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1 GEOCOM

11

INTRODUCTION

Viva TPS series Theodolites are modern geodetic measurement instruments. Most of the main tasks can be fulfilled
with these instruments implicitly by their integrated applications. To fulfil a broader spectrum of tasks and applications
an interface to the Viva TPS series sensor functions has been defined and is published with this document.

With thisinterface it is possible to write client applications based on MS-Windows and/or for any other platform, which
supports ASCI|, based communications.

| Note: Both instruments TS11 and TS15 share the same Viva TPS GeoCOM interface.

1.2

VIVA TPSSYSTEM SOFTWARE

-

|

The Viva TPS system software organises and controls the interplay of several sensor elements. Furthermotendt blilds up
aframe for applications, which can be executed on the Viva TPS Theodolite.

This document concentrates on the main interface to the sensor elements of the Viva TPS Theodolite, THis main
interface can be used to implement solutions for special customer demands if the already existing sol utfdn does not
provide the needed functionality or just to enhance it.

1.2:1

Organisation of Subsystems

The Viva TPS system software is built around the sensor elements, which are parts &xd/onoptional add-ons of the Viva
TPS Theodolite instrument. It provides a set of functions to access sensors and nieasured values. These functions are
organised as subsystems. We will keep this segmentation in this document.

These functions can be grouped in the following sections:

AUS
AUT

BAP
BMM
CAM
COMF

COM

csv

CTL
EDM
FTR
IMG
MOT

TMC

The subsystem “Alt User’ mainly contains functions behind the “S\+T” + "USER” button.

Automatisation; a module which provides functions like the cantrol of the Automatic Target Recognition,
Change Face function or Positioning functions.

Basic Applications; some functions, which can easily, be Jised to get measuring data.
Basic Man Machine; functions which control seie #asic input/output functionality, e.g. set beep alarm, etc.
Camera; functions to access the built in overviel: gamera (OV C) aso called wide-angle camera.

Communication; a module, which handl&5 triesasic communication parameters. Most of these functions relate
to both client and server side.

Communication; functions to access same aspects of Viva TPS control, which are close to communication.
These functions relate either tothe™cliont side or to the server side.

Central Services; this moaslejaroyides functionsto get or set central/basic information about the Viva TPS
instrument.

Control task; this modul exegintains functions of the system control task.

Electronic Distande Migter; the module, which measures distances.

File Transferjfungtions to list, download image files from instrument

Image Presesiing; configure and capture Telescopic Camera lmages

Motorizaion; the part, which can be used to control the movement and the speed of movements of the
instrCorient.

Supervisor; functions to control some of the general values of the Viva TPS instrument.

7 'heodolite Measurement and Cal culation; the core module for getting measurement data.

LeicaViva- Novalmaging — Version 5.51
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PC application

GeoCOM
client

ﬁ PC (|)Serial Line
$ (l) COMF
TPS

GeoCOM
server

system software

inclination| angle distancel basic

motorization .
sensor sensor sensors| N\ infout

Picture 1-1: Overview Client/Seryer Application

1.3 PRINCIPLES OF GEOCOM OPERATION

Communication takes place between two participants - a ciienaand a server. The medium of communication is a serial
communication line. Refer to Appendix B for further ixigumiation about settings and needed hardware.

Theidea of GeoCOM is based on SUN Microsystems\Rumiote Procedure Call (RPC) protocol.

Onthe low level of implementation, each procedece, wiiich is executable on the remote instrument, is assigned aremote
procedure call identification number. This nur/iosr rsused internally to associate a specific request, including the
implicit parameters, to a procedure on the remdtedevice. On thislevel, GeoCOM provides an ASCII interface, which
can be used to implement applications on pratibrms, which do not support MS-Windows.

On the high level, GeoCOM providasiornial function call interfaces for C/C++ and MS-VBA to these remote
functions. These interfaces enale a pippgrammer to implement an application asif it would be executed directly on the
Viva TPS instrument.

Note: Further on we will réfento aremotely executable system function as a RPC.

The Viva TPS instrument, system software uses a multitasking operating system. Nevertheless, only one request can be
executed at once. {i his,iveans in respect of calling RPC’s GeoCOM works synchronously only.

On the low level m&Tace the server buffers subsequent requestsif current request(s) has not been finished so far. If the
queue is full thica.subsequent requests will be lost.

On the'cOiyteary, on the high level interface afunction call will not return until it has been completely finished.

LeicaViva- Novalmaging — Version 5.51 6
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2 GENERAL CONCEPTSOF USING GEOCOM

21 INTRODUCTION

In this section we describe several aspects of using GeoCOM. One of them is how to execute afunction at a VivaTPS
instrument.

The current implementation of GeoCOM supports two kinds of usage. We can distinguish between a rather rudimentary
ASCII protocol and a high-level function call interface.

The former - ASCII protocol - is made up of requests and replies. Using GeoCOM in this way means that an application
assembles arequest, sendsit over the serial line to the listening Viva TPS instrument, wait for the answer and decode
the received reply.

The latter uses normal function calls either in C/C++ or in VBA. For explanation purposes we will split it into two
categories because the two supported programming environments differ in relation to their type systems. Us'ng
GeoCOM in this way means calling a function. GeoCOM will handle any necessary communication i mpicitiys

22 GENERAL CONCEPT OF OPERATION

Fundamentally, GeoCOM isimplemented as a point-to-point communication system. The twa gemmunication
participants are known as the client (external device) and the server (Viva TPS instrumenth, Svie communication unit
consists of arequest and a corresponding reply. Hence, one communication takes plae when the client sends a request
to the server and the server sends areply back to the client.

Client request——>
“a 2
en reply aarver

Picture 2-1: Basic comrauriication

GeoCOM isimplemented as synchronous communication. A regulest/relly pair cannot be interrupted by another
request/reply. Instead, a communication unit must be comjgletad siccessfully before a new communication unit may be
initiated. Anindicator for completion is the receiving of A2 isturn code.

Although the ASCII protocol allows sending the next eq1e5t before the corresponding reply has been received, it is not
recommended to do so. Of course, subsequent requiestaill be buffered when the previous request has not been finished
so far. But if the buffer content reaches its limitinsize then data may be lost.

23 ASCIlI PROTOCOL

In sequence we will define the s/ntax Jirst and then give some information about how to use the ASCI| protocol to call
afunction on the Viva TPS instrumerit.

The ASCII protocol isaline piptocol; hence it uses aline terminator to distinguish between different requests (replies).
One request must be teffivaaked by one terminator.

LeicaViva- Novalmaging — Version 5.51 7
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2.3.1 ASCII Protocol Syntax
Syntax of an ASCII request:

[ <LF>] 9R1Q, <RPC>[, <Tr 1 d>, <CheckSun®]: [ <PO>][, <P1>,...]<Tern®

Optional items are in brackets []. The angled-brackets <> surround names or descriptions. These names have variable
values depending on their types and meanings. The angled-brackets themselves are not part of the transferred text.
Characters not surrounded by brackets are literal text and are part of the GeoCOM protocol.

<LF> Aninitial line feed clears the receiver buffer.
WR1Q GeoCOM request type 1. "/
<RPC> Remote Procedure Call identification number in between 0 to 65535
<Trld> Optional transaction ID: normally incremented from 1 to 7. Seqevalue in
reply.
<CheckSun®» Optional CRC — 16 checksum
Separator between protocol header and following pargmeters.
<P0>, <P1>, ... Parameter 0, Parameter 1, ... v/
<Ter nw Terminator string (default CR/LF, use COM &at Yer mi nat or to change the
terminator). As a common shortcut “*m’ gvizt beused in examples.
Example:

The following example uses the RPC CSV GetDateTime to query tihe turrent date and time of the instrument:
9R1Q 5008: 1"m (1”"m denotes the terni nator)

The following example uses the RPC CSV_GetlnstrungeristName‘including Checksum to query the name of the

instrument:

9R1Q 5004, 6, 21341: 1*m (1*m denot es t/ient e¥mi nat or)

Note: Additional characters at the beginning gis réguest, between parameters or at the end are not alowed. They
might lead to errors during interpretati ¢4,

Syntax of an ASCII reply:

IR1P, <RC_COW, <Tr| ¢>[, <gheckSunp] : <RC>[, <P0>, <P1>, ...]<Ternp

Optional items are in brackets[]. The angled-brackets <> surround names or descriptions. These names have variable
values as described in the toes they have. The angled-brackets themselves are not a part of the communication text.
Characters not surreuindied iy angled-brackets are literal text and are part of the GeoCOM protocol.

IRLP GeoCOM reply type 1.

<RC_COW ~/ GeoCOM return code. This value denotes the success of the communication.
GRC_OK = 0 means the communication was successful.
Refer to ‘3.7 Common Communication Errors’ for further information.

<Ig 1 d> Transaction ID - identical to that of the request. If the request had no

= Transaction ID then it will be O.

<@neckSun» Optional CRC — 16 checksum
Separator between protocol header and following parameters.

<RC> Return code from the called RPC and denotes the successful completioniif itis
set to 0 (see table ‘RPC return codes’ in the appendix for further information).

<P0>, <P1>, ... Parameter 0, Parameter 1, ... These parameters will be valid only if <GRC> is
equal to 0 (GRC_OK).

<Ter v Terminator string (default CR/LF, use COM_Set Ter mi nat or to change the
terminator).

LeicaViva- Novalmaging — Version 5.51
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Example:

The following example shows the reply to the RPC 5008 - CSV_Get Dat eTi ne.
9R1P, 0, 0: 0, 1996,' 07’ ,’ 19" ," 10", 13" ,’ 2f""m
f

~

f The values for month, day, hour,
+- - - minute and second are replied in the byte-
format (see table communication parameter
for further information)
AR Return code from the RPC: 0 means no error
(see RPC return codes for further information)
oo The Transaction ID of the request. If therewas no ID
the value returned is O.
- --- Return code from GeoCOM: 0 means no error (see
GeoCOM return codes for further information)

4 ~h R R —h ~—h ~h —h —h —
—~ Yk~ ~h ~n —n

The following example shows the reply to the RPC 5004 - CSV_GetInstrumentName including.Zhecksum.
9R1P, 0, 6, 55460: 0, ”TS15 1 R1000”"m

frf fommmees

fr f f f

ff f f +-  Instrument name

ff f +--- Returncodefromthe RPC: 0 means no error
ffr f (see RPC return codes for further informatiof)
f f +--- CRC16 - Checksum

f +---- TheTransaction ID of the request. If there was nelID

f the value returned is 0.

+- - - - Return code from GeoCOM: 0 means no error (see

GeoCOM return codes for further informatifn)

24  FUNCTION CALL PROTOCOL - Q13+

The implementation of GeoCOM for C/C++ confarmsto riormal function calls. GeoCOM itself handles all necessary
communication. No intervention of the programn®ar inrespect to the communication is necessary with one exception. If
the GeoCOM reports a communication error tifiegrogrammer has to make sure that either the problem will be solved -
by calling GeoCOM support functions - o#io_restiier RPC’s will be called - by terminating the running task.

Nevertheless, the programmer has tayinitialise"'GeoCOM and set up the port’s settings to make sure that communication
can take place. Moreover the usersaas 1o make sure that the Viva TPS instrument is well connected.

Example:

An example code fragment fes,using TMC_Get Si npl eMea could be the following. We do not take care of the necessary
initialisation and set up of GeoZOM here. Please refer to chapter 3.2.3 Basic GeoCOM Application Frame for C/C++
for thisinformationt
GRC_TYRE Ret Code;
TMC_HZ\V_ANG Angl es;
doupyl £ dSl opebDi st;
Ret Cade = TMC_Get Si npl eMea( 1000, Angl es,
dSl opebDi st
TMC_AUTO INC ) ;
if (RetCode == GRC_(XK)

/1 do sonething - use val ues

}

el se

// handl e error

}

LeicaViva- Novalmaging — Version 5.51 9
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25 FUNCTION CALL PROTOCOL -VBA

Here almost all isvalid for VBA as for C/C++. Please refer to Chapter 2.4. The only difference between VBA and
C/IC++ isthat VBA has a different type system. Hence, the defined data types differ slightly in their definition.
Furthermore, because of implementation reasons the RPC names must have an additional prefix, which is “VB_" for the
current implementation of GeoCOM.

Example:
We take the same example as in Chapter 2.4.
Di m Ret Code As | nteger
Di m Angl es As TMC_HZ_V_ANG

Di m dSl opeDi st As Doubl e
Ret Code = VB_TMC_Get Si npl eMea( 1000, Angl es,
dSl opeDi st ,
TMC_AUTO_I NC )
I f Ret Code = GRC_OK Then
do sonething - use val ues
El se
handl e error
End If

LeicaViva- Novalmaging — Version 5.51 10
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3 FUNDAMENTALSOF PROGRAMMING GEOCOM

31 INTRODUCTION

We will describe how programs can be written using the different protocols. Certainly, the type system, where the main
differences lie between the protocols, will be described in more detail .

3.2 ASCIl PROTOCOL PROGRAMMING

Implementing an application, which uses the ASCII protocal, is based on ssmple datatransfers using a serial line. The
programmer is responsible to set up the serial line parameters of the client such that they correspond to the settings.af
the Viva TPS instrument. Then remote calls are done by just sending the valid encoded requests and receiving anc

decoding the replies of them.

For debugging purposes, it might be helpful to use a so-called Y -cable, which enablesyou to observatié
communication on the serial line using either aterminal or aterminal emulator. For further detailsssp

Appendix B-2 Debugging Utility.

Note: If the settings of the active COM port will be set by any software part and if the server,is onli ne:hen itis
strongly recommended to use aleading <LF> to clear the receiver buffer at the server siee. Thiswill reduce
unnecessary error messages of the next RPC.

3.2.1 DataTypesin ASCII Protocol

Each parameter of a RPC has its own associated data type with it. There are vari (ti<s of different data types, which have
been defined for the set of published functions. The ASCII protocol supportsSwpiedata types only. All datatypes,
which are different from the base, typesin name and aggregated data typesaresonverted and reduced to their base
types. Conversion means to serialise the aggregated datainto a comma-separated list of its elements. Therefore, the
programmer has the responsibility to interpret the values depending ol the associated data type.

The supported base types and their val ue range are defined bel ows

Format Type Valid range [Llan Valid input Typical output
| representations | representations
bool ean 0=fase (T 0,1 0,1
1=true
byte 0..255 2 (4) ‘00’ FF’,"ff",’7a’, | ‘00" FF"’fF,
‘AT’ 78’ AT
string " <512 “abc\x0d\x0a” "abc\x0d\x0a”
doubl e 'Fz 225E-308... |17+3 1, 1.0, 1.0e4, -0.1234567+€67
—1.797E+308 -0.1e-07, -2
l'ong sy (28l (11 OX7FFFFFFF, 15, -154836,
-54321 900000
short -32768..32767 |6 0, -1, -32700, 45, |0, -1, -32700, 45,
56, Ox45e, 56
0X3AA
unsigned 10py, ™ 0...(232-1) 10 OXFFFFFFFF 0, 1, 3400065,
95735
unsi gpelnshor t 0...65535 5 0, 1, 34000, 65, |0, 1, 34000, 65,
65535, 0x3a, 65535
0x00, OXFFFF

Table 3-1: Communication Parameter Types
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Note: Bytes are always represented in two-character hexadecimal notation. Hexadecimal notation can use upper- or
lower-case representation: 0.9+ [a..f |A .. F].
Characters sent within a string which do not fall within the ASCII character range 0x20 to Ox7E (32 to 126
decimal) are sent using an adapted byte notation - e.g. "\x9A”, where \x (or \X) introduces a byte value in
hexadecimal notation. To include the back slash, double quote, per cent or tilde character (\ “ % ~) as part of the
string, it must be preceded by a backslash character, e.g. “This is a \"quote\"”.
Types of integer (short, unsigned short, long, unsigned long) can also be represented in hexadecimal notation,
introduced by Ox or OX.

The following rules are for generating/interpreting values with a type different from the base types and aggregated data
types:
Numerical and string data type

The numerical data types correspond to the C-parametersin value, range and precision as close as possible. ¥#10
identical datatype is available then the next best one will be taken. Character and string will be replates’by the
st ri ng datatype.

Enumerations

If the corresponding C-parameter is an enumeration data type, then the enumeration value of thieASCI|
parameter is equal to the implicit value of the declaration of the C-data type. For clarifigation, we will give
always the name and the associated value in the description of an enumeration data e,

Structures

Structure data types will be converted into a comma-separated list of elements, Oie element’s representation
conforms to the data type representation of its base type. If an element itseiT i awstructure then depth first
conversion will take place. If this rule does not apply then the types aniithéitASCII parameters are described
explicitly.

Arrays

An array will be converted into a comma-separated list of elemants. One element’s representation conforms to
the data type representation of its base type.

Examplefor Enumeration Data Typesand Structur ¢s

The following example gives atypical datatype daclasation and the corresponding procedure declaration used in
this manual for TMC_Get Si npl eMea from the stibSystem Theodolite Measurement and Cal culation:

Constantsand Types
typedef | ong SYSTI M

struct TMC_HZ_V_ANG

doubl e dHz;
doubl e dV;
}
enum TMC_| NCLI NE_RRG
TMC_MEA®L KT, /1 encoded as 0
TMC_AUT2 N\E /1 1
TMC_PLANES I'NC /1 2
}
C-Declareation
TviSaGet Si npl eMea( SYSTI ME Wai t Ti ne,
TMC_HZ_V_ANG &0nl yAng| e,
doubl e &dSl opeDbi st ance,
TMC_I NCLI NE_PRG Mbde)
ASCII-Request

9R1Q, 2108: WaitTime[long] ,Mode[long]
ASCI-Response
9YR1P, 0, 0: RC,HZ doubl€] ,V[double] ,dSopeDistance] double]

Please, notice that the RPC has two input and two output parameters. Anytime a request must encode and send
input and in/out parameters only and a reply must encode and send in/out and output parameters only!
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Note: Unnecessary parameters must not be sent.
Although the enclosed header file com pub. hpp denotes default values for certain function parameters
they will not be supported. Hence, they have to be sent.

The ASCII Request to call this RPC with the value for Wai t Ti ne = 1000 and the inclination measure mode
TMC_AUTO | NC has the following form (note that the value 1 is used for the Mode parameter because the
counting of enumeration data types start at 0):

%R1Q, 2108: 1000, 1*m

A possible reply can be as follows:
9R1P, 0, 0: 0, 0. 9973260431694, 1. 613443448007, 1. 3581"m

Where the second and third value after the colon corresponds to the dHz and dV parts of the structure
TMC_HZ_V_ANG and the fourth value corresponds to the variable dSl opeDi st ance. (Note that the first vaiue
after the “:” is not a parameter but the return code value of the RPC).

3.2.2 ASCII Protocol Program Example

For getting a feeling of how requests and replies are build up and work see also the provided geocoig t iwfilein the
samples directory. Please refer to Appendix C-1 Settings for Terminal Emulator for further informatiori.

3.2.3 Modesof Operation Concerning Communication

Section 3.6 - Viva TPS Instrument Modes of Operation - explains the different modes €f operation of GeoCOM
concerning communication. Similar to that the following is valid for the ASCII protciol.

Since the client has to remind which mode is active, no support can be given frorasng Viva TPS instrument. The only
way to distinguish between modes is to remind the actions an application hasiritiaied and their resulting replies. So far
no other possihility exists to determine the current mode.

To switch on the instrument a single character is sufficient. It is recommentad to ignore the subsequent reply (one or
two lines).

33 C/C++-PROGRAMMING

Programming in C/C++ is based on the well-known DL Jesgoriezpt, defined by Microsoft Corp. To compile a project
successfully first you have to include the file com _pul. Hog, which defines all necessary constants, data types and
function prototypes. Second geocons2k. | i b hagieheincluded in the project, which enables the linker to resolve the
DLL exported functions. To operate successfullytne geocons2k. dl | file must be accessible for the operating system,
hence it must be located in a directory, whichthe gperating system looks up for the requested DLL file.

Project Options | GEZTOM S2K lib
Structure byte-alignment \ Zb?tes

Memory model N/

Special #defines (if not using MFE)” | STRICT

3.3.1 DataTypesin G/C++

Since the main prggraraming language of implementation of Viva TPS instruments Firmware is C/C++ all data types
areinitially defiqedin’C/C++. Therefore, no conversion of values or datatypesis necessary.

3.3.2 o Basic GeoCOM Application Framefor C/C++

A C/C+#GeoCOM application consists at least of the following parts:
- Initialise GeoCOM
- Open a connection to the server
- One or more GeoCOM RPC’s
- Close the active connection to the server
- Finalise GeoCOM

A sample implementation of above points could be:

/1 include standard system headers
#i ncl ude "com pub. hpp"

/1 include application headers
#define NUM OF_RETRIES 1
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GRC_TYPE Ret Code;
BOCOLE bOpenAndRunni ng = FALSE;

/1 initialize GeoCOM

Ret Code = COM_Init();

if (RetCode == GRC_(X)
{

/1 open a connection to the Viva TPS instrunent

Ret Code = COM OpenConnection (COM 1, COM BAUD 115200,
NUM_OF_RETRI ES) ;

if (RetCode == GRC_(X)

bOpenAndRunni ng = TRUE;

}
}

/1 optionally set up other conm paraneters here

if (RetCode == GRC_(X)
{

/1l -- functionality of the application --
/1 here we just test if comunication is up
Ret Code = COM _Nul | Proc();

if (RetCode != GRC_(X)

// handl e error

}
}

/1 close channel
i f (bOpenAndRunni ng)
{

Ret Code = COM O oseConnection ();
if (RetCode != GRC_OK)

// handl e error

}
}

/1 anytime finalize and reset GeoCOW
Ret Code = COM End();
if (RetCode != GRC K)

// handl e error

}

3.3.3 C/C++ Development Sysiem Support

GeoCOM system files hav( been developed using Microsoft Visual C/C++ 6.0. Although this development
environment were thexdas§1ar the current GeoCOM implementation, it has been emphasised that it isindependent of it,
hence other devel oprivaringfivironments can be used too. But please notice that it has not been tested thoroughly so far.

3.3.4 Progfemiviing Hints

Order of ITiglude Statements

Since C26C8M redefines TRUE, FALSE and NULL we recommend the following include order:
1. nclude system headerslike st di 0. h or st daf x. hpp
2. Include com pub. hpp
3. Include the current project headers

BOOLE Definition

GeoCOM defines its own Boolean type as an enumeration type of FALSE and TRUE. It is called BOOLE. With one
exception, this does not produce any problems. Only if aBOCOL type value will be assigned to a BOOLE type variable or
parameter the compiler (MS-Visual C/C++) generates an error. To solve this problem the expression, which will be
assigned to, hasto be converted by a CAST statement to BOOLE.
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34 VBA -PROGRAMMING

Similar to C/C++ programming the programming of VBA is based on the DLL concept. To enable access to GeoCOM
the special module COM St ubsPub. bas hasto be included in the project. COM St ubsPub. bas includes al constants,
data types and function prototypes, which are available in GeoCOM.

34.1 DataTypesinVBA - General rulesfor derivation

This subsection gives a summary of general derivation rules VBA-parameters from C-data types. Basically the C/C++ -
data types are given in a C/C++ notation before they are used in a RPC-description.

If the appearance of aVBA datatype does not follow the general rules then they are described explicitly.

In general, the following rules can be applied:

Numerical datatype
The numerical data types correspond to the C/C++-parametersin value and range as close as possiblesif, it
cannot be replaced directly then the best possible replacement will be taken.

String data type
Character and string types are replaced by st r i ng data types. Since string data types of C/C- alid VBA are not
directly interchangeable, the programmer has to take certain care of the necessary pre4and post-processing of
variables of this datatype. Please refer to the example below.

Enumeration data type

Conceptually VBA does not have enumeration data types. Therefore, Long datatypes will be used instead. The

enumeration values will be defined by constants. Using the numerical valuaisialso'valid. Notice that some of the

enumeration values are reserved words in VBA. That is why we had to deiisiedifferent identifiers. Enumerated

return values are numerical values and correspond to the position of the @aurneration value in the C/C++-

definition. For clarification, also the numerical values are given in tiie description of an enumeration data type.
Structuresand Arrays

They are defined asin C/C++.

Examplefor Enumeration Data Typesand Structur s
The following example gives the data type declaratiomand the procedure declaration usually used in this manual
for an example procedure (TMC_Get Si npl eMga fyorwthe subsystem Theodolite M easurement and Calculation):
VBA-Declaration
VB_TMC_Get Si npl eMea(

Vi t Ti me As\<ong,

Onl yAngl e Asa IVC_HZ V_ANG
Sl opeDi st ange AssDoubl e,

Mbde As Long)

In the file COM_St ubsPuid, bas the corresponding items are defined:
G obal Congin, TMC_MEA INC = 0O
d obal Corst JTMC AUTO INC = 1
A obaN\Colhst™” TMC_PLANE_I NC = 2
A obaly, Garst TMC_APRI ORI _|
G obal ,®onst TMC_ADJ_INC = 4
Gmaals Const TMC_REQUI RE_I NC

1
(&}

Type TMC_HZ_V_ANG
dHz As Doubl e
dv  As Doubl e

End Type

Obviously all enumeration values are encoded as global constants. The VBA structure definition equals to the C
structure definition. A valid procedure call would be:

Dim Wi t Ti ne As Long

Di m Onl yAngl e As TMC_HZ_V_ANG
Di m Sl opeDi stance As Doubl e

Wait Time = 1000

VB_TMC_Get Si npl eMea( Wi t Ti ne,
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Onl yAngl e,
Sl opeDi st ance,
TMC_AUTO_I NC)

342 BascGeoCOM Application Framefor VBA

Likein section 3.3.2 - Basic GeoCOM Application Frame for C/C++ - aVBA GeoCOM application consists at least of
the following parts:

- Initialise GeoCOM

- Open a connection to the server

- One or more GeoCOM RPC’s

- Close the active connection to the server
- Finalise GeoCOM

A sample implementation of above points could be:

CONST NUM OF RETRIES = 1

DI M Ret Code As I nteger

DI M bOpenAndRunni ng as | nt eger
DI M bAvai | abl e as BOCOLE

initialize GeoCOM
bOpenAndRunni ng = Fal se
Ret Code = VB_COM I nit ()
If (RetCode = GRC_OK) Then
open a connection to the Viva TPS instrunent
Ret Code = VB_COM OpenConnection(COM 1, COM BAUD 1152(C9«
NUM_OF_RETRI ES)
If (RetCode = GRC_OK) Then
bOpenAndRunni ng = True
End If
End |f
optionally set up other comm paraneters %ere

If (RetCode = GRC_OK) Then
" functionality of the application
we just test if communication ig"ip
Ret Code = VB_COM Nul | Proc()
If (RetCode <> GRC_OK) Then
" handl e error
End If
End |f

I f (bOpenAndRunni ng)s=Thewn
cl ose channel
Ret Code = VB_COM §l oseConnection ()
If (RetCode <>GRC OK) Then
" handl e erfror
End If
End If

finaliae Jind reset GeoCOM
Ret Cofle/'5 VB_COM End()
I f {Ren20de <> GRC_OK) Then
. fhendl e error
Eod I'f

242, VBA Development System Support

Trisinterface has been written for Microsoft Visual Basic for Applications 6.0 and higher only. Hence, no other
development environment will be supported.

344 ProgrammingHints

Output Parametersof String Data Type

Theinternal representation of stringsis not directly compatible between C/C++ and VBA. Therefore the one hasto pre-
and post-process such an output parameter. In the following example, we know that the output parameter will be less
than 255 charactersin length from the description of the RPC.
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Dims As String

initialise string
s = Space( 255)
Call VB_COM Get Error Text (GRC_| VPARAM s)
" trimstring, justify string length
s = Trint(s)

| Note: Incorrectly handled string output parameters may lead to severe runtime problems.

35 UNITSOFVALUES

All parameters are based on the SI unit definition, if not explicitly indicated differently. The Sl units, and their
derivatives, used are;

Abbreviation | Unit Description \,
M (Meters) for lengths, co-ordinates, ... .
Rad ( Radians) for angles \/

Sec ( Seconds) for time

Hpa ( Hekto Pascdl ) for pressure ™

C (Celsius) for temperature Q)

Table 3-2: Sl Units

36 VIVATPSINSTRUMENT MODES OF OPERAT KON

In respect to communication, the Viva TPS instrument knows several statestin which it reacts differently. The main
state for GeoCOM is online state or mode. There it is possible to use.all RPC’s, which are described in this manual.
Especially we will describe the possibilities of changing the stateayv thejbuilt-in RPC’s. For the ASCII protocol refer to
section 3.2.3 - Modes of Operation Concerning Communication.

The possible states can be described as follows:

Off Theinstrument is switched off and can beyswitdried on using COM _OpenConnect i on. To switch on the
instrument a single character is sufficignt
GeoCOM The instrument accepts RPC’s. Toswiigh into GeoCOM mode start the “Instrument” menu on the

instrument, open the submenu “Cafingction Settings” , edit GeoCom connection and tick “Allow GeoCom
communication with this instituent”.

RCS The instrument accepts Remoue: Control sequences.

3.7 COMMON COMNUMICATION ERRORS

GeoCOM is based on callirig tanctions remotely. Because of the additional communication layer the set of return codes
increases with return«<oges vesed on communication errors. Since al of these codes may be returned by any RPC we
will explain them hera aad_omit them in the descriptions of the RPC’s.

Return-Codé /. Value Description
GRC_XK 0 Successful termination, implies also no communication error.
GRC_CDC CANT_ENCODE 3073 Can’t encode argumentsin client. Returned by the client to the

calling application directly, i.e. without anything being sent to
% the transport layer and beyond.

{ G;:C_COM_CANT_DECODE 3074 Can't decode results in client. Once an RPC has been sent to
the server and areply has been sent back, this return code
states that the encoded reply could not be decoded in the
client. Thisis usually the result of using different versions of
GeoCOM on client and server.

GRC_COM_CANT_SEND 3075 Failure in sending calls. If the resources at the transmitting
port have been allocated previously, i.e. GeoCOM does not
have exclusive rights to the port, or if the exception or similar
routine has experienced afailure, this error codeis returned.
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Return-Code

Value

Description

GRC_COM CANT_RECV

3076

Failurein receiving result. A failure has occurred during
reception of a packet at the datalink layer. This could be due
to incorrect parameter settings or noise on the line, etc..

GRC_COM_TI MEDOUT

3077

Call timed out. The client has sent an RPC to the server but it
has not replied within the current time-out period as set for the
current transaction. This could be because: the server has not
received the request; the server has taken too long to execute
the request; the client has not received the reply; the
communication line (physical layer is no longer there; or, the _|
time-out istoo short (especially true when communicating |
over noisy or radio links at low baud rates).

GRC_COM WRONG_FORMAT

3078

The request and receive formats are different. Something get
mixed up along the way or the application tried to $&na'using a
format, which has not been implemented on bot}Cliestand
server.

GRC_COM VER_M SMATCH

3079

RPC protocol mismatch error. An RPC protcﬂ has been
reguested which does not exist. This'arror will indicate
incompatible client and server proteaal

GRC_COM CANT_DECODE_REQ

3080

Can't decode request in server. Aitha client sends the server an
RPC but one, which cannot hédeccded in the server, the
server replies with this errar.it could be that the GeoCOM
versions running on the ¢lient and server are different or the
packet was not correctiy serfit over anoisy or unreliable line.

GRC_COM PROC_UNAVAI L

3081

The requested procedure is unavailable in the server. An
attempt has heen rivade to call an RPC, which does not exist.
This is usually,caused when calling RPC’s, which have been
inserted,Sapperled, deleted, or atered between the differing
versigns\gr'GedCOM on client and server. To be on the safe
SiGR, chwdys use the same GeoCOM version whenever
possieie on both sides.

GRC_COM CANT_ENCODE_REP

3082

rencode the reply but has failed. This can be caused by the

Celr't encode reply in server. The server has attempted to

calling procedure trying to pass too much data back to the
client and in so doing has exceeded the maximum packet
length.

GRC_COM SYSTEM ERR

)| 3083

Communication hardware error

GRC_COM FAI LED

3085

Mess into communication itself. Should be OK once the node
has been recycled, i.e. powered-down and -up again.

GRC_COM NO_BI NARY

3086

Unknown protocol. An unknown (or not yet supported)
Transport or Network protocol has been used. Could appear
when using differing GeoCOM versions on client and server.

GRC_COM [ NTR

3087

Call interrupted. Something has happened outside of the scope
of GeoCOM, which has forced the current RPC to abort itself.

GRC_COM“2E(SIRES_8DBI TS

3090

This error indicates desired protocol requires 8 data bits

GRC_COV TR 1 D_M SMATCH

3093

Request and reply transaction ids do not match. Somewhere
along the line a packet (usualy areply) has been lost or
delayed. GeoCOM tries to bring everything back to order but
if this error continues during the session it may be wiseto
inspect the line and, at least, to restart the session. The
immediately following RPC may be lost.

GRC_COM_NOT_GEOCOM

3094

Parse failed; data package not recognised as GeoCOM
communication package

GRC_COM_UNKNOWN_PORT

3095

Tried to access an unknown hardware port. The application
has not taken the physical resources of the machine on which
it is running into account.
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Return-Code

Value

Description

GRC_COM OVERRUN

3100

Overruns during receive. A packet has been received which
has exceeded the maximum packet length. It will be discarded!
This can be caused by anoisy line during GeoCOM Binary
format transmissions.

GRC_COM SRVR_RX_CHECKSUM ERRCR

3101

Checksum received at server iswrong. The checksum
belonging to the current packet iswrong - no attempt is made
at decoding the packet.

GRC_COM_CLNT_RX_CHECKSUM ERROR

3102

Checksum received at client is wrong. The checksum |
belonging to the current packet iswrong - no attempt is made
at decoding the packet. |

GRC_COM PORT_NOT_AVAI LABLE

3103

COM port not available. This can be caused by attempti ng?) )
open aport for unique use by GeoCOM, which has alxeady
been allocated to another application.

GRC_COM_PORT_NOT_OPEN

3104

COM port not opened / initialised. The applicatiefitias
attempted to use a COM port to which it hag nowrique rights.

GRC_COM_NO_PARTNER

3105

No communications partner on otherend. The Connection to
the partner could not be made or has beean lost. Check that the
lineisthere and try again.

GRC_COM ERO_NOT_STARTED

3106

The client, after calling an ERD heés Gecided not to confirm the
start of the ERO and has insizan'salled another RPC.

GRC_COM_CONS_REQ

3107

Attention to send consedutive requests. The application has
attempted to send anotiner equest before it hasreceived a
reply to its origina reguest. Although GeoCOM does not
return control to theepp until areply isreceived, thiserror is
till possible With event-driven applications, i.e., the user
pushing a'buian yields control back to the application code,
whichreanthen/call GeoCOM again.

GRC_COM SRVR | S_SLEEPI NG

3108

TPS rkTgone to deep. Wait and try again.

GRC_COM SRVR | S _OFF

3109

TR has shut down. Wait and try again
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4 REMARKSON THE DESCRIPTION

This chapter contains some remarks on the description of RPC’s and on the structure of the descriptions.

41  STRUCTURE OF DESCRIPTIONS

The whole reference part is subdivided into sections. Each section contains descriptions of a set of functions, which
build up a subsystem. A subsystem gathers all functions, which are related to a specific functionality of aVivaTPS
instrument, e.g. MOT describes all functions, which relate to motorization. Each subsystem is subdivided into the
descriptions of RPC’s.

4.1.1 Structureof a Subsystem

A subsystem consists of the following parts:

1. Usage
This part gives some hints about the usage of the subsystem and general information of its functionglitys

2. Constantsand Types
All subsystem specific constants and data types are listed here. Also their meanings are describea¥f/they are not
obvious.

3. Functions
All RPC’s of these subsystems are listed here and described in detail.

Note: To reduce redundancy the VB declarations of data types and constants haye hewn omitted. Please refer to chapter
3.3 to get more information about this subject.

4.1.2  Structure of a RPC Description
One RPC description contains the following parts:
Title

Contains the name of the RPC and a short description Of the Tunction.
C-Declaration

Contains the C declaration of the function (exciuding the return type).
VB-Declaration

Declares the function in VB (excluding(the rewurn type).

ASCII-Request

Describes the request includirigitheviriput parameters and their data typeslistedin[ ].
ASCII-Reply

Describes the reply incluamgsine output parameters and their datatypeslistedin| ].
Remarks

Gives additiorigl(infgritiation on the usage and possible side effects of the function.
Parameters In/Qut

Explainsthanzrameters, their data types and their meaning. Parameters and their ASCII equivalent are explained
at the Laginning of each chapter.

Retur@-Coules

Llists the most common RC to this request, in RC name and RC value.
Sé&: Also

Cross-references shows other RPC’s which relate to this one.
Example

Gives an example of how this RPC could be used.
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Note: To reduce redundancy the return type has been omitted from the C- and VVB-declarations of the RPC’s.

ASCII-Request and Reply do not explain the whole data structures. Instead the corresponding base types will be
given. Please refer to chapter 2.2 to get more information on this topic.

Also because of redundancy the necessary CR/LF at the end has been omitted from ASCII-Request and Reply.

4.1.3

Sample of a RPC Description

1.1.1

See Also

Example

CSV_GetDateTime-

C-Declaration
CSV_Get Dat eTi me( DATI ME &Dat e

VB-Declaration

et dat

and time.

Title and description

VB_CSV_Get Dat eTi\me ( Dat eAndTi me As DATI ME)

ASCI |0;§1%qg§ci_ Declarations for different
ASCII-Response protocols
Rl P, 0, 0: RC,Year[dqort],l‘ TOTTU T, ey, T TOUT, IVITT TUTE; SECOT U] T DYTE]
Remarks - : -
Remarks to this function and its usage
The ASCTT resp cronandits i

type DATI ME. A possible response can look like this:

9R1P, 0, 0: 0, 1996, ' 07', *19',’10’,' 13", 2f" (see

chapter ASCII data

Parameters e
Dat eAndTi ne
Return-Codes
GRC_ X

GRC_UNDEFI NED

Detailed description of parameters

NCol eand g,

Execution successful.
Time and/or date i nCy st (yet).

)

CSV_Set Dat eTi ne

\— Be aNiRa,Of return codes

rc\,_

Dat eAn .5 —

GRC_TYPE
DATI VE

Crossteference to related functions

rc = CSV_Cet Dat eTi neiDafleAndTi ne) ;

if (rc == GRC_X)

/1l use Datsq,cnd)tine

}
el se ¥

/1 hanaje error

A typica
usage of this
function
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5 COMMUNICATION SETTINGS

51 USAGE

This subsystem provides functions which influences GeoCOM as a whole and functions, which relate to the client side

only. If afunction influences the client side only then there isno ASCII request defined.

52 CONSTANTSAND TYPES

Serial Port Selector

This enumeration type denotes the hardware serial port.
enum COM_PORT

{ coM1lr =0, /l port 1
coMz2 =1, I/ port 2
coms =2, /l port 3
coM4 =3 // port 4
COM._TCP = 25 // TCP remote
b

Transmission Data For mat

Thisvaluetellsif the transmission takes place in areadable ASCI| data format orsmadata size optimised binary data
format.
enum COM_FORVAT

{ COM AsCII = 0, // Force ASCII comm.
COM_BI NARY = 1 // Enable binary comm.
}
Baud Rate
enum COM BAUD_RATE
{ COM BAUD 38400 = 0,
COM_BAUD 19200 = 1,
COM BAUD 9600 = 2,
COM_BAUD 4800 = 3,
COM_BAUD 2400 = 4,
COM_BAUD_115200 (= 5, J)// default baud rate
COM BAUD 57600 = 6
}

M S-Windows Data*l ypiss

One of the descrily&d functions uses the predefined type HWND of M S-Windows. Please refer to the documentation of
M S-Windows geyelanment environment for this data type.

Note: HAKNE d;";lds on whether the pre-processor symbol STRI CT is defined. When MFC libraries are used, STRI CT

Seytomatically defined. Otherwise the user must #def i ne STRI CT or he will get unresolved externals.
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5.3 GENERAL GEOCOM FUNCTIONS

5.3.1 COM_GetDoublePrecision - getting the double precision setting

C-Declaration
COM _Get Doubl ePreci sion( short &bDigits )

VB-Declaration
VB_COM Get Doubl ePreci sion( nDigits As |Integer )

ASCII-Request
%R1LQ, 108:

ASCII-Response
9R1P, 0, 0: RC, nDigits[short]

Remarks
This function returns the precision - number of digitsto the right of the decimal point - when double #Oating-
point values are transmitted. The usage of this function is only meaningful if the communication ‘s&c)to ASCI|
transmission mode. Precision is equal in both transmission directions. In the case of an ASCI! requé&st, the
precision of the server side will be returned.

Parameters

‘nDi gits ‘ Qut ‘ Number of digitsto the right of thedesimal point. ‘
Return-Code Names and Return-Code Values

‘GRC_G( ‘ 0 ‘ Execution successful. ‘
See Also

COM _Set Doubl ePr eci si on

Exanpl e

GRC_TYPE rc;

short nDigits, nddDigits;

TMC_HEI GT hei ght ;

(voi d) COM Get Doubl ePreci si on(nd dDi gié.s)s
rc = COM Set Doubl ePreci sion(nbDi gits);

/1 nDigits > 15, nDigits < 0 -> GRCHY VPARAM
if (rc == GRC_| VPARAM
{

rc = COM Set Doubl ePreci sizon\{2),

}

/1 measure hei ght off™gf\act or

/1 the result is presigely cal cul ated and

/1 returned with=aDigits to the right of the
/1 deci mal poin:

(voi d) TMCAGesEei ght (hei ght); /1 ignore return code
print(,hfrghs: %d\ n“, height.dHr);

/'l relet gserver accuracy to the old val ue
rc %, CG¥_Set Doubl ePreci sion(nA dbDigits);

/Y no error handling, because nOdDigits nust be valid
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5.3.2 COM_SetDoublePrecision — setting the double precision setting

C-Declaration
COM _Set Doubl ePreci sion( short nDigits )

VB-Declaration
VB_COM Set Doubl ePreci sion( ByVal nDigits As |nteger )

ASCII-Request
%R1Q, 107: nDigitgshort]

ASCII-Response
9R1P, 0, 0: RC

Remarks
This function sets the precision - number of digits to the right of the decimal - when doubl e floating-paint vaities
are transmitted. The TPS’ system software always calculates with highest possible precision. The defait
precision isfifteen digits. However, if this precision is not needed then transmission of double daiafASCI|
transmission) can be speeded up by choosing alower precision. Especially when many double Valueg'are
transmitted this may enhance the operational speed. The usage of this function is only meaningful'if the
communication is set to ASCII transmission mode. In the case of an ASCII request, thg precision of the server
side will be set. Notice that trailing Zeros will not be sent by the server and values may. bg rounded. E.g. if
precisionis set to 3 and the exact value is 1.99975 the resulting value will be 2.0

| Note: With thisfunction it is possible to decrease the accuracy of the delivered 2l Ues.

Parameters

‘nDi gits ‘ I'n ‘ Number of digits /TGt t&'the comma. ‘
Return-Code Names and Return-Code Values
GRC_OK 0 Execution stigcessful.
CRC_| VPARAM 2 0 > nCigits > 15
See Also OB

COM _Get Doubl ePr eci si on

Example
see COM_Get Doubl ePr eci si on
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54  CLIENT SPECIFIC GEOCOM FUNCTIONS

The following functions are not applicable to the ASCII protocol, because these functions influence the behaviour of the
client application only.

54.1 COM_Init - initialisng GeoCOM
C-Declaration

COM Init ( void)
VB-Declaration

VB COM Init ()
ASCII-Request

ASCII-Response

Remarks
COM | ni t has to be called to initialise internal buffers and variables. It does not change the TRS¥state.

| Note: No other GeoCOM function can be called successfully without having initialisedGGeoCOM before.

Parameters

| | | \, |
Return-Code Names and Return-Code Values

‘GRC_O( ‘ 0 ‘ Execution successi Ui ‘

See Also N
COM_End

Example
See appendix C-2 for an example program frame.
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54.2 COM_End - quitting GeoCOM
C-Declaration

COM End( void )
VB-Declaration

VB_COM End()
ASCII-Request

ASCII-Response

Remarks

COM_End hasto be called to finish up all open GeoCOM transactions. It closes an open port and does whatexer'is
necessary to shutdown GeoCOM. The TPS’ state will not be changed.

Parameters

| | | N\ |
Return-Code Names and Return-Code Values

‘GRC_G( ‘ 0 ‘ Execution successful. ‘

See Also
COM I ni t
Example
seeCOM I ni t
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54.3 COM_OpenConnection - opening a port for communication
C-Declaration

COM_OpenConnecti on( COM_PORT ePort,
COM _BAUD _RATE &eRat e,
Short nRetries )
VB-Declaration
VB_COM OpenConnection( ByVal Port As | nteger,
ByVal Baud As | nteger,

ByVal Retries As Integer )
ASCII-Request

ASCII-Response

Remarks

This function opens a PC serial port and attempts to detect a theodolite based on the given baua%atesif aTPSis
well connected to the PC then GeoCOM tries to establish a connection to it.

To be successful the GeoCOM interface on the TPS must be enabled.

RPC COM_NullProc is used to check if the communication is up and running. nRetfr 1°ys,'denotes the number of
retriesif the first request has not been fulfilled successfully.

If the TPSis switched off it will be switched on automatically. In such a case\t niay take several retriesto
establish a connection. Since default timeout is three seconds we recommgrighniiet ri es to be 1-4.

GeoCOM chooses during start-up the default transmission data-format;“whivek'is ASCII. If TPS supports binary
dataformat it is switched automatically to Bl NARY using RPC COM _3atComFormat.

This function will fail if the serial-port islocked or in use. It will argoTail if no TPSis connected to the serial
port.

If the call cannot be finished successfully then the port wii be Tieed and closed.

Note: In the current implementation, GeoCOM does ot s Ipport two open connections at the sametime. A
second attempt to open a second port at once will, Ge denied by GeoCOM.

Parameters
ePor t |Ln Serial port.
eBaud | “nlut Baud rate.
nRetries - ! in Number of retries.
Return-Code Names and Retama-Gole Values
GRC_K 0 Execution successful.
CGRC_COM_PORT_NGILsAVAI LABLE | 3103 Port isin use or does not exist
GRC_COM_NO,_PARTA\ER 3105 | GeoCOM failed to detect a TPS.
IGRC_I VPARAM __ 2 Illegal parameter.
See Also 3

COM _CloseConnecti on

COVaNunr oc

S@\ Sgt Confor mat
Exampie

see COM | ni t
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544 COM_CloseConnection - closing the open port

C-Declaration

COM_C oseConnection( void )
VB-Declaration

VB_COM O oseConnection( )
ASCII-Request

ASCII-Response

Remarks

This function closes the (current) open port and releases an established connection. It will not change the TRS
State.

Parameters

Return-Code Names and Return-Code Values

‘GRC_O( ‘ 0 ‘ Execution successful.

See Also
COM_OpenConnecti on

Example
See appendix C-2 for an example program frame.
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54.5 COM_GetBaudRate - getting the current baud rate

C-Declaration

COM Get BaudRat e ( COM BAUD RATE &eRate )
VB-Declaration

VB_COM Cet Baut Rat e( eRate As Long )
ASCII-Request

ASCII-Response

Remarks

Get the current baud rate of the serial line. It should be the setting of both client and server.
Parameters

eRate | cut | Baud rate of serial line. ~
Return-Code Names and Return-Code Values

GRC.K E | Execution successful. |
See Also

COM_OpenConnecti on
Example

voi d mai n()

{ GRC_TYPE rc,;

COM _BAUD_RATE eRat e;

[/l init GeoCOM

/1 get baud rate of active connectifn
rc = COM Get BaudRat e(eRat e) ;
if (rc = GRC_OX)

COM Vi ewkrror(rc, "Setuywshaud rate");

}

el se

printf("Baudrate isw7@)Baud =" );
switch (eRate )

{

case COM _[?AUD j115200:
printf (" 25200\ n");
br eaglewy

case_COMJBAUD 57600:
RriT("57600\n");
bigak ;

case¢ COM BAUD 38400:
printf("38400\n");
break ;

case COM BAUD 19200:
printf("19200\n");
break ;

case COM _BAUD 9600:
printf("9600\n ");
break ;

case COM BAUD 4800:
printf("4800\n ");
break ;

case COM BAUD 2400:
printf("2400\n ");
break ;

defaul t:
printf("illegal\n ");
break ;

}
}
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}}.shutdomn GeoCOM

} /1 end of main
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54.6 COM_GetTimeOut — getting the current timeout value

C-Declaration

COM Get Ti neQut ( short &nTi meQut )
VB-Declaration

VB_COM Get Ti meQut ( nTi neCQut As |nteger )
ASCII-Request

ASCII-Response

Remarks

Thisfunction retrieves the current timeout value for arequest in seconds. The timeout value is the delay
GeoCOM will wait for completion before it signals an error to the calling application.

Parameters

‘nTi meQut ‘ Qut ‘ Timeout value in seconds, default valueis3 sop ‘
Return-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful. A\ ‘
See Also

COM _Set Ti neCut
Example

GRC_TYPE rc;
short nTi neQut ;

COM _Get Ti neQut (nTi meCQut) ;
if (nTimeQut <= 3)

COM _Set Ti neCut (7) ;
}
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54.7 COM_SeaTimeOut - setting the current timeout value

C-Declaration

COM _Set Ti neQut ( short nTi meQut )
VB-Declaration

VB_COM Set Ti meQut ( nTi neCut As |nteger )
ASCII-Request

ASCII-Response

Remarks

This function sets the current timeout value in seconds. The timeout value is the delay GeoCOM will wait for
completion of the last RPC before it signals an error to the calling application.

A zero timeout value indicates no wait. But be aware of that thiswill yield into a GRC_COM_TI MDQL Teturn
code.

| Note: A negative timeout value indicates an infinite waiting period and may block the client aﬁicaﬁion.

Parameters

‘nTi nmeQut ‘ I'n ‘ timeout value in seconds

Return-Code Names and Return-Code Values \

‘GRC_O< ‘ 0 ‘ Execution successfu

See Also
COM Get Ti neQut

Example
see COM_Get Ti meQut
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548 COM_GetComFormat — getting the transmission data for mat

C-Declaration

COM _Get Contor mat (  COM_FORMAT &eConfor mat )
VB-Declaration

VB_COM Get Confor mat ( eConfFormat As Long )
ASCII-Request

ASCII-Response

Remarks
This function gets the actual transmission data format.
Parameters
‘eOonFor mat ‘ Qut ‘ COM ASCI | or COM Bl NARY P\

Return-Code Names and Return-Code Values

‘GRC_O( ‘ 0 ‘ Execution successful.
See Also

COM_Set Confor mat
Example

GRC_TYPE rc,;

COM_FORVAT eConfor mat ;

COM _Get Contor mat (eContor nat ) ;
if (eConfFormat == COM ASCI|)

printf("ASCIl node in use.\n");

el se

{
}

printf("BINARY node in use.\n");
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54.9 COM_SeatComFormat - setting the transmission data for mat

C-Declaration

COM _Set Confor mat (  COM_FORMAT eConfor mat )
VB-Declaration

VB_COM Set Confor mat ( ByVal eConfornmat As Long )
ASCII-Request

ASCII-Response

Remarks

This function sets the transmission data format. Binary dataformat can only be set if it is supported by the
server. To check if the server supports binary dataformat RPC COM_GetBinaryAvailable is used.

One can force ASCII dataformat for special purposes, e.g. debugging.
The server always replies in the data-format that it has received the request.

Parameters
EConfor mat ‘ Qut ‘ COM ASCI | or COM BI NARY
Return-Code Names and Return-Code Values (
CGRC_XK 0 Execution successful.
GRC_COM_PORT_NOT_CPEN 3104 Port not open for transpiisyon.
GRC_COM_NO_BI NARY 3086 TPS Firmware does it Ssgport binary data transmission
format.
See Also \

COM_Get Confor mat
COM_OpenConnecti on

Example

GRC_TYPE rc;
COM_FORVAT eFor mat ;

/1 change codi ng et hod

/1 eFormat is COM ASCI| or CQUBINARY
eFormat = COM_BI NARY;

rc = COM Set Confor mat (eFor(me);

if (rc == GRC_COM PORRNURF, G7cN)

{
rc = COM _Set Confqr mat {\eror mat ) ;
}
switch (rc)
{

case CRCoCOM PPORT_NOT_OPEN:
prin#®("Rort not open\n");
retunn I'GRC_FATAL) ;
bl edak;

2as%® GRC_COM NO_BI NARY:
printf("Binary format not available "
"for this version.");
/1 continue in ASII-formt
br eak;

} // end of switch (rc)

/1 continue in program
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5.4.10 COM_UseWindow - declaring the parent window handle

C-Declaration

COM _UseW ndow( HWND handl e )
VB-Declaration

VB_COM UseW ndow( handl e As HWAD )
ASCII-Request

ASCII-Response

Remarks

The function sets the parent window-handle that GeoCOM uses when it creates a dialog or message box. If tais
functionis not called, GeoCOM will use the NULL window as default.

Note: HWND depends on whether the pre-processor symbol STRI CT is defined. When MFC librar o= used,
STRI CT isautomatically defined. Otherwise the user must #def i ne STRI CT or he will ggt @iresolved
externals.

Parameters

‘handl e ‘ I'n ‘ Parent window handle. N\ ‘
Return-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successfu! __ ) ‘
See Also

COM_ViewError

Example

RC_TYE rc;
HAND hwhd;

rc = COM UseW ndow( hwd) ;
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54.11 COM_ViewError — setting a pop up error message box

C-Declaration

COM Viewerror( GRC_TYPE Result,
char *szMsgTitle )

VB-Declaration

VB_COM Vi ewkError ( ByVal Result As | nteger,
ByVal szMsgTitle As String)

ASCI1-Request

ASCII-Response

Remarks

This function checks the value of Result and if it is not equal to GRC_OK then it pops up a message-20;
containing the specific error text.

| Note: Thisfunction yieldsavalid error text only if GeoCOM has been initialised successfully

Parameters

Resul t I'n Error result code.

szMsgTitle In Title of the displayed dialod boy.

Return-Code Names and Return-Code Values

GRC_OK ‘ 0 ‘ Execution successfal. N, .~

See Also '\
COM _Get Error Text

Example
GRC_TYPE rc;

/]l initialize GeoCOM
rc = COM Set BaudRat e( COM BAUD 115200y ;

if (rc !'= GRC_X)
COM ViewError(rc, "Set up,cafnkction");

/1 handl e error

}
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54.12 COM_GetErrorText — getting theerror text

C-Declaration

COM Get Error Text ( GRC_TYPEResul t,
char *szErr Text)

VB-Declaration

VB_COM GCet Error Text (ByVal Result As | nteger,
szErrText As String)

ASCI1-Request

ASCII-Response

Remarks

This function checks the value of Result and returns an error text if the valueis not equal to GRC /0K T e
function yields an empty string if the value is GRC_OK. The maximum length of such an errorgext’15255

characters.
Parameters

Resul t I'n Error code of afunction called befese

this code will be checked.

szErr Text Qut Error text if not equal to GRC &.
Return-Code Names and Return-Code Values

GRC_OK ‘ 0 ‘ Execution successful N, .~
See Also N

COM Vi ewError
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54.13 COM_GeWinSWVersion - retrieving client side version information

C-Declaration

COM_Get W nSWer si on( short &nRel,
short &nVer,
short &nSubVer )

VB-Declaration

VB_COM _Get W nSW/er si on( nRel As | nteger,
nVer As | nteger,
nSubVer As Integer )

ASCII-Request

ASCII-Response

Remarks
This function retrieves the actual software Release (Release, version and subversion) of GeoCOM e#'the client
side.
Parameters
nRel Qut Software Release.
nver Qut Software version.
nSubVer Qut Software subversion.
Return-Code Names and Return-Code Values
‘GRC_O< ‘ 0 ‘ Execution successi Ui
See Also
COM_Get SW/er si on

Example

GRC_TYPE rc;
short nRel , nSubVer, nVer;

(void) COM Get WnSWer si on(nRel, ri\el./ nSubVer);
printf("Wndows GeoCOM\n");

printf("Rel ease %2d. %92d. ¥92d\=¥, nRel, nVer, nSubVer);
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6 ALT USER-AUS

6.1 USAGE

This subsystem contains functions to switch between the automation modes (ATR / LOCK) and to query the current
status.

6.2 CONSTANTSAND TYPES
On/Off switch

enum ON_OFF_TYPE
{ O
OFF, /10

};O\l 111 @
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6.3 FUNCTIONS

6.3.1 AUS GetUser AtrState - getting the status of the ATR mode

C-Declaration
AUS_Get User At r St at e( ON_OFF_TYPE &0OnCOf f)
VB-Declaration
VB_AUS CetUserAtrState (On/OFf As Long)
ASCII-Request
YR1Q, 18006:
ASCII-Response
9R1P, 0, 0: RC,OnOff[long]
Remarks
Get the current status of the ATR mode on automated instrument models. This command does nc=#10icate
whether the ATR has currently acquired a prism. Note the difference between GetUserATR and §eiUserL OCK
state.

Parameters

OO f ‘ out ‘ State of the ATR mode

Return-Code Names and Return-Code Values

GRC_ X 0 Execution successful.

GRC_NOT_I MPL 5 ATR not available; n& attainated instrument.

See Also N\
AUS_ Set UserAtrState
Example

GRC_TYPE rc;
ON_OFF_TYPE NGO f;

/1l 1ook for ATR state and set On if jsini O f

rc = AUS Get User AtrState(OnOFf);
if (OWOf == OFF)
{
rc = AUS Set User At r St at e(ANE
if (rc == GRC_X)

/1 set of ATR stermysysr.ccessful

}

el se

// no autorated instrunent

}
}
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6.3.2 AUS SetUser Atr State - setting the status of the ATR mode

C-Declaration
AUS_Set User At r St at e(ON_OFF_TYPE OnOF f)
VB-Declaration
VB_AUS Set User Atr State(OnOFf As Long)
ASCII-Request
9R1Q, 18005: On/Off[long]
ASCII-Response
9R1P, 0, 0: RC
Remarks
Activates respectively deactivates the ATR mode.
Activate ATR mode:
The ATR mode gets activated. If LOCK mode is on and the command is sent, then LOCK mode Changesto ATR
mode.

Deactivate ATR mode:
The ATR mode gets deactivated. If LOCK mode is on and the command is sent, then LQCK mode stays on

This command is valid for automated instrument models only.

Parameters

OnCx f ‘ in ‘ State of the ATR mede\/ 7
Return-Code Names and Return-Code Values v

GRC_XK 0 Execution successtil.

GRC_NOT_I MPL 5 ATR not available; no automated instrument.
See Also N

AUS_Cet UserAtrState
AUS_Get User LockSt at e
AUS_Set User LockSt at e

Example
see AUS Get UserAtr State
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6.3.3 AUS GetUserLockState - getting the status of the LOCK mode

C-Declaration
AUS_Get User LockSt at e( ON_OFF_TYPE &OnCF )
VB-Declaration
VB_AUS Cet User LockSt ate(OnOFf As Long)
ASCII-Request
%R1Q 18008:
ASCII-Response
9R1P, 0, 0: RC, OnOff[long]
Remarks
This command gets the current status of the LOCK mode. This command is valid for automated instruments
only. TheGetUserL ockState command does not indicate if the instrument is currently locked to a pri(spa. For this
function the MotReadL ockStatus has to be used.

Parameters
OnOx f ‘ Qut ‘ State of the LOCK mode
Return-Code Names and Return-Code Values ()~
GRC_X 0 Execution successful.
GRC_NOT_I MPL 5 ATR not available; no agpniated instrument.
See Also &/

AUS_Set User LockSt at e
MOT_ReadLockSt at us

Example

GRC_TYPE rc;
ON_OFF_TYPE OnOrf, A dAtrStatus;

rc
rc

AUS_Get User Atr State( O dAtr Status): W/ “save ol d node
AUS_Cet User LockSt at e( OnOF f ) ;

if (OWOf == OFF)
{rr------ enabl e target tracking,------------------
rc = AUS_Set User LockSt ate( CNY; g/ /set the ATR node
/lautomatically also!
if (rc == GRC_OX)
{/1 set of Lock statetsuccessful
rc = AUT_Lockln{);/{ Activate the real target

/) tracking
if(rc !'= GRC K)
{
Il erragshandling
}
}
el se
{
/ I’Chs aut omat ed i nst runent
}
J
ei\se
{rr------ di sable target tracking ---------------

rc = AUS Set User LockState(OFF);// reset the ATR
/1 mode not
/1 automatically
if(rc == GRC_K)
{/1 reset of Lock state successful
i f (A dAtr St at us==0FF)
{Il set old ATR node
rc == AUS_Set User At r St at e( OFF) ;

}
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6.3.4 AUS SetUserLockState - setting the status of the LOCK mode

C-Declaration

AUS_Set User LockSt at e( ON_OFF_TYPE OnCOf f)
VB-Declaration

VB_AUS_Set User LockSt ate(OnOFf As Long)
ASCII-Request

9R1Q, 18007: OnOff[long]
ASCII-Response

9R1P, 0, 0: RC
Remarks

Activates or deactivates the LOCK mode.

Status ON:

The LOCK modeis activated. This does not mean that the instrument is locked onto a prism. In drdento lock and
follow a moving target, see the function AUT_Lockin.

Status OFF:

The LOCK modeis deactivated. A moving target, which is being tracked, will be aborted and the manual drive
wheel is activated.

This command is valid for automated instruments only.

Parameters

OnCx f ‘ in ‘ State of the ATR lack'anutch
Return-Code Names and Return-Code Values '\

GRC_XK 0 Execution sticcessiul.

GRC_NOT_I MPL 5 ATR nel avaiable; no automated instrument.
See Also \*

AUS_Get User LockSt at e
AUS_Set UserAtrState
AUT_Lockl n

Example
see AUS Get User LockState
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7 AUTOMATION - AUT

7.1  USAGE

The subsystem ‘Automation” mainly performs the dynamic application ‘absolute positioning’. This operation positions
the axes of the instrument within a given tolerance to the system’s angle measurement unit.

In combination with the Automatic Target Recognition System (ATR) other functionality such as automatic target
position or target search are supported.

Some of the functions of this subsystem can take an undefined time for execution (for example the position operation
takes the more time the more precision is required).

7.2 CANCELLING/ABORTING CURRENT FUNCTIONS

All functions with long operation time (e.g. AUT_MakePositioning, AUT_SearchNext etc.) may be al$arteday sending
‘c’<Term>.

|N0te: Automation RPC’s require valid GeoCOM robotic license key for successful executiom,

7.3 CONSTANTSAND TYPES

Number of axis

const short MOT_AXES = 2;
Positioning Tolerance

struct AUT_POSTOL

doubl e adPosTol [ MOT_AXES] ;
/1 positioning tolerance for Hz and % |%adj
s

Maximum Position Time|[s]
struct AUT_TI MEQUT

{
doubl e adPosTi nmeout [ MOT_AXES] . //max. positioning time [sec]
s
Position Precision
enum AUT_POSMODE

{

AUT_NORMAL = 0, // fast positioning mode

AUT_PRECI SE = 1 /I exact positioning mode
/I note: can distinctly claim more time
1 for the positioning

AUT_Fast =42 /l for TS30/ TM30 instruments,

} positions with the last valid inclination

and an increased positioning tolerance.
Fine-actust Position M ode

enam AUT_ADJMODE /I Possible settings of the positioning
/I tolerance relating the angle- or the
/I point- accuracy at the fine adjust.

{
AUT_NCRM_MODE = 0 /I Angle tolerance

AUT_POl NT_MODE
AUT_DEFI NE_MODE

/[ Point tolerance
/I System independent positioning
/I tolerance. Set with AUT_SetTol

}
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Automatic Target Recognition Mode

enum AUT_ATRMCODE /l Possible modes of the target
/I recognition

{
AUT_POSI TION = 0, /I Positioning to the hz- and v-angle
AUT_TARGET = 1 I/ Positioning to atarget in the
/I environment of the hz- and v-angle.
}
\ Automatic Detent Mode
struct AUT_DETENT // Detent data
{
doubl e dPositiveDetent; // Detent in positive direction
doubl e dNegativeDetent; // Detent in negative direction
BOOLE bActi ve,; /I s detent active

}

[ Search Spiral (0
struct AUT_SEARCH_SPI RAL \
{ §°

doubl e dRangeHz, [/l width of search area[rad)] Nd
doubl e dRangeV; /1 maximal height of search areaJrad]
}
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Search Area

struct AUT_SEARCH AREA

{

doubl e dCent er Hz;

/I Hz angle of search area— center [rad]

doubl e dCenterV;

/I'V angle of search area— center [rad)]

doubl e dRangeHz;

/[ width of search area[rad]

doubl e dRangeV;

/I maximal height of search area[rad]

BOOLE bEnabl ed;

/I TRUE: user defined search areais active

}

Panor ama image par ameters

struct AUT_PANOW N_TYPE

{

doubl e dW nLeft;

/I Left boundary of the window in rad

doubl e dW nRi ght;

/I Right boundary of the window in rad

doubl e dW nTop;

/I Upper boundary of the window in rad

doubl e dW nBottom

/I Lower boundary of the window inrad |

doubl e dOverl apH;

/I Horizontal overlapping
(0: no overlapping, 0.99: only 1%.,is (ev)

doubl e dQverl apV;

/I Vertical overlapping N |

Char *szl mageNane

/I Name of the panoramai mag?(sTgle
images are named szl magehlamesxx

CAM_RESCLUTI ON_TYPE
el mageRes;

/I 'mage resolution

CAM_COVPRESSI ON_TYPE
el mageConpr;

/I lmage compressi¢n

Directions
AUT_CLOCKW SE = 1,

AUT_ANTI CLOCKW SE = -1

[/_difréction cl ockw se.
[/ ~¢i rection counter
sl 2Ckwi se.
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7.4  FUNCTIONS

7.4.1 AUT_ReadToal - reading the current setting for the positioning tolerances

C-Declaration

AUT_ReadTol (AUT_POSTOL &Tol Par)
VB-Declaration

VB_AUT_ReadTol ( Tol Par As AUT_PCSTOL)
ASCII-Request

%R1Q, 9008:
ASCII-Response

9R1P, 0, 0: RC,Tolerance HZ doubl€] , Tolerance V[doubl €]
Remarks

This command reads the current setting for the positioning tolerances of the Hz- and V- instrumestax's.

This command is valid for motorized instruments only.

Parameters

Tol Par out The values for the positioning tolgfgaces in Hz and V
direction [r ad].

Return-Code Names and Return-Code Values

GRC_ X 0 Execution successful.

GRC_NA 27 GeoCOM Robotic Licensekey not available.

See Also
AUT_Set Tol
Example
const double M N _TOL=3. 141592654e- 05;

GRC_TYPE rc;
AUT_PCSTOL Tol Par;

/! read tolerance and set to a mW™,num of
/1 3.141592654e- 05

rc = AUT_ReadTol ( Tol Par);

if ((Tol Par.adPosTol [ M& hI“AXLE] > M N_TOL) ||
(Tol Par . adPosTol /MU, VeAXLE] > M N_TQL))
{

Tol Par . adPosTol [ MJTs1Z_AXLE]
Tol Par . adPos T \MOT_HZ_AXLE]
rc = AUT_Set 1wl (Jiol Par);
switch 4ral

o
a

1
1

MN_T
MN_T

{
casel (GRC_ X):
7% Wl of Lock tol erance successful
Yr dak;
rase (GRC_| VPARAM :
/1 invalid paraneter
br eak;
case (GRC_MOT_UNREADY) :
/1 subsystem not ready
br eak;
}
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7.4.2 AUT_SetTol - setting the positioning toler ances

C-Declaration

AUT_Set Tol (AUT_POSTOL Tol Par)

VB-Declar ation

VB_AUT_Set Tol (Tol Par As AUT_POSTOL)

ASCII-Request

9R1Q, 9007: ToleranceHZ double], Tolerance V[ doubl€]

ASCII-Response
9R1P, 0, 0: RC
Remarks

This command sets new values for the positioning tolerances of the Hz- and V- instrument axes. This commarid
isvalid for motorized instruments only.

The tolerances must be in the range of 1[cc] ( =1.57079 E-06[r ad] ) to 100[cc] ( =1.57079 E-04[( 2<3)).

Note: The maximum resolution of the angle measurement system depends on the instrumenizaccuracy class. If
smaller positioning tolerances are required, the positioning time can increase drastically.

Parameters
Tol Par in The values for the positionipg.tolesances in Hz and V
direction [r ad].
Return-Code Names and Return-Code Values ’)
GRC_X 0 Execution successi Ui
GRC_NA 27 GeoCOM Robatic Yicense key not available.
GRC_I VPARAM 2 One or both Yolerance values not within the boundaries
(1.57074E-U8)r ad] =1[cq]
to 16/8/9E-C4[r ad] =100[cc]).
GRC_MOT_UNREADY 1792 I{ietrUrrient has no motorization
See Also Y
AUT_ReadTol
Example

see AUT_ReadTol
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74.3 AUT_ReadTimeout - reading the current timeout setting for positioning

C-Declaration

AUT_ReadTimeout(AUT_TIMEOUT & TimeoutPar)

VB-Declaration

VB_AUT_ReadTi neout ( Ti neout Par As AUT_TI MEQUT)

ASCI|-Request
UR1Q 9012:
ASCI|-Response

9YR1P, 0, 0: RC, TimeoutHZ doubl€], TimeoutV[doubl€]

Remarks

This command reads the current setting for the positioning time out (maximum time to perform positigning).
Parameters

Ti meout Par Qut The values for the positioning time out in Haard \ direction

[sec].

Retur n-Code Names and Return-Code Values

GRC_K 0

Execution successful.

GRC_NA 27

GeoCOM Robotic license key/fiat tdilable.

See Also
AUT_Set Ti meout
Example

GRC_TYPE rc,;
AUT_TI MEQUT Ti meout Par ;

/1 read timeout and set to a minimumof 10 [(S]

rc = AUT_ReadTi meout ( Ti neout Par) ;

if ((TimeoutPar.adPosTi neout[0] < 10}
(Ti meout Par . adPosTi neout[1] < 1Q))
{

Ti meout Par . adPosTi nmeout [ 0] ;
Ti meout Par . adPosTi meout [ 1] 10,
rc = AUT_Set Ti meout ( Ti necet W) ;
switch (rc)

case (GRC_X):
/1 set of tirneout)successful
br eak;
case (GRC_| ¥RARAM :
/'l invali'd paraneter
br eaky
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7.4.4 AUT_SetTimeout - setting the timeout for positioning

C-Declaration

AUT_Set Ti meout ( AUT_TI MEQUT Ti neout Par)
VB-Declaration

VB_AUT_Set Ti meout ( Ti meout Par As AUT_TI MEQUT)
ASCII-Request

9R1Q, 9011: TimeoutHZ double], TimeoutV] doubl€]
ASCII-Response

%R1P, 0, 0: RC
Remarks

This command set the positioning timeout (set maximum time to perform a positioning). The timeout is reseron
7[sec] after each power on

Parameters

Ti meout Par in The values for the positioning timeout in kg ar V direction
[s]. Valid values are between 7 [secl and 60 | Sec].

Return-Code Names and Return-Code Values

GRC_ X 0 Execution successful.
GRC_NA 27 GeoCOM Robotic license keyvaot available.
GRC_I VPARAM 2 One or both time out vaitigs ot within the boundaries (7[sec]
to 60[sec]).
See Also \
AUT_ReadTi neout
Example

see AUT_ReadTi meout
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74.5 AUT_MakePositioning - turning the telescope to a specified position

C-Declaration

AUT_MakePosi tioni ng(doubl e Hz,
doubl e V,
AUT_POSMCDE PCSMode,
AUT_ATRMODE ATRMbde,
BOOLE bDunmmy)

VB-Declaration

VB_AUT_MakePosi ti oni ng4(Hz As Doubl e,
V As Doubl e,
POSMbde As Long,
ATRMbde As Long,
bDunmy As Bool ean)

ASCII-Request
9R1Q 9027: HzV,PosMode ATRMode,0

ASCII-Response
9R1P, 0, 0: RC

Remarks
This procedure turns the telescope absolute to thein Hz  and V specified position, taingitoierance settings for
positioning (see AUT_PCSTQOL) into account. Any active control function is termifaieGey this function call.
If the position mode is set to normal (PosMode = AUT_NORMAL) it is assuméi thet the current value of the
compensator measurement is valid. Positioning precise (PosMode = AUT( PRECi SE) forces anew compensator
measurement at the specified position and includes this information for Ros¢oning.
If ATR modeis activated and the ATR mode is set to AUT_TARGETY, thexinstrument tries to position onto a target
in the destination area.

If LOCK mode is activated and the ATR mode is set to AUT, TARGET, theinstrument triesto lock onto a target
in the destination area.

Parameters

Hz I'n Lidolzontal (instrument) position [r ad].

Vv I'n |A\artical (telescope) position [r ad].

POSMbde In Position mode:

AUT_NORMAL: (default) uses the current value of the

| compensator (no compensator measurement while

' positioning). For positioning distances >25GON
AUT_NORMAL might tend to inaccuracy.

AUT_PRECI SE: tries to measure exact inclination of target.
Tend to longer position time (check AUT_TI MEQUT and/or
COM-time out if necessary).

AUT_Fast : for TS30/ TM30 instruments, positions with

the last valid inclination and an increased positioning
tolerance. Suitable in combination with ATRMbde

AUT_Tar get .

ATR\DGE In Mode of ATR:
AUT_POSI TI ON: (default) conventional position using values
Hz and V.

AUT_TARGET: triesto position onto a target in the destination
area. Thismodeisonly possible if ATR existsand is
activated.

bDumy In It’s reserved for future use, set bDunmmy alwaysto FALSE

Return-Code Names and Return-Code Values

GRC_ X 0 Execution successful.

GRC_NA 27 GeoCOM Robotic license key not available

GRC_AUT_SI DECOVER_ERR 8723 Sidecover open

GRC_I VPARAM 2 Invalid parameter (e.g. no valid position).
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GRC_AUT_TI MEQUT 8704 Time out while positioning of one or both axes. (perhaps
increase AUT time out, see AUT_Set Ti neout )

GRC_AUT_MOTCR_ERROR 8707 Instrument has no ‘motorization’.

TMC_NO_FULL_CORRECTI ON 1283 Error with angle measurement occurs if the instrument is not
levelled properly during positioning.

GRC_ABORT 8 Function aborted.

GRC_COM_TI MEDOUT 3077 Communication timeout. (perhapsincrease COM timeout,
see COM_Set Ti meout )

Additionally with position mode AUT_TARGET.

GRC_AUT_NO_TARGET 8710 No target found \
GRC_AUT_MULTI PLE_TARGETS 8711 Multiple targets found. )
GRC_AUT_BAD_ENVI RONMENT 8712 Inadequate environment conditions.
GRC_AUT_ACCURACY 8716 Inexact fine position, repeat positioning </
GRC_AUT_DEV_ERROR 8709 During the determination of the angle deviatiwn es/or

detected, repeat positioning
GRC_AUT_NOT_ENABLED 8714

ATR mode not enabled, enable ATRymode

See Also

AUS_Cet UserAtrState
AUS Set UserAtrState
AUS_Get User LockSt at e
AUS_Set User LockSt at e
AUT_ReadTol

AUT_Set Tol

AUT_ReadTi nmeout
AUT_Set Ti neout
COM_Get Ti neCut

COM _Set Ti neCut

Example

The example program tries to position to the given,nesition. If atime out occurred, the time out values are
increased and the position procedure starts again: i csmeasurement error occurred, the automatic inclination
correction is switched off and the position procedure starts again.

GRC_TYPE rc, hrc;
short i
BOCL TryAgai nes, | RJE;

AUT_TI MEQUT Ti meout ¥ar ;
AUT_POSMODE POSivbdey =FAUT_PRECI SE;
short nCoxi n¥ Cut ,

rc=CRC_| VRESULT{
hrc
hrc

AUS*Se \Uspr At r St at e(ON) ;

COM_Get A waGut (nd dConili neCut ) ;
/1l for the ATR node

nA dConTi neCut ;

/1 AUT_TARCGET necessary,

/1 otherw se not necessary
whi le(c/=CGRC_K || TryAgai n)
\ Pow= AUT MakePositioning(1.3, 1.6, POSMbde,

AUT_TARGET, FALSE );

switch (rc)

case CRC_ &
/1 Posi tioning successful
br eak;

case CGRC_AUT_TI MEQUT:
/1 measure timeout fault:

and precise

i ncrease tineout

hrc = AUT_ReadTi neout ( Ti neout Par) ;

Ti meout Par . adPosTi meout [ 0]

= __ m n(Ti meout Par. adPosTi neout [ 0] +=5, 60) ;

Ti meout Par . adPosTi nmeout [ 1]

= __m n(Timeout Par. adPosTi meout [ 1] +=5, 60) ;

hrc = AUT_Set Ti meout ( Ti neout Par) ;
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br eak;

case GRC_COM TI MEDQOUT:
//increase timeout
hrc = COM _Get Ti meQut ( nConli neQut ) ;
nConTi meQut =__m n(nConTi meQut +=5, 60);
hrc = COM Set Ti meCQut ( nConli neQut ) ;
br eak;

case CGRC_AUT_ANGLE_ERROR:
/1 error within angl e neasurenent:
/1 switch inclination correction off
hrc = TMC_Set I nclineSwi tch(CFF);
br eak;

def aul t:
/1 precise position not possible
TryAgai n = FALSE;

if (rc == GRC_AUT_I NCACC)

/1 Position successful but not precise
}
el se

/1 Positioning not successful
/1 here further error anal yse possible

}

br eak;

}

}
rc = AUS SetUserAtrState(OFF); // Note: LOCK node w Ll
/1 be automatically
/'l reseted !
hrc = COM Set Ti meQut (nA dConili neQut);// Set old tnney
/1 out
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7.4.6 AUT_ChangeFace - turning thetelescopeto the other face

C-Declaration

AUT_ChangeFace( AUT_POSMODE PosMode,
AUT_ATRMODE ATRMbde,
BOCOLE bDummy)

VB-Declar ation

VB_AUT_ChangeFace4( PosMbde As Long,
ATRMbde As Long,
bDunmy As Bool ean)

ASCII-Request
9R1Q, 9028: PosMode ATRMode,0
ASCII-Response
9R1P, 0, 0: RC
Remarks
This procedure turns the telescope to the other face. If another function is active, for examplelociing onto a
target, then this function is terminated and the procedure is executed.

If the position mode is set to normal (PosMode = AUT_NORMNAL) it is allowed that the Current value of the
compensator measurement isinexact. Positioning precise (PosMode = AUT_PRECI(SE){farces a new
compensator measurement. If this measurement is not possible, the position doeg nat teke place.

If ATR modeis activated and the ATR mode is set to AUT_TARGET, theinstitiment tries to position onto atarget
in the destination area.
If LOCK mode is activated and the ATR mode is set to AUT_TARGET_‘The Iiistrument tries to lock onto a target
in the destination area.

Parameters

POSMbde In Positionghade:

AUT #ORVAL :/uses the current value of the compensator. For
pasiioning distances >25GON AUT_NORMAL might tend to
inadcuracy.

AT PRECI SE: triesto measure exact inclination of target.
Tends to long position time (check AUT_TI MEQUT and/or
COM-time out if necessary).

ATRMbde [(&n Mode of ATR:

| AUT_POSI TI ON: conventional position to other face.

AUT_TARGET: triesto position onto atarget in the destination
area. Thissetisonly possible if ATR exists and is activated.

bDumy = In It’s reserved for future use, set bDunmmy alwaysto FALSE

Return-Code Namesarid Feturn-Code Values

GRC_XK \ 0 Execution successful.

GRCNA (7 % 27 GeoCOM Robotic license key not available

GRC_AUJ SFDECOVER_ERR 8723 Sidecover open

GRC,| VPARAM 2 Invalid parameter.

GHCRAUT_TI MEQUT 8704 Timeout while positioning of one or both axes. (perhaps
increase AUT timeout, see AUT_Set Ti meout )

GRC_AUT_MOTOR_ERROR 8707 Instrument has no ‘motorization’.

TMC_NO_FULL_CORRECTI ON 1283 Error with angle measurement occurs if the instrument is not
levelled properly during positioning.

GRC_FATAL 4 Fatal error.

GRC_ABORT 8 Function aborted.

GRC_COM_TI MEDOUT 3077 Communication timeout. (perhapsincrease COM timeout,
see COM_Set Ti meout )

Additionally with position mode AUT_TARGET.

GRC_AUT_NO_TARGET ‘ 8710 ‘ No target found
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GRC_AUT_MULTI PLE_TARGETS 8711 Multiple targets found.

GRC_AUT_BAD_ENVI RONMENT 8712 Inadequate environment conditions.

GRC_AUT_ACCURACY 8716 Inexact fine position, repeat positioning

GRC_AUT_DEV_ERRCR 8709 During the determination of the angle deviation error
detected, repeat change face

GRC_AUT_NOT_ENABLED 8714 ATR mode not enabled, enable ATR mode

See Also

AUS_CetUserAtrState
AUS Set UserAtrState
AUS_Get User LockSt at e
AUS_Set User LockSt at e
AUT_ReadTol

AUT_Set Tol

AUT_ReadTi neout
AUT_Set Ti neout
COM_Get Ti neCut

COM _Set Ti neCut
TMC_Get Face

Example

The example program performs a change face. If a measurement error occurs, the alltgiatic inclination

correction is switched off and the change face starts again.

GRC_TYPE rc, rch;
BOCL TryAgai n = TRUE;
AUT_POSMODE POSMbde = AUT_PRECI SE;

rc=CRC_| VRESULT,

whi | e(rc! =GRC_CK && TryAgai n)
{
rc = AUT_ChangeFace( POShWbde,
AUT_PGCSI TI ON,
FALSE) ;
switch (rc)
{
case (GRC_OK): // position sucgassful
I/ change face successful an@,precise
br eak;
case (GRC_AUT_ANGLE_ERROR»:
/lerror within angle nagSurenent:
/lswitch inclinati'gd cyrvection off
rch = TMC_Set | ngi"gedwi't ch( OFF) ;
br eak;
case (GRC_COM TI MIRX4T) :
[/ conmuni calsman ti ned out while change face
TryAgai n = \FALE;

br eak;

defaul t:
/] prgci se position not possible
TryAgaisi = FALSE;

i LAyc == GRC_AUT_I| NCACC)
f

/I change face successful but not precise

}

el se

/'l change face not successful
/1 here further error anal yse possible

}

br eak;
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7.4.7 AUT_FineAdjust - automatic tar get positioning

C-Declaration
AUT_Fi neAdj ust ( Doubl e dSrchHz,

doubl e dSrchV ,
BOOLE bDumy)

VB-Declar ation

VB_AUT_Fi neAdj ust 3( DSrchHz As Doubl e,
dSrchV As Doubl e,
bDunmy As Bool ean)

ASCI

ASCI

I-Request

9R1Q 9037: dSrchHz[double], dSrchV[double],0

I-Response
YRLP, 0, 0: RC

Remarks

This procedure precisely positions the tel escope crosshairs onto the target prism and measurez thenA TR Hz and
V deviations. If the target is not within the visible area of the ATR sensor (Field of View) atargé search will be
executed. The target search range is limited by the parameter dSr chV in V- direction aitd by parameter dSr chHz
in Hz - direction. If no target found the instrument turns back to theinitial start position

A current Fine Adjust Lockln towards atarget is terminated by this procedure cail.%Are€r positioning, the lock
mode is active. The timeout of this operation is set to 5s, regardless of the gerizrannosition timeout settings. The
positioning tolerance is depends on the previoudy set up the fine adjust matp (3ee AUT_Set Fi neAdj ust Moed

Parameters

DSr chHz I'n Seaich ange Hz-axis [rad]

DSr chv In Seurcritange V-axis [rad]

bDumy I'n |@tsreserved for future use, set bDurmy always to FALSE

Return-Code Names and Return-Code Val(ies:

GRC_ XX 0 Execution successful.

GRC_NA —|[ o7 GeoCOM Robotic license key not available

GRC_AUT_SI DECOVER_ERR 8723 Sidecover open

GRC_AUT_TI MEQUT % | 8704 Timeout while positioning of one or both axes. The position
fault lies above 100[cc]. (perhaps increase AUT timeout, see
AUT_Set Ti neout )

GRC_AUT_MOTOR_GRROR 8707 Instrument has no ‘motorization’.

GRC_FATALC 4 Fatal error.

GRC_ABORT & 8 Function aborted.

GRC_AUI. NG_TARGET 8710 No target found.

GRCLAUT_MULTI PLE_TARGETS 8711 | Multiple targets found.

GRCSAUT_BAD_ENVI RONMVENT 8712 Inadequate environment conditions.

| GRC_AUT_DEV_ERROR 8716 During the determination of the angle deviation error

detected, repeat fine positioning

GRC_AUT_DETECTOR_ERROR 8713 Error in target acquisition.

GRC_COM_TI MEDOUT 3077 Communication time out. (perhaps increase COM timeott,
see COM_Set Ti meout )

and AUT_Get Fi neAdj ust Mode).

Tolerance settings (with AUT_Set Tol and AUT_ReadTol ) havenoiinfiuerice to this operation. The tolerance
settings as well as the ATR measure precision depends on the instiwmignt’s class and the used EDM measure
mode (The EDM measure modes are handled by the subsysteni TMC).

See Also

AUS_ Set UserAtrState
AUS_Cet UserAtr State
AUT_Set Fi neAdj ust Mode
AUT_Get Fi neAdj ust Mbde
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Example
GRC_TYPE Resul t;

ON_OFF_TYPE ATRState;
doubl e dHzSear chRange, dVSearchRange

dHz Sear chRange=0. 08;// search range in [rad]
dVSear chRange=0. 08; // search range in [rad]

Result = AUS Get User Atr State(ATRState); // The ATR Status nust be set for
/1 fine adjust functionality
i f (ATRSt at e==0N)

{
/1 perforns a fine position with a max. target
/'l search range of 0.08rad (5gon) in Hz and V
/1 direction
Result = AUT_Fi neAdj ust (dHzSear chRange,
dVSear chRange,
FALSE) ;
switch (Result) // function return code
case (GRC_X):
/1 fine adjust successful and precise
br eak;
case (GRC_AUT_NO TARGET):
//no target found.
br eak;
case (GRC_AUT_MULTI PLE_TARGETS):
//multiple targets found.
br eak;
case (GRC_AUT_BAD ENVI RONMENT) :
/ /i nadequat e environnent conditions.
br eak;
defaul t:
//fine adjust not successful
/1 here further error anal yse potsi il e
br eak;
}
}
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7.4.8 AUT_Search - performing an automatic target search

C-Declaration

AUT_Sear ch(doubl e Hz_Area,
doubl e V_Area,
BOOLE bDumy)

VB-Declar ation

VB_AUT_Search2(Hz_Area As Doubl e,
V_Area As Doubl e,
bDunmy As Bool ean)

ASCII-Request

9R1Q 9029: Hz Area,V_Area,0

ASCI|-Response

9R1P, 0, 0: RC

Remarks

This procedure performs an automatically target search within a given area. The search is teriingted once the

prism appearsin the field of view of the ATR sensor. If no prism is found within the specified c&a, the
instrument turns back to the initial start position. For an exact positioning onto the prisit,centre, use fine adjust

(see AUT_Fi neAdj ust) afterwards.

Note: If you expand the search range of the function AUT_Fi neAdj ust , then vibu have atarget search and a

fine positioning in one function.

Parameters

Hz_Area I'n Horizontal searcitregion [r ad].

V_Area In Vertical search reyion [r ad].

bDumy I'n It’s resepvedapr future use, set bDunmmy alwaysto FALSE
Return-Code Names and Return-Code Values

GRC_ X 0 | Exection successful.

GRC_NA 27 (GBsCOM Robotic license key not available

GRC_AUT_SI DECOVER_ERR 8728%.\| Sidecover open

GRC_I VPARAM z Invalid parameter.

GRC_AUT_MOTOR_ERROR (757 Instrument has no ‘motorization’.

GRC_FATAL 4 Fatal error.

GRC_ABCORT N’ |8 Function aborted.

GRC_AUT_NO_TARGET 8710 No target found.

GRC_AUT_BAD_ENVARONVENT 8712 Inadequate environment conditions.

GRC_AUT_DETEATCR_ERROR 8713 AZE error, at repeated occur call service

| GRC_COM_TIVERQST 3077 Communication timeout. (perhaps increase COM timeottt,
see COM_Set Ti meout )

See Also y

Exam

AUS Set"User At r St at e
AUt User At r St at e

£UT_Fi neAdj ust
ple

The example program performs a search in the given area. If no target is found, the areaisincreased until
1[r ad]. If acommunication timeout occurs, the value for the communication timeout is increased until 30[s]
(Note that a search over abig area takes along time often resultsin an error).

GRC_TYPE rc, hrc;

BOCL TryAgai n = TRUE;
doubl e Hz_Area, V_Area;
short nConti neCut ,
Hz_Area = 0.1,

V_Area = 0.1;

rc = GRC_I VRESULT,

nA dConTi neCut ;
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hrc
hrc
whi |
{

COM _Get Ti neQut (nd dConili neCut ) ;
AUS Set User AtrState(ON); /1 activate ATR node

e(rc! =GRC_OK && TryAgai n && hr c==GRC_CX)

rc = AUT_Search(Hz_Area, V_Area, FALSE);
switch (rc)

{
case (GRC_X):

/! execution successful
/| Target found
br eak;

case (GRC_AUT_NO TARGET):

//no target found.
//increase search area
Hz_Area += 0.1;
V_Area += 0.1;
if (Hz_Area > 1)
{
TryAgai n = FALSE;
}

br eak;

case (GRC_COM TI MEDQUT) :

/ / communi cation ti meout
//increase timeout until 30s
hrc = COM_Get Ti meCut ( nConfli meQut ) ;
nConTi meQut =(short) __m n(nConTi neQut +=5, 60);
hrc = COM_Set Ti meCut ( nConfli meQut ) ;
/labort if timeout >= 30s
if (nConili nreCut >= 30)
{
TryAgai n = FALSE;
}

br eak;

defaul t:

hrc

hrc

/lerror: search not possible
//here further error anal yse posgital @
br eak;

= COM _Get Ti meQut (nA dCoxiidredut);// Set old tinme
/'l out back
= AUS_Set User At r Stqtfe("OF7) ; // Note: LOCK node wil |l
/1 be automatisgwl 1% Al so

11

reset ed!
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74.9 AUT_GetFineAdjustMode — getting the fine adjust positioning mode

C-Declaration

AUT_Get Fi neAdj ust Mode( AUT_ADIJMODE& r Adj Mode)
VB-Declaration

VB_AUT_Cet Fi neAdj ust Mode( Adj Mbde As Long)
ASCII-Request

%R1Q, 9030:
ASCII-Response

9R1P, 0, 0: RC,AdjMode|integer]
Remarks

This function returns the current activated fine adjust positioning mode. This command is valid for all
instruments, but has only effects for instruments equipped with ATR.

Parameters

RAdj Mode ‘ Out ‘ Current fine adjust positioning mode \°
Return-Code Names and Return-Code Values

GRC_X 0 Execution successful.

GRC_NA 27 GeoCOM Robotic license key/iat tazdilable
See Also N

AUT_Set Fi neAdj ust Mbde

Example

see AUT_Set Fi neAdj ust Mode
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7.4.10 AUT_SetFineAdjustM ode - setting the fine adjust positioning mode

C-Declaration
AUT_Set Fi neAdj ust Mode( AUT_ADIJMODE Adj Mode)
VB-Declaration
VB_AUT_Set Fi neAdj ust Mode( Adj Mbde As Long)
ASCII-Request
9R1Q 9031: AdjMode[long]
ASCII-Response
9R1P, 0, 0: RC
Remarks
This function sets the positioning tolerances (default values for both modes) relating the angle accuragyor the
point accuracy for the fine adjust. This command isvalid for al instruments, but has only effects for {péruments

equipped with ATR. If a target is very near or held by hand, it’s recommended to set the adjust-nfodats
AUT_POINT_MODE.

Parameters

Adj Mode In AUT_NORM MODE: Fine positioning with angle tolerance
AUT_PO NT_MODE: Fine positioning\ath point tolerance

Return-Code Names and Return-Code Values
GRC_ X 0 Execution successful.

GRC_NA 27 GeoCOM Robotic ligeria kiey not available
GRC_I VPARAM 2 Invalid mode

See Also
AUS_Cet UserAtrState
Example

GRC_TYPE Resul t;
AUT_ADJ MODE Adj Mode;

Resul t =AUT_Get Fi neAdj ust Mbde( Adj Modg)
i f (Adj Mode! =AUT_MODE_PO NT && Regsuil 1i==GRC_OK)
{/1 change the finepositioning fthde o AUT_MODE_PO NT
Resul t =AUT_Set Fi neAdj ustgviidepAUT_MODE_PQOl NT) ;
i f (Resul t!=GRC_CK)
{ /! Error handling
}
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7.4.11 AUT_LocklIn - starting the target tracking

C-Declaration
AUT_Lockl n()
VB-Declaration
VB_AUT_Lockl n()
ASCII-Request
9R1Q, 9013:
ASCII-Response
9R1P, 0, 0: RC
Remarks

If LOCK mode is activated (AUS_SetUserl ockState) then the function starts the target tracking. The
AUT_Lockln command is only possibleif a AUT_FineAdjust command has been previously sent ani

successfully executed.
Parameters

Return-Code Names and Return-Code Values

GRC_X 0 Execution successful.
GRC_NA 27 GeoCOM Robotic license keyvaot available
GRC_AUT_SI DECOVER_ERR 8723 Sidecover open N
GRC_AUT_MOTOR_ERRCR 8707 Instrument has no ‘riatorzation’.
GRC_AUT_DETECTOR_ERRCR 8713 Error in target a(,;tﬁs?on, at repeated occur call service
GRC_AUT_NO_TARGET 517 No target detected, #o previous Fine Adjust
GRC_AUT_BAD_ENVI RONMVENT 8712 Bad enviranrgent conditions
GRC_ATA_STRANGE_LI GHT 524 No targendeterted, no previous Fine Adjust

See Also L

AUS_Set User LockSt at e
AUS_Get User LockSt at e
MOT_ReadLockSt at us

Example
GRC_TYPE result;

result = AUS Set User Logk@aate{ON);// enabl e | ock node

i f(result==GRC_CK)

{
result = AUT_Lgckl/n(); // activate target tracking
if(result !'= GRC_OK)
{
L] #~&r'ned handl i ng
}
}
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7.4.12 AUT_SetL ockFlyMode - starting thetarget tracking on the fly

C-Declaration
AUT_Set LockFl yMbde( ON_OFF_TYPE eOnOF f)
VB-Declaration
VB_AUT_Set LockFl yMode(eOnOF f As Long)
ASCII-Request
IR1Q 9103: eONOX f
ASCII-Response
9%R1P, 0, 0: RC
Remarks
This command turns the on the fly mode for the lock mode to on or off.

Parameters

‘ eOnr f \ I'n \ ON_OFF TYPE

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also
AUT_Get LockFl yMbde
Example
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7.4.13 AUT_GetLockFlyMode - Get statusfor tracking on thefly

C-Declaration

AUT_Get LockFl yMbde( ON_OFF_TYPE & eOnCf f)
VB-Declaration

VB_AUT_Get LockFl yMode(reOnOr'f As Long)
ASCII-Request

YR1Q 9102:
ASCII-Response

OR1P, 0, 0: RC,reOnOff

Remarks

Get the status for the on the fly lock mode.

Parameters

‘ reOncr f ‘ Qut \ ON_OFF TYPE

Return-Code Names and Return-Code Values

‘ GRC_X ‘ 0 ‘ Execution successful.

See Also
AUT_Set LockFl yMode
Example
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7.4.14 AUT_GetSearchArea - getting the dimensions of the Power Sear ch window

C-Declaration
AUT_Get Sear chArea( AUT_SEARCH AREA &Area )
VB-Declaration
VB_AUT_Cet Sear chArea( Area As AUT_SEARCH_AREA)
ASCII-Request
UR1LQ, 9042:
ASCII-Response
9R1P, 0, 0: RC, dCenterHz [doubl€], dCenterV [double], dRangeHz [double] , dRangeV [double], bEnabled [ Bool ean]
Remarks

This function returns the current position and size of the PowerSearch Window. This command is valid for &
instruments, but has only effects for instruments equipped with PowerSearch.

Parameters

Area ‘ Qut ‘ user defined searching area \°
Return-Code Names and Return-Code Values

GRC_X 0 Execution successful.

GRC_NA 27 GeoCOM Robotic license key/iat tazdilable
See Also N

AUT_Set Sear chAr ea
BAP_Sear chTar get

Example
see AUT_Set Sear chArea
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7.4.15 AUT_SetSearchArea — setting the Power Sear ch window

C-Declaration

AUT_Set Sear chArea( AUT_SEARCH AREA Area )
VB-Declaration

VB_AUT_Set Sear chArea(byval Area As AUT_SEARCH AREA)
ASCII-Request

9R1Q, 9043: dCenterHz,dCenterV,dRangeHz,dRangeV,bEnabled
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function defines the position and dimensions and activates the PowerSearch window. Thiscommand is
valid for all instruments, but has only effects for instruments equi pped with PowerSearch.

Parameters

Area ‘ I'n ‘ user defined searching area
Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.

GRC_NA 27 GeoCOM Robotic license key/tat tvéilable
See Also -

AUT_Get Sear chAr ea
BAP_Sear chTar get

Example
AUT_SEARCH AREA  SearchArea;

SearchArea.dCenterHz = 0.5;
Sear chArea.dCenterV = 1.5708; // 100 gon
Sear chAr ea. dRangeHz = 0.4,
Sear chAr ea. dRangeV = 0.2

Sear chAr ea. bEnabl ed = TRUE; /] altiwate it
Ret Code = AUT_Set Sear chAr ea( Sear chAr #a\:

LeicaViva- Novalmaging — Version 5.51

66



GeoCOM Reference Manua

7.4.16 AUT_GetUser Spiral — getting the ATR sear ch window

C-Declaration

AUT_Get User Spiral ( AUT_SEARCH_SPI RAL &Spiral Dim)

VB-Declar ation

VB_AUT_GCet User Spiral (Spiral D m As AUT_SEARCH_SPI RAL)

ASCII-Request
YR1Q 9040:
ASCII-Response

9R1P, 0, 0: RC,dRangeHZ doubl €] ,dRangeV[double€]

Remarks

This function returns the current dimension of ATR search window. This command is valid for all instrumerits,

but has only affects automated instruments.

Parameters

Spiral Dim

‘OJt

‘ ATR search window dimension

Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.
GRC_NA 27 GeoCOM Robotic license key/iat tazdilable
See Also

AUT_Set User Spi ral
BAP_Sear chTar get

Example
see AUT_Set User Spi r al
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7.4.17 AUT_SetUser Spiral - setting the ATR search window

C-Declaration

AUT_Set User Spiral ( AUT_SEARCH _SPI RAL Spiral Di m
VB-Declaration

VB_AUT_Set User Spi ral (byval Spiral Dim As AUT_SEARCH_SPI RAL)
ASCII-Request

9R1Q, 9041: dRangeHz dRangeV[doubl€]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function sets the dimension of the ATR search window. This command is valid for all instruments, but rias
only effects for instruments equipped with ATR.

Parameters

SpiralDim Tn | ATR search window [rad] »
Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.

GRC_NA 27 GeoCOM Robotic license key/tat tvdilable
See Also -

AUT_Get User Spi ral
BAP_Sear chTar get

Example
AUT_SEARCH_SPI RAL Sear chSpiral ;
GRC_TYPE result;

Sear chSpiral . dRangeHz = 0. 4;
Sear chSpi ral . dRangeV = 0. 2;
result = AUT_Set User Spi ral ( Sear chSpi ral?;
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7.4.18 AUT_PS_EnableRange - enabling the Power Sear ch window and Power Sear ch range

C-Declaration
AUT_PS _Enabl eRange( BOOLE bEnabl e)
VB-Declaration
VB_AUT_PS Enabl eRange (bEnabl e As Bool ean)
ASCII-Request
9R1Q 9048: Enabl e[ BOOLE]
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command enables/ disables the predefined Power Search window including the predefined PowerSearci
range limits, set by AUT_PS_Set Range

Parameters

Enabl e In TRUE: Enables the user distance limits fonPovyer Search
FALSE: Default range 0..400m

Return-Code Names and Retur n-Code Values

GRC_ X 0 Execution successful.
GRC_NA 27 GeoCOM Robotic license Xey ot available
See Also

AUT_PS_Set Range
AUT_Set Sear chAr ea

Example
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7.4.19 AUT_PS SetRange - setting the Power Sear ch range

C-Declaration

AUT_PS_Set Range(l ong | M nDi st

VB-Declaration

VB_AUT_PS Set Range (I M nDi st As Long,

ASCI|-Request
9R1Q 9047: 1 M nbDi st[long], | MaxDi st[I ong]

ASCII-Response

%R1P, 0, 0: RC

Remarks
This command defines the PowerSearch distance range limits.
These additional limits (additional to the PowerSearch window) will be used once the range checkina va¢nabled

(AUT_PS_Enabl eRange).

, long | MaxDi st)

| MaxDi st As Long )

Parameters
I M nDi st I'n Minimal distance to prism (> Om)
| MaxDi st I'n Maximal distance to prism, wheré /.
IMaxDist < 400m
IMaxdist > IMinDigt +40
Return-Code Names and Retur n-Code Values /)
GRC_OK 0 Execution successitl, W
GRC_NA 27 GeoCOM Robdiic Hicense key not available
GRC_I VPARAM 2 Invalid paraieters
See Also -

Exam

AUT_PS_Enabl eRange
AUT_PS_Sear chW ndow
AUT_Set Sear chAr ea

ple
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7.4.20 AUT_PS SearchWindow - starting Power Sear ch

C-Declaration

AUT_PS_Sear chW ndow()
VB-Declaration

VB_AUT_PS_Sear chW ndow()
ASCII-Request

%R1Q 9052:

ASCII-Response
9%R1P, 0, 0: RC

Remarks
This command starts PowerSearch inside the given PowerSearch window, defined by AUT_Set Sear gfijvr ea
and optional by AUT_PS_Set Range

Parameters

Return-Code Names and Return-Code Values

GRC_K 0 Execution successful.
GRC_NA 27 GeoCOM Robotic license keyaotavailable
GRC_AUT_SI DECOVER_ERR 8723 Sidecover open \N
GRC_AUT_NO_WORKI NG_AREA 8720 Working area not defigies{
GRC_AUT_NO_TARGET 8710 No Target found ./ N,

See Also \

AUT_PS_Enabl eRange
AUT_PS_Set Range
AUT_PS_Sear chNext
AUT_Set Sear chAr ea

Example
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7.4.21 AUT_PS SearchNext — searching for the next target

C-Declaration
AUT_PS _SearchNext (I ong | Directi on, BOOLE bSwi ng)
VB-Declaration

VB_AUT_PS SearchNext (I Direction As Long,
bSwi ng As Bool ean )

ASCII-Request
UR1Q 9051: I Direction[long], bSw ng[ BOOLE]

ASCII-Response
9R1P, 0, 0: RC
Remarks
This command executes the 360" default PowerSearchand searches for the next target. A previously ¢&fiYied

PowerSearch window (AUT_SetSearchArea) is not taken into account. Use AUT_PS_SearchWiiidgw) to do so.

Parameters
I Direction In Defines the searching direction (CL#W1 or ACLKWE- 1)
bSwi ng In TRUE: Searching starts -10 gon t&"the §iven direction

| Di recti on. This setting findatalaets left of the telescope
direction faster

Retur n-Code Names and Return-Code Values

GRC_XK 0 Execution successful &,
GRC_NA 27 GeoCOM Robatiellicease key not available
GRC_AUT_SI DECOVER_ERR 8723 Sidecover open
GRC_AUT_NO_TARGET 8710 No Target<auad
GRC_I VPARAM 2 Invaljgpaiamelars
See Also \

AUT_PS _Enabl eRange
AUT_PS_Sear chW ndow

Example

LeicaViva- Novalmaging — Version 5.51

72



GeoCOM Reference Manua Contents

7.4.22 AUT_CAM _PositToPixelCoord — position to a given pixel coordinate of the given camera

C-Declaration

AUT_CAM Posi t ToPi xel Coord (CAM_I D_TYPE Cam D, doubl e dXCoord, doubl e dYCoord);
VB-Declaration

VB_AUT_CAM Posi t ToPi xel Coord ( inl As Long, in2 As Double, in3 As Double )
ASCI|-Request

9R1Q 9081: CamiD,dXCoord,dYCoord
ASCII-Response

9%R1P, 0, 0: RC
Remarks

This command positions the theodolite to the given coordinates of the defined camera such that the cross have
will lie on the given image coordinates.

Parameters
Cam D in see definition of CAM_ID_TYPE
dXCoor d in X coordinate to position to =
dYCoor d in Y coordinate to position to
Return-Code Names and Return-Code Values C
GRC_X 0 Execution successful.
GRC_NA 27 GeoCOM Robotic or Iiadinglicense key not available.
GRC_AUT_SI DECOVER_ERR 8723 Sidecover open N\ &
See Also \ >
Example
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8 BASIC APPLICATIONS—BAP

81 USAGE

The subsystem basic applications (BAP) contain high-level functions visible on the user interface, the instrument
display and commands combining several subcommands for easy workflow.

82 CONSTANTSAND TYPES

M easur ement M odes
enum BAP_MEASURE_PRG

{
BAP_NO_MEAS
BAP_NO DI ST

0
1
BAP_DEF DI ST = 2

BAP_CLEAR DI ST
BAP_STOP_TRK = 6

}s

Distance measur ement programs

enum BAP_USER MEASPRG  {

BAP_SI NGLE_REF_STANDARD = 0,
BAP_SI NGLE_REF _FAST = 1,
BAP_SI NGLE_REF_VI SI BLE =
BAP_SI NGLE_RLESS VI SI BLE
BAP_CONT_REF_STANDARD = 4,
BAP_CONT_REF_FAST = 5,
BAP_CONT_RLESS VI SI BLE =
BAP_AVG REF_STANDARD = 7,
BAP_AVG REF VI SIBLE = 8,
BAP_AVG RLESS VI SIBLE = 9,
BAP_CONT_REF_SYNCHRO = 10,
BAP_SI NGLE_REF_PRECI SE = 11

1
al

2
= 3,

6,

S
Prism type definition
enum BAP_PRI SMI'YPE

{
BAP_PRI SM_ROUND =Gy

BAP_PRI SM M NI
BAP_PRI SM_TAPE
BAP_PRI SM 360 = 3
BAP_PRI SM_USERL
BAP_PRI SM. SRR

1,

2

4,
5,
BAP_PRI SM WSER3 = 6,
BAP_PRVSMR60_M N = 7,
BAP_PRASM/M NI _ZERO = 8,
BAP{ PXI.SM USER = 9,
B{P "R SM_NDS_TAPE = 10,
RAFLPRI SM_GRZ121_ROUND = 11,
BAP_PRI SM_MA_MPR122 = 12
1
Reailector type definition
enum BAP_REFLTYPE

{
BAP_REFL_UNDEF
BAP_REFL_PRI SM
BAP_REFL_TAPE = 2
}
Prism namelength
BAP_PRI SWNAVE_LEN = 16;
Prism definition
struct BAP_PRI SVDEF

0,
1,

I

I

I

no neasurenents, take | ast

no dist. neasurenent,
angl es only

default di stance neasurenents,

pre-defined using
BAP_Set MeasPr g

cl ear distances
stop tracking

| R St andard
I R Fast

LO St andar G
RL Standard
IR Tracki nig

not sugpowled by Viva TPS

RL Fast\Tral:ki ng

I R f\venage

LO\Avet age

EA Aver age

F Synchro Tracking

I R Precise (TS30, TMBO)

Lei
Lei
Lei
Lei

not supported by Viva TPS
not supported by Viva TPS

ca
ca
ca
ca

Circul ar

Prism

M ni

Prism

Ref | ect or Tape

360"

Prism

not supported by Viva TPS

Leica Mni 360" Prism
Leica Mni Zero Prism
User Defined Prism
Lei ca HDS Tar get
CGRz121 360" Prismfor
MPR122 360" Prismfor

refl ector not defined
reflector prism
refl ector tape

prism name string

Machi ne Gui dance
Machi ne Gui dance
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{

char szNare[ BAP_PRI SMNAMVE_LEN+1] ;
doubl e dAddConst; // prismcorrection
BAP_REFLTYPE eRefl Type; [/ reflector type

}

Target type definition
enum BAP_TARGET_TYPE

{
BAP_REFL_USE = 0 // with reflector
BAP_REFL LESS =1 // without reflector
s
ATR low vis mode definition
t ypedef enum

{
BAP_ATRSET_NORMAL, /1 ATR is using no special flags or nodes
BAP_ATRSET_LOWI S_ON, /1 ATR | ow vi s node on
BAP_ATRSET_LOWI S_AQN, /1 ATR | ow vi s nbde al ways on
BAP_ATRSET_SRANGE_ON, /1 ATR high reflectivity node on
BAP_ATRSET_SRANGE_AQN, /1 ATR high reflectivity node al ways oRn
} BAP_ATRSETTI NG
On/off switch
enum ON_OFF_TYPE // on/off switch type
{
OFF = 0,
ON =1
b
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83 FUNCTIONS

8.3.1 BAP_GetTargetType - getting the EDM type

C-Declaration
BAP_Get Tar get Type( BAP_TARGET_TYPE &eTar get Type )
VB-Declaration
VB_BAP_GCet Tar get Type( eTar get Type As Long)
ASCII-Request
9R1Q 17022:
ASCII-Response
9R1Q 0, 0: RC, eTargetType[long]
Remarks
Getsthe current EDM type for distance measurements (Reflector (IR) or Reflectorless (RL)).

Parameters

‘eTargetType ‘ Qut ‘ Actual target type ‘
Return-Code Names and Return-Code Values

‘GRC_G( ‘ 0 ‘ Execution successful. O\ "/ ‘
See Also

BAP_Set Tar get Type()
BAP_Set MeasPr g()

Example
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8.3.2 BAP_SetTargetType- setting the EDM type

C-Declaration
BAP_Set Tar get Type( BAP_TARGET_TYPE eTar get Type )

VB-Declaration
VB_BAP_Set Tar get Type(byVal eTarget Type As Long)

ASCII-Request
UR1Q, 17021: eTargetType [long]

ASCII-Response
9R1P, 0, 0: RC

Remarks
Sets the current EDM type for distance measurements (Reflector (IR) or Reflectorless (RL)).
For each EDM type the last used EDM mode is remembered and activated if the EDM type is changéd
If EDM type IR is selected the last used Automation mode is automatically activated.
BAP_SetMeasPrg can also change the target type.
EDM type RL is not available on al instrument types.

Parameters

‘ eTar get Type ‘ In ‘ Target type A (.
Return-Code Names and Return-Code Values

CGRC_XK 0 Execution successful.

GRC_I VPARAM 2 Target type is not avedaoke
See Also XV

BAP_Get Tar get Type()
BAP_Set MeasPr g()

Example
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8.3.3 BAP_GetPrismType - getting the default prism type

C-Declaration

BAP_Get Pri snifype( BAP_PRI SMI'YPE &ePri sniType )
VB-Declaration

VB_BAP_GCet Pri sniType (ePrisnilfype As Long)
ASCII-Request

9R1Q 17009:
ASCII-Response

9R1Q 0, 0: RC, ePrismType[long]
Remarks

Gets the current prism type.

Parameters

‘ ePri sniType ‘ Qut ‘Act ual prismtype

Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.

GRC_I VRESULT 3 RL EDM typeis set — no reflectoy.

See Also
BAP_Set Pri snilype()
Example
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8.3.4 BAP_SetPrismType- setting the default prism type

C-Declaration

BAP_Set Pri snifype( BAP_PRI SMIYPE ePri snifype )
VB-Declaration

VB_BAP_Set Pri snType(byVal ePrisnmlype As Long)
ASCII-Request

9YR1Q, 17008: ePrismType [long]
ASCII-Response

9R1P, 0, 0: RC
Remarks

Sets the prism type for measurements with areflector.

Parameters

|ePrismType |In |Prismtype.

Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.

GRC_I VPARAM 2 Prism type is not available.

See Also
BAP_Get Pri snilfype2()
Example
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8.3.5 BAP_GetPrismType2 — getting the default or user prism type

C-Declaration

BAP_Get Pri snifype( BAP_PRI SMI'YPE &rePri smType, char *szPri smNane )
VB-Declaration

VB_BAP_GCet Pri snType2 ( rePrisniType As Long, ByVal szPrismName As String)
ASCII-Request

9R1Q 17031:
ASCII-Response

9R1Q 0, 0: RC, ePrismType[long], szPrismName[ string]

Remarks
Gets the current prism type and name.
Parameters
rePri snType Qut Actual prismtype -
szPri smNane Cut Actual prism nane N
Return-Code Names and Return-Code Values
‘GRC_O< ‘ 0 ‘ Execution successful.
See Also v

BAP_Set Pri snilype()
BAP_Set Pri snilfype2()

Example
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8.3.6 BAP_SetPrismType2 — setting the default or user prism type

C-Declaration

BAP_Set Pri snifype( BAP_PRI SMIYPE ePri snilfype, char* szPrismName )

VB-Declaration

VB_BAP_Set Pri snType2(ByVal ePrisnType As Long, ByVal szPrisnmName As String)

ASCI1-Request

9R1Q, 17030: ePrismType [long], szPrismName[ string]

ASCII-Response
9R1P, 0, 0: RC
Remarks

Sets the default or user prism type for measurements with areflector. For setting a user defined prisng’tri2 prism
has to be defined previously (BAP_SetUserPrismDef)

Parameters
ePri sniType In Prism type. N
szPri smNane In Prismname. Required if prismtype is

BAP_PRI SM USER.

Retur n-Code Names and Return-Code

Values

GRC_K 0 Execution successful.

GRC_I VPARAM 2 Prism type is not availaiey i 2. a user prism is not defined
See Also Nt

BAP_Get Pri snilype2()
Example
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8.3.7 BAP_GetPrismDef — getting the default prism definition

C-Declaration

BAP_Get Pri snDef (  BAP_PRI SMI'YPE ePri snilype,
BAP_PRI SMDEF &Pri snDef)

VB-Declaration

VB_BAP_Get Pri snDef (byval ePrism As Long,
Pri snmDef As BAP_PRI SVDEF )

ASCII-Request

UR1Q 17023: ePrismType[long]
ASCII-Response

9R1Q 0, 0: RC, Name[ String], dAddConst[doubl €], eRefl Type[long]
Remarks

Get the definition of a default prism.

Parameters

ePri sniType In Prism type

Pri smDef Qut Definition of the selected default prist

Retur n-Code Names and Return-Code Values

GRC_ X 0 Execution successful.

GRC_| VPARAM 2 Invalid prism type

See Also
BAP_Set User Pri snDef ()
Example
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8.3.8 BAP_GetUserPrismDef — getting the user prism definition

C-Declaration
BAP_Get User Pri snDef (char *szPri sniNane,
doubl e & dAddConst ,
BAP_REFLTYPE &reRefl Type,
char *szCreator)
VB-Declaration
VB_BAP_GCet User Pri snDef (ByVal szPrismNanme As String,
rdAddConst As Doubl e,
reRefl Type As Long,
ByVal szCreator As String)
ASCI|-Request
9YR1Q, 17033: szPrismName[ String]
ASCII-Response

YR1P, 0, 0: RC, rdAddConst[double], reRefl Type[long], szCreator[ String]

Remarks
Gets definition of a defined user prism.
Parameters
szPri smNanme In Prism name
dAddConst Qut Prism correction [m]
eRef| Type Qut Reflector type R\
szCreat or Qut Name of creator
Return-Code Names and Return-Code Values \
GRC_XK 0 Executigfitsutcessful.
GRC_I VPARAM 2 Invelitoiism definition
See Also X\~

BAP_Set Pri snilype()
BAP_Set Pri snilype2()
BAP_Get Pri snDef ()
BAP_Get User Pri snDef ()

Example
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8.3.9 BAP_SetUserPrismDef — setting a user prism definition

C-Declaration

BAP_Set User Pri snDef (char *szPri snNane,
doubl e dAddConst,
BAP_REFLTYPE eRefl Type,
char *szCreator)
VB-Declaration

VB_BAP_Set User Pri snDef (ByVal szPrismNane As String,
dAddConst As Doubl e,
eRef| Type As Long,
ByVal szCreator As String)

ASCII-Request
IR1LQ, 17032: szPrismName] String] ,dAddConst[ doubl €] ,eRefl Type[long] ,szCreator[ String]
ASCI-Response

UR1P, 0, 0: RC
Remarks
Defines anew user prism.
Parameters
szPri smNane In Prism name
dAddConst In Prism correction [m]
eRef | Type In Reflector type /)
szCreat or In Name of creator
Return-Code Names and Return-Code Values N\
CGRC_XK 0 Execution stigcessful.
GRC_I VPARAM 2 Invalid$rism definition
GRC_I VRESULT 3 Prigh definition is not set
See Also W\

BAP_Set Pri snilype()
BAP_Get Pri smDef ()
BAP_Get User Pri snDef ()

Example
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8.3.10 BAP_GetMeasPrg - getting the actual distance measur ement program

C-Declaration

BAP_Get MeasPr g( BAP_USER_MEASPRG &eMeasPrg )
VB-Declaration

VB_BAP_GCet MeasPrg(eMeasPrg As Long)
ASCII-Request

9R1Q 17018:
ASCII-Response

9R1Q 0, 0: RC, eMeasPrg[long]
Remarks

Gets the current distance measurement program.

Parameters

‘el\/basPrg ‘OJI ‘Actual measur ement program

Return-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also
BAP_Set MeasPr g()
Example
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8.3.11 BAP_SetMeasPrg - setting the distance measur ement program

C-Declaration
BAP_Set MeasPr g( BAP_USER_MEASPRG eMeasPrg )
VB-Declaration
VB_BAP_Set MeasPr g(byVval eMeasPrg As Long)
ASCII-Request
9YR1Q, 17019: eMeasPrg [long]
ASCII-Response
9R1P, 0, 0: RC
Remarks
Defines the distance measurement program i.e. for BAP_MeasDi st anceAngl e
RL EDM type programs are not available on al instrument types.
Changing the measurement programs may change the EDM type as well (Reflector (IR) and Refliactosless (RL))

Parameters

|e|\/basPr g | In | Measur ement program ; |
Return-Code Names and Return-Code Values

GRC_K 0 Execution successful. J

GRC_I VPARAM 2 Measurement program is ndt available
See Also

BAP_Get MeasPrg()
BAP_Set Tar get Type()

Example
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8.3.12 BAP_MeasDistanceAngle— measuring Hz,V angles and a single distance

C-Declaration

BAP_MeasDi st anceAngl e( BAP_MEASURE_PRG &Di st Mode,
doubl e &dHz, doubl e &dV,
doubl e &dDi st)

VB-Declar ation

VB_BAP_MeasDi st Ang(Di st Mode As Long,
dHz As Doubl e, dV As Doubl e
dDi st As Doubl e)

ASCII-Request
9R1Q, 17017: DistMode[long]
ASCII-Response
9YR1P, 0, 0: RC, dHZ doubl€], dV[double], dDist[doubl€] ,DistMode[long]
Remarks
This function measures angles and a single distance depending on the mode Di st Mode. Notethanthis functionis

not suited for continuous measurements (LOCK mode and TRK mode). This command uses theCurrent
automation settings.

Parameters
Di st Mode In BAP_DEF_DI ST uses the pre¢=firied distance measurement
program as defined in BAP ‘et WeasPr g
Di st Mbde Out Actual distance measur et mode
dHz Out Horizontal angle [fadlxyptdepends on Di st Mbde
dv Out Vertical angle [Mad}x, depends on Di st Mode
dbhi st Out Slopedistance [m]x, depends on Di st Mbde

Return-Code Names and Return-Code Values
BAP_MeasDi st anceAngl e may additionally returgeAlT-land TMC-return codes.

GRC_XX 0 (Bixevdtion successful.

GRC_AUT_ANGLE_ERRCR 8706 '\ |‘Adgle measurement error

GRC_AUT_BAD_ENVI RONMENT 8742 | Bad Environment conditions

GRC_AUT_CALACC _fm_s ATR-calibration failed

GRC_AUT_DETECTOR_ERROR 18713 Error in target acquisition

GRC_AUT_DEV_ERROR N, ) | 8709 Deviation measurement error

GRC_AUT_I NCACC ) 8708 Position not exactly reached

GRC_AUT_MOTOR_ERROK =’ 8707 Motorization error

GRC_AUT_MULTI PLE_JARGETS 8711 Multiple targets detected

GRC_AUT_NON ARGET 8710 | No target detected

GRC_AUT_F+ NECUT 8704 Position not reached

TMC_ASSLRALY_GUARANTEE 1284 Info, accuracy cannot be guaranteed

TV ARGLE_ACCURACY_ 1289 Info, only angle measurement valid, accuracy cannot be
QUARANTEE guaranteed
| YMC_ANGLE_ERROR 1290 | Error, no valid angle measurement
TMC_ANGLE_NO_FULL _ 1288 Warning, only angle measurement valid, accuracy cannot be
CORRECTI ON guaranteed

TMC_ANGLE_K 1285 Warning, only angle measurement valid

TMC_BUSY 1293 Error, TMC submodule already in use by another subsystem,

command not processed

TMC_DI ST_ERROR 1292 An error occurred during distance measurement.
TMC_DI ST_PPM 1291 Error, wrong setting of PPM

TMC_NO_FULL_CORRECTI ON 1283 Warning, measurement without full correction

TMC_SI GNAL_ERRCR 1294 Error, no signal on EDM (only in signal mode)
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GRC_ABCORT 8 Error, measurement aborted
GRC_COM_TI MEDQUT 3077 Error, communication timeout. (possibly increase COM
ti meout , see COM Set Ti meout )
GRC_I VPARAM 2 Error, invalid Di st Mode
GRC_SHUT_DOWN 12 Error, system stopped
See Also
Example
voi d MyMeasur enent ( BAP_MEASURE_PRG Di st Mbde)
{
GRC_TYPE Resul t;
BAP_MEASURE_PRG Di st Mode;
doubl e dHz, dV, dbDist;

Di st Mode = BAP_DEF_DI ST
Result = BAP_MeasDi st anceAngl e( Di st Mbde,
dHz, dV, dDist);
if (rc = GRC_OX)
{ Il error-handling
switch (rc)

case CGRC_| VPARAM
printf("Wong value for DistMde!");
br eak;

case CGRC_ABORT:
printf("Measurenent aborted!");
br eak;

case CGRC_SHUT_DOMN:
printf("System has been stopped!");
br eak;

case GRC_TMC DI ST_PPM

printf("PPMor MM shoul d be sWi wghed of f");
printf(" when EDMis on -3z nowresults!®);
br eak;

case GRC_TMC DI ST_ERRCOR:
printf("Error ocgured daring");
printf(" distance“aessurement!");
br eak;

case CRC_TMC ANGLE ERROR:
printf("Errcg occured while slope");
pri ntf (5 wes” neasured! ") ;

br edk;

case GRC TMC _BUSY:
printf ("TMC is busy!");
arsak;

case GRC_TMC_ANGLE _K:
printf("Angle w thout coordinates!")
br eak;
} // end of switch (rc)
} // end of error handling
el se
{ /! use results
printf("horizontal angel [rad]: %\n", dHz);
printf("vertical angel [rad] : %\n", dV);
printf("slopedistance [rad] : %\ n", dDist);

}
} //end of MyMeasurenent
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8.3.13 BAP_SearchTarget - searching thetarget

C-Declaration

BAP_Sear chTar get ( BOOLE bDunmy)
VB-Declaration

VB_BAP_Sear chTar get (bDunmmy As Bool ean)
ASCII-Request

%R1Q 17020: 0
ASCII-Respo

9R1P, 0, 0: RC
Remarks

This function searches for atarget in the configured or defined ATR SearchWindow. The functionalit\.is oniy
available for automated instruments.

Parameters
bDumy ‘ In ‘ It’s reserved for future use, set bDummy alWaysjo FALSE

Return-Code Names and Return-Code Values
GRC_X 0 Execution successful.
GRC_AUT_BAD_ENVI RONVENT 8712 Bad Environment conditions
GRC_AUT_DEV_ERROR 8709 Deviation measurement erir &
GRC_AUT_ACCURACY 8716 Position not exactly redched
GRC_AUT_MOTOR_ERRCR 8707 | Motorization erropm, N\
GRC_AUT_MULTI PLE_TARGETS 8711 Multiple targeta,detected
GRC_AUT_NO_TARGET 8710 No target déiected
GRC_AUT_TI MEQUT 8704 Time ouff, nG<arget found
GRC_ABORT 8 Erraf, starching aborted
GRC_FATAL 4 Faval Efror

See Also C

AUT_Get User Spi ral
AUT_Set User Spi r al
BAP_ATRSetting (Il owis)
BAP_Get ATRSet ti ng
BAP_Set ATRSet ti ng
BAP_Get RedATRFov
BAP_Set RedATRFov
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8.3.14 BAP_GetATRSetting — getting the current ATR low vis mode

C-Declaration

BAP_Get ATRSet t i ng( BAP_ATRSETTI NG &r eATRSet ti ng)

VB-Declar ation

VB_BAP_Get ATRSet ti ng(reATRSetti ng As Long)

ASCII-Request

UR1Q, 17034:
ASCII-Response

9R1Q 0, 0: RC, reATRSetting[long]
Remarks

Gets the current low vis mode.

Parameters

reATRSet ti ng Qut

BAP_LOWI S_NORVAL:
ATRisusing no special flaggmodes
BAP_LOWI S_ON:

ATR low vismode on

BAP_LOWI S_ALWAYSON:

ATR low vis mode always on
BAP_LOWI S_BOBBYON:

ATR high reflectivity mod&,on
BAP_LOWI S_BOBBYAKTY SON:

ATR high refl ecid Vity node al ways on

Return-Code Names and Return-Code Values

e E

‘ Execution successte!.

See Also
BAP_Set ATRSet ti ng()
Example
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8.3.15 BAP_SetATRSetting — setting the current ATR low vis mode

C-Declaration

BAP_Set ATRSet t i ng( BAP_ATRSETTI NG eATRSet ti ng)
VB-Declaration

VB_ BAP_Set ATRSet ti ng(ByVal eATRSetting As Long)
ASCII-Request

UR1Q, 17035: eATRSetting[long]
ASCII-Response

9R1Q 0, 0: RC
Remarks

Sets the current low vis mode.

Parameters

‘ eATRSet ti ng ‘ In ‘ ATR low vis mode

Return-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also
BAP_Get ATRSet ti ng()
Example

LeicaViva- Novalmaging — Version 5.51

91



GeoCOM Reference Manua Contents

8.3.16 BAP_GetRedATRFov - getting thereduced ATR field of view

C-Declaration

BAP_Get RedATRFov( ON_COFF_TYPE &r eRedFov)
VB-Declaration

VB_BAP_Get RedATRFov(reRedFov As Long)
ASCI|-Request

%R1Q 17036:
ASCI|-Response

9R1Q 0, 0: RC, reRedFov[long]

Remarks
Get reduced ATR field of view mode.
Parameters
r eRedFov Cut ON:
ATR uses reduced field of view (abguts1/9)
OFF:

ATR uses full field of vieW

Retur n-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also
BAP_Set RedATRFov()
Example
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8.3.17 BAP_SetRedATRFov — setting thereduced ATR field of view

C-Declaration

BAP_Set RedATRFov( ON_OFF_TYPE eRedFov)
VB-Declaration

VB_BAP_Set RedATRFov(ByVal eRedFov As Long)
ASCII-Request

9YR1Q, 17037: eRedFov[long]
ASCII-Response

9R1Q 0, 0: RC
Remarks
Set reduced ATR field of view mode.
Parameters
eRedFov Qut ON:
ATR uses reduced field of view (abguts1/9)
OFF:

ATR uses full field of vieW

Retur n-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also
BAP_Get RedATRFov()
Example
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8.3.18 BAP_GetATRPrecise-Get statusif precise ATR isOn / Off

C-Declaration
BAP_Get ATRPr eci se (ON_OFF_TYPE &eAtr Preci se)
VB-Declaration
VB_BAP_Get ATRPr eci se(eAtrPreci se As Long)
ASCII-Request
9YR1Q 17039:
ASCII-Response
9R1Q 0, 0: RC, r eRedFov
Remarks
Get theinformation if precise ATR mode is On / Off. Precise ATR isjust available for Instrument with a
precision of 0.5”.

Parameters
eAtr Precise Cut 1:
ATR precise node is on.
0:

ATR precise node is off.

Return-Code Names and Return-Code Values

GRC_OK ‘ 0 ‘ Execution successful.

See Also
BAP_Set ATRPr eci se
Example

LeicaViva- Novalmaging — Version 5.51

94



GeoCOM Reference Manua Contents

8.3.19 BAP_SetATRPrecise—-Set precise ATR isOn / Off

C-Declaration

BAP_Set ATRPr eci se (ON_OFF_TYPE eAtr Preci se)
VB-Declaration

VB_BAP_Get ATRPr eci se(eAtrPreci se As Long)

ASCII-Request
9R1Q 17040: eAtrPrecise
ASCII-Response
YR1Q 0, 0: RC
Remarks
Set precise ATR mode to On / Off. Precise ATR is just available for Instrument with a precision of 0.5”.
Parameters
eAtr Precise Cut 1:
ATR precise node is on.
0:

ATR precise node is off.

Return-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also
BAP_Get ATRPr eci se
Example
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9 BAsiCc MAN MACHINE INTERFACE-BMM

9.1 USAGE

The subsystem BMM (Basic Man Machine Interface) implements the low-level functions for the MMI. These are also
functions, which are relevant for controlling the display, keyboard, character sets and the beeper (signalling device). In
GeoCOM only the beep control functions are supported. The description of the 10S beep control functionsisalso in this
chapter, because there is a very close relationship to the BMM functions.

9.2 CONSTANTSAND TYPES
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9.3 FUNCTIONS

9.3.1 BMM_BeepAlarm - outputing an alarm signal (triple beep)

C-Declaration
BMM _BeepAl ar m(voi d)
VB-Declaration
VB_BMWM BeepAl ar n()
ASCII-Request
9YR1Q 11004:
ASCII-Response
9R1P, 0, 0: RC
Remarks
This function produces a triple beep with the configured intensity and frequency, which cannot b givenged. I
there is a continuous signal active, it will be stopped before.

Parameters

Return-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also
BMM _BeepNor nal
| OS_BeepOn
| OS_BeepOf f
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9.3.2 BMM_BeepNormal - outputing an alarm signal (single beep)

C-Declaration
BMM _BeepNor mal (voi d)
VB-Declaration
VB_BMWM BeepNor nal ()
ASCII-Request
%R1Q 11003:
ASCII-Response
9%R1P, 0, 0: RC
Remarks
This function produces a single beep with the configured intensity and frequency, which cannot be changed. i"a
continuous signal is active, it will be stopped first.

Parameters

| | | » |
Return-Code Names and Return-Code Values

‘GRC_O( ‘ 0 ‘ Execution successful. ‘

See Also

BMM BeepAl ar m
| OS_BeepOn
| OS_BeepO f
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9.3.3 10S BeepOn - starting a continuous beep signal

C-Declaration

| OS_BeepOn(short nlntens)
VB-Declaration

VB_| CS_BeepOn(ByVal nlintens As |nteger)
ASCII-Request

9R1Q 20001: ninteng short]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function switches on the beep-signal with the intensity nl nt ens. If a continuous signal is active, it will Ge

stopped first. Turn off the beeping device with | OS_BeepOf f .

Parameters

nl nt ens I'n Intensity of the beep-signal (volume) expréssedias a
percentage (0-100 %).

Retur n-Code Names and Return-Code Values

GRC_OK ‘ 0 ‘ Execution successful.

See Also

| OS_BeepOf f
BMM BeepAl ar m
BMM _BeepNor nal

Example
| OS_BeepOn( 100)
/!l wait for a second

1 OS_BeepOFf();
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9.3.4 10S BeepOff — stopping an active beep signal

C-Declaration
| OS_BeepO f (voi d)
VB-Declaration
VB_| CS_BeepOf ()
ASCII-Request
9R1Q 20000:
ASCII-Response
9R1P, 0, 0: RC
Remarks
This function switches off the beep-signal.

Parameters

Return-Code Names and Return-Code Values

‘GRC_O( ‘ 0 ‘ Execution successful.

See Also

| OS_BeepOn
BMM BeepAl ar m
BMM_BeepNor nmal

Example
see |l OS_BeepOn

S
O

o
S

$
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10 KEYBOARD DISPLAY UNIT—KDM

101 USAGE
The subsystem KDM controls the Keyboard display functions.

10.2 CONSTANTSAND TYPES
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10.3 FUNCTIONS

10.3.1 KDM_SetlL cdPower — Set the display power

C-Declaration

KDM _Set LcdPower (BOOLE bOn)
VB-Declaration

VB_KDM Set LcdPower (bOn As Long)
ASCII-Request

9R1Q 23107: bOn
ASCII-Response

9R1P, 0, 0: RC
Remarks

Set the display power on or off. The display will be switched off after one minute like a screensafer-See aso
WinCE/Control Panel/Power Properties: “Switch state to user idle”

Parameters

bOn In

Return-Code Names and Return-Code Values

0: Turn off display after 1 minute
1: Never turn off display

GRC_ X ‘ 0

‘ Execution successful.

See Also
KDM_Get LcdPower
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10.3.2 KDM_GetL cdPower — Get display power state

C-Declaration

KDM _Get LcdPower ( BOCOLE &r bl sOn)

VB-Declaration

VB_KDM Get LcdPower (rbl sOn As Long)

ASCII-Request
YR1Q, 23108:
ASCII-Response
%R1P, 0, 0: RC,rblsOn
Remarks
Get the status for the display power.

Parameters

bOn

Out

0: Display in screensaver mode
1: Display ison

Return-Code Names and Return-Code Values

GRC_OK

\ 0

‘ Execution successful.

See Also
KDM_Set LcdPower
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11CAMERA - CAM

11.1 USAGE

The subsystem ‘Camera’ mainly performs tasks regarding the built in overview camera (OVC). The OVCislocated in
the upper part of the telescope (in face 1), above the main lens. The OV C is shifted horizontally and vertically from the

optical axis of the telescope.
Camera functionality is applicable for instruments with OV C.

With the Nova instruments a built in telescope camera (OAC) isincluded. The Autofocus (AF) functions are just
applicable for instruments with OAC.

| Note: All Camera RPC’s require a valid GeoCOM Imaging license key for successful execution.

11.2 CONSTANTSAND TYPES

Cameratype
enum CAM | D_TYPE

0 /1 Overview canera
/'l Tel escope canera

CAM | D_OVC
CAM | D_OAC

In
H

}s
Camer a zoom factor
enum CAM ZOOM FACTOR TYPE

{
CAM ZOOM 1X = 1, /1l Zoom ng di sabl ed
CAM ZOOM 2X = 2, /1 200% zoom factor® (¥ield of viewis reduced to one
fourth)
CAM ZOOM 4X = 4, /1 400% zoom factcr (freld of viewis reduced to one
si xt eent h)
CAM ZOOM 8X = 8 /1 800% zoomfagtor)(field of viewis reduced to one
fortysixtf)
b
enum CAM _ZOOM FACTOR _TYPE
{
CAM ZOOM 1X = 1, /'l Zsaming di sabl ed
CAM ZOOM 2X = 2, Il 200% zoom factor (field of viewis reduced to one
fOl'. t |I)
CAM ZOOM 4X = 4, [%200% zoom factor (field of viewis reduced to one
S) xt eent h)
CAM ZOOM 8X = 8 7/ 800% zoom factor (field of viewis reduced to one
fortysixth)
s

Cameraresolution
enum CAM _RESCLUTI ON i YF&:

{
CAM RES_256Q0x9920 = 0,
CAM RES_1280X260 = 3,
CAM RES 640x480 = 4,
CAM RE$ 720%240 =5
}s

I magé campr ession
enum C¥M COVPRESSI ON_TYPE

CAM_COVP_JPEG /1 Jpeg i mage conpression

CAM_COVP_RAW /1 No inmage conpression, raw data, BMP format
b
Camera propertiesto check
enum CAM WH TE_BALANCE_TYPE

CAM WB_AUTO
CAM W\B_| NDOOR
CAM W\B_OUTDOCR

I
NP O

b
Jpeg image compression quality
enum CAM JPEG COVPR_QUALI TY_TYPE
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{

CAM JPGQ_STANDARD
CAM JPGQ BEST
CAM JPGQ | GNORE

I
NP O

if rawinmage is selected, the conpression quality
doesn’t have any effect

b

Camera coordinate

struct CAM 3D _COORD_TYPE

doubl e dX;
doubl e dY;
doubl e dz;

}
struct CAM 2D COORD_TYPE

doubl e dX;
doubl e dY;

}s

struct CAM ROTATI ON_TYPE
/1 Azimuth angle [rad]
doubl e dPhi ; /1 Zenith distance [rad]
doubl e dThet a; /1 Tilt angle [rad]
doubl e dKappa;

I

Cameralnterior and Exterior orientation
struct CAM OVC | NTER CALI B_TYPE

CAM 2D COORD_TYPE Princi pal Point; // Principal 4poi nt of the camera [pixel]
doubl e dFocal Lengt h; /1 Focal l@&aaih [mM
doubl e dPi xel Si ze; /1 CMOS pixel size [m

b
struct CAM OVC_EXTER CALI B_TYPE
CAM 3D_COCRD_TYPE Caner alLocation; ,a/i 3D canera | ocation with respect to the intersection

/177 of Hz and V axes [m
CAM _ROTATI ON_TYPE Caner aRot at i gn /] Hz, V rotation of canmera and image rotation [rad]

}s
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11.3 FUNCTIONS

11.3.1 CAM_SetZoomFactor — Set Zoom factor for the camera

C-Declaration
CAM_SetZoomFactor (CAM_ID_TYPE CamID, CAM_ZOOM_FACTOR_TY PE ZoomFactor);

VB-Declaration

VB_CAM Set Zoonfactor (CAM I D TYPE As Long, CAM ZOOM FACTOR TYPE As Long)
ASCI|-Request

YR1Q, 23608: CamlD,ZoomFactor
ASCII-Response

9R1P, 0, 0: RC
Remarks
This command sets the Zoom factor for the camera.
Parameters
Cani D in CAM_ID_TYPE
ZoonFact or in CAM_ZOOM_FACTOR_TYPE
Retur n-Code Names and Retur n-Code Values \\
GRC_XK 0 Execution successful.
GRC_NA 27 GeoCOM I maging licelisé kiey not available.
See Also \v
Example
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113.2 CAM_GetZoomFactor — Get current Zoom factor of the camera

C-Declaration
CAM_GetZoomFactor (CAM_ID_TYPE CamiD, CAM_ZOOM_FACTOR_TYPE &rZoomFactor);

VB-Declaration

VB_CAM Set Zoonfactor (CAM I D TYPE As Long, CAM ZOOM FACTOR TYPE As Long)
ASCII-Request

9R1Q 23609: CamiD,
ASCII-Response

YR1P, 0, 0: RC,rZoomFactor

Remarks
This command gets the current Zoom factor of the camera.

Parameters

Cam D in CAM_ID_TYPE

ZoonFact or out CAM_ZOOM_FACTOR_TYPE »
Return-Code Names and Return-Code Values

GRC_X 0 Execution successful.

GRC_NA 27 GeoCOM Imaging license key'riat evailable.
See Also .
Example
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113.3 CAM_GetCamPos- calculate the camera position with respect to station coordinates

C-Declaration

CAM Get CanPos (CAM | D_TYPE Caml D, CAM 3D_COCRD TYPE &r Caner aPosi tion);
VB-Declaration

VB_CAM Get CanPos ( inl As Long, out2 As CAM 3D _COORD TYPE )
ASCII-Request

YR1Q, 23611: CamiD
ASCII-Response

YR1P, 0, 0: RC,dX, dY, dZ
Remarks

This command reads the position of the OV C with respect to station coordinates (in Cartesian coordinate
system). The station coordinates can be read with function TMC_GetStation.

If theinstrument isturned to Hz angle 0 and V angle 90 the function CAM_GetCamPos waqul Gyeddrn the
typical camera shift values x = Easting = 0.016 m, y = Northing = 0.056 m and z = Height = 0.864 m.

Instrument
Height
Northing
Easting

Parameters

Cam D inl ] CameralD

r Caner aPosi tion _LO'A[_ Camera coordinates: Easting, Northing, Height
Retur n-Code Names and Retur n-Cddey/alues

GRC_ X NS0 Execution successful.

GRC_NA 27 GeoCOM Imaging license key not available.
See Also

TMC_Get Station
CAM _Get Cam¥d Wi Ig2i r

Example
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11.3.4 CAM_GetCamViewingDir — calculate the viewing direction of the camera with respect to the
camer a coor dinates

C-Declaration
CAM_GetCamViewingDir (CAM_ID_TYPE CamiD, double dSlopeDistance,
CAM_3D_COORD_TY PE &rCameraDirection);
VB-Declaration
VB_CAM Get CanViewinghDir ( inl As Long, in2 As Double, out3 As CAM 3D COORD TYPE )
ASCII-Request
IR1Q, 23613: CamiD,dSopeDistance
ASCII-Response
%R1P, 0, 0: RC,dCamDirE,dCamDirN,dCamDirH
Remarks
This command calculates the viewing direction of the OV C with respect to its coordinates. The plovided
directionisa 3-D vector pointing in the direction of the optical axis of the OV C at the given slope disiance. The

camera shift (see CAM_GetCamPos) is automatically considered. The slope distance can be readwith function
TMC_GetSimpleMea.

Parameters

Cam D in CameralD e

dSl opeDi st ance in Slope distancein m

r Caner aDi recti on out Easting, northing and h&ight Components of the viewing
vector inm

Retur n-Code Names and Retur n-Code Values QY

GRC_XK 0 Execution syccestul.

GRC_NA 27 GeoCONi"maaging license key not available.
See Also

CAM _Get CanPos
Example
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11.3.5 CAM_ GetCameraFoV - calculatethefield of view of the camera

C-Declaration

CAM Get Caner aFoV (CAM_| D_TYPE Caml D, CAM ZOOM FACTOR _TYPE eZoonfact or, double
& FoVHz, doubl e & FoW);

VB-Declaration

VB_CAM GCet CaneraFoV ( inl As Long, in2 As Long, out3 As Double, out4 As Double )
ASCII-Request

9R1LQ 23619: CamlD,eZoomFactor
ASCII-Response

9R1P, 0, 0: RC,rFoVHzrFovV

Remarks
This command calculates the field of view of the OV C for different zoom factors.
Parameters
Cam D in CameralD
eZoonFact or in Current zoom factor s
r FoVHz out Horizontal field of view in radiant
r FowW out Vertical field of view in radiant, " (
Return-Code Names and Return-Code Values Ul
GRC_XK 0 Execution successful.
GRC_I VPARAM 2 Invalid parameter dexactes?Result unspecified.
GRC_NA 27 GeoCOM Imagiith liCense key not available.
See Also
Example
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113.6 CAM_SetActuallmageName — set image name and number for the next image that is captured

C-Declaration

CAM Set Act ual | mageNane (CAM | D TYPE Caml D, char szNane[], |ong | Nunber);
VB-Declaration

VB_CAM Set Act ual | mageNanme ( inl As Long, ByVal in2 As String, g As Long )
ASCI|-Request

UR1Q 23622: CamiID,”szName”,INumber
ASCII-Response

9%R1P, 0, 0: RC
Remarks

This command sets the image name and number for the next image that is saved in the following format:

szNamel Number

Parameters
Cam D in see definition of CAM | D_TYPE
szNane in image name =
| Nunber in image number
Return-Code Names and Return-Code Values (Ox
GRC_XK 0 Execution successful.
GRC_NA 27 GeoCOM Imaging licefiss’key not available.
See Also N~

CAM | sCaner aReady
CAM Set Caner aProperti es
CAM Takel mage

Example
see CAM Takel mage
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11.3.7 CAM_Takelmage - capture and save image

C-Declaration
CAM Takel mage (CAM I D _TYPE CaniD);
VB-Declaration
VB_CAM Takel mage ( inl As Long )
ASCII-Request
IR1Q, 23623: CamIiD
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command captures an image and saves it with the name defined by CAM _SetActuall mageName,

Parameters

Cam D \ in \ see definition of CAM | D_TYPE
Return-Code Names and Return-Code Values N\

GRC_XK 0 Execution successful.

GRC_CAM | MAGE_SAVI NG ERROR [ 13828 | Error while saving image, SD Cald4it.available

GRC_NA 27 GeoCOM Imaging license kel n&t available.
See Also N

CAM | sCaner aReady
CAM Set Caner aProperti es
CAM Set Act ual | mageNane

Example

This example takes a picture using wide angle camera. The filetname of the uncompressed imageis
‘TestSMPx.bmp’. The image is stored in the subdirectory €Data’seocom/I mages/Wide-angle’ on the SD Card.

GRC_TYPE RCode = CAM I sCaner aReady( CAv)l &20V0) ;
if (RCode != GRC_OK)
{

}

/1 configure imge
RCode = CAM Set Caner aPropest9s(CAM | D_ OVC, CAM RES 2560x1920,
CAM_COVP_RAW CAM JPGQ _STANDARD) ;

return RCode;

if (RCode != GRC OK)
{

}

/1 set image naxe

RCode = CARN,GendCtual | mageNane(CAM I D_OVC, "Test5MPx", 1);
if (RCode WN="GRC XK)

{

}

/] ®ake™i mage

LOWLSet Ti meCQut (16) ;

RZode = CAM Takel nage( CAM | D_OVQ);
COM _Set Ti neQut (3) ;

return RCode;

return RCode;

r etiiin _/RCode;
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11.3.8 CAM_OVC_GetActCameraCentre— calculate the camera centre at the current distance

C-Declaration

CAM _OVC_GCet Act CaneraCentre (doubl e & dXCentre, double & dYCentre);

VB-Declar ation

VB_CAM OVC_GCet Act CaneraCentre ( outl As Doubl e, out2 As Double )

ASCII-Request
URLQ 23624:
ASCII-Response

9YR1P, 0, 0: RC,rdXCentre,rdYCentre

Remarks

This command cal culates the position of the crosshairs of the optical sighting axisin OV C image at the distarice
defined by CAM_OVC_SetActDistance and the pixel resolution defined by CAM _SetCameraProper(ies.

Cross Hair Coordinates Example (Resolution 1280x960)
X [pixel]
0.0 320.0 640.0 960.0 1280.0
0.0
240.0 5 1m !
|
—_ " 2m N
2 | S\Face2
x 4 1000m
‘5 480.0
= " Facel
> *2m |
720.0 T —
960.0 -4
Parameters
rdxCentre —|[ oet X coordinate of the cross hairsin pixel
rdyCentre |

Retur n-Code Names and Retur i Cade Values

| out

Y coordinate of the cross hairsin pixel

GRC_XK 0 Execution successful.
GRC_NA 27 GeoCOM Imaging license key not available.
See Also

CAM _OVC_SetAcitir st ance
CAM Set CaneyaProperties

Example
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11.3.9 CAM_OVC_SetActDistance - set actual distance

C-Declaration

CAM _OVC_Set Act Di st ance (doubl e dDi st, BOCOLE bFacel);
VB-Declaration

VB_CAM OVC Set Act Di stance ( inl As Double, in2 As Long )
ASCII-Request

9R1Q 23625: dDist,bFacel
ASCII-Response

9%R1P, 0, 0: RC
Remarks

This command sets the distance to the current target. This has effect on the current camera centre (see
CAM_OVC_GetActCameraCentre).

Parameters

dDi st in slope distance to the current target in m

bFacel in theodolite face

Return-Code Names and Return-Code Values

GRC_ X 0 Execution successful.

GRC_NA 27 GeoCOM I maging licenseey\aot ‘avail able.

See Also
CAM _OVC_GCet Act Camer aCentre
Example
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11.3.10 CAM_SetWhiteBalanceM ode - set white balance mode

C-Declaration

CAM Set Wi t eBal anceMbde (CAM | D_TYPE Caml D, CAM VWH TE_BALANCE_TYPE
eWi t eBal anceMbde) ;

VB-Declaration
VB_CAM Set Wi t eBal anceMbde ( inl As Long, in2 As Long )
ASCII-Request
UR1Q 23626: Canl D, eWi t eBal anceMbde
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command sets the white balance mode of the camera.
Parameters
Cam D in CameralD
eWi t eBal anceMbde in White balance mode (Auto = 0, indoor = 1, utdoor = 2)
Return-Code Names and Return-Code Values
GRC_X 0 Execution successful.
GRC_NA 27 GeoCOM Imaging license ke, novavailable.
See Also
CAM Takel mage
Example
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11.3.11 CAM_IsCameraReady — enquireif the cameraisready for use

C-Declaration

CAM | sCaner aReady (CAM_I D_TYPE Caml D);

VB-Declaration

VB_CAM | sCaneraReady ( inl As Long )

ASCII-Request

YR1Q 23627: Canl D
ASCII-Response

9R1LP, 0, 0: RC
Remarks

This command returnsif the camerais ready for use.

Parameters

Cam D

‘in

‘ CameralD _

Return-Code Names and Return-Code Values

GRC_ XK 0 The camerais ready for use.

GRC_NA 27 GeoCOM Imaging license key noayaiiable.

GRC_CAM _NOT_READY 13824 | The camerais not ready (turnedafisar starting up)
See Also N\

CAM _Get Caner aPower Swi t ch
CAM _Set Caner aPower Swi t ch
CAM Wi t For Caner aReady

Example

The example program checks if cameraisready. If not the canizrais permanently switched on and it is waited

until the camerais ready.

GRC_TYPE RCode = CAM | sCamer aReady( CAMY{ DAY C) ;

if (RCode == GRC_OK)
{

}

el se

{

return RCode;

/1 Camera is not ready)
ON_OFF_TYPE eSwi t ¢y

Check if

it’s turned on

RCode = CAM Get GammraPower Swit ch(CAM | D_OVC, eSwitch);

if (eSwitch ==(CFF)

// The gagera is turned off

->turn it on

RCode =, CAMV Set Caner aPower Swi t ch(CAM | D_ OVC, ON);

}

/!l Theqcaweia is turned on,

COM _Bet ThyneQut (45) ;

wait up to 40 s for it to get ready

RCadey ="' CAM Wi t For Caner aReady( CAM_| D_OVC, 40000);

COM Set Ti meQut (3);
i f “¢RCode == GRC_(K)
{

/1 The camera is now ready to use

return RCode;

}
return CAM | sCaner aReady(CAM | D_OVC);
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11.3.12CAM_SetCameraProperties— set camera properties (resolution and compression)AUT _

C-Declaration

CAM SetCameraProperties (CAM | D TYPE Caml D, CAM RESCLUTI ON_TYPE CanResol uti on,
CAM_COVPRESSI ON_TYPE CanConpr essi on, CAM JPEG COMPR_QUALI TY_TYPE JpegConpr Qual i ty);

VB-Declaration
VB_CAM Set Caner aProperties ( inl As Long, in2 As Long, in3 As Long, in4 As Long )
ASCII-Request
IR1LQ, 23633: CamlD,CameraResolution,CamCompression,JpegCompr Quality
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command sets the image resolution and compression for the next image that is captured.

Parameters

Cam D in see definition of CAM_ID_TYPE

CanResol uti on in see definition of CAM_RESOLUTION_TY P&

CanConpr essi on in see definition of CAM_COMPRESSIQN_TY PE

JpegConpr Qual i ty in see definition of CAM_JPEG .COMIPR_QUALITY_TYPE
Retur n-Code Names and Retur n-Code Values \

GRC_XK 0 Execution successful.

GRC_NA 27 GeoCOM I maging li¢anse«ey not available.
See Also QY

CAM | sCaner aReady
CAM Set Act ual | mageNane
CAM Takel nmage

Example
see CAM Takel mage
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11.3.13 CAM_GetCamer aPower Switch — Request the power switch state of the camera

C-Declaration

CAM Get Caner aPower Switch (CAM I D _TYPE Canml D, ON_OFF_TYPE &reSwi tch);
VB-Declaration

VB_CAM GCet Camer aPower Switch ( inl As Long, out2 As Long )
ASCII-Request

%R1Q, 23636: CamiD
ASCI|-Response

YR1P, 0, 0: RC,reSwitch

Remarks
This command requests the camera power switch state (on/off).
Parameters
Cam D in see definition of CAM_| D_TYPE $/
reSw tch out Power state v
Return-Code Names and Return-Code Values \/
GRC_XK 0 Execution successful.
GRC_NA 27 GeoCOM Imaging license key ndt Avliable.
See Also Q)

CAM | sCaner aReady
CAM _Set Caner aPower Swi t ch
CAM Wi t For Caner aReady

Example
see CAM | sCaner aReady
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11.3.14 CAM_SetCamer aPower Switch — Set the power switch state of the camera

C-Declaration

CAM _Set Caner aPower Switch (CAM I D _TYPE Caml D, ON_OFF_TYPE eSwitch);
VB-Declaration

VB_CAM Set Caner aPower Switch ( inl As Long, in2 As Long )
ASCII-Request

9R1Q 23637: CamlD,eSwitch
ASCII-Response

UR1P, 0, 0: RC
Remarks
This command sets the camera power switch state (on/off).
Parameters
Cam D in see definition of CAM | D_TYPE ) |
eSwi tch in Power state N
Return-Code Names and Return-Code Values
GRC_XK 0 Execution successful.
GRC_NA 27 GeoCOM Imaging license key'Tiat available.
See Also N

CAM | sCaner aReady
CAM _Get Caner aPower Swi t ch
CAM Wi t For Caner aReady

Example
see CAM | sCaner aReady
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11.3.15CAM_WaitFor CameraReady — Wait for a certain timefor the camera to become ready

C-Declaration

CAM Wi t For Caner aReady (CAM_ I D _TYPE Caml D, unsigned | ong ul Tinmeout);

VB-Declaration

VB_CAM Wi t For CanmeraReady ( inl As Long, g As Long )

ASCII-Request

YR1Q 23638: CamiD,ul Timeout
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command waits for the specified time for the camera to become ready. After for example standby the
camerarequires around half a minute to become usable again. This command waits for the camera and yeturns
GRC_OK if itisready. If the specified time expires before the camerais usable, timeout is returnza

Parameters

Cam D in see definition of CAM | D_TYPE

ul Ti meout in Timeout in ms
Return-Code Names and Return-Code Values ™

GRC_XK 0 Execution successful. N

GRC_NA 27 GeoCOM Imaging licepsa ke not available.

GRC_TI MEQUT 6 The camera didn’t bbtoifedsable within the specified time
See Also \"

CAM | sCaner aReady
CAM _Get Caner aPower Swi t ch
CAM Set Caner aPower Swi t ch

Example
see CAM | sCaner aReady
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11.3.16 CAM_AF_SetMotorPosition — Set motor position for the Autofocus

C-Declaration

CAM_AF_Set Mot or Posi tion (1 ong | MotorPosition);
VB-Declaration

VB_CAM Wi t For Caner aReady (| MbtorPosition As Long)
ASCII-Request

9R1Q 23645: IMotorPosition
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command set the Autofocus motor to the entered position.

Parameters

[TVt or Posi ti on |in | Motor position for the AF.

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also

CAM_AF_Get Mot or Posi ti on
Example

see CAM AF_Cet Mot or Position
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11.3.17CAM_AF_GetMotorPosition — Get current motor position for the Autofocus

C-Declaration

CAM AF_Get Mot or Posi tion (1 ong & Mt orPosition);
VB-Declaration

VB_CAM Wi t For Caner aReady (| MbtorPosition As Long)
ASCII-Request

IR1LQ, 23644:
ASCII-Response

%R1P, 0, 0: RC, IMotorPosition
Remarks

This command get the actual motor position for the Autofocus.

Parameters

[ 1Mot or Posi ti on | cut | Motor position of the AF.

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also
CAM_AF_Set Mot or Posi ti on
Example

UR1Q, 23644:
9%R1P, 0, 0: 0, 466
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11.3.18 CAM_AF_ContinuousAutofocus— Start and stop autofocus

C-Declaration
CAM_AF_Cont i nuousAut of ocus (BOOLE bStart);
VB-Declaration
VB_CAM AF_Conti nuousAut of ocus (bStart As Long)
ASCII-Request
UR1Q 23669: bSart
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command start and stop the continuous autofocus.
Note: The distance measurement mode depends on the currently selected EDM mode. The distance ishensured
either by IR or by RL tracking.
Parameters
‘bStart ‘In ‘BOOLE = ‘

Return-Code Names and Return-Code Values
‘ GRC_ XK ‘ 0 ‘ Execution successful. U ‘

See Also

Example
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11.3.19CAM_AF_PositFocusMotor ToDist — Focusto entered distance

C-Declaration

CAM_AF_Posi t FocusMWot or ToDi st  (doubl e dDi st ance);
VB-Declaration

VB_CAM AF_Posi t FocusMbt or ToDi st (dDi stance As Doubl e)
ASCII-Request

IR1Q, 23652: dDistance
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command sets the Focus motor to entered distance.

Parameters

‘ dDi st ance ‘ in ‘ Position to focus. )

Retur n-Code Names and Return-Code Values

‘ GRC_X ‘ 0 ‘ Execution successful.

See Also

Example
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11.3.20 CAM_AF_PasitFocusM otor T ol nfinity — Focusto infinity

C-Declaration

CAM_AF_Posi t FocusMotor Tol nfinity ();
VB-Declaration

VB_CAM _AF_Posi t FocusMot or Tol nfinity()
ASCII-Request

UR1Q 23677:
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command sets the Focus motor to infinity

Retur n-Code Names and Return-Code Values

‘ GRC_OK ‘ 0 ‘ Execution successful. 0(9 ‘
See Also
Exam[-)Ie

00
\
\'06

o
S
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11.3.21 CAM_AF_SingleShotAutofocus— Autofocusto current target

C-Declaration

CAM_AF_Si ngl eShot Aut of ocus() ;
VB-Declaration

VB_CAM Wi t For Caner aReady()
ASCII-Request

IR1LQ 23662:
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command Autofocus to current target.

Retur n-Code Names and Return-Code Values

‘ GRC_OK ‘ 0 ‘ Execution successful. 0(9 ‘
See Also
Exam[-)Ie

00
\
\'06

o
S
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11.3.22 CAM_AF_FocusContrastArroundCurrent — Focus by contrast

C-Declaration

CAM_AF_FocusContrast ArroundCurrent (short nSteps);
VB-Declaration

VB_CAM Wi t For Canmer aReady (nSteps As |nteger)
ASCII-Request

YR1Q 23663 NSePs
ASCII-Response

9R1P, 0, 0: RC
Remarks

With this commands the focus is done by contrast around current Target.

Parameters

‘ nSt eps ‘ in ‘ Steps for focus. )

Retur n-Code Names and Return-Code Values

‘ GRC_X ‘ 0 ‘ Execution successful.

See Also

Example
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11.3.23 CAM_GetChipWindowSize — Get the Chip window size

C-Declaration

CAM AF_Get Chi pW ndowSi ze (CAM | D_TYPE Caml D, CAM 2D_COORD_TYPE & Chi pW ndowSi ze) ;

VB-Declaration

VB_CAM GCet Chi pW ndowSi ze (Caml D As Long,

ASCII-Request

IR1Q, 23668: CamiD
ASCI|-Response

9YR1P, 0, 0: RC,rChipWindowSze
Remarks

This command returns the Chip window size.

Parameters

r Chi pW ndowSi ze As CAM 2S COORD_TYPE)

Cam D

in

CAM_ID_TYPE

r Chi pW ndowSi ze

Qut

CAM_2D_COORD_TYPE

Return-Code Names and Return-Code Values

GRC_ K

\ 0

‘ Execution successful.

See Also

Example
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11.3.24 CAM_OAC_GetCrossHairPos— Get the cross hair position

C-Declaration

CAM _QAC_Cet CrossHai rPos (CAM 2D _COORD _TYPE &r oCrossHai r Pos) ;
VB-Declaration

VB_CAM QAC_GCet CrossHai r Pos (roCrossHai r Pos As CAM 2S COORD_TYPE)
ASCII-Request

UR1Q 23671:
ASCII-Response

9R1P, 0, 0: RC,roCrossHairPos
Remarks

This command returns the cross Hair position for the actual camera resolution.

Parameters

[70Gr ossHai r Pos [Quit [CAM_2D_COORD_TYPE N
Return-Code Names and Return-Code Values

‘ GRC_X ‘ 0 ‘ Execution successful. ‘
See Also
Example
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11.3.25CAM_OVC_ReadInterOrient — Read Interior Orientation

C-Declaration
CAM OVC ReadlnterOrient( BOOLE bReadCal Dat a,
CAM OVC_| NTER CALI B _TYPE & rinterOrient);

VB-Declaration

VB_CAM OVC ReadlnterOrient( inl As Integer, out2 As CAM OVC | NTER CALI B_TYPE )
ASCII-Request

9R1Q 23602: bReadCal Dat a

ASCI|-Response
OR1P, 0,0: RC, rinterOri ent

Remarks
This command returns the interior orientation for the OV C camerafor the actual camera position.

Parameters

bReadCal Dat a In BOCLE

rinterOrient Qut CAM_OVC_| NTER_CALI B_TYPE
Return-Code Names and Return-Code Values

GRC_XX ‘ 0 ‘ Execution successful. "/
See Also
Example
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11.3.26 CAM_OVC_ReadExterOrient— Read Exterior Orientation

C-Declaration
CAM OVC_ReadExterOri ent ( BOCOLE bReadCal Dat a,
CAM OVC EXTER CALI B TYPE & rExterOri ent)

VB-Declaration

VB_CAM OVC ReadExterOrient (inl As Integer, out2 As CAM OVC EXTER CALIB TYPE )
ASCII-Request

9%R1Q 23603: bReadCal Dat a

ASCII-Response
9%R1P, 0, 0: RC, rExterOri ent
Remarks
This command returns the exterior orientation for the OV C camerafor the actual camera positi@Q.
Parameters

bReadCal Dat a I'n BOOLE

rExterOri ent Qut CAM OVC_EXTER CALIB_TYPE

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also

Example
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11.3.27 CAM_StartRemoteVideo — Start aremote video

C-Declaration

CAM Start RenpoteVideo (CAMID TYPE eCaml D, short nFrameRate, short nBitRate);
VB-Declaration

VB_CAM St art Renot eVi deo(eCaml d As Long, nFrameRate As Integer, nBitRate As Integer)
ASCII-Request

9R1Q 23675: eCam D, nFraneRate, nBitRate
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command starts a remote video which can be watched with VL C player. The VLC player can be¢

downloaded at http://www.videolan.org/vic/. To watch the video following address needs to be ogenat=dnder
Media -> Networkstream: rtsp://192.168.254.3/T SCam

Parameter 2 changed from nQuality (Valid qualities: 2(highest) to 31(lowest)) in firmware versien 5.50 nBitrate
(Valid bitrates [kbps] Range between 100 kbps and 6144 kbps). It is recommended to‘®heck the firmware
version with the CSV_GetSWV ersion command to set the correct parameters.

Parameters
eCanl D In CAM_ID_TYPE N
nFrameRat e In [Hz] 3 Hz, 5 Hz or 10 Kzl Owed
nQuality I'n [kbps] Range betwaei\106'kbps and 6144 kbps allowed
Return-Code Names and Return-Code Values N
GRC_X ‘ 0 ‘ Execution sccessiul.
See Also
Example
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11.3.28 CAM_StopRemoteVideo — Stop a started remote video

C-Declaration

CAM St opRenmot eVideo ();
VB-Declaration

VB_CAM St opRenot eVi deo()
ASCII-Request

UR1Q, 23676:
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command stops a started remote video.

Retur n-Code Names and Return-Code Values

SeeAI‘:C_(J( E | Execution successful. 0(9 |
CAM _St ar t Renpt eVi deo
Example

S
O

o
S

Q
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12COMMUNICATIONS- COM

121 USAGE

This subsystem contains those functions, which are subsystem COM related, but will be executed as RPC’s on the Viva
TPS instrument. It provides a function to check communication between the computer and the Viva TPS and also some
functions to get and set communication relevant parameters on the server side. Furthermore, it implements functions to

switch on or off (sleep mode, shut down) the Viva TPS instrument.

122 CONSTANTSAND TYPES

Stop Mode
enum COM TPS_STOP_MODE

COM_TPS_STOP_SHUT_DOWN =0, // power down instrument
COM_TPS_STOP_SLEEP =1, /I sleep mode
COM_TPS_STOP_GUI _ONLY =4 // close onboard gui (Viva)
S
Start Mode
enum COM TPS_STARTUP_MODE

COM TPS_STARTUP_LOCAL =0, // not supported
COM_TPS_STARTUP_REMOTE =1, // RPC's enabled, online mode
COM_TPS_STARTUP_GUI =2  // start onboard gui (Viva)

b
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123 FUNCTIONS

12.3.1 COM_GetSWVersion - retrieving server instrument version

C-Declaration

COM_Get SWer si on( short &nRel,
short &nVer,
short &nSubVer )

VB-Declar ation

VB_COM Get SWer si on( nRel As | nteger,
nVer As | nteger,
nSubVer As Integer)

ASCII-Request

9%R1Q 110:

ASCII-Response

9YR1P, 0, 0: RC, nRel[short], nVer[short], nSubVer[short]
Remarks

This function displays the current GeoCOM release (rel ease, version and subversion).af ¥e instrument.
Parameters

nRel Qut Software release.
nVer Qut Software version. N\
nSubVer Qut Software subversion (eserded).
Return-Code Names and Return-Code Values QY
‘GRC_O( ‘ 0 ‘ Execution sycces¥ul.
See Also
CSV_Get SW/er si on
Example
GRC_TYPE rc;
short nRel, nSubVer, nVer;

COM _Get SW/er si on(nRel , nVer, nSenVer,;

printf(,Viva TPS GeoCOM Rel sage: /) n“);
printf(,,Release %02d\ @5y nRel) ;
printf(,Version %220W‘sy nVer) ;
printf(,,Subversion %0-d\ i, nSubVer);
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12.3.2 COM_SwitchOnTPS - turning on the instrument

C-Declaration

COM _Swi t chOnTPS( COM_TPS_STARTUP_MCDE eOnMbde)
VB-Declaration

VB_COM Swi t chOnTPS(ByVal eOnMbde As Long)
ASCII-Request

9R1Q, 111: eOnMode] short]
ASCII-Response

If instrument is already switched on then
9R1P, 0,0: 5
else
Nothing
Remarks

This function switches on the Viva TPS instrument.

|Note: The Viva TPS instrument can be switched on by any RPC command or even by sendi ng:i ngle character. |

Parameters

‘eml\/bde ‘ I'n ‘ Run mode. _ \“ ‘
Return-Code Names and Return-Code Values

GRC_K 0 Execution successfu!

GRC_Not | npl 5 Not implemented g&%,
See Also N\

COM_Swi t chOF f TPS
COM_OpenConnecti on

Example
GRC_TYPE rc;

/!l switch on Viva TPS
rc = COM Swi t chOnTPS( COM TPS_REMZTE)%

if(rc == GRC_COM TI MEDOUT)

{ for(short i = 0; i < 4,880’ 1= GRC_CK; i++)
{ rc = COM Swit cNTRS{ COM_TPS_REMOTE) ;

} }

if(rc !'= RC_CK)

i /1 error:_switith on failed
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12.3.3 COM_SwitchOffTPS - turning off the instrument

C-Declaration

COM Swi t chOf f TPS( COM_TPS_STOP_MODE eOF f Mbde)
VB-Declaration

VB_COM Swi t chOf f TPS(ByVal eOf f Mode As Long)
ASCII-Request

IR1LQ 112: eOffMode] short]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function switches off the Viva TPS instrument.

Parameters

‘eo‘f Mode ‘ I'n \ Stop mode.

Return-Code Names and Return-Code Values

‘GRC_O( ‘ 0 ‘ Execution successful.

See Also
COM _Swi t chOnTPS

Example
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12.3.4 COM_NullProc - checking the communication

C-Declaration
COM _Nul | Proc(voi d)
VB-Declaration
VB_COM Nul | Proc()
ASCII-Request
YR1Q 0:
ASCII-Response
9%R1P, 0, 0: RC
Remarks
This function does not provide any functionality except of checking if the communication is up and runni

Parameters ~

D
o

| | | \

Return-Code Names and Return-Code Values

‘GRC_O( ‘ 0 ‘ Execution successful.

See Also N\

Example {Q
S
N

xO

o
S
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12.3.5 COM_GetBinaryAvailable - getting the binary attribute of the server

C-Declaration
COM _Get Bi nar yAvai | abl e( BOOLE &bAvai | abl e)
VB-Declaration
VB_COM Cet Bi nar yAvai | abl e(bAvai | abl e As Long)
ASCII-Request
UR1LQ 113:
ASCII-Response
9R1P, 0, 0: RC, bAvailable[Boolean]
Remarks
This function gets the ability information about the server to handle binary communication. The client may rriake
requests in binary format which speeds up the communication by about 40-50%.
Parameters
bAvai | abl e Qut TRUE: binary operation enabled.
FALSE: ASCII operation enabled.

Return-Code Names and Return-Code Values
GRC_K ‘ 0 ‘ Execution successful.

See Also
COM _Set Bi nar yAvai |l abl e
COM_Set For mat
COM_Get For mat
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12.3.6 COM_SetBinaryAvailable - setting the binary attribute of the server

C-Declaration

COM _Set Bi nar yAvai | abl e( BOOLE bAvai | abl e)
VB-Declaration

VB_COM Set Bi nar yAvai | abl e(ByVal bAvail abl e As Long)
ASCII-Request

9R1Q, 114: bAvailable Boolean]
ASCI|-Response

9R1P, 0, 0: RC
Remarks

This function sets the ability of the server to handle binary communication. With this function, one can.force o
communicate in ASCII only. During initialisation, the client checksif binary communication is enablea’/
possible or not which depends on this flag.

Parameters

bAvai | abl e I'n TRUE: enable binary operation.
FALSE: enable ASCII operation only.\,

Retur n-Code Names and Return-Code Values
‘GRC_O< ‘ 0 ‘ Execution successful.

See Also

COM _Get Bi nar yAvai |l abl e
COM_Set For mat

Example
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13CENTRAL SERVICES-CSV

131 INTRODUCTION

The subsystem Central Services implements some centralised functions to maintain global data of the TPS system
software. Examples are date and time or the instrument’s name.

13.2 USAGE

These functions do not depend on other subsystems. Since this part is responsible for global data, any function can be
caled at any time.

13.3 CONSTANTSAND TYPES

TPS Device Configuration Type
struct TPS_DEVI CE

TPS_DEVI CE_CLASS C ass; // device precision class
TPS _DEVI CE_TYPE Type; [// device configuration type

}s

TPS Device Precision Class
enum TPS_DEVI CE_CLASS
{

TPS_CLASS_1100 = O, /1 TPS1000 fam |y menber,
/1 1 mgon, 3"
TPS_CLASS 1700 = 1, /1 TPS1000 fam |y nenber

/1 0.5 ngon, 1.5"
TPS1000 fam |y netber,
/1 0.3 ngon, 1"

3, [/ TPS2000 fam | ySmenoe=r
4, /1 TPS2000 fani(l y\nenmber
5, [/ TPS1000 fim\ menber
6
7
8

TPS_CLASS_1800

1
N
~
~

TPS_CLASS_5000
TPS_CLASS_6000
TPS_CLASS_1500
TPS_CLASS_2003
TPS_CLASS_5005
TPS_CLASS_5100

, /1 TPS2000/Manikby nenber
, /1 TPS50QC 4 aiily nenmber
, /1 TPSEQ0Q Tam |y nenmber

TPS_CLASS 1102 = 100, // ¢i®s1%00 fanily nember, 2"
TPS_CLASS 1103 = 101, [ WPS1100 fanily nember, 3"
TPS_CLASS_1105 = 102 1 J#FPS1100 fanily menber, 5"
TPS_CLASS_1101 = 103 [ /TPS1100 fanily menber, 1"
TPS_CLASS_1202 =(200,% ~// TPS1200 fanily nember, 2"
TPS_CLASS_1203 = 2Q1 /1 TPS1200 fanily nmenber, 3"
TPS_CLASS_1205== 202 /1 TPS1200 fanily nmenber, 5"
TPS_CLASS_12011 =) 203 /1 TPS1200 fanily nenber, 1"

TPS_CLASS, x3)
TPS_CLASS wx31

TS30, TM30 fami |y menber, 0.5"
301, /1 TS30, TM30 fanmily menber, 1"

I n
w
o
o
-~
~

TPSLGLASS TDRA = 350, // TDRA famly nenber, 0.5"
TPSVCLASS TS01 = 500, /1 Md Range fanmily nmenber, 1"
'PS_CLASS TS02 = 501, /! Md Range fam |y nenber, 2"
TPS_CLASS TS03 = 502, /1 Md Range fanmily nmenber, 3"
TPS_CLASS_TS05 = 503, /! Md Range fam |y nenber, 5"
TPS_CLASS TS06 = 504, /! Md Range fanmily nmenber, 6"
TPS_CLASS _TS07 = 505, /! Md Range fam |y nenber, 7"
TPS_CLASS TS10 = 506, /1 Md Range fanmily nmenber, 10"
TPS_CLASS TS1X 1 = 600, [/l Viva TPS Fam |y menber, 1"
TPS_CLASS TS1X 2 = 601, /1 Viva TPS Fam |y nenber, 2"
TPS_CLASS TS1X 3 = 602, // Viva TPS Fam |y menber, 3"
TPS_CLASS TS1X 4 = 603, [/l Viva TPS Family menber, 4"
TPS_CLASS TS1X 5 = 604 [/l Viva TPS Fam |y menber, 5"
TPS_CLASS TX50_0_5 = 650, // TPS1300 Family menber TS50/ TMBO, O.5"

TPS_CLASS_TX50_1, 651 /1 TPS1300 Fanily menber TS50/ TMbO, 1"
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b
TPS Device Configuration Type
enum TPS_DEVI CE_TYPE

{
/1 TPS1x00 common
TPS DEVICE.T = 0x00000, /1 Theodolite without built-in EDM
TPS_DEVI CE_MOT = 0x00004, /1 Mbtorized device
TPS_DEVI CE_ATR = 0x00008, /1 Automatic Target Recognition
TPS_DEVI CE_EG. = 0x00010, /1 Electronic CGuide Light
TPS _DEVI CE_DB = 0x00020, /1 reserved (Database, not GSI)
TPS _DEVI CE_ DL = 0x00040, /1 Diode |aser
TPS _DEVI CE_LP = 0x00080, /1 Laser plunbed
/1 TPS1000 specific
TPS_DEVI CE_TC1 = 0x00001, /1 tachyneter (TCW)
TPS_DEVI CE_TC2 = 0x00002, /1l tachyneter (TCW2)
/1 TPS1100/ TPS1200/ Vi vaTPS specific
TPS_DEVI CE_TC = 0x00001, // tachyneter (TCWB)
TPS_DEVI CE_TCR = 0x00002, // tachymeter (TCWB with red |aser)
TPS_DEVI CE_ATC = 0x00100, // Autocollimation |anp (used onley PMJ)
TPS_DEVI CE_LPNT = 0x00200, // Laserpointer
TPS _DEVI CE_RL_EXT = 0x00400, // Reflectorless EDM with extengdemrange
/1 (Pinpoint R100, R300)
TPS_DEVI CE_PS = 0x00800, // Power Search
/1 TPSSi mspecific
TPS_DEVI CE_SI M = 0x04000 /1 runs on SinmulationJ{nd.tardwar e
S

Reflectorless Class

enum TPS_REFLESS_CLASS

{
TPS_REFLESS_NONE
TPS_REFLESS R100
TPS_REFLESS_R300
TPS_REFLESS_R400
TPS_REFLESS_R1000
TPS_REFLESS R30

IR TRRTRR TR
ORWNRO

}
General Dateand Time
struct DATI ME

DATE_TYPE
TI ME_TYPE

Dat e;
Ti me;

}s
General Date

struct DATE_TYFZ

{
Yean: 1/
Mowt h; /1
Day; 1/

short
BYTE
BYTE

}s
General Thwme
atydet TIVE_TYPE

BYTE
BYTE
BYTE
};
Power sources

struct CSV_PONER PATH

Hour ; /1
M nut e; 1/
Second; 1/

CSV_EXTERNAL_POVER
CSV_| NTERNAL_POVER

b

inon
=
~
2

R100
R300
R400
R1000
R30

[l Pi dpojne
L npaint
[ /R Waoi nt
(7 (P"npoi nt
A Pi npoi nt

year
month in year 1..12
day in nonth 1..31

24 hour per day 0..23
m nute 0..59
seconds 0..59

source i s externa
source is interna

power
power

battery
battery
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Property Status
enum CSV_PROPERTY

{

CSV_PROPERTY_PURCHASE _MODE_NORVAL
CSV_PROPERTY_PURCHASE_MODE_PREPAY
CSV_PROPERTY_RTK_RANGE_5000
CSV_PROPERTY_RTK_RANGE_UNLI M TED
CSV_PROPERTY_RTK_NETWORK
CSV_PROPERTY_RTK_REFERENCE_STN
CSV_PROPERTY_RTK_LEI CA LI TE
CSV_PROPERTY_RTK_NETWORK_L OCKDOWN
CSV_PROPERTY_PCS| TI ON_RATE 5HZ
CSV_PROPERTY_PCS| TI ON_RATE_20HZ
CSV_PROPERTY_GPS_L2
CSV_PROPERTY_GPS_L5
CSV_PROPERTY_GLONASS
CSV_PROPERTY_GALI LEO
CSV_PROPERTY_RAWDATA LOGG NG
CSV_PROPERTY_RI NEX_LOGG NG
CSV_PROPERTY_NVEA_OUT
CSV_PROPERTY_DGPS_RTCM
CSV_PROPERTY_OW
CSV_PROPERTY_NETWORK_PROVI DER_ACCESS RESET
CSV_PROPERTY_NO AREA LI M TATI ON
CSV_PROPERTY_SMARTWORX_FULL
CSV_PROPERTY_SMARTWORX_LI TE
CSV_PROPERTY_DEMD LI CENSE
CSV_PROPERTY_| NTERNAL_W T2450
CSV_PROPERTY_GEOCOM ROBOTI CS
CSV_PROPERTY_GEOCOM | MAGI NG
CSV_PROPERTY_GEOCOM GPS
CSV_PROPERTY_GEOCOM LI M TED_AUT
CSV_PROPERTY_| MAG NG W TH_OVC
CSV_PROPERTY_SERI AL_NUMBER
CSV_PROPERTY_PRODUCTI ON_FLAG
CSV_PROPERTY_SYSTEMTI ME_VALI D

Co~NoOUO~WNEFO

NNMNNNNNRRRRERRRRRERR
JhrONPOOONOOORWONEO

W WIS NN
POoOo0>y

32,1,
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13.4 FUNCTIONS

13.4.1 CSV_GetlnstrumentNo — getting the factory defined instrument number

C-Declaration

CSV_Get I nstrunent No(l ong &Seri al No)
VB-Declaration

VB_CSV_GCet | nstrument No( Seri al No As Long)
ASCII-Request

%R1Q, 5003:
ASCII-Response

9R1P, 0, 0: RC, SerialNo[long]
Remarks

Gets the factory defined serial number of the instrument.

Parameters

‘ Seri al No ‘ Out ‘ The serial number.

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

Example

GRC_TYPE rc;
| ong Seri al No;

rc = CSV_Get |l nstrunment No(Seri al No) ;
if (rc == GRC_OX)

/1 use Serial No
el se

/1 instrument number not yet set
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13.4.2 CSV_GetlnstrumentName — getting the L eica specific instrument name

C-Declaration

CSV_Get | nst runent Nanme( char *Nane)
VB-Declaration

VB_CSV_GCet | nst runment Nane( Name As String)
ASCII-Request

UR1Q, 5004:
ASCII-Response

9YR1P, 0, 0: RC,Name[string]

Remarks

Gets the instrument name, for example: TS30 0,5”
Parameters

‘ Name ‘ Oout ‘ The instrument name = ‘
Return-Code Names and Return-Code Values

| GRC. K E | Execution successful. N\ |
Example

GRC_TYPE rc;

rc = CSV_GCet | nstrumnment Nane(szNane) ;
if (rc == GRC_X)

/! use instrunment nanme

}

el se

{

/1 instrunment nane not set yet
/1 (inconplete calibration data)

}
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13.4.3 CSV_SetStartUpM essageM ode — Enable startup message

C-Declaration
CSV_Set St art UpMessageMode( ON_OFF_TYPE bOn)
VB-Declaration
VB_CSV_Set St art UpMessageMode(bOn As Long)
ASCII-Request
9R1Q 5155: bOn
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command allows you to enable the “startup message”. This is primarily useful for scripted connections e
the device over serial. When the system is up and running, a predefined string is sent to signalize tha{ eserything
isready.
Parameters
| bn [In | ON_OFF_TYPE N/ |
Return-Code Names and Return-Code Values
‘ GRC_XX ‘ 0 ‘ Execution successful. 76 ‘

Example
9%R1Q 5155: 1
9%R1P, 0, 0: 0
# -> reboot or startup
91, 0, 255, , 0990, 0, O, : %:1P, 0, 0: O
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13.4.4 CSV_GetStartUpM essageM ode — Get status of startup message mode

C-Declaration

CSV_Get St art UpMessageMode( ON_OFF_TYPE &r bOn)
VB-Declaration

VB_CSV_GCet St art UpMessageMode(rbOn As Long)
ASCII-Request

UR1Q 5156:
ASCII-Response

%R1P, 0, 0: RC,rbON

Remarks
This command checksiif the startup message mode is enabled or not.
Parameters
[rbon [ Out | ON_OFF_TYPE __ —\
Return-Code Names and Return-Code Values
‘ GRC_XX ‘ 0 ‘ Execution successful.
Example
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13.4.5 CSV_GetDeviceConfig — getting the instrument configuration

C-Declaration

CSV_Get Devi ceConf i g( TPS_DEVI CE &Devi ce);
VB-Declaration

VB_CSV_GCet Devi ceConfi g(Devi ce As TPS_DEVI CE)

ASCI|-Request
%R1Q 5035:
ASCI|-Response
9R1P, 0, 0: RC, DevicePrecisionClasg[long],
DeviceConfigurationType[long]
Remarks

This function returns information about the class and the configuration type of the instrument.
Parameters

Devi ce Out System information (see data type description¥oriurther
information).
Return-Code Names and Return-Code Values
GRC_XX ‘ 0 ‘ Execution successful. /W™
Example
GRC_TYPE rc;

TPS_DEVI CE Devi ce;

rc = CSV_GCet Devi ceConfi g(Device);
if (rc == GRC_X)

/1 Use systeminformation

}

el se
/1 Intrunment precision class undefirned
/1 (inconplete calibration data)

}
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13.4.6 CSV_GetReflectorlessClass — getting the RL type

C-Declaration
CSV_Get Refl ectorl essd ass(TPS_REFLESS CLASS &r eRef LessC ass);
VB-Declaration
VB_CSV_GCet Ref | ect orl essCl ass(reRefLessC ass As TPS_REFLESS CLASS)
ASCII-Request
%R1Q, 5100:
ASCII-Response
UR1P, 0, 0: RC,reRefLessClasg[long]
Remarks
This function returns information about the reflectorless and long range distance measurement (RL) of the
instrument.

Parameters

‘ reRef Lessd ass ‘ Out ‘ RL type.

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

Example

GRC_TYPE rc;
TPS_REFLESS CLASS Devi ce;

rc = CSV_GCetRefl ectorl essCl ass(reRef LessC ass);
if (rc == GRC_OX)

/1 Use RL type
}

el se

/1 Unknown RL type
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13.4.7 CSV_GetDateTime— getting the date and time.

C-Declaration
CSV_Get Dat eTi me( DATI ME &Dat eAndTi ne)
VB-Declaration
VB_CSV_Get Dat eTi me (Dat eAndTi me As DATI ME)
ASCII-Request
YR1Q 5008:
ASCII-Response
9R1P, 0, 0: RC,Year[short] ,Month,Day,Hour,Minute,Second[ all byte]
Remarks
Gets the current date and time of the instrument. The ASCII response is formatted corresponding to the data'eype
DATI ME. A possible response can look likethis: 9&R1P, 0, 0: 0, 1996, 07’ , * 19’ ,' 10", 13", (2f/_ (see
chapter ASCI| data type declaration for further information)

Parameters

‘ Dat eAndTi ne ‘ Out ‘ Encoded date and time. \/ ‘
Return-Code Names and Return-Code Values

‘ GRC_XX ‘ 0 ‘ Execution successful. ~ __ > ‘
See Also

CSV_Set Dat eTi ne
CSV_Cet Dat eTi neCent i Sec

Example

GRC_TYPE rc;
DATI ME Dat eAndTi ne;

rc = CSV_GCet Dat eTi ne( Dat eAndTi ne) ;
if (rc == GRC_OX)

{
/!l use Date and tinme
}
el se
{
/1 time and/or date is notesat (yet)
/1 use CSV_SetDateTinme td get date and tinme
/1 (March 25 1997, 10:Z0)
Dat eAndTi ne. Dat e. Yeaxs =/1997;
Dat eAndTi ne. Dat e. Motit h') = 3;
Dat eAndTi ne. Dat&. Day = 25;
Dat eAndTi ne. Ti 2. Holir = 10;
Dat eAndTi ne. Ti ne™¥% nute = 20;
Dat eAndTi mef I'\re. Second = 0;
rc = CQV . S2uaDal eTi me( Dat eAndTi ne) ;
}
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13.4.8 CSV_SetDateTime - setting the date and time

C-Declaration

CSV_Set Dat eTi ne( DATI ME Dat eAndTi ne)
VB-Declaration

VB_CSV_Set Dat eTi me(ByVal DateAndTi ne As DATI ME)
ASCII-Request

9R1Q 5007: Year[short] ,Month,Day,Hour,Minute,Second[ all byte]
ASCII-Response

9R1P, 0, 0: RC
Remarks

Sets the current date and time of the instrument.

Parameters

‘ Dat eAndTi ne ‘ In ‘ Encoded date and time.

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also
CSV_Cet Dat eTi ne
Example

See CSV_Cet Dat eTi ne.
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1349 CSV_GetSWVersion — getting the softwar e version

C-Declaration

CSV_Get SW/er si on2(short &nRel ease, short &nVersion,
short &nSubVer si on)

VB-Declar ation

VB_CSV_GCet SWer si on2( nRel ease As | nteger,
nVersion As |nteger,
nSubVer si on As | nteger)

ASCII-Request
UR1Q, 5034:
ASCII-Response
UR1P, 0, 0: RC,nRelease,nVersion,nSubVersion[all short]

Remarks
Returns the system software version.
Parameters
nRel ease Out Release
nVer si on Out Vearsion
nSubVer si on Out Sub Version
Return-Code Names and Return-Code Values
‘ GRC_XX ‘ 0 ‘ Execution successful.
Example
GRC_TYPE rc;
short nRel , nVers, nSubVers;
char szBuffer[ 17]

rc = CSV_Get SWer sion(nRel, nVers, nSubVers)

sprintf(szBuffer, "Version %92d.%02d. %02¢",
nRel , nVers, nSubVers);

Returns. nRel = 2, nVers = 20, nSubVel$ 0
szBuffer = “Version 02.20.0Q”
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13.4.10 CSV_CheckPower — checking the available power

C-Declaration

CSV_CheckPower ( unsigned short &unCapacity,
CSV_POVNER_PATH  &eActi vePower,
CSV_POVER_PATH  &ePower Suggest)

VB-Declar ation

VB_CSV_CheckPower ( unCapacity As integer,
eActivePower As |ong,
ePower Suggest As | ong)

ASCII-Request
YR1Q 5039:
ASCII-Response
9R1P, 0, 0: RC, unCapacity [long], eActivePower[long], ePower Suggest[long]
Remarks
This command returns the capacity of the current power source and its source (internal or exteriial).

Parameters

unCapacity Out Actual capacity [%]

eAct i vePower Out Actual power source ™

ePower Suggest Out Not supported. N\
Return-Code Names and Return-Code Values \

GRC_X 0 Execution successfu

GRC_LOW PONER 16 Power is low..Tinle fenaining is about 30’

GRC_BATT_EMPTY 18 Battery is nearly'aipty. Time remaining is about 1°.
Example

GRC_TYPE rc;
CSV_POVWER_PATH eActi vePower ;
CSV_POVNER_PATH eDummy;

unsi gned short unCapacity;

rc = CSV_CheckPower (unCapacity, g%ativePower,
eDummy)

LeicaViva- Novalmaging — Version 5.51

153



GeoCOM Reference Manua

Contents

13.4.11 CSV_SwitchLaserlot — Switch Laserlot on or off

C-Declaration

CSV_Swi t chLaser| ot (ON_OFF_TYPE eOnCOf f)
VB-Declaration

VB_CSV_Swi t chLaser| ot (eOnOFf As Long)
ASCII-Request

IR1Q 5043: eOnOff
ASCII-Response

9YR1P, 0, 0: RC
Remarks O
This command turns the Laserlot on or off.
Parameters - @
[ eOnoft I | ON_OFF_TYPE R?) |
Return-Code Names and Return-Code Values \}
‘ GRC_X ‘ 0 ‘ Execution successful. ‘
Example

S
O

o
S
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13.4.12CSV_GetL aserlotStatus — Get status of L aserlot

C-Declaration

CSV_Get Laser| ot St at us(ON_OFF_TYPE &eOnCF f)
VB-Declaration

VB_CSV_Cet Laser| ot Status(eOnOf f As Long)
ASCII-Request

9R1Q 5042:
ASCII-Response

9R1P, 0, 0: RC,eOnOff
Remarks

Get the statusif the Laserlot is turned on or off.

Parameters

‘ eonOff \ Out \ ON_OFF TYPE

Retur n-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

Example

S
O

o
S

$
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13.4.13 CSV_SetL aserlotlntens— Set theintens of the L aserlot

C-Declaration

CSV_Set Laser| ot ntens(short nl ntens)
VB-Declaration

VB_CSV_Set Laserl otl ntens(nlntens As |nteger)
ASCII-Request

9R1Q 5040: nintens
ASCI|-Response

YRLP, 0, 0: RC,
Remarks

This command sets the intensity of the Laserlot. O
Parameters n z,

[ nintens [ Int | Intensity from 0 to 100. N |
Retur n-Code Names and Retur n-Code Values M

‘ GRC_XX ‘ 0 ‘ Execution successful. o ‘
Example

S
O

o
S

$
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13.4.14 CSV_GetL aserlotl ntens— Get the intens of the L aserlot

C-Declaration

CSV_Cet Laser | ot I ntens(short &nl ntens)
VB-Declaration

VB_CSV_Cet Laserl otl ntens(nlntens As |nteger)
ASCII-Request

9R1Q 5041:
ASCII-Response

9R1P, 0, 0: RC, nintens
Remarks

Get the intensity of the Laserlot.

Parameters

‘ nintens ‘ Out ‘ Intensity from O to 100.

Retur n-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

Example

S
O

o
S

$
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13.4.15 CSV_CheckProperty — check wich licences areinstalled

C-Declaration

CSV_CheckProperty(CSV_PROPERTY eProperty, BOCLE &bAvai l abl e)
VB-Declaration

VB_CSV_CheckProperty( eProperty As Long, bAvail able As Long)
ASCII-Request

UR1Q, 5139:
ASCII-Response

YR1P, 0, 0: RC,bAvailable
Remarks

With this command it is possible to check which license keys are installed.

Parameters

eProperty In Licence key.
bAvai | abl e Out 1: installed
0: not installed
Return-Code Names and Return-Code Values
‘ GRC_XX ‘ 0 ‘ Execution successful. ~ (O
Example

/1 Check if GeoComlmaging is installed
9R1Q 5139: 26
9%R1P, 0,0: 0, 1
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13.4.16 CSV_GetIntTemp — getting the temperature

C-Declaration

CSV_Get | nt Temp(doubl e &Tenp)
VB-Declaration

VB_CSV_GCet | nt Tenp( Tenp As doubl e)
ASCII-Request

UR1Q 5011:
ASCII-Response

9R1P, 0, 0: RC, Temp[long]

Remarks
Get the internal temperature of the instrument, measured on the Mainboard side. Values are reported in degrees
Celsius.
Parameters
‘ Tenp ‘ Out ‘ Instrument temperature[ CJ. 7— ‘
Return-Code Names and Return-Code Values
| GRC_X E | Execution successful. O\ |
Example

GRC_TYPE rc;
doubl e Tenp;

rc = CSV_GCetlnt Tenp(Tenp);
/1 use tenperature information
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13.4.17 CSV_GetVoltage — getting the actual voltage

C-Declaration

CSV_Get Vol t age(unsi gned short &milliVolt)
VB-Declaration

VB_CSV_Cet Vol tage(nilliVolt As integer)
ASCII-Request

9R1Q 5165:
ASCII-Response

YR1P, 0, 0: RC,milliVolt
Remarks

Get the actual voltage of the instrument in millivolt.

Parameters

‘ m [ 1i Vol t ‘ Out ‘ Instrument voltage [mV]
Return-Code Names and Return-Code Values

‘ GRC_XX ‘ 0 ‘ Execution successful.
Example

S
O

o
S
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13.4.18 CSV_SetCharging — Set charger to On / Off

C-Declaration

CSV_Set Char gi ng( ON_OFF_TYPE bOn)
VB-Declaration

VB_CSV_Set Char gi ng(bOn As Long)
ASCII-Request

%R1Q 5161: bOn
ASCII-Response

9YR1P, 0, 0: RC
Remarks

This command turns the charger On or Off. O
Parameters N z)

\ bOn \ In \ ON_OFF TYPE N \
Retur n-Code Names and Retur n-Code Values M

‘ GRC_XX ‘ 0 ‘ Execution successful. N~ o ‘

Example N
Q
$
S
xO

o
S
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13.4.19CSV_GetCharging — Get status of charger

C-Declaration

CSV_Get Char gi ng( ON_OFF_TYPE &r bOn)
VB-Declaration

VB_CSV_GCet Char gi ng(rbOn As Long)
ASCII-Request

UR1Q 5162:
ASCII-Response

9YR1P, 0, 0: RC,rbOn

Remarks

This command gets the status of the charger. O
Parameters - Q,

[rbon ot |ON_OFF_TYPE % |
Retur n-Code Names and Retur n-Code Values \)"

‘ GRC_XK ‘ 0 ‘ Execution successful. N ‘

Example N
Q
$
S
xO

o
S
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13.4.20 CSV_SetPreferredPower Sour ce — Set the preferred power source

C-Declaration

CSV_Set Pr ef err edPower Sour ce( CSV_BATTERY eBattery)
VB-Declaration

VB_CSV_Set Pr ef er r edPower Sour ce(eBattery As Long)
ASCII-Request

9R1Q 5163: eBattery
ASCI|-Response

YRI1P, 0, 0: RC
Remarks
This command sets the preferred power source.
Parameters
eBattery In 0: External
2: Internal
Return-Code Names and Return-Code Values
‘ GRC_XX ‘ 0 ‘ Execution successful.

Example
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13.4.21 CSV_GetPreferredPower Sour ce — Get the preferred power source

C-Declaration

CSV_Get Pref err edPower Sour ce( CSV_BATTERY &reBattery)
VB-Declaration

VB_CSV_Cet Pr ef err edPower Sour ce(reBattery As Long)
ASCII-Request

9%R1Q 5163:
ASCII-Response

9R1P, 0, 0: RC,reBattery

Remarks
This command gets the preferred power source.
Parameters
reBattery Out 0: External
2: Internal
Return-Code Names and Return-Code Values
GRC_XK ‘ 0 ‘ Execution successful.

Example
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13.4.22 CSV_GetDateTimeCentiSec — getting the date and time.

C-Declaration

CSV_Get Dat eTi neCenti Sec (short &nYear, short &nMonth, short &nDay,
short &nHour, short & M nute, short &nSecond,
short &nCenti Sec);

VB-Declar ation

VB_CSV_Cet Dat eTi meCenti Sec(nYear As Integer, nhonth As Integer,
nDay As |nteger, nHour As Integer,
nM nute As |nteger, nSecond As I|nteger,
nCenti Sec As Integer )

ASCII-Request
UR1Q 5117:
ASCII-Response
9R1P, 0, 0: RC,Year,Month,Day,Hour,Minute,Second,Centi Second[ all short]

Remarks
Gets the current date and time of the instrument.

Parameters
nYear Out year
nhbnt h Out month /
nDay Out day .
nHour Out hour /9
nM nute Out minute \
nSecond Out second -\
nCenti Sec Out senti second

Return-Code Names and Return-Code Values o
GRC_XK ‘ 0 ‘ Exelutidn successful.

See Also \ Oy

CSV_Set Dat eTi ne
CSV_Cet Dat eTi ne

Example
See CSV_Cet Dat eTi ne.
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14ELECTRONIC DISTANCE MEASUREMENT — EDM

141 INTRODUCTION

The subsystem electronic distance measurement (EDM) is the connection to the integrated distance measurement
devicesin thetota station.

With the functionality of EDM one can switch on or off the Laserpointer and the Electronic Guide Light respectively.
Additionally, it is possible to change the brightness using EDM Set EGLI nt ensi ty.

142 USAGE

In order to use the functions concerning the Laserpointer and the Electronic Guide Light, make sure these devicesare
available. If not, these functions return error messages.

143 CONSTANTSAND TYPES

On/off switch

enum ON_COFF_TYPE // on/off switch type

{
OFF

ON
s

Intensity of Electronic Guidelight
t ypedef enum EDM EGLI NTENSI TY_TYPE

0,
1

{

EDM EGLI NTEN_OFF
EDM _EGLI NTEN_LOW
EDM_EGLI NTEN_M D
EDM EGLI NTEN_HI GH

b

wNERo

EDM measurement type
enum EDM MEASURENVENT_TYPE

{

EDM S| GNAL_MEASUREMENT
EDM_FREQ MEASURENVENT
EDM DI ST_MEASUREMENT
EDM_ANY_MEASURENMENT

/J_al)‘lé
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144 FUNCTIONS

14.4.1 EDM_Laserpointer - turning on/off the laser pointer

C-Declaration
EDM Laser poi nt er (ON_COFF_TYPE eOnOF f)
VB-Declaration
VB_EDM Laser poi nt er (ByVal elLaser As Long)
ASCII-Request
9R1Q 1004: eLaser[long]
ASCII-Response
9R1P, 0, 0: RC
Remarks
Laserpointer is only available on models which support distance measurement without reflector,

Parameters

endf f I'n ON - switch Laserpointer on
OFF - switch Laserpointer off

Return-Code Names and Return-Code Values

GRC_X 0 Execution successful.

GRC_EDM DEV_NOT_I NSTALLED 778 Laserpointer is not implehented
See Also
Example

GRC_TYPE rc;

/1 switch on | aserpointer
rc = EDM Laserpointer(ON);

if (rc !'= GRC_X)
{ /1 error-handling
switch (rc)

{
case CGRC_EDM DEV_NOT_| NSEACLED:
printf("Laserpoiqtes, 1.5/ not inplenmented.
Laser pgointer Jis only available in
t heod®l i ts*whi ch supports distance
neasusene/it without reflector.");
br eak;

} /] erdgef i tch (rc)
} [/ efid“yf ®rror handling
el se i f (mc&= GRC_CK)
{

/1 {fisg I'aser poi nt er

}
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14.4.2 EDM_GetEgllntensity — getting the value of the intensity of the electronic guide light

C-Declaration

EDM Cet Egl | nt ensi t y( EDM_ECGLI NTENSI TY_TYPE
&el ntensity)

VB-Declaration

VB_EDM GetEgl I ntensity (elntensity As Long)
ASCI|-Request

%R1Q 1058:
ASCI|-Response

9R1Q 0, 0: RC, elntensity[long]

Remarks
Displays the intensity of the Electronic Guide Light.
Parameters
intensity Qut EDM EGLI NTEN_OFF \*~

EDM_EGLI NTEN_LOW
EDM _EGLI NTEN_M D
EDM _EGLI NTEN_HI GH

Retur n-Code Names and Return-Code Values

CGRC_XK 0 Execution successful.

GRC_EDM _DEV_NOT_I NSTALLED 778 Electronic Guide Lightio¥iriplemented
See Also \\

EDM_ SetEgl Intensity ()
Example

See EDM Set Egl I ntensi ty.
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1443 EDM_SetEgllntensity — changing theintensity of the electronic guide light

C-Declaration

EDM Set Egl I nt ensity (EDM _EGLI NTENSI TY_TYPE
el ntensity)

VB-Declar ation

VB_EDM Set Egl I ntensity (ByVal elntensity As
Long)

ASCII-Request
9R1Q, 1059: elntensity [long]
ASCII-Response
9R1P, 0, 0: RC
Remarks
Changes the intensity of the Electronic Guide Light.

Parameters

i ntensity In EDM _EGLI NTEN_CFF
EDM EGLI NTEN_LOW
EDM EGLI NTEN_M D
EDM ECLI NTEN_HI CH

Return-Code Names and Return-Code Values

GRC_OK 0 Execution successful.

GRC_SYSBUSY 13 EDM already busy 'y

GRC_EDM _DEV_NOT_| NSTALLED 778 Electronic Guide Jeghnoot implemented

GRC_EDM | NVALI D_COVMAND 770 When an invalitliitensity is entered
See Also

EDM Get Egl Intensity ()
Example

RC- TYPE rc;

EDM EGLI NTENSI TY_TYPE el ntensity, eNfw\nunsity;

/1 Get actual EG intensity
rc = EDM GetEgl I ntensity(el ntenSity);

if (rc == GRC_OX)

{
/1 switch EG intensatly @€ | evel up
switch (elntensit)

{
case EDM EGLI NTEMSVTY OFF:

el ntensitydaw = EDM EGLI NTENSI TY_LOW br eak;

case ECM ECLI'NTENSI TY_LOW
el nt &nsitiyNew = EDM EGLI NTENSI TY_M D; br eak;

caae 5DV EGLI NTENSI TY_M D
ehiptensityNew = EDM EGLI NTENSI TY_HI GH; br eak;

case EDM EGLI NTENSI TY_HI GH:
break; // Allready highest intensity

defaul t:
el ntensityNew = EDM EGLI NTENSI TY_LOW

/1 Set new EGL intensity
rc = SetEglIntensity(elntensityNew);

// Handl e errors
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14.4.4 EDM _IsContMeasActive— Check if continuous measurement isactive

C-Declaration
EDM | sCont MeasActi ve ( EDM MEASUREMENT_TYPE eMeasType, BOOLE &rbActive)

VB-Declaration
VB_EDM | sCont MeasActive (eMeasType As Long, rbActive As Long)

ASCII-Request
9R1Q 1070: eMeasType
ASCII-Response
UR1P, 0, 0: RC, rbAct i ve
Remarks
This command checks if the continuous measurement is active.
Parameters
eMeasType I'n EDM_MEASUREMENT_TYPE
rbActive Cut BOOLE

Retur n-Code Names and Return-Code Values
GRC_X ‘ 0 ‘ Execution successful.

See Also

Example
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14.4.5 EDM_SetBoomerangFilter — Enable bommerang filter

C-Declaration

EDM Set BoonerangFilter (ON_OFF_TYPE eOnOrf)
VB-Declaration

VB_EDM Set BoornrerangFilter (eOnOf As Long)
ASCII-Request

9YR1Q 1061: eONnOff
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command enables or disables the boomerang filter.

Parameters

enor [Tn [ ON_GFF_TYPE

Retur n-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also

Example
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15FILE TRANSFER - FTR

151 USAGE

The subsystem “File Transfer’ contains functions such as list image files, download image files from instrument and
delete image files. Telescopic Camera lmages stored on Internal Memory or CF-Card may be transferred onto a PC

using these functions.

Note: It is recommended to use binary communication mode with checksum (default) to secure transmission of files. |

See also COM _Set ConFor mat . \ J
Path Devicetype \
/ Lei ca Geosystens FTR_DEVI CE_| NTERNAL
/ SD Card FTR_DEVI CE_SDCARD ™
Path File type(s) Extersion wildcard(s)
Dat a/ Geoconl | nages/ ATR FTR_FI LE_I MAGES N b
Dat a/ Geocoml | nages/ W de- angl e/ FTR_FI LE_I MAGES_OVC_JPG T %.]pg"
Dat a/ Geocont | mages/ W de- angl e/ FTR FI LE_I I\/AGES_O\/C_E"\/P_’ “* bmp"
152 CONSTANTSAND TYPES
Blocksize
const unsigned short FTR_MAX BLOCKSI ZE = 450;
const unsigned FTR_MAX BLOCKSI ZE LARCE j#£ 2809;
Devicetype
typedef enum
{
FTR_DEVI CE_| NTERNAL g,
FTR_DEVI CE_PCPARD a1,
FTR_DEVI CE_SDCARD = 4,
FTR_DEVI CE_USE/ MENOWY = 5,
FTR_DEVI CE_VOUATI LERAM = 6
} FTR_DEVI CETYRE;
Filetype
t ypedef( enum
{
*~TR_FI LE_PO NTRELATEDDB = 103,
FTR_FI LE_| MAGES = 170,
FTR_FI LE_| MAGES_OVC _JPG = 171,
FTR_FI LE_| MAGES_OVC_BMP = 172,
FTR_FI LE_| MAGES_OAC JPG = 173,
FTR_FI LE_| MAGES_OAC_BMP = 174,
FTR_FI LE_SCANS = 175,
FTR_FI LE_UNKNOWN = 200,
FTR_FI LE_LAST = 201
} FTR_FI LETYPE;
Blocktype
struct FTR_BLOCK
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I

BYTE FTR_BLOCK_val [ FTR_MAX_BLOCKSI ZE] ;
unsi gned short FTR _BLOCK | en;

struct FTR BLOCK LARGE

{

I

BYTE FTR_BLOCK_LARCE_val [ FTR_MAX_BLOCKSI ZE_LARCE] ;
unsi gned short FTR_BLOCK_LARGE | en;

M odification time
struct FTR_MODTI ME

{

I

BYTE ucHour ;

BYTE ucM nut e;

BYTE ucSecond;

BYTE ucCenti second;

M odification date
struct FTR_MODDATE

{
BYTE ucDay;
BYTE ucMbnt h;
BYTE ucYear;

}

Directory info

struct FTR_DI RI NFO

{
char szFil eNane[ 81];
unsigned long ul Fil e
FTR_MODTI ME ModTi i%3;
FTR_MODDATE M{dDat\e;

}

/1 hour
// mnute
/1l second

/1 centisecond (0.01 sec)

/] UTC dat e,
/] UTC dat e,
/] UTC dat e,

day
nont h
year
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153 FUNCTIONS

153.1 FTR_SetupList — Setup list

C-Declaration

FTR_Set upLi st (FTR_DEVI CETYPE eDevi ceType, FTR_FILETYPE eFil eType,
char *szSear chPat h)

VB-Declar ation

VB_FTR_Set uplLi st (Devi ceType As Long, Fil eType As Long,
ByVal SearchPath As String)

Request
UR1Q, 23306: eDevi ceType, eFi | eType, szSear chPat h
ASCI|-Response

9R1P, 0, 0: RC
Remarks
This command sets up the device, file type and search path. It has to be called before commarid FI'R_List can be
used.
Parameters
eDevi ceType in Device type. J
eFi | eType in File type. N
szSear chPat h in Search path. Optional. 113, be specified if file typeis
FTR_FI LE_UNKNOWY, “&=2#1 be used with *.* to
list also jobfiglegrs for file type
FTR_FI LE_POWNRRELATEDDB.
Return-Codes >
GRC_XK 0 Executi<in stesessful.
GRC_I VPARAM 2 Dev(cehot available or can not get path.
GRC_NOTCK 26 Sewip dready done or FTR_AbortList() not called.
GRC_FTR_FI LEACCESS 13056, |F€ access error.
See Also
FTR Li st
FTR_Abort Li st
Example
See FTR_Li st
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153.2 FTR_List-Listfile

C-Declaration
FTR_Li st (BOOLE bNext, BOOLE &rblast, FTR_DIRI NFO & Dirlnfo)
VB-Declaration
VB_FTR_Li st (Next As Long, Last As Long, Dirinfo As FTR DI Rl NFO
Request
YR1Q, 23307: bNext
ASCII-Response

9R1P, 0, 0: RC,rbLast, szFi | eNane, ul Fi |l eSi ze, ucHour, ucM nut e, ucSecond, ucCent i second
ucDay, uchont h, ucYear

Remarks
This command gets one single file entry. The command FTR_SetupL.ist has to be called first.
Parameters

bNext in Trueif first entry otherwise next entry.

rbLast out Trueif last entry. =

rbirinfo out Info abouit file name, size and mogification time and date.

Theentry isnot valid if the file nagie s empty ().

Return-Codes [V

GRC_XK 0 Execution successful.

GRC_FTR_M SSI NGSETUP 13060 | Missing setup.

GRC_FTR_I NVALI DI NPUT 13059 | First block ismisfingwr |ast time was already last block.
See Also \

FTR_Set upLi st
FTR_Abort Li st
Example
GRC_TYPE rc,;
FTR_DEVI CETYPE eDevi ceType;
FTR_FI LETYPE eFi | eType;

char szSear chPat h[ 1287
BOCOLE bNext ;

BOOLE bLast ;

FTR_DI RI NFO Di rlnfo;

char szEntry[ A267;

eDevi ceType = FTR_DZEVI €= FCPARD;

eFi | eType = FTR_FI LE | MAGES;

strcpy(szSear chPat h, ™) ;

rc = FTR_Set upl{ s eDevi ceType, eFil eType, szSearchPath);
if(rc == GRC_AK

{
bNext, & FALSE;
do
.
rc = FTR_Li st(bNext, bLast, Dirlnfo);
if(rc !'= GRC_X)
/] error
br eak;
}
if(strlen(Dirlnfo.szFileNanme) < 1)
{
/1 entry is not valid or list is enpty
br eak;
}
sprintf(szEntry, "% %d 92/ %2d/ %94d 9%®2d: %9©2d",
Dirlnfo.szFileNanme, Dirlnfo.ul Fil eSize,
Di rI nf 0. ModDat e. ucMont h, Dirl nfo. ModDat e. ucDay,
D r | nf o. ModDat e. ucYear + 2000,
Di rI nf o. ModTi me. ucHour, Dirlnfo. ModTi nme. ucM nute);
bNext = TRUE;
}
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whi | e(bLast != TRUE);

FTR_AbortList();
}
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153.3 FTR_AbortList — Abort list

C-Declaration

FTR_Abort Li st (voi d)
VB-Declaration

VB_FTR_Abort Li st ()
Request

UR1Q 23308:

ASCII-Response

9R1P, 0, 0: RC
Remarks

This command aborts or ends file list command.

Parameters

‘ None ’

Return-Codes

[ o

’ Execution successful. \

See Also

FTR_Set uplLi st
FTR_Li st

Example
See FTR_ Set up

<

’Q
\
\'06

>
N
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15.3.4 FTR_SetupDownload — Setup download

C-Declaration

FTR_Set upDownl oad( FTR_DEVI CETYPE eDevi ceType, FTR_FILETYPE eFil eType,
char *szFil eNameSrc, unsigned short unBl ockSi ze,
unsi gned short & unNunt Bl ocks)

VB-Declar ation

VB_FTR_Set upDownl oad( Devi ceType As Long, FileType As Long,
ByVal FileNameSrc As String, BlockSize As Integer,
NumOf Bl ocks As | nteger)

Request

UR1Q 23303: eDevi ceType, eFi | eType, szFi | eNaneSr c, unBl ockSi ze
ASCII-Response

YR1P, 0, 0: RC,unNuntX Bl ocks
Remarks

This command sets up the download of afile from the instrument. It has to be called before eomripand
FTR_Download can be used.

Parameters
eDevi ceType in Device type. 7o
eFi | eType in File type. VS
szFi | eNaneSrc in File name with extensigrmif \file typeis
FTR_FI LE_UNKNOMA: dadiftional file path is
required.
unBl ockSi ze in Block size. Max valueis FTR_MAX_BLOCKSI ZE.
runNunmcf Bl ocks out Number of Ilocksrequired to upload thefile.
Return-Codes N
GRC_XK 0 Exefutiyn'successful.
GRC _| VPARAM 2 Déxice not available or can not get path.
GRC_NOTCKK 26 |(Setlp already done or FTR_AbortDownload() not called.
GRC_FTR_I'NVALI DI NPUT 13055+ Block size too big.
GRC_FTR_FI LEACCESS 13058 | File access error.
See Also ~/

FTR_Downl oad
FTR_Abor t Downl oad

Example
See FTR_Downl oad
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15.3.5 FTR_Download — Download file

C-Declaration
FTR_Downl oad(unsi gned short unBl ockNunber, FTR BLOCK &r Bl ock)
VB-Declaration
VB_FTR_Downl oad( Bl ockNurmber As |nteger, Block As FTR_BLOCK)
Request
UR1Q 23304: unBl ockNunber
ASCII-Response
9R1P, 0, 0: RC, FTR_BLOCK val
Remarks
This command gets one single block of data. The command FTR_SetupDownload has to be called first,

Visual Basic does not know data type unsigned integer.

Note: The maximum block number in C/VB is 65535/32767 therefore the file size islimited to 28MR114MB.

Parameters
unBl ockNunber in Blocknumber. The block number startswith 1. If block
number is 0 then the download piroZeseis aborted
r Bl ock out Block of data. "
Return-Codes \N
GRC_X 0 Execution successful J
CRC_FTR_M SSI NGSETUP 13060 Missing setup.
GRC_FTR_I NVALI DI NPUT 13059 | First block is miSsing.
GRC_FTR_FI LEACCESS 13056 | File accessevor.
See Also \

FTR_Set upDownl oad
FTR_Abor t Downl oad

Example

GRC_TYPE rc,;

FTR_DEVI CETYPE eDevi ceType;

FTR_FI LETYPE eFil eType;
FTR_BLOCK Bl ock;

char szFi | eNane&7C))128] ;
unsi gned short unBl oCRNUNRET;

unsi gned short unBYOCHSNZE;

unsi gned short unlun®X 3l ocks;

FI LE * pFi e

unsi gned short geqaWitten;

eDevi ceTypeN:= FTK_DEVI CE_PCPARD;

eFi | eType 3 FERFI LE | MAGES;

strcpy(sgFileNaneSrc, "image000.jpg");

unBl ogieSI"me/’ = FTR_MAX_BLOCKSI ZE;

rc 5 GZrRpSet upbDownl oad( eDevi ceType, eFil eType, szFil eNameSrc,
unBl ockSi ze, unNuntX Bl ocks);

iW(rc == GRC_K)
/1 open the file

pFile = fopen(szFil eNaneSrc, "wh");
if(pFile == NULL)

{
/'l error
return;
}
for(unBl ockNunber = 1; unBl ockNunber <= unNunmOf Bl ocks; unBl ockNunber ++)
{

rc = FTR_Downl oad(unBl ockNunmber, Bl ock);
if(rc !'= GRC_K)
{
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/'l error
br eak;

}

/1 wite block to file

unWitten = fwite(Bl ock. FTR_ BLOCK val,
Bl ock. FTR_BLOCK | en,

if(unWitten != Bl ock. FTR_BLOCK | en)

/] error
br eak;

}

FTR_Abor t Downl oad() ;
fclose(pFile);

1,
pFile);
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15.3.6 FTR_AbortDownload — Abort download

C-Declaration
FTR_Abor t Downl oad( voi d)
VB-Declaration
VB_FTR_Abor t Downl oad()
Request
UR1Q, 23305:
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command aborts or ends file download command.

Parameters ~ @

[ None | | \2
N

Return-Codes
‘ GRC_ XX ‘ 0 ‘ Execution successful. \ ‘
See Also N

FTR_Set upDownl oad
FTR_Downl oad
Example
See FTR_Downl oad \

S
O

o
S
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153.7 FTR_Delete- Deletefile

C-Declaration

FTR Del et e( FTR_DEVI CETYPE eDevi ceType, FTR_FI LETYPE eFil eType,
FTR_MODDATE Del Date, char *szFil eNane,
unsi gned short & unNunti | esDel et ed);

VB-Declar ation

VB_FTR Del et e( Devi ceType As Long, FileType As Long, Del Date As FTR_MODDATE,
ByVal FileNane As String, NunFilesDel eted As |nteger)

Request

UR1Q, 23309: eDevi ceType, eFi | eType, ucDay, ucMont h, ucYear, szFi | eNane
ASCII-Response

UR1P, 0, 0: RC, unNunti | esDel et ed

Remarks

This command deletes one or more files. Wildcards may be used to delete multiple files. If daletigg dateisvalid
only files older than deletion date are deleted.

Parameters
eDevi ceType in Device type. (O~
eFi | eType in File type. \
Del Dat e in Deletion date. Valid if yei Gath is not O.
runNun¥i | esDel et ed out Number of deleted fifes ./
Return-Codes \"
GRC_X 0 Execution Succes¥Ll.
GRC_I VPARAM 2 Device pgtavailable or can not get path.
See Also
FTR Li st
Example
GRC_TYPE rc,;

FTR_DEVI CETYPE eDevi ceType;
FTR_FI LETYPE eFi | eType;
FTR_MODDATE Del Dat €;

char szFi | eNanel/1267
unsi gned short unNunFi | astel £t ed;

eDevi ceType = FTR_DEVI @& FCPARD,
eFil eType = FTR_FI LS | MAGES;

Del Dat e. ucMonth = 0;

strcpy(szFil eNafren, "i mage000. j pg");
unNunti | esDelat'ad /= 0;

/1 del etefR@
rc = FTR Dehet e(eDevi ceType, eFil eType, Del Date, szFil eNane,
unNunfi | esDel et ed) ;
i f(1eeW=/CRC_K)
r
I f(unNunfil esDel eted == 1)

/1l file del eted
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15.3.8 FTR_DeleteDir — Delete directory

C-Declaration

FTR_Del et eDi r (FTR_DEVI CETYPE eDevi ceType, FTR_FILETYPE eFil eType,
FTR_MODDATE Del Date, char *szDir Nane,
unsi gned short & unNunDirDel et ed) ;

VB-Declaration

VB_FTR Del et eDi r (Devi ceType As Long, FileType As Long, Del Date As FTR_MODDATE,
ByVal DirNane As String, NunDirDeleted As |nteger)

Request

UR1Q 23315: eDevi ceType, eFi | eType, ucDay, uchMnt h, ucYear, szDi r Nane
ASCII-Response

YR1P, 0, 0: RC, unNunDi r Del et ed

Remarks

This command deletes one or more directories. Wildcards may be used to delete multiple directGyies” If deletion

dateisvalid only directories older than deletion date are deleted.
It is only possible to use this command for filetype FTR_FILE POINTRELATEDDB.
Parameters

eDevi ceType in Device type. N\

eFi | eType in File type. N

Del Dat e in Deletion date. Validy téMbnth is not 0.

runNurDi r Del et ed out Number of deleted Gicetlories
Return-Codes \

GRC_X 0 Executior.sugcessful.

GRC_I VPARAM 2 Device 1t avéilable or can not get path.
See Also \J

FTR Li st
Example

GRC_TYPE rc;

FTR_DEVI CETYPE eDevi ceType;
FTR_FI LETYPE eFil eType;
FTR_MODDATE Del Dat e;

char szDi r NaneR 1287 ;
unsi gned short unNupdi ¥\Deljet ed;

eDevi ceType = FTR_LCEVI G=_SDCARD;

eFi | eType = FTR FI LE PO NTRELATEDDB;
Del Dat e. ucMont h{ =99;

st rcpy( szDigr Magth.s Job*") ;

unNunDi r D&| ef,ed))= O;

/1 delet® jobs
rc = FI)X el eteDir (eDevi ceType, eFil eType, Del Date, szDirNane,
unNunDi r Del et ed) ;
Mro,== GRC_K)
i f(unNunDirDel eted == 3)

/1 3 directories del eted
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15.3.9 FTR_SetupDownloadL arge — Setup lar ge download

C-Declaration

FTR_Set upDownl oadKLar ge( FTR_DEVI CETYPE eDevi ceType, FTR_FI LETYPE eFil eType,
char *szFil eNameSrc, unsigned short unBl ockSi ze,
unsi gned | ong &r ul NuntX Bl ocks)

VB-Declar ation

VB_FTR_Set upDownl oad( Devi ceType As Long, FileType As Long,
ByVal FileNameSrc As String, BlockSize As Integer,
NumCf Bl ocks As Long)

Request

UR1Q 23313: eDevi ceType, eFi | eType, szFi | eNaneSr c, unBl ockSi ze
ASCII-Response

YR1P, 0, 0: RC,rul NuntX Bl ocks
Remarks

This command sets up the download fir large files from the instrument. It has to be called befiore wyommand
FTR_DownloadXL can be used.

Parameters
eDevi ceType in Device type. 7o
eFi | eType in File type. VS
szFi | eNaneSrc in File name with extensigrmif \file typeis
FTR_FI LE_UNKNOMA: dadiftional file path is
required.
unBl ockSi ze in Block size. Max valueis FTR_MAX_BLOCKSI ZE_LARGE.
rul Nuncf Bl ocks out Number of ilocksrequired to upload thefile.
Return-Codes N
GRC_XK 0 Exefutiyn'successful.
GRC _| VPARAM 2 Déxice not available or can not get path.
GRC_NOTCKK 26 |(Setlp already done or FTR_AbortDownload() not called.
GRC_FTR_I'NVALI DI NPUT 13055+ Block size too big.
GRC_FTR_FI LEACCESS 13058 | File access error.
See Also ~/

FTR_Downl oadXL
FTR_Abor t Downl oad

Example
See FTR_Downl oad
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15.3.10 FTR_DownloadXL — Download file

C-Declaration

FTR_Downl oadXL(unsi gned | ong ul Bl ockNunmber, FTR BLOCK LARGE &r Bl ock)

VB-Declar ation

VB_FTR_Downl oad( Bl ockNurmber As |nteger, Block As FTR_BLOCK)

Request
UR1Q 23314: ul Bl ockNunber
ASCII-Response

YR1P, 0, 0: RC, FTR_BLOCK_LARGE val

Remarks

This command gets one single block of data. The command FTR_SetupDownloadL arge hasto be called first:

| Note: The maximum block number in C/VB is 65535/32767 therefore the file size s limited to 112N3/96MB.

Parameters

ul Bl ockNumber

Blocknumber. The block number starts with 1. If block
number is O then the download processiis aborted

r Bl ock out Block of data.

Return-Codes N
GRC_XK 0 Execution successful.
CRC_FTR_M SSI NGSETUP 13060 Missi ng setup.

GRC_FTR_I NVALI DI NPUT 13059 | First block ismiging™
GRC_FTR_FI LEACCESS 13056 | File access error.

See Also

FTR_Set upDownl oadLar ge
FTR_Abor t Downl oad

Example
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161 MAGE PROCESSING — MG

16.1 INTRODUCTION

This subsystem enables the capture of Telescopic Camera lmages and the configuration of image parameters. There are
two functions available to configure the image parameters and to read the currently defined parameters,

I MG_Set TccConfig and | MG _Get TccConfi g respectively. One can capture an image by invoking the

| MG_TakeTccl nage command.

Captured images are saved in jpeg compressed format to the Internal Memory or CF card into the \Images directory.
Each file name contains a prefix and a number in the following format: prefix###.jpg (e.g. image024.jpg).

16.2 USAGE

Imaging TCC functionality is applicable for instruments with ATR.

In order to use the imaging functionality, make sure that avalid GeoCOM Imaging license key isloadat"Onto the
instrument. If not available, these functions return error messages.

|Note: Imaging RPC’s require valid GeoCOM Imaging license key for successful execution.

16.3 CONSTANTSAND TYPES

Memory device type
enum | MG_MEM TYPE // MenDevi ceType

I MG_| NTERNAL_MEMORY = 0xO0, /1 internal mdgusy nodul e (optional)
| MG_PC_CARD = 0x1 /1 externaly pc tard
I MG_SD_CARD = 0x2 /1 SD ca™e
S
Image Parameters

struct | MG_TCC _CONFI G

unsi gned | ong ul | mageNunber;
unsi gned |l ong ul Quality;
unsi gned | ong ul SubFunct Nusbex ;
char szFil eNanePrefi x[ | M{, AKX FI LE_PREFI X _LEN] ;
b
Length of file name pr efix
const short | M5 MAXZFIENRREFI X_LEN 20;
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164 FUNCTIONS

16.4.1 IMG_GetTccConfig - reading the actual image configuration

C-Declaration

I MG_Get TccConfi g( | Mc_MVEM TYPE eMeniType, | MG _TCC _CONFI G &Par anet er s)
VB-Declaration

VB_| M5 _Get TccConfig ( MeniType As Long, Paraneters As | M5 TCC CONFIG ) As Integer

ASCII-Request

9R1Q, 23400: eMemType[long]
ASCII-Response

9R1P, 0, 0: RC, ullmageNumber[long],ulQuality[long] ,ulSubFunctNumber[long] ,szFileNamePrefix| string]
Remarks

Parameters
eMenilype In Memory device type
ul I mageNunber Qut Actual image number (@
ulQuality Qut Jpeg compression quality fActos (0— 100)
ul SubFunct Nurrber Qut Binary combination of ghe’foitowing settings:
1: Test image
2: Automatic &xpasure time selection
4: two-timeg sub-sampling
8: four-tifmes sub-sampling
szFi | eNanmePrefi x Cut File srameoref.x
Return-Code Names and Return-Code Values \
GRC_XK 0 ~hacution successful.
GRC_FATAL 4 \| CF card is not available or configuration file does not exist
GRC_I WERSI ON A7 Configuration file version differs from that of system
| firmware
GRC_NA |27 Imaging license key not available
See Also \9)
IMG_SetTccConfig
Example
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16.4.2 IMG_SetTccConfig — setting the actual image configuration

C-Declaration

I MG_Set TccConfi g(| Mc_MEM TYPE eMenilype, | MG TCC _CONFI G Par anet er s)

VB-Declaration
VB_| MG _Set TccConfig ( MenType As Long,
ASCII-Request

Paraneters As | MG TCC CONFI G ) As |nteger

UR1Q 23401: eMemType[long], ullmageNumber[long], ulQuality[long], ulSubFunctNumber[long],

szFileNamePrefix string]

ASCII-Response
9R1P, 0, 0: RC
Remarks
Parameters
eMenilype In Memory device type
ul I mageNunber I'n Actual image number —
ulQuality In Jpeg compression quality factor (Q.= 190)
ul SubFunct Nurrber I'n Binary combination of the follawirg 5&ttings:
1: Test image
2: Automatic exposure fime $glection
4: two-times sub-sarling
8: four-times sukdsarnoling
szFi | eNanmePrefi x In File name prefix
Return-Code Names and Return-Code Values
GRC_XK 0 Execution sucoessful.
GRC_FATAL 4 OF Card/is not available full
Ay Parameter is out of range
GRC_NA 27 \ | #rhaging license key not available
See Also N

IMG_GetTccConfig

IMG_TakeTcclmage
Example

See IMG_TakeT cclmage
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16.4.3 IMG_TakeTcclmage - capture atelescopic image

C-Declaration

I MG_TakeTccl mage(| Ms_MEM TYPE eMeniType,

VB-Declaration
VB_| MG TakeTccl mage ( MenType As Long,

ASCII-Request

IR1Q 23402: eMemType
ASCII-Response

9R1P, 0, 0: RC, runl nageNunber

| mgeNunber As Integer ) As Integer

unsi gned short & runl nageNunber)

Remarks
Parameters
eMenType I'n Memory device type
runl mageNunber Qut Number of the currently captured image
Return-Code Names and Return-Code Values
GRC_X 0 Execution successful. '
GRC_I VRESULT 3 Not supported by Telescope Fixmware
GRC_FATAL 4 CF card isnot availablet &
GRC_NA 27 Imaging license key“iiot awéilable
See Also QY

IMG_GetTccConfig
IMG_SetTccConfig

Example

GRC_TYPE rc;

I MG_MVEM TYPE eMenilype;

| MG_TCC_CONFI G Par anet er s;
short nTi meout ;

/1 Set paraneters

eMenType = | MG_PC_CARD;

Par anet er s. ul | mageNunber =969;
Parameters. ul Qual ity =%35u,

/1 Automatic exposure=ivesand two-times sub-sanpling

Par anet er s. ul SubFurict Nuytber = 6;

strcpy(Paranet ers. sati lieNanePrefi x, "def");
rc = | MG_Set TccCGanfi g(eMenilype, Paraneters);

if (rc = GRC CK)
{

}

returnerog

/'l I ntase geocomtineout, because image capture and readout takes long tine

COVAGe s nmeQut (nTi meout ) ;
L8M Set Ti meQut (200) ;
¢ Take i mage

r¢ = | MG_TakeTccl mage( eMeniType, unBuf);

if (rc = GRC_OX)

/1l Restore geocom ti meout
COM _Set Ti neQut (nTi neout) ;
return rc;

}

/1 Image "def999.jpg" is now stored on CF-Card

/1l Restore geocomti meout
COM _Set Ti neQut (nTi neout) ;
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16.4.4 IMG-SetTCCExposureTime - Set the exposuretime for images

C-Declaration

I MG_Set TccExposur eTi me(unsi gned short unExposureTi ne)
VB-Declaration

VB_| M5_Set TccExposur eTi ne (unExposureTi ne As | nteger)

ASCII-Request

9UR1Q, 23403: unExposureTime
ASCII-Response

9R1P, 0, 0: RC
Remarks

Parameters

‘ unExposur eTi me ‘ I'n ‘ Exposure Time.

Return-Code Names and Return-Code Values

‘ GRC_X ‘ 0 ‘ Execution successful.

See Also

Example
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17MOTORISATION-MOT

171 INTRODUCTION

The subsystem “Motorisation’ controls the motorised drive of the axis.

17.2 USAGE

Within the subsystem, there exist three different types of functions:

"Open-End" functions: These functions start a motorisation control task and continue execution until cancellation.
Specia control functions are used to cancel such functions. An example for this type of function is the speed contrzi
function MOT_Set Vel oci ty.

"Terminating" functions: These functions start control tasks, which terminate automatically. Examples foftits type
are positioning functions for example MOT_St art Control | er and MOT_St opControl | er.

Functionsfor the parameter handling: These functions manage system parameters. Examples are cOstralparameter,
motion parameter, tolerance and system configuration parameters (Example: MOT_ReadLockSt at us).

17.3 CONSTANTSAND TYPES

L ock Conditions

enum MOT_LOCK_STATUS
{
MOT_LOCKED_QUT =
MOT_LOCKED IN =
MOT_PREDI CTI ON =
s
Controller Stop Mode
enum MOT_STOPMODE

{
MOT_NORMAL = 0, /I slow down with ctfrent,zcceleration

MOT_SHUTDOMN = 1 /I slow down by giwrch gff power supply
S
Valuesfor Horizontal (instrument) and Vestiea! (telescope) Speed

struct MOT_COM PAI R

0, /l'locked out
1, // locked in
2 I prediction mode

doubl e adVal ue[ MOT_AXEST ;

S

Controller Configuration
enum MOT_MODE

{
MOT_PCSI T =0, /I configured for relative postioning
MOT_OCONST = 2, /I configured for constant speed
MOT_MANWUPES = 2, /I configured for manual positioning
/I default setting
MOT_LCEK = 3, /I configured as "Lock-In"-controller
MOT( BREAR = 4, /I configured as "Brake"-controller
// do not use 5 and 6
MO, TERM =7 /I terminates the controller task
} .
Number of axis
c@nyt short MOT_AXES = 2;
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174 FUNCTIONS

17.4.1 MOT_ReadL ockStatus - returning the condition of the L ockln control

C-Declaration

MOT_ReadLockSt at us( MOT_LOCK_STATUS &St at us)

VB-Declaration
VB_MOT_ReadLockSt at us( St at us As Long)
ASCII-Request
UR1Q, 6021:
ASCII-Response
9R1P, 0, 0: RC, Statug/long]
Remarks

This function returns the current condition of the LocklIn control (see subsystem AUT for further Safohmation).
This command is valid for automated instruments only.

Parameters

St at us ‘ Qut ‘ Lock information AN ‘
Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.

GRC_NOT_I MPL 5 No motorisation availalfieXnc>automated instrument).
Example N\~

GRC_TYPE rc;

MOT_LOCK_STATUS St at us;

rc = MOT_ReadLockSt at us( St at us)

if (rc == GRC_X)
/! use lock status information
}
el se
/!l this is no automated instrugent
}
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17.4.2 MOT_StartController — starting the motor controller

C-Declaration

MOT_Start Control | er (MOT_MODE Cont r ol Mode)

VB-Declar ation

VB_MOT_Start Controll er(Control Mode As Long)

ASCII-Request
9R1Q, 6001: ControlMode[long]
ASCII-Response

URLP, 0, 0: RC
Remarks
This command is used to enable remote or user interaction to the motor controller.
Parameters
Cont r ol Mode I'n Controller mode. If used together with MOT_SevVe) oci ty
the control mode has to be MOT_OCONST.
Return-Code Names and Return-Code Values
CGRC_XK 0 Execution successful.
GRC_I VPARAM 2 The value of Cont r ol Mode gt 40T OCONST.
GRC_NOT_I MPL 5 No motorization availableho automated instrument).
GRC_MOT_BUSY 1793 Subsystem is busy (e.glcantroller already started).
GRC_MOT_UNREADY 1792 Subsystem is not jmiti ised.
See Also '\

MOT_Set Vel ocity
MOT_St opControl | er

Example
see MOT_Set Vel ocity
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17.4.3 MOT_StopController — stopping the motor controller

C-Declaration
MOT_St opCont r ol | er (MOT_STOPMODE Mode)
VB-Declaration
VB_MOT_St opControl | er(Mode As Long)
ASCII-Request
9R1Q, 6002: Mode[long]
ASCII-Response
9R1P, 0, 0: RC
Remarks
This command is used to stop movement and to stop the motor controller operation.

Parameters

Mode ‘ I'n ‘ Stop mode
Return-Code Names and Return-Code Values

GRC_K 0 Execution successful.

GRC_MOT_NOT_BUSY 1792 No movement in progress (e.g. stépwithout start).
See Also \

MOT_Set Vel ocity
MOT_Start Control |l er
AUS_Set User LockSt at e

Example
see MOT_Set Vel ocity

LeicaViva- Novalmaging — Version 5.51

194



GeoCOM Reference Manua

Contents

17.4.4 MOT_SetVdocity — driving theinstrument with a constant speed

C-Declaration

MOT_Set Vel oci t y( MOT_COM PAI R Ref Orega)

VB-Declar ation

VB_MOT_Set Vel oci ty(Ref Orega As MOT_COM PAI R)

ASCII-Request

YR1Q, 6004: HZ-Speed[double] ,V-Speed[ doubl €]

ASCII-Response
9R1P, 0, 0: RC
Remarks

This command is used to set up the velocity of motorization. This functionisvalid only if
MOT_St art Cont rol | er (MOT_OCONST) has been called previously. Ref Onega[ 0] denotes the hor{zgntal and
Ref Orega[ 1] denotesthe vertical velocity setting.

Parameters

Ref Onega

The speed in horizontal and vertical directionn rad/s. The
maximum speed 0.79 rad/s (50gon/s)sach for Viva TPS
instruments.

Return-Code Names and Return-Code Values
GRC_OK 0 Execution successful.
CRC_I VPARAM 2 Ref Orega. adVal ugf 47| And/or Ref Onega. adVal ue[ V]
values are not withiw theboundaries.
GRC_MOT_NOT_CONFI G 1795 System is not ifstete MOT_CONFI Gor MOT_BUSY_OPEN_END
(e.g. missing, ‘starecontroller’).
GRC_MOT_NOT_OCONST 1794 Drive isf0wi, mode MOT_OCONST (set by
MOT #35ant Centrol | er).
GRC_NOT_I MPL 5 N& matorization available (no automated instrument).
See Also ' O

MOT_Start Control | er
MOT_St opControl | er
AUS_Set User LockSt at e

Example

GRC_TYPE rc,;
MOT_COM PAI R Ref Orege:

/1 set paraneter
Ref Omega. adVal ue[ 0]

=0.0
Ref Omega. adVal ue[ ] = 0.0

5;
5;

/1 stop céntiolper and any possi bl e novenents

(void) MJIL &t &pControl | er (MOT_NORMAL) ;

// wait Qat heast 5 sec.
wai t (5)

‘L swart controller; the only valid node
N gver SetVelocity is MOD_OCONST

rc = MOT_Start Controll er ( MOT_OCONST) ;

if (rc == GRC_OX)
{

rc = MOT_Set Vel oci t y(Ref Orega) ;
/1 insert here a time delay or a wait for user
/1 action; the novement stops by calling

/1 MOT_StopController
}

/1 stop controller and novenents abruptly

rc = MOT_StopControl | er ( MOT_SHUTDOWN) ;

/1 restart controller with default setting

rc = MOT_Start Control | er ( MOT_MANUPCS) ;

if (rc !'= GRC_X)
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/! handl e error

}
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18SUPERVISOR — SUP

18.1 USAGE

The subsystem “Supervisor’ performs the continuous control of the system (e.g. battery voltage, temperature) and
allows to display automatically status information (e.g. system time, battery-, position-, Memory-Card-, and inclination
measurement icons as well as local-remote display). It also controls the automatic shutdown mechanism.

182 CONSTANTSAND TYPES

On/Off Switch

enum ON_OFF_TYPE

{
OFF

ON
b
Automatic Shutdown M echanism for the System
enum SUP_AUTO_POVER

0,
1

0, // instrunent renmi ns on
2 // turns off nechanism

AUTO_POAER DI SABLED
AUTO_PONER_OFF

b
System Time
typedef | ong SYSTI M Il [ ns]
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18.3 FUNCTIONS

18.3.1 SUP_GetConfig — getting the power management configur ation status

C-Declaration

SUP_Get Confi g(ON_OFF_TYPE & Reserved,
SUP_AUTO_PONER &Aut oPower ,
SYSTI ME &Ti neout)

VB-Declar ation

VB_SUP_GCet Confi g(Reserved As Long,
Aut oPower As Long,
Ti meout As Long)

ASCII-Request
9%R1Q 14001:
ASCII-Response
9R1P, 0, 0: RC, Reserved [long], AutoPower[long], Timeout[long]

Remarks
The returned settings are power off configuration and timing.
Parameters
Reser ved Qut Reserved
Aut oPower Qut Current activated shut ¢oWn Mechanism
Ti meout Qut The timeout in ms, Axtersis time the device switchesin the

mode definedbysfheNaiue of Aut oPower when no user

GeoCOM) Cgeurs.

activity (press a¥ey, turn the device or communication via

Return-Code Names and Return-Code Values

GRC_K ‘ 0 ‘ Exefut &n successful.

See Also
SUP_Set Confi g
Example

see SUP_Set Confi g
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18.3.2 SUP_SetConfig — setting the power management configuration

C-Declaration

SUP_Set Confi g( ON_OFF_TYPE Reserved,
SUP_AUTO_PONER Aut oPower ,
SYSTI ME Ti neout)

VB-Declaration

VB_SUP_Set Confi g(Reserved As Long,
Aut oPower As Long,
Ti meout As Long)

ASCII-Request

9R1Q, 14002: Reserved[long], AutoPower|[long], Timeout[long]
ASCII-Response

9R1P, 0, 0: RC
Remarks

Set the auto power off mode to AUTO PONER DI SABLED or AUTO POWER OFF and the cqrresporiding

timeout.
Parameters

Reserved I'n Reserved P
Aut oPowver In Defines the behaviour of thefowes off mode.
Ti meout In The timeout in ms. Aftethistime the device switchesin the

mode defined by the veiue gf Aut oPower when no user

GeoCOM) octurs, Thie parameter for timeout must be

activity (press akey, taen the device or communication via

between 60’000 %/ (1 min) and 6°000°000 m/s (100 min).

Retur n-Code Names and Return-Code Values

GRC_ XK 0 Execution suctessful.

GRC_I VPARAM 2 Timeout parameter invalid.
See Also

SUP_Get Confi g
Example

GRC_TYPE rc;

ON_OFF_TYPE Reséuyed;

SUP_AUTO_POVNER AUt HPower ;

SYSTI ME Tinmeout ;

/1 get paraneter vé!lues

rc = SUP_Get Config (Wederved,
Aut oPower ,
Ti meout ) ;

/1 set nfw yal ues for paraneter

Aut oPgwer = AUTO_POVER_DI SABLED;
Ti meout = 600000; // =10mn
WC %, 3UP_Set Config (Reserved,

Aut oPower ,

Ti meout ) ;
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18.3.3 SUP_SetPower FailAutoRestart - setting auto restart after power fail

C-Declaration
SUP_Set Power Fai | Aut oRest art ( BOOLE &bAut oRestart)
VB-Declaration
VB_SUP_Set Power Fai | Aut oRest art (bAut oRestart As Long)
ASCII-Request
9R1Q 14006: bAutoRestart
ASCII-Response
9R1P, 0, 0: RC
Remarks
Configure the instrument to automatically restart when power is available and the instrument has not been sitet
down regularly before.
Parameters
bAut oRest ar t I'n 1: Enable auto restart after power fail

0: Disable auto restart after power fail

Return-Code Names and Return-Code Values

GRC_ X 0 Execution successful.

GRC_NA 27 Command not available on thexsensor.
See Also
Example
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19THEODOLITE MEASUREMENT AND CALCULATION-TMC

191 INTRODUCTION

This moduleis the central measurement, calculation and geodetic control module of the TPS1200 instrument family.
All sensors (angle, distance and compensator) deliver their respective data to this module. All sensor information is
used to continuously calculate corrected or uncorrected values for angles, distance and position co-ordinates.

The functions handled by the TMC module are;
M easur ement Functions

These functions deliver measurement results. Angle and inclination measurements are started by system
functions directly, other measurement operations needs activating the corresponding sensor (e.g. distance
measurement). This means a distance measurement needs to be previoudly activated in order to measysa
coordinates. ATR corrected angle values are automatically delivered once the ATR statusis on. For sifiphe
measurements with a single procedure call, use the BAP MeasDist command.

M easur ement Control Functions
These functions control measurement behaviour (activate/deactivate sensors) and basig data for the calculation of
measurement results.

Data Set-up Functions

These functions allow sending destination data, location data and section datatGithe Theodolite.
Information Functions

These functions return additional information about measurement resulis, Sancors, Theodolite status, etc.
Configuration Functions

These functions control the Theodolite behaviour in general.
The measurement functions of this subsystem generally can generata tivree types of return codes:
System Return Codes are of general use (GRC_OK means result.iswkay,.).)

I nfor mative Return code indicates that the function was tezmanated successfully. But some restrictions apply (e.g. it
can be reported that the angle values are okay, the distanegisinvalid).

Error Return Codes signal a non-successful terminatitan ©f the function call.

19.2 USAGE

19.2.1 Inclination measurement/sarieclion

The TMC module handl es the ingiiiieti ta-gensor data and correction. To get exact results (co-ordinates, angles,
distances) the inclination of the {nstrurhent must be taken into account. In general, there are two ways how this can be
done:

Measuring the inclination

Calculating the inclination

For alimited time of Sevrd seconds and alimited horizontal angle between 10 and 40 degrees (depending on

instrument type) €a inglination model is generated to speed up measurement. The model for the inclination is based on
the last exact icnation measurement and is maintained within the TMC as a calculated inclination plane.

To control ¥9e kirid of generating the results, all measurement functions have a parameter (of type TMC_| NCLI NE_PRG),
where theiaglimation mode can be selected. The different measurement modes are:

TMs_MVEA, | NC:

Measures the inclination (in any case). Use this mode by unstable conditions like e.g. the instrument has been moved or
waking around the instrument may influence the inclination on an unstable underground (e.g. field grass). The
urSadvantage of this mode is the longer measurement time compared to TMC_PLANE_| NC.

TMC_PLANE_| NC:

Calculates the inclination (assumes that the instrument has not been moved). This mode gives an almost immediate
result (some milliseconds).

TMC_AUTO | NC:

The system decides which method should be used (either TMC_MEA | NC or TMC_PLANE_I NC). Y ou get the best
performance regarding measure rate and accuracy with this mode; the instrument checks the conditions around the
station. We recommend taking this mode any time.
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Note that the results depend on the system’s configuration, too. That means that the compensator must be switched on
in order to get aresult with inclination correction (see TMC_Set | ncl i neSwi t ch). The return code of the measurement
functions holds information about the quality of the result. E.g. it isreported, if the compensation of inclination could
not be done.

Note:

19.2.2 Sensor measurement programs
The instrument supports different measurement programs, which activates or deactivates the sensors in different
manner. The programs can be selected by the control function TMC_DoMeasur e (viathe parameter of the type
TMC_MEASURE_PRG).
Additionally the setting of the EDM measurement mode is set with the function TMC_Set Edmvbde and influences the
measurement. Here a choice between single measurement and continues measurement is possible (each is differeri in
speed and precision).
General measurement programs:
TMC_DEF_DI ST:

Starts the distance measurement with the set distance measurement program.
TMC_TRK_ DI ST:

Starts the distance measurement in tracking mode.
TMC_STOP:

Stops measurement.

TMC_CLEAR:
Stops the measurement and clears the data.

TMC_SI GNAL:

Help mode for signal intensity measurement (use together with functiorilT M2 _Get Si gnal ). While Si gnal or
frequency neasurenent no angl e neasurenent data are awail abl e.

TMC_RED_TRK_DI ST:

Starts the distance tracking measurement with red laser. This rivode ¢an be used for reflectorless short distance
measurement or long distance measurement with reflector

19.3 CONSTANTSAND TYPES

On / Off switches

enum ON_OFF_TYPE /1 on/off gwptoh type
{
OFF = 0, Il SWth is off
ON =1 /B (SWit«<n is on
}.

Inclination Sensor M easur € ment Program
(see Chapter 19.2.1 for further information)
enum TMC_| NCLI NE WRG {
TMC_MEA |)IN@ 0, /I Use sensor (apriori sigma)
TMC_AUTO,INC 1, /I Automatic mode (sensor/plane)
TMC_PLARE % NC 2, /' Use plane (apriori sigma)
b
TMC Meastiément Mode

(see Chanter 19.2.2 for further information)
QNI I'MC_MEASURE_PRG {

TMC_STOP = 0, /I Stop measurement program
TMC_DEF_DI ST = 1, /I Default DIST-measurement
/l program
TMC_CLEAR = 3, /I TMC_STOP and clear data
TMC_SI GNAL = 4, /I Signal measurement (test
I/ function)
TMC_DO_MEASURE = 6, /I (Re)start measurement task
TMC_RTRK_DI ST = 8, /I Distance-TRK measurement
/l program
TMC_RED_TRK DI ST = 10, /I Reflectorless tracking
TMC_FREQUENCY = 11 /I Frequency measurement (test)
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EDM M

easurement Mode

enum EDM MODE {

}s
EDM F

EDM MODE_NOT_USED
EDM SI NGLE_TAPE

EDM S| NGLE_STANDARD =

EDM SI NGLE_FAST
EDM S| NGLE_LRANGE
EDM SI NGLE_SRANGE
EDM_CONT_STANDARD
EDM_CONT_DYNAM C
EDM _CONT_REFLESS
EDM CONT_FAST

EDM AVERAGE | R
EDM AVERAGE_SR
EDM AVERAGE LR
EDM PRECI SE_I R
EDM PRECI SE_TAPE

requency

/I Init value

/I IR Standard
/I IR Fast

/I LO Standard
/I RL Standard

TRl
©Wo~NoI s wNEO

/I IR Tacking
/I RL Tracking

10, // IR Average
11, // RL Average
12, // LO Average

t ypedef struct TMC_EDM FREQUENCY {

}

Calculated Co-ordinates based on a Distance M easur ement

doubl e dFrequency;

SYSTI ME Ti ne;

/I EDM's frequency in Hz

/I Time of last measurement

struct TMC_COORDI NATE {

doubl e dE;

doubl e dN;

doubl e dH;

SYSTI ME Coor dTi ne;
doubl e dE_Cont;
doubl e dN_Cont ;
doubl e dH_Cont ;

SYSTI ME Coor dCont Ti ne;

b
Corrected Angle Data

struct TMC_HZ V_ANG {

}

doubl e dHz;
doubl e dV;

/I E-Coordinate [m]
/I N-Coordinate [m]
/I H-Coordinate [m]

/I Timestamp of dist. Measuiement [ms]
/I E-Coordinate (contingousiy) [m]

/I N-Coordinate (cogtimgioyslyy [m]

/I H-Coordinate fzoitin/ously) [m]

/I Timestamp gfimeasurement [ms]

/[(Hdrizontal angle [rad]
[L\r&ttical angle [rad]

Corrected Angle Data with | relination Data
struct TMC_ANGLE {

} .
Offset Vauestor Correction

doubl e dHz;
doubl e dV;

doubl e dAngLkeicclracy;

SYSTI ME*ARI effi ne;

TMC_I NGl WES ncl i ne;

TMC_FAGE #Face;

// Horizontal angle [rad]

/I Vertical angle [rad]

/I Accuracy of angles [rad]

/I Moment of measurement [ms]
/I Corresponding inclination

/I Face position of telescope

tthucl TMC_OFFSETDI ST {

} .

doubl e dLengt hVval ;
doubl e dCrossVal ;
doubl e dHei ght Val ;

Inclination Data

struct TMC_ | NCLI NE {
doubl e dCrosslncline;
doubl e dLengt hl ncl i ne;
doubl e dAccuracyl ncl i ne; // Inclination accuracy [rad]

/I Moment of measurement [ms]

} .

System
t

SYSTI ME | ncl i neTi ne;

Time

ypedef | ong SYSTI ME;

/I Aim offset length
/I Aim offset cross
/I Aim offset height

// time since poweron [ms]

/I IR Standard Reflector Tape

[/l Standard repeated measurement

Il Fast repeated measurement

13, // IR Precise (TS30, TM30, TS50, TM50, MS50)
14 // IR Precise Reflector Tape (TS30, TM30, TS50, TM50, MSSd)

/I Transverse axis incl. [rad]
/I Longitud. axis inclination [rad]
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Face Position
enum TMC_FACE_DEF {

TMC_FACE_NORMAL, /I Face in normal position
TMC_FACE_TURN /I Face turned

b

Actual Face

enum TMC_FACE {
TMC_FACE_1, =0 /I Pos 1 of telescope
TMC_FACE_2, =1 /I Pos 2 of telescope

b

Reflector Height

struct TMC_HEI GHT {
doubl e dHr; /I Reflector height
b
Atmospheric Correction Data
struct TMC_ATMOS_TEMPERATURE {

doubl e dLanbda; /I Wave length of the EDM transmitter [m]

doubl e dPressure; /I Atmospheric pressure [mbar]
doubl e dDryTenperature; // Drytemperature [°C]
doubl e dWet Tenmperature; // Wettemperature [°C]
S
Refraction Control Data
struct TMC_REFRACTI ON {

ON_OFF_TYPE eRef On /I Refraction correction On/Off
doubl e dEart hRadi us; // Radius of the earth [m]
doubl e dRefractiveScal e; // Refraction coefficient

}s
Instrument Station Co-ordinates
struct TMC_STATI ON {

doubl e dEO; // Station easting cagréinate [m]
doubl e dNO; // Station northing\codrdinate [m]
doubl e dHO; // Station height%ooidinate [m]
doubl e dH ; Il Instrumertt Meight [m]

b
EDM Signal Information

struct TMC_EDM SI GNAL {
doubl e dSi gnal | nt ensi tyz~//Signal intensity of EDM in %
SYSTI ME Ti ne; /[JTimestamp [ms]
b
Correction Switches

struct TMC_ANG SW TGH £

ON_OFF_TYPE elsacl i neCorr; /I Inclination correction
ON_OFF_TYPE €St andAxi sCorr; /I Standing axis corr.
ON_OFF_TYRE eCol | i mationCorr; /I Collimation error corr.
ON_OFF_TYREwneTi | t Axi sCorr; [l Tilting axis corr.
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194 MEASUREMENT FUNCTIONS

19.4.1 TMC_GetCoordinate - getting the coordinates of a measured point

C-Declaration
TMC_Get Coor di nat e( SYSTI ME Wai t Ti ne,
TMC_COORDI NATE &Coor di nat e,
TMC_I NCLI NE_PRG Mbdde)
VB-Declaration
VB_TMC_Cet Coor di nat el(ByVal WaitTi me As Long,
Coordi nate As TMC_COORDI NATE,
ByVal Mbde As Long)
ASCII-Request
9%R1Q, 2082: WaitTime[long] ,Mode[long]
ASCI|-Response
YR1P, 0, 0: RC,E[doubl€],N[doubl€] ,H[doubl€] ,CoordTime[long],
E-Cont[doubl €] ,N-Cont[ doubl €] ,H-Cont[ doubl€e] ,CoordContTime[long]
Remarks

This function queries an angle measurement and, in dependence of the selected Mode Zasinclination
measurement and cal cul ates the co-ordinates of the measured point with an alrezdy Weasured distance. A
distance measurement has to be started in advance. The Wi t Ti ne isadelay«<o wait for the distance
measurement to finish. Single and tracking measurements are supported. Iit@rmiation about a missing distance
measurement and other information about the quality of the result is rex@irnicd.én the return- code.

Parameters

Vi t Ti me I'n The delay tq waitor the distance measurement to finish
[mg].
Coordi nat e Qut Calculaiad Caitesian co-ordinates.
Mode I'n loelinatibn sensor measurement mode
Return-Code Names and Return-Code Values v
GRC_ X 0 \ ['=%ecution successful.
GRC_TMC_ACCURACY_GUARANTEE | 1284 | Accuracy is not guaranteed, because the result is containing

measurement data which accuracy could not be verified by
| the system. Co-ordinates are available.

GRC_TMC_NO_FULL_CORREGT/AN /1283 The results are not corrected by all active sensors. Co-
ordinates are available.

In order to secure which correction is missing use the both

functions TMC | f Dat aAzeCor r Error and
TMC_I f Dat al ncCorr Error

GRC_TMC_ANGU/EN 1285 Angle values okay, but no valid distance. Co-ordinates are
not available.
GRC_TMCIANGLE_NO_ACC_ 1289 Only the angle measurement is valid but its accuracy cannot
GUAREN ™ be guaranteed (the tilt measurement is not available).
GROWTVEZANGLE NO FULL_ 1288 No distance data available but angle data are valid. The return
CORRECTI ON code i's equivalent to the GRC_TMC_NO_FULL_CORRECTI ON

and relates to the angle data. Co-ordinates are not available.

Perform a distance measurement first before you call this
function.

GRC_TMC_DI ST_ERROR 1292 No measuring, because of missing target point, co-ordinates
are not available.

Aim target point and try it again

GRC_TMC_DI ST_PPM 1291 No distance measurement respectively no distance data
because of wrong EDM settings. Co-ordinates are not
available.

GRC_TMC_ANGLE_ERROR 1290 Angle or inclination measurement error. Check inclination

modes in commands.
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GRC_TMC_BUSY 1293 TMC resourceis locked respectively TMC task is busy.
Repeat measurement.
GRC_ABORT 8 M easurement through customer aborted.
GRC_SHUT_DOWN 12 System power off through customer.
See Also
TMC_DoMeasur e
TMC_| f Dat aAzeCorr Err or
TMC_I f Dat al ncCorr Error
Example
GRC_TYPE Resul t;
TMC_COORDI NATE Coor di nat €;

/1 make a single distance neasurenent first
Resul t =TMC_DoMeasur e( TMC_DEF_DI ST, TMC_AUTO_| NC) ;

i f (Resul t ==GRC_CX)

{/1 before you get the coordinates

Resul t =TMC_Get Coor di nat e( 1000, Coor di nat e,

TMC_AUTO I NO) ;
}

switch(Result)
{/1 result interpretation
case CRC_ X

br eak;

/1 err.or handl i ng
case ...:

defaul t:
br eak;
}
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19.4.2 TMC_GetSimpleMea - returning an angle and distance measur ement

C-Declaration
TMC_Get Si npl eMea( SYSTI ME WA t Ti ne,
TMC_HZ_V_ANG &Onl yAng! e,
doubl e &Sl opeDi st ance,
TMC_| NCLI NE_PRG Mbde)
VB-Declaration
VB_TMC _Get Si npl eMea(ByVal Wit Tine As Long,
Onl yAngl e As TMC_HZ_V_ANG,
Sl opeDi st ance As Doubl e,
ByVal Mbde As Long)
ASCII-Request
9R1Q, 2108: WaitTime[long] ,Mode[long]
ASCI-Response
9YR1P, 0, 0: RC,HZ doubl€] ,V[double] ,SopeDistance] doubl €]
Remarks

This function returns the angles and distance measurement data. This command does riaf issue a new distance
measurement. A distance measurement has to be started in advance. If a distance meayrewent isvalid the
function ignores Wai t Ti me and returns the results. If no valid distance measuremant (s available and the
distance measurement unit is not activated (by TMC_DoMeasur e before the TMOL,GetdSi npl eMea call) the angle
measurement result is returned after the waittime. Information about distance waeasurement is returned in the

return code.
Parameters

Vi t Ti me I'n The delay to wait far the distance measurement to finish

[mg].

Mode I'n Inclinationsehsor measurement mode.

Onl yAngl e Qut Resyitaf e angle measurement [rad)].

Sl opeDi st ance Qut Resuledt the distance measurement [m].
Return-Code Names and Return-Code Values, ' / &

GRC_XK 0 \| Execution successful.

GRC_TMC_NO_FULL_CORRECTI ON |4983 The results are not corrected by all active sensors. Angle and

| distance data are available.

| In order to secure which correction is missing use the both
functions TMC | f Dat aAzeCor r Error and

TMC_| f Dat al ncCorr Error

This message is to be considered as a warning.

GRC_TMC_ACCURAZYSNGUARANTEE | 1284 Accuracy is not guaranteed because the result consists of data
which accuracy could not be verified by the system. Angle
and distance data are available.

GRC_TMC/ANGRE_OK 1285 | Angle values okay, but no valid distance.
Perform a distance measurement previously.
GRE, TVBZANGLE_NO_FULL_ 1288 No distance data available but angle data are valid. The return
CORRECTI ON code is equivalent to the GRC_TMC_NO_FULL_CORRECTI ON

and relates to the angle data.
Perform a distance measurement first before you call this

function.
GRC_TMC_ANGLE_NO_ACC_ 1289 Only the angle measurement is valid but its accuracy cannot
GUARANTY be guaranteed (the tilt measurement is not available).
GRC_TMC_DI ST_ERROR 1292 No measurement because of missing target point, angle data

are available but distance data are not available.
Aim at target point and try it again.
GRC_TMC_DI ST_PPM 1291 No distance measurement respectively no distance data

because of wrong EDM settings. Angle data are available but
distance data are not available.
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GRC_TMC_ANGLE_ERRCR 1290 Angle or inclination measurement error. Check inclination
modes in commands.

GRC_TMC_BUSY 1293 TMC resourceis locked respectively TMC task is busy.
Distance and angle data are not available.
Repeat measurement.

GRC_ABORT 8 M easurement through customer aborted.

GRC_SHUT_DOWN 12 System power off through customer.

See Also

TMC_DoMeasur e
TMC_Get Angl e5

Example
GRC_TYPE rc;
TMC_HZ_V_ANG Onl yAngl e;
doubl e Sl opeDi st ance;

// activate di stance nmeasurenent
rc = TMC_DoMeasur e( TMC_DEF_DI ST, TMC_AUTO_|I NO) ;

if (rc == GRC_OX)
{

/1 distance neasurenent successful

rc = TMC_Get Si npl eMea( 3000, Onl yAngl e,

Sl opeDi st ance,

if (rc == GRC_X)
{

/1 use distance and angl e val ues

el se

TMC_MEA I NO) ;

/1 something with TMC_Get Si npl eMea went wr oag

}

el se

{

/1 something with dist. measurenment woat, w ong

}
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19.4.3 TMC_GetAnglel - returning a complete angle measur ement

C-Declaration

TMC_Get Angl e( TMC_ANGLE &Angl e,

TMC_I NCLI NE_PRG Mbde)

VB-Declaration

VB_TMC_Get Angl el(Angl e As TMC_ANGLE,
Mbde As Long)

By Val

ASCII-Request

9R1Q, 2003: Mode[long]

ASCII-Response
9YR1P, 0, 0: RC,HZ doubl€],V[double] ,AngleAccuracy[double]

AngleTime[long] ,Crossincling] doubl €] ,Lengthincling[ doubl €], Accuracyl ncling] doubl €] I nclineTime[long] ,FaczBsf[long]
Remarks
This function carries out an angle measurement and, in dependence of configuration, inclination,ricasurement
and returns the results. As shown the result is very comprehensive. For simple angle measuréenys use
TMC_Get Angl e5 or TMC_Get Si npl eMea instead.

Information about measurement is returned in the return code.

Parameters
Mbde In Inclination sensor measuremient mode.
Angl e Qut Result of the angle measipenient.
Return-Code Names and Return-Code Values

GRC_XK 0 Execution succesiful.

GRC_TMC_ACCURACY_GUARANTEE | 1284 Accuracy isgnot gearanteed, because the result are consist of
measuripg.deta which accuracy could not be verified by the
system. Co-orilinates are avail able.

GRC_TMC_NO_FULL_CORRECTION | 1283 TheresUits are not corrected by all active sensors. Co-
ardinares are available.

In)Order to secure which correction is missing use the both
functions TMC | f Dat aAzeCor r Error and
TMC_I f Dat al ncCorr Error
GRC_TMC_ANGLE_XX | 2295 Angle values okay, but no valid distance. Co-ordinates are
i not available.
GRC_TMC_ANGLE_NO_ACC_ 1289 Only the angle measurement is valid but its accuracy cannot
GUARANTY be guaranteed (the tilt measurement is not available).
GRC_TMC_ANGLE_NO_Fut.L 1288 No distance data available but angle data are valid. The return
CORRECTI ON code i's equivalent to the GRC_TMC_NO_FULL_CORRECTI ON
and relates to the angle data. Co-ordinates are not available.
Perform a distance measurement first before you call this
function.

GRC_TME RLET_ERROR 1292 No measuring, because of missing target point, co-ordinates

are not available.
Aim target point and try it again

RC_TMC_DI ST_PPM 1291 No distance measurement respectively no distance data
because of wrong EDM settings. Co-ordinates are not
available.

GRC_TMC_ANGLE_ERROR 1290 Angle or inclination measurement error. Check inclination
modes in commands.

GRC_TMC_BUSY 1293 TMC resourceislocked respectively TMC task is busy.
Repeat measurement.

GRC_ABORT 8 M easurement through customer aborted.

GRC_SHUT_DOWN 12 System power off through customer.

See Also

TMC_DoMeasur e
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TMC_GCet Angl e5
TMC_Get Si npl eMea

Example
see TMC_Cet Angl e5
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19.4.4 TMC_GetAngle5 - returning a smple angle measurement

C-Declaration

TMC_Get Angl e( TMC_HZ_V_ANG &0nl yAngl e,

TMC_I NCLI NE_PRG Mbde)

VB-Declaration
VB_TMC_Get Angl e5(Onl yAngl e As TMC_HZ_V_ANG

By Val

ASCII-Request

9R1Q 2107: Mode[long]

ASCI|-Response

9YR1P, 0, 0: RC,HZ doubl€] ,V[double]

Remarks

This function carries out an angle measurement and returns the results. In contrast to the function
TMC_Get Angl el this function returns only the values of the angle. For simple angle measuremants yse

Parameters
Mode I'n Inclination sensor measuremefit moee.
Angl e Qut Result of the angle measurément.
Return-Code Names and Return-Code Values

GRC_XK 0 Execution succesgiel,

GRC_TMC_ACCURACY_GUARANTEE | 1284 Accuracy is notgusranteed, because the result are consist of
measuring cata witich accuracy could not be verified by the
system. £ewQidinates are available.

GRC_TMC_NO_FULL_CORRECTI ON | 1283 The pesuits are not corrected by all active sensors. Co-
ordiates are available.

)2 Ondier to secure which correction is missing use the both
fuhctions TMC | f Dat aAzeCor r Error and
TMC_I f Dat al ncCorr Error
GRC_TMC_ANGLE_XX 1285 Angle values okay, but no valid distance. Co-ordinates are
| not available.
GRC_TMC_ANGLE_NO_ACC_ 1289 Only the angle measurement is valid but its accuracy cannot
GUARANTY be guaranteed (the tilt measurement is not available).
GRC_TMC_ANGLE_NO_RULL_ 1288 No distance data available but angle data are valid. The return
CORRECTI ON code i's equivalent to the GRC_TMC_NO_FULL_CORRECTI ON
and relates to the angle data. Co-ordinates are not available.
Perform a distance measurement first before you call this
function.

GRC_TMC(DI Si% ERROR 1292 No measuring, because of missing target point, co-ordinates

are not available.
Aim target point and try it again

G35, "™MC_DI ST_PPM 1291 No distance measurement respectively no distance data
because of wrong EDM settings. Co-ordinates are not
available.

GRC_TMC_ANGLE_ERROR 1290 Angle or inclination measurement error. Check inclination
modes in commands.

GRC_TMC_BUSY 1293 TMC resourceislocked respectively TMC task is busy.
Repeat measurement.

GRC_ABORT 8 M easurement through customer aborted.

GRC_SHUT_DOWN 12 System power off through customer.

TMC_Get Si npl eMea instead.

Mode As Long)

Information about measurement is returned in the return code.

See Also

TMC_DoMeasur e
TMC_Get Angl e5
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TMC_Get Si npl eMea

Example

GRC_TYPE Resul t;

TMC_ANGLE Angl e;

BOOLE bEXi t,
bAzeCorrError,
bl ncCorrError;

short nCnt ;

nCnt =0;

do

{

bEXxi t =TRUE;

/1l Gets the whole angle data
Resul t =TMC_Get Angl e( Angl e, TMC_AUTO _| NC) ;

switch(Result)

{

case CRC_ &
/! Execution successful
br eak;

case CGRC_TMC_NO _FULL_CORRECTI ON:
TMC_| f Dat aAzeCorr Error (bAzeCorrError);
TMC_| f Datal ncCorrError (bl ncCorrError);
i f(bAzeCorrError)
{
/1 coordinates are not corrected with the Aze-
/1 deviation correction

}
if(blncCorrError)

/! coordinates are not corrected wth {'he
// incline correction
}
br eak;
case CGRC_TMC_ACCURACY_GUARANTEE:
/1 performa forced incline neasywenent,
/1 see exanple TMC_Qui ckDi gt
br eak;

case CGRC_TMC _BUSY:
/'l repeat measurenment
bEXxi t =FALSE;

case CGRC_ABORT:

case CGRC_SHUT_DOWN:

def aul t:
br eak;

Y1 end switch

nCnt ++;
}whil e(!OExit” & & nCnt <3) ;
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19.4.5 TMC_QuickDist - returning a slope distance and hz-angle, v-angle

C-Declaration

TMC_Qui ckDi st (
doubl e

VB-Declar ation

VB_TMC_Qui ckDi st (

TMC_HZ_V_ANG &Onl yAngl e,

&dSl opeDi st ance)

Onl yAngl e
TMC_HZ_V_ANG,

As

dSl opeDi stance As Doubl e)

ASCI - Request

OR1Q 2117:

ASCII-Response
9YR1P, 0, 0: RC,dHZ doubl€] ,dV[double] ,dS opeDistance] doubl €]
Remarks

The function starts an EDM Tracking measurement and waits until a distance is measured. Theit returns the
angle and the slope-distance, but no co-ordinates. If no distance can be measured, it returns ttigangle val ues (hz,

Parameters

Onl yAngl e Qut measured Hz- and V- anglg

dSl opeDi st ance Qut measured slope-distangé
Return-Code Names and Retur n-Code Values N\~

GRC_XK 0 Execution successul.

GRC_TMC_ACCURACY_GUARANTEE | 1284 Accuracy istnot gliaranteed, because the result are consist of
measuri pgraaia which accuracy could not be verified by the
system. §o-ortlinates are avail able.

GRC_TMC_NO_FULL_CORRECTION | 1283 Thekesuits are not corrected by all active sensors. Co-
grainates are available.

I p)order to secure which correction is missing use the both
functions TMC | f Dat aAzeCor r Error and
TMC_I f Dat al ncCorr Error
GRC_TMC_ANGLE_XX ﬁZg Angle values okay, but no valid distance. Co-ordinates are
| not available.
GRC_TMC_ANGLE_NO_ACC 1289 Only the angle measurement is valid but its accuracy cannot
GUARANTY be guaranteed (the tilt measurement is not available).
GRC_TMC_ANGLE_NO_FE,L 1288 No distance data available but angle data are valid. The return
CORRECTI ON code i's equivalent to the GRC_TMC_NO_FULL_CORRECTI ON
and relates to the angle data. Co-ordinates are not available.
Perform a distance measurement first before you call this
function.

GRC_T#ig, B6T_ERROR 1292 No measuring, because of missing target point, co-ordinates

are not available.
Aim target point and try it again

(RC_TMC_DI ST_PPM 1291 No distance measurement respectively no distance data
because of wrong EDM settings. Co-ordinates are not
available.

GRC_TMC_ANGLE_ERROR 1290 Angle or inclination measurement error. Check inclination
modes in commands.

GRC_TMC_BUSY 1293 TMC resourceislocked respectively TMC task is busy.
Repeat measurement.

GRC_ABORT 8 M easurement through customer aborted.

GRC_SHUT_DOWN 12 System power off through customer.

v) and the corresponding return-code.

In order to abort the current measuring program use the function TMC_DoMeasur e.
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See Also

TMC_Get Angl e
TMC_DoMeasur e
TMC_I| f Dat aAzeCorr Error
TMC_I f Dat al ncCorr Err or
Example
const short MAX=100; // nunber of neasurenents
const doubl e STATIC TIME=4.0;// in seconds
const doubl e MAX_DI FFERENCE=0. 0002// in rad
GRC_TYPE Resul t;
TMC_ANG SW TCH SwCorrr;
TMC_HZ_V_ANG Hz VAng;

TMC_ANGLE Angl eDumy;

BOOLE bEXit;

DATI VE Dat i ne;

doubl e dSl opeDi st ,
dLast HzAng,

dhz_angl e_diff,
dact _tinme, dstart_tine;
short nNoMeasur enent s;

TMC_Get AngSwi t ch( SwCorr) ;

SwCorr . el ncl i neCorr =0ON,; /] measure rate will be
SwCorr. eSt andAxi sCorr=0N; // reduced if angle and
SwCorr.eCollimationCorr=0N;// incline correction are
SwCorr. eTi |l t Axi sCorr=CON, /] activated

TMC_DoMeasure(TMC_CLEAR); // clear distance first
TMC_Set AngSwi t ch(SwCorr); // before you can sét the
/'] ANG swi t ches,  %he
/1 distance must“he
/] cleared

CSV_GCet Dat eTi ne(Dati ne) ;
dstart_tine=Datine. Ti me. M nut e*60+
Dati me. Ti me. Second;

/1 starts the rapid tracking Zist™» nmeasurenment program

TMC_Qui ckDi st (HzVAng, dSl opaDisty ;

bExi t =FALSE;
nNoMeasur enent s=0;
do
{
dLast HzAng#!¥z VAng. dHz;
Resul t =TMi. QUj ckDi st (HzVAng, dSl opeDi st);
swi t ci(Rejui)
{
/1 @rstence- and angl es- data avail abl e
cAas &, GRC_TMC_ACCURACY_GUARANTEE:
/1 performa forced incline nmeasurenent

/] caution: the calculation at zero rad is

/1l not consider
dhz_angl e_di f f =f abs(dLast HzAng-
HzVAng. dHz) ;

i f (dhz_angl e_di f f <MAX_DI FFERENCE)
{/1 instrunment is in static period
CSV_Cet Dat eTi me(Dat i ne) ;
dact _tinme=Dati ne. Ti ne. M nut e*60+
Dati ne. Ti ne. Second;

i f(dact_tinme-dstart_time > STATI C_TI ME)

{Il static node exceeding 3-4 sec
TMC_Get Angl e( TMC_MEA | NC,

Angl eDumy) ;

TMC_Get Angl e( TMC_MEA | NC,
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Angl eDumy) ;
}

el se
{/1 instrument is not in static period
CSV_Cet Dat eTi me(Dat i me) ;
dstart _tine=Datine. Ti me. M nut e*60+
Dat i ne. Ti ne. Second;

}

case CRC_ &
case CGRC_TMC_NO _FULL_CORRECTI ON:
br eak;

// no distance data avail abl e
case GRC_TMC_ANGLE K:
case GRC_TMC_ANGLE NOT_FULL_CORR:
case CGRC_TMC_ANGLE_NO ACC _GUARANTY:
case CGRC_TMC DI ST_ERRCR
case GRC_TMC DI ST_PPM

br eak;

/'l neither angle- nor distance- data avail able
case CGRC_TMC_ANGLE_ERROR:

case CGRC_BUSY:

case CGRC_ABORT:

case CGRC_SHUT_DOWN:

defaul t:
bExi t =TRUE;
br eak;

}

}
whil e(!bExit && nNoMeasur ement s<MAX) ;

TMC_DoMeasur e( TMC_STOP) ; // stop measur soragram
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19.4.6 TMC_GetFullMeas - returning an angle, inclination and distance measur ement

C-Declaration
TMC_Get Ful | Meas( SYSTI ME Wi t Ti e,

VB-Declaration
VB_TMC_GCet Ful | Meas(ByVal WaitTime As Long,

doubl e & dHzAngl e,

doubl e &rdVAngl e,

doubl e & dAccuracyAngl e,
doubl e & dCrosslncl,
doubl e &rdLengthlncl,
doubl e &rdAccuracyl ncl,
doubl e &rdSl opeDi st,
doubl e & dDi st Ti ne,
TMC_I NCLI NE_PRG Mode)

HzAngl e As Doubl e,

VAngl e As Doubl e,

Accur acyAngl e As Doubl e,
Crossl ncl As Doubl e,
Lengt hl ncl As Doubl e,
Accur acyl ncl As Doubl e,
Sl opeDi st As Doubl e,

Di st Ti me As Doubl e,
ByVal Mbde As Long)

ASCI|-Request

IR1LQ, 2167: WaitTime[long] ,Modelong]
ASCII-Response

9R1P, 0, 0: RC,HZ doubl€] ,V[double] ,AccAngle] doubl€e] ,C[ doubl €], L[ dosble] ,Acclncl[double] ,SopeDist[double],

DistTime[doubl €]

Remarks

This function returns angle, inclination and distance mizastisement data including accuracy and distance
measurement time. This command does not issue ariaw tistance measurement. A distance measurement has to
be started in advance. If a distance measurementfis/aplid the function ignores Wai t Ti me and returns the results.
If no valid distance measurement is available ard vae distance measurement unit is not activated (by
TMC_DoMeasur e before the TMC_Get Ful 4 Mea¥’ call) the angle measurement result is returned after the waiting
time. Information about distance measyifemnent is returned in the return code.

Parameters
Vai t Ti me (In The delay to wait for the distance measurement to finish
[mg].

Mode I'n Inclination sensor measurement mode.

HzAngl e Qut Result of the horizontal angle measurement [rad)].

VAngl e \/ Qut Result of the vertical angle measurement [rad).

Accur acyAngi'e Qut Accuracy of the angle measurements [rad].

Crossindl 4 Qut Result of the cross inclination measurement [rad].
‘Lenlrich”, Qut Result of the length inclination measurement [rad].
LAccar acyl ncl Qut Accuracy of the inclination measurements [rad)].

S/opeDi st ance Qut Result of the distance measurement [m].
|DistTine Qut Time of the distance measurement [ms].

Return-Code Names and Return-Code Values

GRC_ X 0 Execution successful.

GRC_TMC_NO_FULL_CORRECTI ON | 1283 The results are not corrected by all active sensors. Angle and
distance data are available.
In order to secure which correction is missing use the both
functions TMC | f Dat aAzeCor r Error and
TMC_I f Dat al ncCorr Err or
This message is to be considered as a warning.

GRC_TMC_ACCURACY_GUARANTEE | 1284 Accuracy is not guaranteed because the result consists of data
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and distance data are available.

which accuracy could not be verified by the system. Angle

GRC_TMC_ANGLE_XX 1285 Angle values okay, but no valid distance.
Perform a distance measurement previoudly.
GRC_TMC_ANGLE_NO_FULL _ 1288 No distance data available but angle data are valid. The return
CORRECTI ON code is equivalent to the GRC_TMC_NO_FULL_CORRECTI ON

and relates to the angle data.

function.

Perform a distance measurement first before you call this

GRC_TMC_ANGLE_NO_ACC_ 1289 Only the angle measurement is valid but its accuracy cannot, ‘

GUARANTY

be guaranteed (the tilt measurement is not available).

GRC_TMC_DI ST_ERROR 1292 No measurement because of missing target point, angle deta’ |
are available but distance data are not available.

Aim at target point and try it again.

GRC_TMC_DI ST_PPM 1291 No distance measurement respectively no distane’data
because of wrong EDM settings. Angle dateaarz available but

distance data are not available.

GRC_TMC_ANG.E_ERROR 1290 Angle or inclination measurement’&xor» Check inclination

modes in commands.

GRC_TMC_BUSY 1293 TMC resource is locked resbettively TMC task is busy.
Distance and angle data-ee ot available.

Repeat measurement

GRC_ABORT 8 M easurement thrdugiclistomer aborted.
GRC_SHUT_DOWN 12 System power otfithirough customer.
See Also

TMC_DoMeasur e
TMC_Get Angl e5

Example
GRC_TYPE rc,;
doubl e HzAngl e, VAngl e, Accur¥cyAngl e;
doubl e Crosslincl, Lenlnrtl,™Akccuracyl ncl;
doubl e Sl opeDi st ance~Hiat Ti ne;

/
r
i

{

/ activate distance nmeasul esmnt
¢ = TMC_DoMeasur e( TM3,BER, DWYST, TMC_AUTO | NO) ;
f (rc == GRC_OX)

/1 di stance neasuaeneat successful
rc = TMC_Get Full Meas(3000, HzAngl e, VAngle, AccuracyAngl e,
Crosslncl, Lenlncl, Accuracylncl,

Sl opeDi stance, DistTime, TMC MEA | NC);

if (rcg=="GRC_X)

{
/ { sase distance and angl e val ues
efse
!
/"I something with TMC _Get Ful | Meas went w ong
}
el se

}

/1 something with dist. measurenment went w ong
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195 MEASUREMENT CONTROL FUNCTIONS

19.5.1 TMC_DoMeasure - carrying out a distance measurement

C-Declaration

TMC_DoMeasur e( TMC_MEASURE_PRG Command,
TMC_| NCLI NE_PRG Mode)

VB-Declaration

VB_TMC DoMeasur e(ByVal Command As Long,
ByVal Mbde As Long)

ASCII-Request
9R1Q, 2008: Command[long] ,Mode[long]

ASCII-Response
9R1P, 0, 0: RC

Remarks
Thisfunction carries out a distance measurement according to the TMC measurement mode likasingle distance,
tracking,... . Please note that this command does not output any values (distances). In cider to get the values you
have to use other measurement functions such as TMC_Get Coor di nat e, TMC_Get Sl gMea,
TMC _Get Ful | Meas or else TMC_Get Angl e.
The result of the distance measurement is kept in the instrument and is valid t@ tive next TMC_DoMeasur e
command where a new distance is requested or the distance is clear by thesasasurement program TMC_CLEAR.

Note: If you perform a distance measurement with the measure prograi 'I.—."_C_DEF_DI ST, the distance sensor
will work with the set EDM mode, see TMC_SetEdmM qde,

Parameters
Comand in TMC nebasurement mode.
Mode in Incl{natipr sensor measurement mode.
Return-Code Names and Return-Code Values = S
GRC_XX ‘ 0 Tl?_\écution successful.
See Also ~

TMC_Set Ednivbde
TMC_Get Coor di nat e
TMC_Get Si npl eMea
TMC_Get Angl el
TMC_Get Angl e5

Example

GRC_TYPE Resul t;
short nCnt ;

/1 set aveérage Imode

Resul t =TM& Set'edmvbde( EDM_CONT_EXACT) ;
/1 perfoiym & single distance neasurenent
Resul {{=M__DoMeasur e( TMC_DEF_DI ST) ;

nant 29;
vhiT€(nCnt <100)
{"/ wait on the distance data nax. 100x100ns
Resul t =TMC_Get Coor di nat e( 100, Coor di nat e,
TMC_AUTO_I NO);
nCnt ++;
}

/1l to conplete the nmeasurenment, and clear data
TMC_DoMeasur e( TMC_CLEAR) ;

// set standard node

TMC_Set Ednivode( EMD_SI NGLE_STANDARD) ;
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19.5.2 TMC_SetHandDist - inputing a slope distance and height offset

C-Declaration

TMC_Set HandDi st (doubl e Sl opeDi st ance,

doubl e Hgt OF f

TMC_I NCLI NE_PRG Mbde)

VB-Declar ation

set,

VB_TMC_Set HandDi st (ByVal Sl opeDi stance As Doubl e,
ByVal Hgt Of fset As Doubl e,

ByVal Mbde As Long)

ASCII-Request

9R1Q, 2019: HopeDistance] doubl€e] ,HgtOffset[ double] ,Mode[long]

ASCII-Response
9R1P, 0, 0: RC
Remarks

Thisfunction is used to input manually measured slope distance and height offset for a followingymeasurement.
Additionally an inclination measurement and an angle measurement are carried out to determinefthe co-ordinates
of target. The V-angleis corrected to n/2 or 3-n/2 in dependence of the instrument’s facybecause of the manual

input.
After this command the previous measured distance is cleared.
Parameters

Sl opeDi st ance In Slope distance [m]

Hgt O f set In Height offset [m] /4,

Mode In Inclination sen$ar easurement mode [m]

Return-Code Names and Return-Code Values

GRC_XK 0 Executitn sucvessful.

GRC_TMC_ACCURACY_GUARANTEE | 1284 Acdliracy Is not guaranteed, because the result are consist of
measuring data which accuracy could not be verified by the
sytem. Co-ordinates are available.

GRC_TMC_NO_FULL_CORRECTI ON | 1283 I'he results are not corrected by all active sensors. Co-
ordinates are available.

| In order to secure which correction is missing use the both
i functions TMC | f Dat aAzeCor r Error and
TMC_I f Dat al ncCorr Error

GRC_TMC_ANGLE_XX 1285 Angle values okay, but no valid distance. Co-ordinates are
not available.

GRC_TMC_ANGLE_NQ ACC_ 1289 Only the angle measurement is valid but its accuracy cannot

GUARANTY be guaranteed (the tilt measurement is not available).
GRC_TMC_ANGIE 1O FULL_ 1288 No distance data available but angle data are valid. The return
CORRECT! &N code i's equivalent to the GRC_TMC_NO_FULL_CORRECTI ON

and relates to the angle data. Co-ordinates are not available.
Perform a distance measurement first before you call this
function.

GARCSTMC_DI ST_ERRCR 1292 No measuring, because of missing target point, co-ordinates
are not available.

Aim target point and try it again

GRC_TMC_DI ST_PPM 1291 No distance measurement respectively no distance data
because of wrong EDM settings. Co-ordinates are not
available.

GRC_TMC_ANGLE_ERROR 1290 Angle or inclination measurement error. Check inclination
modes in commands.

GRC_TMC_BUSY 1293 TMC resourceislocked respectively TMC task is busy.
Repeat measurement.

GRC_ABORT 8 M easurement through customer aborted.
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’ GRC_SHUT_DOMN ’ 12 ’ System power off through customer.

See Also

TMC_| f Dat aAzeCorr Err or
TMC_I| f Dat al ncCorr Error

Example
GRC_TYPE rc;
TMC_COORDI NATE Coor di nate

rc = VB_TMC Set HandDi st (10, 1, TMC _AUTO | NC)

i{f (rc == GRC.K) @

/1 cal cul ate coordi nates
r c=TMC_Get Coor di nat e( 1000, Coor di nat e, TMC_AUTO_| NC) O
if (rc == GRC_X)

{
/1 use coordinates

el se

: &
/1 something went w ong

}
}
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19.6 DATA SETUP FUNCTIONS

19.6.1 TMC_GetHeight - returning the current reflector height

C-Declaration

TMC_Get Hei ght ( TMC_HEI GHT &Hei ght )
VB-Declaration

VB_TMC_Get Hei ght (Hei ght As TMC_HEI GHT)
ASCII-Request

UR1Q 2011:
ASCII-Response

YR1P, 0, 0: RC,Height[double]

Remarks

This function returns the current reflector height.
Parameters

’ Hei ght ’ Qut ’ Current reflector height [m] ‘
Return-Code Names and Return-Code Values

‘ GRC_XX ‘ 0 ‘ Execution successful. O\ "/ ‘
See Also

TMC_Set Hei ght
Example

GRC_TYPE rc;

TMC_HEI GHT Hei ght, NewHei ght ;

/1 reset reflector height to 0
/1 if it is not already

rc = TMC_Get Hei ght (Hei ght);
if (Height.dH !'= 0)

NewHei ght . dHr = O;
rc = TMC_Set Hei ght ( NewHei ght ) ;
if (rc == GRC_OX)

/'l set of height successrt il

}

el se

/1 TMC i s busy, "aafset possible

}
}
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19.6.2 TMC_SetHeight — setting a new reflector height

C-Declaration

TMC_Set Hei ght ( TMC_HEI GHT Hei ght)

VB-Declar ation

VB_TMC_Set Hei ght (ByVal Hei ght As TMC_HEl GHT)

ASCII-Request

YR1Q 2012: Height[double]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function sets a new reflector height.

Parameters

Hei ght

’In

’ new reflector height [m]

Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.
GRC_TMC_BUSY 1293 TMC resource is locked respectivElyNTNVC task is busy. The
reflector height is not set.
Repeat measurement.
GRC_I VPAR 2 A reflector height less thaii 10m or greater than 100m is
entered. Invalid paraaetes
See Also Y
TMC_Get Hei ght
Example

see TMC_Get Hei ght
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19.6.3 TMC_GetAtmCorr — getting the atmospheric correction parameters

C-Declaration

TMC_Get At nCor r
(TMC_ATMOS_TEMPERATURE &At niTenper at ur e)

VB-Declar ation

VB_TMC_Get At mCor r
(At nTenperature As TMC_ATMOS_TEMPERATURE)

ASCII-Request

YR1Q 2029:
ASCII-Response

9YR1P, 0, 0: RC,Lambda[doubl€] ,Pressure[double], DryTemperatur e double] ,Wet Temperature] doubl €]
Remarks

Thisfunction is used to get the parameters for the atmospheric correction.

Parameters

| At miTenper at ur e | cut | Atmospheric Correction Data

Retur n-Code Names and Return-Code Values

‘GRC_O< ‘ 0 ‘ Execution successful.

See Also

TMC_Set At nCor r
Example

see TMC_Set At mCorr
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19.6.4 TMC_SetAtmCorr — setting the atmospheric correction parameters

C-Declaration

TMC_Set At nCor r
(TMC_ATMOS_TEMPERATURE At nifenper at ur e)

VB-Declaration

VB_TMC_Set At nCor r
(ByVal At nmTenperature As TMC_ATMOS_ TEMPERATURE)

ASCII-Request

9R1Q, 2028: Lambda[ doubl€] ,Pressure[double], DryTemperature] doubl €] ,\WetTemper atur €] doubl €]
ASCII-Response

9R1P, 0, 0: RC,
Remarks

Thisfunction is used to set the parameters for the atmospheric correction.

Parameters

’ At nTenper at ur e ’ In ’ Atmospheric Correction Data

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also
TMC_Cet At nCor r
Example
TMC_ATMOS_TEMPERATURE At nCorr ;

TMC_Get At nCorr (At nCorr);

/1 set new wet and dry tenperature
At mCor r . dDr yTenper at ur e=60;

At mCor r . dWet Tenper at ur e=80;

TMC_Set At nCorr (At nCorr);
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19.6.5 TMC_SetOrientation - orientating the instrument in hz-direction

C-Declaration
TMC _Set Ori entati on(double HzOri entati on)
VB-Declaration
VB_TMC Set Ori entation(ByVal HzOrientati on As Doubl e)
ASCII-Request
9R1Q, 2113: HzOrientation[doubl€]
ASCII-Response
9R1P, 0, 0: RC
Remarks
Thisfunction is used to orientate the instrument in Hz direction. It is a combination of an angle measurement (o

get the Hz offset and afterwards setting the angle Hz offset in order to orientates onto a target. Befor¢ tYienew
orientation can be set an existing distance must be cleared (use TMC_DoMeasur e with the commafid=

TMC_CLEAR).
Parameters
HzOrientation ’ In ’ Hz Orientation [rad]
Return-Code Names and Return-Code Values
GRC_ X 0 Execution successful. >

GRC_TMC_ACCURACY_GUARANTEE | 1284 Accuracy is not guarantees, hecause the result are consist of
measuring data whig¢h asCuracy could not be verified by the
system. Co-ordinates aroavailable.
GRC_TMC_NO_FULL_CORRECTI ON | 1283 The results arefotgorrected by all active sensors. Co-
ordinates ar¢ avairable.

In ordert0"sature which correction is missing use the both

functi@asTMC)| f Dat aAzeCor r Error and
TMCLI fiDat al ncCorr Error

GRC_TMC_ANGLE_K 1285 "Gk values okay, but no valid distance. Co-ordinates are
ngt available.
GRC_TMC_ANGLE_NO_ACC_ 1289 Only the angle measurement is valid but its accuracy cannot
GUARANTY be guaranteed (the tilt measurement is not available).
GRC_TMC_ANGLE_NO_FULL _ ({2958 No distance data available but angle data are valid. The return
CORRECTI ON | code i's equivalent to the GRC_TMC_NO_FULL_CORRECTI ON

and relates to the angle data. Co-ordinates are not available.

Perform a distance measurement first before you call this
function.

GRC_TMC_DI ST_ERR&R 1292 No measuring, because of missing target point, co-ordinates
are not available.

Aim target point and try it again

GRC_TMC(DI §17PPM 1291 No distance measurement respectively no distance data
because of wrong EDM settings. Co-ordinates are not
available.

GRS, "MC_ANGLE_ERROR 1290 Angle or inclination measurement error. Check inclination
modes in commands.

| GRC_TMC_BUSY 1293 TMC resourceislocked respectively TMC task is busy.
Repeat measurement.
GRC_ABORT 8 M easurement through customer aborted.
GRC_SHUT_DOWN 12 System power off through customer.
See Also

TMC_| f Dat aAzeCorr Err or
TMC_I f Dat al ncCorr Error
TMC_DoMeasur e
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Example
GRC_TYPE Resul t;

/1 clear existing distance first
TMC_DoMeasur e( TMC_CLEAR) ;

/1 set orientation to O

Resul t =TMC_Set Ori ent ati on(0. 0);

i f(Result!=GRC_OK)

{

/1 error or warning handling

}
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19.6.6 TMC_GetPrismCorr - getting the prism constant

C-Declaration

TMC_Get Pri snCorr (doubl e &Pri snCorr)
VB-Declaration

VB_TMC_Cet PrismCorr (PrisnCorr As Doubl e)
ASCII-Request

UR1Q 2023:
ASCII-Response

9R1P, 0, 0: RC,PrismCorr[doubl€]
Remarks

This function is used to get the prism constant.

Parameters

’ Pri smCorr ’ Qut ’ Prism constant [m]
Retur n-Code Names and Return-Code Values

‘ GRC_ X ‘ 0 ‘ Execution successful.
See Also
Example

S
O

o
S

LeicaViva- Novalmaging — Version 5.51

227



GeoCOM Reference Manua

Contents

19.6.7 TMC_SetPrismCorr - setting the prism constant

C-Declaration

TMC_Set Pri snCorr (doubl e dPri snCorr)
VB-Declaration

VB_TMC_Set Pri smCorr (dPrisnCorr As Doubl e)
ASCII-Request

9R1Q, 2024 dPrismCorr
ASCII-Response

9R1P, 0, 0: RC
Remarks

Thisfunction is used to set the prism constant.

Parameters

’ Pri smCorr ’ I'n ’ Prism constant [m]
Retur n-Code Names and Return-Code Values

‘ GRC_ XX ‘ 0 ‘ Execution successful.
See Also
Example

S
O

o
S
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19.6.8 TMC_GetRefractiveCorr — getting therefraction coefficient

C-Declaration
TMC_Get Refracti veCorr ( TMC_REFRACTI ON &Refracti ve)

VB-Declaration

VB_TMC Get Refracti veCorr
(Refractive As TMC_REFRACTI ON)

ASCII-Request
UR1Q, 2031:
ASCII-Response
9R1P, 0, 0: RC,RefOn[boolean] ,EarthRadius]doubl€], RefractiveScal€] double€]
Remarks
Thisfunction is used to get the refraction coefficient for correction of measured height difference

Parameters

’ Refractive ’ Qut ’ Refraction control data ‘
Return-Code Names and Return-Code Values

‘ GRC_ XX ‘ 0 ‘ Execution successful. ‘
See Also

TMC_Set Refracti veCorr
Example

const doubl e Eart hRadi us = 6378000;

GRC_TYPE rc;

TMC_REFRACTI ON Refracti ve;

/1 check the earth radius setting
/1 and reset if necessary
rc = TMC GetRefracti veCorr(Refractive);
if (Refractive. dEarthRadi us != Eart hRaOnusj
{
Ref racti ve. dEart hRadi us = Eart hRaii (i,
rc = TMC Set Refracti veCorr (Refgaative);
if (rc == GRC_OX)

{
/1 set of earth radi usgSucegssft ul
}
el se
/1 set not succeassflil (subsystem busy)
}

}
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19.6.9 TMC_SetRefractiveCorr - setting the refraction coefficient

C-Declaration
TMC_Set Refracti veCorr ( TMC_REFRACTI ON Refractive)
VB-Declaration

VB_TMC_Set Refracti veCorr
(ByVal Refractive As TMC _REFRACTI ON)

ASCI|-Request
9R1Q, 2030: RefOn[boolean] ,EarthRadiug doubl€], RefractiveScal e double€]
ASCII-Response

9R1P, 0, 0: RC
Remarks
Thisfunction is used to set the refraction distortion coefficient for correction of measured height diff&rgnce.
Parameters
Refractive ‘ I'n ‘ Refraction control data N\
Return-Code Names and Return-Code Values -
GRC_XK 0 Execution successful.
GRC_TMC_BUSY 1293 TMC resource is locked respestivéys TMC task is busy. The
refraction distortion factor ig it sét.
Repeat measurement.
GRC_I VRESULT 3 Wrong values enterel, o’
GRC_SETI NCOVPLETE 7 Invalid number ¢ parameters.
See Also \
TMC_Get Refracti veCorr
Example

see TMC_Get Refracti veCorr
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19.6.10 TMC_GetRefractiveM ethod — getting the refraction model

C-Declaration
TMC_Get Refracti veMet hod(unsi gned short &Met hod)
VB-Declaration
VB_TMC Get Refracti veMet hod(Met hod As | nteger)
ASCII-Request
YR1Q 2091:
ASCII-Response
9R1P, 0, 0: RC,Method[unsigned short]
Remarks
Thisfunction is used to get the current refraction model. Note that changing the refraction method is not
indicated on the instrument’s interface.

Parameters

Met hod Qut Refraction data:

Met hod = 1 means method 1 (for the rest of trie world)
Met hod = 2 means method 2 (for Australia)

Retur n-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also
TMC_Set Refracti veMet hod
Example
const unsigned short Refracti veMet hod = 1;

GRC_TYPE rc,;
unsi gned short Met hod;

/1l set the refractive nethode to 1
/1 if it is not already

rc = TMC Get Refracti veMet hod( Met hod) |

if (Method !'= RefractiveMet hod)

{
rc = TMC_Set Refracti veMet hoa(JReir act i veMet hod) ;
if (rc == GRC_X)

/1 set of refractiag netdode successful

}

el se

/1 set not successful (subsystem busy)

}
}
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19.6.11 TMC_SetRefractiveM ethod - setting the refraction model

C-Declaration

TMC_Set Refracti veMet hod(unsi gned short Met hod)

VB-Declaration

VB_TMC_Set Ref racti veMet hod( ByVal
ASCII-Request

9R1Q, 2090: Method[unsigned short]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function is used to set the refraction model.

Parameters

Met hod As | nteger)

Met hod In

Refraction data:

Met hod = 1 means method 1 (for the rest oithe*world)
Met hod = 2 means method 2 (for Axstralia)

Return-Code Names and Return-Code Values

GRC_XK 0 Execution successful.
GRC_TMC_BUSY 1293 TMC resource is locked redoectively TMC task is busy. The
refraction model is not gei
Repeat measurement:
See Also O
TMC_Get Refracti veMet hod
Example

see TMC_Get Refract i veMet hod
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19.6.12 TMC_GetStation - getting the station coor dinates of the instrument

C-Declaration

TMC_Get St ati on( TMC_STATI ON &St ati on)
VB-Declaration

VB_TMC Get Station(Station As TMC_STATI ON)
ASCII-Request

YR1Q 2009:
ASCII-Response

9R1P, 0, 0: RC,EQ[double] ,NO[double] ,HO[doubl€] ,Hi[doubl €]
Remarks

Thisfunction is used to get the station coordinates of the instrument.

Parameters

‘ Station ‘ Qut ‘ Instrument station co-ordinates [m].

Return-Code Names and Return-Code Values

‘ GRC_X ‘ 0 ‘ Execution successful.

See Also
TMC_Set Station
Example

GRC_TYPE rc,;

TMC_STATION Station, NullStation;
Nul | St ati on. dEO ;
Nul | St ati on. dNO
Nul | St ati on. dHO
Nul | St ati on. dHi

)

eeee

)

/! reset station coordinates to O

= TMC Get Station(Station);
((Station.dEO !'= 0)] |
(Station.dNO !'= 0)]|
(Station.dHO !'= 0)]|
(Station.dH != 0))

rc
if

rc = TMC _Set Stati on(Nul | St ati ¥,
if (rc == GRC_OX)

{
/1 reset of stali"On Yuecesstul
}
el se
{
/'l reset nci successful (subsystem busy)
}

}
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19.6.13 TMC_SetStation - setting the station coor dinates of the instrument

C-Declaration

TMC_Set Stati on( TMC_STATI ON St ati on)
VB-Declaration

VB_TMC Set Station(ByVal Station As TMC_STATI ON)
ASCII-Request

%R1Q 2010: EO[double] ,NO[doubl€] ,HO[doubl€] ,Hi[ doubl€]
ASCII-Response

9R1P, 0, 0: RC
Remarks
Thisfunction is used to set the station coordinates of the instrument.
Parameters
Station ’ I'n ’ Instrument station co-ordinates [m].
Return-Code Names and Return-Code Values
GRC_XK 0 Execution successful.
GRC_TMC_BUSY 1293 TMC resource is locked respectivElyNTNiC task is busy or a
distanceis existing. The instryifienaso-ordinates are not set.
Clear distance and repeat rieaswrement.
See Also >

TMC_Get Station
TMC_DoMeasur e

Example
see TMC _Get St ati on
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19.6.14 TMC_GetAtmPpm — getting the atmospheric ppm correction factor

C-Declaration
TMC_Get At nPpm ( doubl e &dPpnA)

VB-Declaration
VB_TMC_Get At mPpm (dPpmA As Doubl e)

ASCI|-Request

9R1Q 2151:
ASCI|-Response

YR1P, 0, 0: RC, dPpmA[double]

Remarks

This function retrieves the atmospheric ppm value.
Parameters

| dPpmA | cut | Atmospheric ppm correction factor. \ |
Return-Code Names and Return-Code Values

‘ GRC_X ‘ 0 ‘ Execution successful. 4 __ ‘
See Also

TMC_Set At mPpm
TMC_Get GeoPpm
TMC_Set GeoPpm
TMC_Get Pri smCorr

Example
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19.6.15 TMC_SetAtmPpm — setting the atmospheric ppm correction factor

C-Declaration
TMC_Set At nPpm (doubl e dPpmA)

VB-Declaration
VB_TMC_Set At nPpm (ByVal dPpmA As Doubl e)

ASCII-Request
YR1LQ 2148: dPpmA[double]

ASCII-Response
9R1P, 0, 0: RC
Remarks
Thisfunction is used to set the atmospheric ppm value.

Parameters

’ dPpmA ’ I'n ’ Atmospheric ppm correction factor

Return-Code Names and Return-Code Values
’ GRC_X ’ 0 ’ Execution successful.

See Also

TMC_Get At mPpm
TMC_Get GeoPpm
TMC_Set GeoPpm
TMC_Get Pri snCorr

Example
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19.6.16 TMC_GetGeoPpm - getting the geometric ppm correction factor

C-Declaration

TMC_Get GeoPpn{unsi gned short &unCGeomJseAut omati c,
doubl e &dScal eFact or Central Meri di an,
doubl e &JCOf f set Central Meri di an,
doubl e &dHei ght Reducti onPPM
doubl e &dI ndi vi dual PPM

VB-Declaration
VB_TMC_Get GeoPpn{ unGeonlJseAut omati ¢ as I nteger,
dScal eFact or Central Meri di an as Doubl e,
dOf fset Central Meridi an as Doubl e,
dHei ght Reduct i onPPM as Doubl e,
dl ndi vi dual PPM as Doubl €)

ASCII-Request
YRLQ 2154:
ASCII-Response

IR1P, 0, 0: RC,unGeomUseAutomatic[unsigned short] ,dScaleFactor CentralMeridian[ doubl ey
dOffsetCentral Meridian[ doubl €] ,dHeightReductionPPM[ doubl €] ,dIndividual PPM[ doubl €]
Remarks

This function retrieves the geometric ppm values.

Parameters
unGeonlseAut omat i ¢ Qut Current state of the €=ormelric ppm calculation switch
(automatic or mariua)
dScal eFact or Central Meri di an | Cut Scale factor on Cantral meridian
dOf f set Central Meri di an Qut Offset frem dentral meridian [m]
dHei ght Reduct i onPPM Qut ppm yalte duéto height above reference
dl ndi vi dual PPM Qut Inditidual ppm value
Return-Code Names and Return-Code Values
GRC_ X ’ 0 —[ ‘Execution successful.
See Also N

TMC_Get At mPpm
TMC_Set At mPpm
TMC_Set GeoPpm
TMC_Get Pri snCorr

Example
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19.6.17 TMC_SetGeoPpm - setting the geometric ppm corr ection factor

C-Declaration
TMC_Set GeoPpn{ unsi gned

VB-Declaration

VB_TMC_Set GeoPpn{ By Val
By Val
By Val
By Val
By Val

ASCII-Request

short unGeonlJseAut onati c,

doubl e dScal eFact or Cent ral Meri di an,
doubl e dOf f set Central Meri di an,
doubl e dHei ght Reduct i onPPM

doubl e dI ndi vi dual PPM

unCGeomseAut omati ¢ as | nteger,

dScal eFact or Central Meri di an as Doubl e,
dOf fset Central Meridi an as Doubl e,

dHei ght Reduct i onPPM as Doubl e,

dl ndi vi dual PPM as Doubl €)

UR1Q, 2153: unGeomUseAutomatic[unsigned short] ,dScaleFactor CentralMeridian[doubl€],
dOffsetCentral Meridian[ doubl €] ,dHeightReductionPPM[ doubl €] ,dI ndividual PPM[ doubl €]

ASCII-Response
9R1P, 0, 0: RC
Remarks

Thisfunction is used to set the geometric ppm values.

Parameters

unGeomJseAut omati ¢

I'n

Current state of the Georrdric ppm calculation switch
(automatic or matuas)

dScal eFactorCentral Meridian [In

Scale factor on central meridian

dO fset Central Meridi an

I'n

Offset frem central meridian [m]

dHei ght Reduct i onPPM

In

ppm valte dueto hei ght above reference

dl ndi vi dual PPM

I'n

Individual ppm value

Return-Code Names and Return-Code Values

GRC K

‘ 0 N —[ ‘Execution successful.

See Also

TMC_Get At mPpm
TMC_Set At mPpm
TMC_Get GeoPpm
TMC_Get Pri snCorr

Example
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19.7.1 TMC_GetFace - getting the face information of the current telescope position

INFORMATION FUNCTIONS

C-Declaration

TMC_CGet Face( TMC_FACE &Face)

VB-Declaration

VB_TMC_Get Face(Face As Long)

ASCI1-Request

YRLQ, 2026:

ASCI|-Response

9YR1P, 0, 0: RC,Face[long]

Remarks
This function returns the face information of the current telescope position. The face information{isenly valid, if

the instrument is in an active measurement state (that means a measurement function was calleaefere the
TMC_Get Face call, see example). Note that the instrument automatically turns into an inactivexmaasurement

state after a predefined timeout.

Parameters

[Face | cut | Face position,

Retur n-Code Names and Return-Code Values

‘ GRC_ X ‘ 0 ‘ Execution successfu!

See Also

AUT_ChangeFace

Example

GRC_TYPE rc,;
TMC_FACE Face;

/1 turn the face if not in normal positnon

/! set active neasurenent state
rc = TMC_DoMeasur e( TMC_DEF_DI ST, ¢"F0%, AUTO | NO) ;
rc = TMC_Get Face( Face);
if (Face == TMC_FACE_TURN)
{
rc = AUT_ChangeFace(AUL, RORIAL,
AUT 2G| T ON,
RALSE) ;
if (rc == GRC_X)

/1 face sucf€egsfuly turned

}

el se

{
}

L/ Chear distance
C ™ IMC_DoMeasur e( TMC_CLEAR, TMC_AUTO I NC);

/'l change face problem see AUT_ChangeFace
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19.7.2 TMC_GetSignal - getting information about the EDM signal intensity

C-Declaration
TMC_Get Si gnal (TMC_EDM SI GNAL &Si gnal )

VB-Declaration
VB_TMC_Get Si gnal (Si gnal As TMC_EDM Sl GNAL)

ASCII-Request
UR1Q, 2022:

ASCII-Response
9R1P, 0, 0: RC,Sgnallntensity] doubl€] , Time[long]

Remarks
This function returns information about the intensity of the EDM signal. The function can only perform a
measurement if the signal measurement program is activated. Start the signal measurement prggram
with TMC_DoMeasur e where Conmand = TMC_SI GNAL. After the measurement the EDM must (6e awiiChed off
(use TMC_DoMeasur e where Command = TMC_CLEAR). While measuring there is no angle measurernent data

available.
Parameters
| Si gnal | cut | Signal intensity information. A
Return-Code Names and Return-Code Values
GRC_ X 0 Execution successful.
GRC_TMC_SI GNAL_ERRCR 1294 Error within signal meeaadrement.
At repeated occur(Cal Setvice.
GRC_ABORT 8 Measurement tfotgh customer aborted.
GRC_SHUT_DOWN 12 System powey off through customer.
See Also L
TMC_DoMeasur e
Example

GRC_TYPE Resul t;
TMC_SI GNAL Si gnal ;

TMC_DoMeasur e( TMC_SI GNAL) ;

do
Resul t =TMC_Get Si gn#i \Si=gnal ) ;
i f (Resul t ==CGRC424Q
{
}
}whi | e( Resyl W==/53RC_OK) ;
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19.8 CONFIGURATION FUNCTIONS
19.8.1 TMC_GetAngSwitch - getting the angular correction status
C-Declaration
TMC_Get AngSwi t ch( TMC_ANG_SW TCH &SwCorr)
VB-Declaration
VB_TMC_Get AngSwi t ch(SwCorr As TMC_ANG SW TCH)
ASCII-Request
9R1Q 2014:
ASCII-Response
9R1P, 0, 0: RC,InclineCorr[long] ,StandAxisCorr[long],
CollimationCorr[long],TiltAxisCorr[long]
Remarks
This function returns the angular corrections status.
Parameters
| Swor r | cut | Angular corrections status. |
Return-Code Names and Return-Code Values
’ GRC_XX ’ 0 ’ Execution successful. ‘
See Also
TMC_Set AngSwi t ch
Example
GRC_TYPE rc;
TMC_ANG SW TCH SwCor r;
/1 get the switch state for the angul ar
/1 correction
rc = TMC_Get AngSwi t ch( SwCorr) ;
if (SwCorr.eTiltAxisCorr == ON)
/1 Tilting axis correction turqed On
}
el se
/1 Tilting axis corredtignturned Of
}
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19.8.2 TMC_GetlInclineSwitch - getting the dual axis compensator status

C-Declaration

TMC_GetInclineSwitch(ON_OFF_TYPE &SwCorr)
VB-Declaration

VB_TMC Get I nclineSwitch(SwCorr As Long)
ASCII-Request

UR1Q, 2007:
ASCII-Response

9R1P, 0, 0: RC,SwCorr[long]
Remarks

This function returns the current dual axis compensator status.

Parameters

’ SwCor r ’ Qut ’ Dual axis compensator status.

Return-Code Names and Return-Code Values

’ GRC_K ’ 0 ’ Execution successful.

See Also
TMC _SetlnclineSwitch
Example

GRC_TYPE rc;
ON_OFF_TYPE SwCorr

/1 clear distance first before you change the stiate
TMC_DoMeasur e( TMC_CLEAR, TMC_AUTO, | NO) ;

/1 deactivate the conpensator
/1 if it is not already

rc = TMC GetlnclineSwitch(SwCorr);
if (SwCorr == ON)
{
rc = TMC_SetlInclineSw tch(COFF)¢
if (rc == GRC_OX)

{
/'l successfully deactvaieu
}
el se
/1 set not succeassflil (subsystem busy)
}

}
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19.8.3 TMC_SetlInclineSwitch — switching the dual axis compensator on/off

C-Declaration

TMC_SetInclineSwitch(ON_OFF_TYPE SwCorr)
VB-Declaration

VB_TMC Set I nclineSwi tch(ByVal SwCorr As Long)
ASCII-Request

9R1Q, 2006: SwCorr[long]
ASCII-Response

9R1P, 0, 0: RC
Remarks
This function switches the dual axis compensator on or off.
Parameters
SwCor r ’ I'n ’ Dual axis compensator status. .
Return-Code Names and Return-Code Values N
GRC_XK 0 Execution successful.
GRC_TMC_BUSY 1293 TMC resource is locked respectivElyNTNVC task is busy or a
distanceis existing. The inclin€tam=4s not changed.
Clear distance and repeat rieaswrement.
See Also >
TMC _GetlnclineSwitch
Example

see TMC GetlnclineSwi tch
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198.4 TMC_GetEdmM ode - getting the EDM measur ement mode

C-Declaration

TMC_Get Edmvbde( EDM_MODE &\bde)
VB-Declaration

VB_TMC_Get Ednmvbde( Mbde As Long)
ASCII-Request

YR1Q 2021:
ASCII-Response

9YR1P, 0, 0: RC,Mode[long]
Remarks

This function returns the EDM measurement mode.

Parameters

‘ Mbde ‘ Qut ‘ EDM measurement mode. )

Return-Code Names and Return-Code Values

‘ GRC_K ‘ 0 ‘ Execution successful.

See Also
TMC_Set Ednivbde
Example

GRC_TYPE rc;
EDM MODE  Mode;

/1 set EDM nbde to single standard
/1 if it is in any repeated node

rc = TMC_Get Edmivbde( Mbde) ;
switch (Mode)
{
case ( EDM CONT_STANDARD) :
case (EDM CONT_DYNAM C):
case (EDM CONT_FAST):
rc = TMC_Set Ednmivbde( EDM_SI NG45, STANDARD) ;
if (rc == GRC_X)

/1 set to single nodessiccessful

}

el se

/1 set not sicces!ful (subsystem busy)

}
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19.8.5 TMC_SetEdmM ode - setting EDM measur ement modes

C-Declaration
TMC_Set Edmivbde( EDM_MODE Mbde)
VB-Declar ation

VB_TMC_Set Edmivbde( ByVal Mbde As Long)

ASCII-Request

9R1Q, 2020: Mode[long]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function sets the current measurement mode. The measure function TMC_DoMeasur e( TMC_DEF DI ST)

uses this configuration.

Parameters
Mode ’ I'n ’ EDM measurement mode.
Return-Code Names and Return-Code Values
GRC_ X 0 Execution successful.
GRC_TMC_BUSY 1293 TMC resource is locked respeiives”TMC task is busy. The
EDM modeis not set.
Repeat measurement.
See Also \~

TMC_Get Ednmivbde
TMC_DoMeasur e

Example
see TMC_Get Ednivbde
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19.8.6 TMC_GetSimpleCoord - getting cartesian coor dinates

C-Declaration

TMC_Get Si npl eCoor d(  SYSTI ME Wi t Ti ne,

doubl e &dCoor dE,
doubl e& dCoor dN,
doubl e& dCoor dH,

TMC_I NCLI NE_PRG ePr og)

VB-Declar ation

VB_TMC_GCet Si npl eCoor d(

By Val

ASCII-Request
UR1Q, 2116: WaitTime[long] ,eProg[long]
ASCII-Response
YR1P, 0, 0: RC,dCoordE[double], dCoordN[double] , dCoordH[ doubl €]
Remarks
This function gets the cartesian co-ordinates if avalid distance exists. The parameter Y% Ti me defined the

max wait time in order to get avalid distance. If after the wait time a valid distasice ¥oes not exist, the function
initialises the parameter for the co-ordinates (E, N, H) with 0 and returns an eftor. or the co-ordinate calculate
will require incline results. With the parameter ePr og you have the possikillity,t6 either measure an inclination,

use the pre-determined plane to calculate an inclination, or use the autcraatres\node wherein the system decides
which method is appropriate (see 15.1.1).

Parameters

Vi t Ti ne In Max. waitdirae to get a valid distance [ms].

eProg In Inclipatien serjsor measurement mode.

dCoor dE out Fastiag,

dcoor dN Out Morting.

dcoor dH Out @rthometric height.

Return-Code Names and Return-Code Vaiues

GRC_XK & Execution successful.

GRC_TMC_ACCURACY_GUARANTEL-"(11284 Accuracy is not guaranteed, because the result are consist of
measuring data which accuracy could not be verified by the
system. Co-ordinates are available.

GRC_TMC_NO_FULL_CORRECHI ON | 1283 The results are not corrected by all active sensors. Co-
ordinates are available.
In order to secure which correction is missing use the both
functions TMC | f Dat aAzeCor r Error and
TMC_I f Dat al ncCorr Error

GRC_TMZANGLE_OK 1285 Angle values okay, but no valid distance. Co-ordinates are
not available.

RCIMC_ANGLE_NO_ACC_ 1289 Only the angle measurement is valid but its accuracy cannot

CCARANTY be guaranteed (the tilt measurement is not available).
GRC_TMC_ANGLE_NO_FULL_ 1288 No distance data available but angle data are valid. The return
CORRECTI ON code i's equivalent to the GRC_TMC_NO_FULL_CORRECTI ON

and relates to the angle data. Co-ordinates are not available.
Perform a distance measurement first before you call this
function.

GRC_TMC_DI ST_ERROR 1292 No measuring, because of missing target point, co-ordinates
are not available.
Aim target point and try it again

GRC_TMC_DI ST_PPM 1291 No distance measurement respectively no distance data
because of wrong EDM settings. Co-ordinates are not
available.

By Val

Wai t Ti me As Long,
dCoor dE As Doubl e,
dCoor dN As Doubl e,
dCoor dH As Doubl e,
eProg As Long)
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GRC_TMC_ANGLE_ERRCR 1290 Angle or inclination measurement error. Check inclination
modes in commands.
GRC_TMC_BUSY 1293 TMC resourceis locked respectively TMC task is busy.
Repeat measurement.
GRC_ABORT 8 Measurement through customer aborted.
GRC_SHUT_DOWN 12 System power off through customer.
See Also

TMC_GCet Coor di nat e
TMC_I| f Dat aAzeCorr Error
TMC_I f Dat al ncCorr Error

Example
GRC_TYPE Resul t;
TMC_ANG SWTCH SwCorr;
SYSTI ME Wi t Ti ne;
TMC_| NCLI NE_PRG ePrgm
BOOLE bEXi t;
Doubl e dCoor dE, dCoor dN, dCoor dH;
TMC_Get AngSwi t ch( SwCorr) ; /1 nmeasure rate will
SwCorr . el ncl i neCorr =0ON,; // be reduced with
SwCor r . eSt andAxi sCor r =ON,; /1 angle and incline
SwCorr.eCollimati onCorr=0ON; // corrections.
SwCorr. eTi | t Axi sCorr =ON;
TMC_DoMeasure(TMC_CLEAR); // clear distance first TMZ SctlngSwitch(SwCorr); //
bef ore you can set the
/1 ANG swi tches, the
/! distance nust be
/1 cleared

/
/
/

TMC_DoMeasur e( TMC_RTRK_DI ST) ;

Wai t Ti me=500;// set max. wait
eProg=TMC_AUTO_INC,; // set
bEXxi t =FALSE;

do

{
Resul t =TMC_Get Si npl eCoor 2L Vvait

/| execute rapit
/ trackiag
/ measurenent

time Q00 ns]

automat ea)ly incline prgm

Ti me, dCoor dE,

¢Coor dN, dCoordH, eProg);

switch(Result)

{
case GRC_ XX

case GRC_TMC N@ FyLL_CORRECTI ON:
case GRC _TMCACRUFACY_ GUARANTEE:

/] i% Wais)cases are the
/] axanl adl e

Br eak;

Def aulft
Wexi't =TRUE;

[/ in all
/'l valid and set to O
/1 further errorhandling
Break;
}/ 1 end switch
}// end do while
whi | e(!bEXxit);

TMC_DoMeasur e( TMC_CLEAR) ;

coor di nat es

ot her cases are the coordinates not

/1l conpl ete nmeasur enent
/1 and clear

dat a

LeicaViva- Novalmaging — Version 5.51

247



GeoCOM Reference Manua Contents

19.8.7 TMC_lfDataAzeCorrError —returning the statusif an ATR error occurs

C-Declaration
TMC_I| f Dat aAzeCorr Error ( BOOLE& bAtr Correcti onError)
VB-Declaration

VB_TMC_| f Dat aAzeCorr Error
(bAtrCorrectionError As Long)

ASCII-Request
UR1Q 2114:
ASCII-Response
YR1P, 0, 0: RC,bAtrCorrectionError[long]
Remarks
This function returns the status of the ATR correction of the last measurement. If you get areturn codle

GRC_TMC _ANGLE_NOT_FULL_CORR or GRC_ TMC_NO_FULL_CORRECTION from a pieast=ément
function, this function indicates whether the returned data is missing a deviation correction of tive ATIR or not.

Parameters

BAtr CorrectionError Out Flag, if ATR correction error occurted or not
FALSE: no error occurred
TRUE: last datarecord not edrrected with the ATR-
deviation

Return-Code Names and Return-Code Values

GRC_XX ’ 0 ’ Execution successil N, .
See Also

TMC_I f Dat al ncCorr Err or
Example

GRC_TYPE Resul t;

SYSTI ME Wi t Ti ne;

TMC_| NCLI NE_PRG ePr gm

doubl e dCoor dE, dCoor dN, dCoof d

TMC _DoMeasure( TMC_DEF DI ST);// exewause single
[ [anst neasur enent

Wai t Ti me=500;// set max. wdit “='ne 500 [ ns]
eProg=TMC_AUTO I NC,// setmautomatically incline prgm

Resul t =TMC_Get Si npl £Coc¢ a¢'Wai t Ti ne, dCoor dE,
dCoor dN, dCoordH, eProg);
switch(Result)
{
case GRC_TMCANCWFULL CORRECTI ON:
TMC ¢ f'8at adAzeCorr Error (bAzeCorrError);
TMC_L1Qawal ncCorr Error (bl ncCorrError);
i f (DAzgCorrError)

» Joordinates are not corrected with the Aze-
/] deviation correction

s
i f(blncCorrError)
{
// coordinates are not corrected with the
/! incline correction
}
case GRC_ XX
case GRC_TMC_ACCURACY_GUARANTEE:
/!l in this cases are the coordinates
/1 avail abl e
br eak;
defaul t:
// in all other cases are the coordi nates not
// valid and set to O
/1 further errorhandling
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br eak;
}/1 end switch

TMC_DoMeasure( TMC_CLEAR); // conpl ete neasurenent
/1 and clear data
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19.8.8 TMC_IfDatalncCorrError — returning the status if an inclineerror occurs

C-Declaration
TMC_I f Dat al ncCorr Error ( BOOLE& bl ncCorrecti onError)
VB-Declaration

VB_TMC | f Dat al ncCorr Error
(bl ncCorrectionError As Long)

ASCII-Request
UR1Q 2115:
ASCII-Response
YR1P, 0, 0: RC,blncCorrectionError[long]
Remarks
This function returns the status of the inclination correction of the last measurement. If you get aretun/<code
GRC_TMC _ANGLE_NOT_FULL_CORR or GRC_ TMC_NO_FULL_CORRECTION from a pieast=ément

function, this function indicates whether the returned data is missing an inclination correction osnot./=rror
information can only occur if the incline sensor is active.

Parameters
Bl ncCorrectionError Out Flag, if incline correction error oZCixred or not
FALSE: no error occurred
TRUE: last datarecord naf corrected with the

incline-correctiai

Return-Code Names and Return-Code Values

GRC_X ’ 0 ’ Execution succedful s
See Also

TMC_| f Dat aAzeCorr Err or

Example
see exanple TMC_|f Dat aAzeCorr Error
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19.8.9 TMC_SetAngSwitch - enabling/disabling the angle corrections

C-Declaration

TMC_Set AngSwi t ch( TMC_ANG_SW TCH Swi t ch)
VB-Declaration

VB_TMC_Set AngSwi t ch(ByVal Switch As TMC_ANG SW TCH)
ASCII-Request

9R1Q, 2016: InclineCorr[long] ,SandAxisCorr[long],

CollimationCorr[long],TiltAxisCorr[long]

ASCII-Response

9R1P, 0, 0: RC
Remarks
With this function you can enable/disable the following angle measurement corrections.
i ncline: Theinclination will be considered for the angle
measurement if enabled.
stand axis: The standard axis correction will be considered for the
angle measurement if enabled.
collimation:  Thecollimation will be considered for the angle
measurement if enabled
tilt axis: Thetilt axis will be considered in the angle
measurement if enabled.
Parameters
Swi tch | | Angle measureniat cerrections
Return-Code Names and Return-Code Values
GRC_XK 0 Executign sedcessful.
GRC_TMC_BUSY 1293 TMEZTesturceis locked respectively TMC task isbusy or a
Oi&tence'exists.
{ (e distance and try it again.
See-Also

TMC_DoMeasur e
TMC_Get AngSwi t ch

Example
See exanple TMC_Qui ckF st
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19.8.10 TMC_GetSlopeDistCorr — getting the total ppm and prism correction factors

C-Declaration

TMC_Get Sl opeDi st Corr (doubl e dPpnCorr,
doubl e dPri snCorr)

VB-Declaration

VB_TMC_Get Sl opeDi st Corr (dPpntCor r As Doubl e,
dPri smCorr As Doubl e)

ASCII-Request
UR1Q, 2126:
ASCII-Response
9YR1P, 0, 0: RC,dPpmCorr[double], dPrismCorr[double]

Remarks
This function retrieves the total ppm value (atmospheric+geometric ppm) plus the current prism ganstant:
Parameters
dPpnCor r Qut Total ppm correction factor. W
dPri snCorr Qut The correction factor of the prism.
Return-Code Names and Return-Code Values Fo
‘ GRC_OK ‘ 0 ‘ Execution successful. \
See Also
TMC_Get Pri snCorr,
Example
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20GEOCOM RELEASES

This chapter shows the changes between the different Rel eases of GeoCOM

20.1 RELEASE 5.50
This GeoCOM Release 5.50 was introduced with Viva/ Nova Firmware Release 5.5
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21APPENDIX

A RETURN-CODE NAMESAND RETURN-CODE VALUES

The return codes described here are codes, which may be returned from RPC’s and GeoCOM general functions
(COMF). A successful completion will be denoted by GRC_OK. Almost all of the return codes are error codes.
Nevertheless, some of them have a more informational character. Therefore, refer also to the description of a specific
function. In aspecial context the meaning of a return code might vary alittle bit.

The list described hereis organised in subsystem related categories. The Ret CodeNane describes the constant asit is
defined for the Viva TPS seriesinstruments. Additionally to find an error code by number they are given too.

LeicaViva- Novalmaging — Version 5.51 254



GeoCOM Reference Manua

Return-Code names and return-code values

TPS
RetCodeName

GRC_OK
GRC_UNDEFINED
GRC_IVPARAM
GRC_IVRESULT
GRC_FATAL
GRC_NOT_IMPL
GRC_TIME_OUT

GRC_SET_INCOMPL
GRC_ABORT
GRC_NOMEMORY
GRC_NOTINIT
GRC_SHUT_DOWN
GRC_SYSBUSY

GRC_HWFAILURE
GRC_ABORT_APPL

GRC_LOW_POWER

GRC_IVVERSION
GRC_BATT_EMPTY
GRC_NO_EVENT
GRC_OUT_OF_TEMP
GRC_INSTRUMENT_TILT
GRC_COM_SETTING
GRC_NO_ACTION
GRC_SLEEP_MODE
GRC_NOTOK
GRC_NA
GRC_OVERFLOW
GRC_STOPPED

ANG r’
RetCodeName

GRC_ANG_ERROR
GRC_ANG_INCL /ZRROR
GRC_ANG_BAByASL
GRC_ANG,BA0_ANGLE_ACC
GRC_ANE, BAD_INCLIN_ACC
GRC_ANG_WRITE_PROTECTED
GAC_ANG_OUT_OF_RANGE
GRC_ANG_IR_OCCURED
GRC_ANG_HZ_MOVED
GRC_ANG_0OS_ERROR
GRC_ANG_DATA_ERROR
GRC_ANG_PEAK_CNT_UFL
GRC_ANG_TIME_OUT
GRC_ANG_TOO_MANY_EXPOS
GRC_ANG_PIX_CTRL_ERR
GRC_ANG_MAX_POS_SKIP

Value

o0k~ WDN P O

~

8
9
10
12
13

14
15

16

17
18
20
21
22
23
24
25
20
27
28
29

256
Value

257
258
259
260
261
266
267
268
269
270
271
272
273
274
275
276

0x0

HexVal

0x0
Ox1
0x2
0x3
0x4
0x5
0x6

0x7
0x8
0x9
OxA
0xC
0xD

OXE
OxF

0x10

0x11
0x12
0x14
0x1%
)X1¢
Ox.L7
0x18
0x19
Ox1A
0x1B
0x1C
0x1D

0x100

HexVal

0x101
0x102
0x103
0x104
0x105
0x10A
0x10B
0x10C
0x10D
0x10E
O0x10F
0x110
0x111
0x112
0x113
0x114

Description

Function successfully completed.

Unknown error, result unspecified.

Invalid parameter detected. Result unspecified.
Invalid result.

Fatal error.

Not implemented yet.

Function execution timed out. Result
unspecified.
Parameter setup for subsystem is incompletz.

Function execution has been aboriec:!
Fatal error - not enough memqfy.
Fatal error - subsystem not iritialized.
Subsystem is down.

System busy/alreadyin use of another process.
Cannot execute fiimtion.
Fatal error - hasdware tailure.

Execution ¢f aoplitation has been aborted
(SHIFT-ES®).

Operat o aborted - insufficient power supply
lever:

livaiid Version of file, ...

Ravery empty

no event pending.

out of temperature range

instrument tilting out of range
communication error

GRC_TYPE Input 'do no action’
Instr. run into the sleep mode
Function not successfully completed.
Not available

Overflow error

System or subsystem has been stopped

Description

Angles and Inclinations not valid
inclinations not valid

value accuracies not reached
angle-accuracies not reached
inclination accuracies not reached
no write access allowed

value out of range

function aborted due to interrupt

hz moved during incline measurement
troubles with operation system
overflow at parameter values

too less peaks

reading timeout

too many exposures wanted

picture height out of range

positive exposure dynamic overflow
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GRC_ANG_MAX_NEG_SKIP
GRC_ANG_EXP_LIMIT
GRC_ANG_UNDER_EXPOSURE
GRC_ANG_OVER_EXPOSURE
GRC_ANG_TMANY_PEAKS
GRC_ANG_TLESS_PEAKS
GRC_ANG_PEAK_TOO_SLIM
GRC_ANG_PEAK_TOO_WIDE
GRC_ANG_BAD_PEAKDIFF
GRC_ANG_UNDER_EXP_PICT
GRC_ANG_PEAKS_INHOMOGEN
GRC_ANG_NO_DECOD_POSS
GRC_ANG_UNSTABLE_DECOD
GRC_ANG_TLESS_FPEAKS
GRC_ANG_INCL_OLD_PLANE
GRC_ANG_INCL_NO_PLANE
GRC_ANG_FAST_ANG_ERR
GRC_ANG_FAST_ANG_ERR_5
GRC_ANG_FAST_ANG_ERR_25
GRC_ANG_TRANS_ERR
GRC_ANG_TRANS_ERR_5
GRC_ANG_TRANS_ERR_25

ATA
RetCodeName

GRC_ATA_NOT_READY
GRC_ATA_NO_RESULT
GRC_ATA_SEVERAL_TARGETS
GRC_ATA_BIG_SPOT
GRC_ATA_BACKGROUND
GRC_ATA_NO_TARGETS
GRC_ATA_NOT_ACCURAT
GRC_ATA_SPOT_ON_EDGE
GRC_ATA_BLOOMING
GRC_ATA_NOT_BUSY
GRC_ATA_STRANGE_LICHT
GRC_ATA_V24_FAIL
GRC_ATA_DECOBE FRROR
GRC_ATA_HZ =AU

GRC_ATA_V ‘7All

GRC_ATA_HZ STRANGE_L
GRC_AWA_V_STRANGE_L
GFRC_ATA_SLDR_TRANSFER_PENDING
GRC'ATA_SLDR_TRANSFER_ILLEGAL
GRC_ATA_SLDR_DATA_ERROR
GRC_ATA_SLDR_CHK_SUM_ERROR
GRC_ATA_SLDR_ADDRESS_ERROR
GRC_ATA_SLDR_INV_LOADFILE
GRC_ATA_SLDR_UNSUPPORTED

GRC_ATA_PS_NOT_READY
GRC_ATA_ATR_SYSTEM_ERR

277
278
279
280
300
301
302
303
304
305
306
307
308
309
316
317
326
327
328
329
330
331

512
Value
512

0x115
0x116
0x117
0x118
0x12C
0x12D
0x12E
0x12F
0x130
0x131
0x132
0x133
0x134
0x135
0x13C
0x13D
0x146
0x147
0x148
0x149
0x14A
0x14B

0x200

HexVal

X200
0x201
0x202
0x203
0x204
0x205
0x206
0x207
0x20A
0x20B
0x20C
0x20D
0x20E
0x20F
0x210
0x211
0x212
0x213
0x214
0x215
0x216
0x217
0x218
0x219

0x21A
0x21B

negative exposure dynamic overflow
exposure time overflow

picture underexposured

picture overexposured

too many peaks detected

too less peaks detected

peak too slim

peak to wide

bad peak difference

too less peak amplitude
inhomogeneous peak amplitudes

no peak decoding possible

peak decoding not stable

too less valid finepeaks

inclination plane out of tim@ rarnge
inclination no plane,available

errors in 5kHz andsar 3,5kHz angle
errors in 5kHz_ang'e

errors in 2.5k{z angle

LVDS transigr error detected

LVDS wéangier error detected in 5kHz mode
VDS wénsfer error detected in 2.5kHz mode

Description

ATR-System is not ready.

Result isn't available yet.

Several Targets detected.

Spot is too big for analyse.

Background is too bright.

No targets detected.

Accuracy worse than asked for.

Spot is on the edge of the sensing area.
Blooming or spot on edge detected.
ATR isn't in a continuous mode.

Not the spot of the own target illuminator.
Communication error to sensor (ATR).
Received Arguments cannot be decoded
No Spot detected in Hz-direction.

No Spot detected in V-direction.

Strange light in Hz-direction.

Strange light in V-direction.

On multiple ATA_SLDR_OpenTransfer.
No ATA_SLDR_OpenTransfer happened.
Unexpected data format received.
Checksum error in transmitted data.
Address out of valid range.

Firmware file has invalid format.

Current (loaded) firmware doesn't support
upload.
PS-System is not ready.

ATR system error
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EDM
RetCodeName
GRC_EDM_SYSTEM_ERR

GRC_EDM_INVALID_COMMAND

GRC_EDM_BOOM_ERR
GRC_EDM_SIGN_LOW_ERR

GRC_EDM _DIL_ERR
GRC_EDM_SIGN_HIGH_ERR

GRC_EDM_TIMEOUT

GRC_EDM_FLUKT_ERR
GRC_EDM_FMOT_ERR
GRC_EDM_DEV_NOT_INSTALLED
GRC_EDM_NOT_FOUND

GRC_EDM_ERROR_RECEIVED

GRC_EDM_MISSING_SRVPWD
GRC_EDM_INVALID_ANSWER

GRC_EDM_SEND_ERR
GRC_EDM_RECEIVE_ERR
GRC_EDM_INTERNAL_ERR
GRC_EDM_BUSY

GRC_EDM_NO_MEASACTIVITY
GRC_EDM_CHKSUM_ERR

GRC_EDM_INIT_OR_STOP_ERR

GRC_EDM_SRL_NOT_AVAILABLE
GRC_EDM_MEAS_ABORTED

GRC_EDM_SLDR_TRANSFER/.PENDING
GRC_EDM_SLDR_TRANSFER_ILFEGAL
GRC_EDM_SLDR_DATA_(ERROR
GRC_EDM_SLDR LMK SYUM_ERROR
GRC_EDM_SLDR-ADDR ERROR
GRC_EDM_SLRRAINY _LOADFILE
GRC_EDM (SuR! UNSUPPORTED

GRC_EDM=JNKNOW_ERR

GRC_EDM_DISTRANGE_ERR
GRC'EDM_SIGNTONOISE_ERR
GRC_EDM_NOISEHIGH_ERR
GRC_EDM_PWD_NOTSET
GRC_EDM_ACTION_NO_MORE_VALID

GRC_EDM_MULTRG_ERR

GRC_EDM_MISSING_EE_CONSTS
GRC_EDM_NOPRECISE
GRC_EDM_MEAS_DIST_NOT_ALLOWED

768

Value

769

770

771
772

773
774

775

776
777
778
779

780

781
782

783
784
785
786

787
788

709

790
791

798
799
800
801
802
803
804

808

818
819
820
821
822

823

824
825
826

[0)1¢¢10]0]
HexVal

0x301

0x302

0x303
0x304

0x305
0x306

0x307

0x308
0x309
O0x30A
0x30B

0x30C

0x30D
O0x30E

0x30F
0x310
0x312

0x312

One4a3
0x314

0x315

0x316
0x317

O0x31E
O0x31F
0x320
0x321
0x322
0x323
0x324

0x328

0x332
0x333
0x334
0x335
0x336

0x337

0x338
0x339
O0x33A

Description

Fatal EDM sensor error. See for the exact
reason the original EDM sensor error number.
In the most cases a service problem.

Invalid command or unknown command, see
command syntax.

Boomerang error.

Received signal to low, prism to far away, or
natural barrier, bad environment, etc.
obsolete

Received signal to strong, prism to neay
stranger light effect.

Timeout, measuring time exceedeg=gignal too
weak, beam interrupted,..)

to much turbulences or distracliong

filter motor defective

Device like EGL, DL is not installed.

Search result invalid.¥-or the exact explanation,
see in the descrifitienarthe called function.
Communicatigfokykut an error reported from
the EDM senor.

No service hassword is set.

Commudicdtion ok, but an unexpected answer
received,

Zata‘send error, sending buffer is full.

tala receive error, like parity buffer overflow.
Internal EDM subsystem error.

Sensor is working already, abort current
measuring first.

No measurement activity started.

Calculated checksum, resp. received data
wrong (only in binary communication mode
possible).

During start up or shut down phase an error
occured. It is saved in the DEL buffer.

Red laser not available on this sensor HW.

Measurement will be aborted (will be used for
the laser security)
Multiple OpenTransfer calls.

No open transfer happened.
Unexpected data format received.
Checksum error in transmitted data.
Address out of valid range.
Firmware file has invalid format.

Current (loaded) firmware doesn't support
upload.

Undocumented error from the EDM sensor,
should not occur.

Out of distance range (dist too small or large)

Signal to noise ratio too small
Noise to high
Password is not set

Elapsed time between prepare und start fast
measurement for ATR to long

Possibly more than one target (also a sensor
error)

eeprom consts are missing

No precise measurement possible
Measured distance is to big (not allowed)
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GRC_EDM_NOT_EXECUTED
GRC_EDM_SIG_FORM_ERR
GRC_EDM_DIST_TOO_SHORT
GRC_EDM_SYNTH_ERR
GRC_EDM_AMPL_RELATION_ERR
GRC_EDM_DIVISION_BY_ZERO

T™MC

RetCodeName
GRC_TMC_NO_FULL_CORRECTION
GRC_TMC_ACCURACY_GUARANTEE
GRC_TMC_ANGLE_OK
GRC_TMC_ANGLE_NOT_FULL_CORR

GRC_TMC_ANGLE_NO_ACC_GUARANTY

GRC_TMC_ANGLE_ERROR
GRC_TMC_DIST_PPM
GRC_TMC_DIST_ERROR

GRC_TMC_BUSY
GRC_TMC_SIGNAL_ERROR
GRC_OLD_PLANE
GRC_NO_PLANE

GRC_INC_ERROR

GRC_INCLINE_ACC

MOT
RetCodeName

GRC_MOT_UNREADY
GRC_MOT_BUSY
GRC_MOT_NOT_OCONST
GRC_MOT_NOT_CONFIG
GRC_MOT_NOT_POSIT
GRC_MOT_NOT_SERVICE
GRC_MOT_NOT_BUSY
GRC_MOT_NOT_LOCHK
GRC_MOT_NOT (SPIRAL
GRC_MOT_V{ENCUDER
GRC_MOTYHZ*#NCODER
GRC_MO»Z V_ENCODER
GRC_MQT_HZ MOTOR_ERROR
SR8, MOT V_MOTOR_ERROR
GRC_MOT_TIMEOUT
GRC_MOT_HZ_TIMEOUT
GRC_MOT_V_TIMEOUT
GRC_MOT_SCAN_STOPPED
GRC_MOT_SUPPLY_CHANGED

827
828
829
830
831
832

1280

Value
1283
1284
1285
1288

1289

1290
1291
1292

1293
1294
1380
1381

1392

1383

A
Nalue
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810

0x33B
0x33C
0x33D
Ox33E
0x33F
0x340

0x500

HexVal
0x503
0x504
0x505
0x508

0x509

O0x50A
0x50B
0x50C

0x50D
O0x50E
0x564
0x565

0x56€&

OX58 7

J 0x700

HexVal

0x700
0x701
0x702
0x703
0x704
0x705
0x706
0x707
0x708
0x709
0x70A
0x70B
0x70C
0x70D
0x70E
0x70F
0x710
0x711
0x712

Part or whole measurement was not executed
Sinus signal form error

Measured distance too short

PLL-spg out of tolerance

Amplitude relation fine / rough error

Division by zero

Description

Warning: measurement without full correctios
Info: accuracy can not be guarantee
Warning: only angle measurementzglid

Warning: only angle measurement¥alid but
without full correction

Info: only angle measurementiéiid but
accuracy can not be guararias

Error: no angle meagurement

Error: wrong settiZioyaf ®PM or MM on EDM

Error: distancgMaeasurement not done (no aim,
etc.)
Error: system is’busy (no measurement done)

Errew i@’ signal on EDM (only in signal mode)
Waraiige inclination out of time range

Warning: measurement without plane-
irelination correction

Warning: measurement without sensor-
inclination correction

Info :inclination accuracy can not be
guaranteed

Description

motorization is not ready

motorization is handling another task
motorization is not in velocity mode
motorization is in the wrong mode or busy
motorization is not in posit mode
motorization is not in service mode
motorization is handling no task
motarization is not in tracking mode
motorization is not in spiral mode

vertical encoder/motor error

horizontal encoder/motor error

horizontal and vertical encoder/motor error
azimuth motor error

elevation motor error

general timeout

timeout of azimuth positioning system
timeout of elevation positioning system
scan stopped with error

scan paused because power supply has
changed
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Return-Code names and return-code values

COM
RetCodeName

GRC_COM_ERO
GRC_COM_CANT_ENCODE
GRC_COM_CANT_DECODE
GRC_COM_CANT_SEND
GRC_COM_CANT _RECV
GRC_COM_TIMEDOUT
GRC_COM_WRONG_FORMAT
GRC_COM_VER_MISMATCH
GRC_COM_CANT_DECODE_REQ
GRC_COM_PROC_UNAVAIL
GRC_COM_CANT_ENCODE_REP
GRC_COM_SYSTEM_ERR
GRC_COM_FAILED
GRC_COM_NO_BINARY

GRC_COM_INTR
GRC_COM_REQUIRES_8DBITS
GRC_COM_TR_ID_MISMATCH
GRC_COM_NOT_GEOCOM
GRC_COM_UNKNOWN_PORT
GRC_COM_ERO_END
GRC_COM_OVERRUN
GRC_COM_SRVR_RX_CHECKSUM_ERRR
GRC_COM_CLNT_RX_CHECKSUM_ERRR
GRC_COM_PORT_NOT_AVAILABLE
GRC_COM_PORT_NOT_OPEN
GRC_COM_NO_PARTNER
GRC_COM_ERO_NOT_STARTED

GRC_COM_CONS_REQ
GRC_COM_SRVR_IS_SLEEPING
GRC_COM_SRVR_IS_OFF
GRC_COM_NO_CHECKSUM

AUT a
RetCodeName
GRC_AUT_TIMEQSN
GRC_AUT_DEIENT J-RROR
GRC_AUT_ANGLE _ERROR
GRC_/A&T MOTOR_ERROR
GRC_AW(_INCACC

GRC_AUT _DEV_ERROR
GRCYAUT_NO_TARGET
URC_AUT_MULTIPLE_TARGETS
GRC_AUT_BAD_ENVIRONMENT
GRC_AUT _DETECTOR_ERROR
GRC_AUT_NOT_ENABLED
GRC_AUT_CALACC
GRC_AUT_ACCURACY
GRC_AUT _DIST_STARTED
GRC_AUT_SUPPLY_TOO_HIGH

3072

Value

3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3085
3086
3087
3090
3093
3094
3095
3099
3100
3101
3102
3103
3104
3105

~

3108

3107
3108
3109
3110

8704

Value

8704
8705
8706
8707
8708
8709
8710
8711
8712
8713
8714
8715
8716
8717
8718

0xCO00

HexVal

0xCO00
0xC01
0xCO02
0xCO03
0xC04
0xCO05
0xCO06
0xCO07
0xCO08
0xC09
0xCOA
0xCOB
0xCOD
0xCOE
0xCOF
0xC12
0xC15
0xC16
0xC17
0xC1B
0xC1C
0xC1R
0xCaE
WXCF
wC20
0xC21
0xC22

0xC23
0xC24
0xC25
0xC26

0x2200

HexVal

0x2200
0x2201
0x2202
0x2203
0x2204
0x2205
0x2206
0x2207
0x2208
0x2209
0x220A
0x220B
0x220C
0x220D
0x220E

Description

Initiate Extended Runtime Operation (ERO).
Cannot encode arguments in client.
Cannot decode results in client.

Hardware error while sending.

Hardware error while receiving.

Request timed out.

Packet format error.

Version mismatch between client and sep«er:
Cannot decode arguments in server.
Unknown RPC, procedure ID invali&:
Cannot encode results in server:
Unspecified generic system &ror,
Unspecified error.

Binary protocol not ayvailable.

Call interrupted.

Protocol needé®®bingncoded characters.
TRANSAGYICAIS ID mismatch error.
Protocdl rot fecognizable.

(WIiN)\Irvelid port address.

ERO%s terminating.

iternal error: data buffer overflow.

Invalid checksum on server side received.
Invalid checksum on client side received.
(WIN) Port not available.

(WIN) Port not opened.

(WIN) Unable to find TPS.

Extended Runtime Operation could not be
started.
Att to send cons reqs

TPS has gone to sleep. Wait and try again.
TPS has shut down. Wait and try again.
No checksum in ASCII protocol available.

Description

Position not reached

Positioning not possible due to mounted EDM
Angle measurement error

Motorisation error

Position not exactly reached

Deviation measurement error

No target detected

Multiple target detected

Bad environment conditions

Error in target acquisition

Target acquisition not enabled
ATR-Calibration failed

Target position not exactly reached

Info: dist. measurement has been started
external Supply voltage is too high
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GRC_AUT_SUPPLY_TOO_LOW 8719 0x220F int. or ext. Supply voltage is too low
GRC_AUT_NO_WORKING_AREA 8720 0x2210 working area not set
GRC_AUT_ARRAY_FULL 8721 0x2211 power search data array is filled
GRC_AUT_NO_DATA 8722 0x2212 no data available
GRC_AUT_SIDECOVER_ERR 8723 0x2213 motion cannot be executed because of
sidecover
GRC_AUT_OUT_OF_SYNC 8724 0x2214 angle requested for time not in collection
(probably telescope out of sync)
GRC_AUT_NO_LOCK 8725 0x2215 lock mode not allowed
KDM 12544 0x3100 _\]
RetCodeName Value HexVal  Description
GRC_KDM_NOT_AVAILABLE 12544 0x3100 KDM device is not available.
FTR 13056  0x3300 -,
RetCodeName Value HexVal Description
GRC_FTR_FILEACCESS 13056 0x3300 File access error
GRC_FTR_WRONGFILEBLOCKNUMBER 13057 0x3301 block number wals zigt frie expected one
GRC_FTR_NOTENOUGHSPACE 13058 0x3302 not enough shace oh device to proceed
uploading
GRC_FTR_INVALIDINPUT 13059 0x3303 Renamegf e failed.
GRC_FTR_MISSINGSETUP 13060 0x3304 invai{d Farameter as input
CAM 13824 O0x3600 NN~ |
RetCodeName Value HexVal 'y, Description
GRC_CAM_NOT_READY 13824 0x3¢€20 CAM-System is not ready
GRC_CAM_NOT_INIT 13825 (x3601 Camera is not initialised
GRC_CAM_IMG_NOT_AVAILABLE 13826 Ax3602 Image from the camera is not available
GRC_CAM_IMAGE_SAVING_ERROR 13828 0x3604 Error while saving image
GRC_CAM_BIT_DEPTH_ERROR goe4 0x360A Bit depth of the image is wrong
GRC_CAM_OUT_OF_MEMORY 15835 0x360B There is no memory available
GRC_CAM_SPOT_NOT_AVAIL 13836 0x360C Required spot is not available
GRC_CAM_NO_SPOTS_INLIST 13837 0x360D Spot list is empty
GRC_CAM_NO_TARGET 13838 0x360E There are no spots in image
GRC_CAM_TARGET_NOT_FO[JND 13839 0x360F Required target is not found
GRC_CAM_NO_CALIB_INPUT_DATA 13844 0x3614 Calibration input data is missing
GRC_CAM_MEAS_NOT_ACCYRATE 13845 0x3615 Measurement is not accurate
GRC_CAM_DIRTY 13854 Ox361E Camera cleanness check failed, camera is dirty
GRC_AF_FAILED 13864 0x3628 AF failed
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B HARDWARE INTERFACE

B-1 SERIAL INTERFACE
A RS-232 interface is used as a hardware link between the Viva TPS and an external computer.

Signal paths RxD
TxD
Signal Ground

Voltagelevels | Logical 0 +3V to +25V
Logica 1 -3V to-25V

Baud rate 2400

4800

9600

19200

38400

57600

115200 Default
Parity None Fixed
Data bits 8 Fixed
Stop bits 1 Fixed
Terminator CR/ILF Default

The default settings for the interface are 115200 Baudi8({dala bits, 1 stop bit, no parity. The communication terminator
is set to CR/LF. The parameters marked as ‘Fixed¥mayinot be changed. The other parameters are variable may be
changed by the user.
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B-2 DEBUGGING UTILITY

When debugging communicating systems it may be hard to locate the source of an error. Especially in combination with
radios to communicate wireless, the number of error sources increases. The following should be checked carefully
therefore:

- Are all communication parameters set up properly? Do both participants share the same parameters?

- Have the seria buffer been flushed after opening the serial port? If not and you are using the ASCII protocol
then use aleading <L F> to clear the receiver buffer. In the function call protocol you do not need to take care
of that.

- When using the ASCI| protocol: Is your implementation of the protocol flow indeed synchronous? Or are you
sending requests before having received the last reply?

- Are handshake lines for the radios set correctly?

- In case of character errors check shielding of the radio wiring and potential buffer overflow. In casg’ol
Windows on 386 and 486 computers, check the UART type. If you do not have a UART with buiit Wa buffers
(16550 type), you may loose characters too.

It may be helpful for debugging purposes to build up a specia cable to monitor the data transiars.

PC- GND === — T = GND
TXD —-—= = RXD ZRS
Appl RXD = o—T == TxD
1N4148
or similar
A
TxD GND
PC/
Monifor
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Provided samples

C PROVIDED SAMPLES
C-1 PROGRAM FRAMES

C-1.1 VBA Sample Program

The sample program shows how simpleit isto build an effective application with Visual Basic. The sample program
represents a simple measurement task that measures and displays the Hz angle and the V angle continuously. In addition
you have the possibility to perform a distance measurement with the following distance measurement programs: single

distance standard, single distance fast and tracking.

In order to execute this example program, install MSVB6.0 (or later) on your hard disk and copy the following files®a ¢

directory of your choice:
\ SAMPLES\ VB\ VBSAMPLE. VBP

\ SAMPLES\ VB\ VBSAMPLE. FRM
\ SAMPLES\ VB\ VBSAMPLE_SETUP. FRM
\ SAMPLES\ VB\ COM_STUBSPUB. BAS

\ SAMPLES\ VB\ GECCOVS2K. DLL

\ SAMPLES\ VB\ VBSAMP32. EXE

Visual Basic Project of the sample.
Main form of the sample.
Communication parameter setup form.

Contains the declarations of the Viva TF&
system functions.

Contains the implementation ¢t J2e0COM.

Executable of the sampl&!

Finally connect the Viva TPS Theodolite with the preferred serial port on your pérsonarcomputer and invoke the
executable file. Pressthe Set up button to select the communication parametels, (Sasial Port, Baudrate, Protocol) and
start the application with the button Go onl i ne. The button Qui t terminatés tine application.

C-1.2 C/C++ Sample Programs

The provided sample programs show simple Visua C++ MFC (Nticroscft foundation classes) applications. The
functionality is exactly the same asin the Visual Basic prografn chove.

The following files have to be copied into a Visual C++ Vesion6.0 (or later) working directory in order to build a

32bit application:
\ SAMPLES\ VC\ GEOCOM_SAMPLE. DSW
\ SAMPLES\ VC\ *. CPP
\ SAMPLES\ VQ\ *. H
\ SAMPLES\ VC\ GEOCOM_SAMPLE. 22
\ SAMPLES\ VC\ RES\ GEOCOM *“>AMLE. RC
\ SAMPLES\ VC\ RES\ GECCOM SAVPLE. | CO
\ SAMPLES\ VC\ COM_PUB.W="
\ SAMPLES\ VC\ Rel(easi\ GECCOVB2K. LI B
\ SAMPLES\ YC\[Rel\gdase\ GEOCOVS2K. DLL
\ SAMPLES\MC\Rei"ease\ GeoCOM _SAMPLE. EXE

Work space file of the project

C++ sourcefiles

C++ header files

Resourcefile 1

Resource file 2

Iconfile

Header file for GeoCOM

GeoCOM Library

Contains the implementation of GeoCOM
Executable of the sample

Note: To t,p?ar;a:wccessfully thegeocons2k. dl | file must be accessible for the operating system, hence it must be
yoctaorin adirectory, which the operating system looks up for the requested DLL file
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C-1.3 Image Grabber Sample Program

The sample program shows how to use the imaging and file transfer commands with C++ .NET. The sample program
allows to take an image with the on-axis ATR camera or OV C camera and show it on the PC. Please note that a valid
GeoCOM imaging license key is required for this feature.

In order to execute this example program, install Microsoft Visual Studio 2005 (or later) on your hard disk and copy the
following filesin a directory of your choice:

\ SAWPLES\ | mageG abber\ Visual Studio .NET solution.
I mageG abber Sanpl e. sl n

\ SAMPLES\ | mageG abber \ Visual Studio .NET project.
I mageGr abber Sanpl e\ | mageG abber Sanpl e. vcpr oj

\ SAMPLES\ | mageGr abber\ C++ source files

| mageGr abber Sanpl e\ *. cpp

\ SAMPLES\ | mageGr abber\ C++ header files

| mageGr abber Sanpl e\ *. h

\ SAMPLES\ | mageGr abber\ Resource files

| mageG abber Sanpl e\ *. resx

\ SAMPLES\ | mageGr abber\ Header file for GeoCOM

| mageG abber Sanpl e\ com pub. hpp

\ SAMPLES\ | mageGr abber\ GeoCOM Library

I mageG abber Sanpl e\ r el ease\ GeoConS2K. | i b

\ SAMPLES\ | mageGr abber\ r el ease\ GeoCon52K. dl | Contains the impremantation of GeoCOM

\ SAMPLES\ | mageG abber\ r el ease\ | nageGr abber Sanpl e. exe Executable gfthd sample

Connect the theodolite with the preferred serial port on your personal computer and ifivike the executable file. Press the
Com Port Settings button to select the communication parameters (Port, Baudratesh 0de) and start the application with
the button Grab Image. The image is stored on the external SD-Card and is subsexleritly transferred to the PC. Exit
terminates the application.

It may be necessary to install the Microsoft Visual C++ 2005 Redistributebig Package (x86) on your computer if it does
not have Visual C++ 2005 installed. The Microsoft Visual C++ 2005&P1 Redistributable Package (x86) installs
runtime components of Visual C++ Libraries and can be downloaged fiiom the Microsoft Home Page.

C-2 LIST OF REMOTE PROCEDURE CALx§ (RPC)

C-21 rpcin Alphabetical order

A
AUS GetUserAtrState; 18006.........ccovreeeresas e e ettt e et e st e s e e te e e eesseesseesteeseeenteeneesaeesneenseenteenseensesnanssensses 40
AUS GetUserLockState: 18008........ccoeee .l ettt st reere e e e seseentesresreeneeneeneeneennn 42
AUS _SetUSErAtrState: 18005 ...l i 7 ettt s b et b bttt e b e be e erea 411
AUS SetUSErL OCKSIAIE: 18007 /i Nt v e eveeeeertestetestestetestestesestesaesestesaesestesaesestessesestessesesseseesesteseesesseseasestesensessesensens 43
AUT_CAM_POSItTOPIXEICOOIT: QO8I ......eceeeiieieciiecteestee st e ste e see st e s e e steesteesteeaeesaeesteesbeesseesesneesaeesaeesseenteenseensesseessenssns 73
AUT_ChangeFrace: Q028 ............ i ettt ettt sttt bt s b e e aeeae e et e eeebeebesbesheehe e e enseseeabesbesbesbeeneeneeneeneas 54
AUT _FINEAGIUSE: Q037 e Mttt t e se et st e s e e teste e e sesbesaebesbeseese et e seebesbeseebesbeseesesbeseesesbeseesesbesensentesensens 56
AUT_GEtFIiNEATJUSEM BERINADB0 .....o.eeviiteietestesieteste et ste st steseesestesaesestesaesestesaesesbesaesesteseesesbeseesestesaesesseseesestesensessesensens 60
AUT_GEtL OCKFIYNQOQL OT02 ...ttt sttt sttt ettt e e e e e s besbesbeebe s st eae e e e beseeebesbesheeae et enseseeabesbesbesbeeaeenseneentas 64
AUT _GEESEArCNATER VA2, ettt sttt b e s e be s b e s e e b e s b e s e e besbese e b e s b e st ebe e b e seebenbeneebesbeneebenbeneebenbeneebens 65
AUT_GEIUSEISRITELLI0A0 ...ttt sttt sttt st st s et e s b e e bt s b e se e b e s b e st ebe s b e neebesbe st ebesbeneebesbeneebenbeneebens 67
O I I oo 4 P S 62
AUT _MBKEROSITONING: D027 .....ccueeeeiestesieeeeseeseeseeseseestessessesseseessessessessessessesseesssssesessessessessemsesssensessessessessessessessessenses 51
AUT _FS_ Z0a0l€RANGE: QOB ... .ottt et e et e et s e et e s e e te s tesbeebesseese e e eneesseseesbeaseeseeneenseseenteseessenseeneeneeneeneen 69
AUT P& SEACIANEXE Q0D5L.....c.ecuiiiieetiiterieteste et sie sttt sttt st sbese et s b e seebe st e st e be st e seebesbeneebesbe st ebesbe st ebesbeneebesbeneebesbenensens 72
AUT PS SearChWINCOW: Q0D52.........cocieiieeeieeieciesteseeste e st e stesseeseesaeesaeesteestesasesseesteesseesseesesneesasesseesseenteensesssesseessensses 71
ATTTPS SEtRANGE: G047 .....otieeeeeieseeteste et steseetesteseetesteseetesteseesestesaesesteseesesteseese st esseseabesease st eseesesbeseesestessasestesensestesensens 70
POT _REAATIMEOUL: G012 .....etiiciiitiieeteste et ste et te et s b e seete st e seeteste s e e s e s bese et e sbeseese et e seebeabeseeseebeseesesbeseesenbeseesesbesensentesensens 49
AUT _REAATOI: G008 ........eceeeiiteieeestesietesteseetesteseesesteseesesteseesessessesessesaesesseseesessessesessessesessessesessessesessessesessessesessessesessessasens 47
AUT _SEACN: 9029 .......ceecteeeiiiteseeee st st et te st s te s e testeseesesteseesesbeseesestesaeseebeseesesbeseeseebeseeseabessebeebeseeseebeseesesbeneesesbesensestenensens 58
AUT_SEtFINEATJUSIMOTE: Q03B ..ottt sttt sttt sttt se b sbese b e st e st ebe st e seebesbeseebesbeneebesbeneebesbeneenens 61
AUT_SetLOCKFIYMOOE: 9103 ... .ccceiieieisieeiesie et e e see e e st sae s e e e s e e stestesressesseese e e ensessessessesseeseeneensessensessessessesnneneensnnsen 63
F YO S = = ox VAN == B 072 66
AUT_SEITIMEOUL GOLL .....oeiitieeteitereeteste ettt ettt se ettt st s b e s e b e st e seeb e s b e seebe s b e seebesbe st ebesbeneebeebe st ebesbeneebenbenenbesbenenrens 50
AUT _SEITOI: Q007 ...ttt st sttt sttt sttt sttt e se bt e s e et e sbe s e ebe e b e se e b e s b e e b e ebese e bt eb e s e ebeebeneebeebe st ebenbeneebesbeneebenbenenrens 48
AUT_SEIUSEISPITA: G0AL.....cceeeeeieieseeieste ettt sttt sttt st b e s e b b e se b e s b e se e b e s b e se e b e s be st ebe s b e st ek e s beseebesbeneebesbeseebenbeneerens 68
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B
BAP_GEATRPIECISE: 17039 ......ccuiieetiitirieiietisieiestesteesteseesessesaesesseseesessessesessessasessessessssessessasessessnsessensesessessssessessesessensnses 94
BAP_GEIMEESPIY: L7018 ......oeceiitiieeiitiiieiesiesie st steies e steses e aesesteseasessessesessesaaseesesseseesesseseasesseseasessaneesessenensensesensessnnensin 85
BAP_GEPriSIMDES: 17023 .......oceitiieeeeitesieeisesiesestesteses e sessessessesessessasessessesessessassssessessssessessssessessssessensesessessnsessessnsessesnses 82
BAP_GEtPriSMTYPE: 17009 ........eiiiieieiiterieetesteeieeteereesieseestestesaeaaeseaseessessesaesaeasesaeaseeseeeesbesaeebeeaeesee s anbesbesbesbesneeneensansees 78
BAP_GEtPriSmMTYPE2: L7031 ......ccueieeeeiterieiertireeiesteseeiesteseeses e seesesbesee e sbeseesessesessesb e st ese st e s eeseeseseeneebeseeneebeseenesbeseenesseseenensas 80
BAP_GEITArQEITYPE: 17022...... oo eeeeeeeeeeesieesteeseestesee st esseesseete e e sstessaesseesseesseesesnsessessseesseeseensesnsesssessesssessseensesnsesnessnes 76
BAP_GetUSErPriSIMDES: 17033.... ettt sttt st sbe ettt et se s e b e s e e s e s bese e s e et e s e e neebe st enesbeneenesbeseenennas 83
12y V== S BT ES = =T AN o | = 4 S 87
BAP_SearChTarget: 17020 .......cceeieeeseesiesiesteseseeseeseeseeseestessessesseseessessessessessessesseessesssssessessessesssessesssssessessessesseesesssessenes 89
BAP_SEATRPIECISE: L17040........ccueieiiitireeiieiesteee st este sttt se st e s s st e e e besbe e e st s b e e e st s b e s e st s be s enesbese st sbebenesbebenesbenene 95
BAP_SEIMEBSPIT: 17019 .....ueiieietiiieieiisieeetestesee e ieses e te e esestes e sesbessesessassesesbessesessensesessesesessesseseateseseabentesensessenease) NG
BAP_SetPriSMTYPE: L7008.......c.cccirieeiiirieisesieisteseeesteseesessessesessessesessessessssessessssessessssessessssessessssessessesessessssessessesesseslpaes 79
BAP_SetPrisMTYPE2: 17030.....c.cccirieeriirieirierieesiesieeseseesessessesessessesessessessssessessssessessssessessssessessssessessesessessesessf@Mhueseenes 81
BAP_SatTargetTYPE: L7021L........oo ittt ettt sttt ettt eseesaeesheesbeesbeesbeeeesaeesaeesaeenseanseansesnsesneessepgmpe s €.)...... 77
BAP_SetUSerPriSmDEf: 17032.......cccccviirieiriirieisiesieesesesseseseesessessssessessesessessessssessessssessessssessessssessesseseste 00 Perserserennes 84
BMM_BeEEPAIGIM: L1004 .........ceiirieesieiieisesieesieseees e seesessessesessessesessessesessessessssessessssessessnsessessssessensuesse Nt oaessesessenenses 97
BMM_BeepNormal: 11003.........ccccueiuerrrerirrreseseeeeseeseessessessessessesssessessessessessessesseessesssssessesssssesssessessesss Mftesseseeesseessenes 98
C
CAM_AF_ContinuOUSAULOFOCUS: 23669 ........cceeereeriereenieriesieseseeseeseesessessesessesseeseesssafensise oreneseesseseessessessessesseensenes 123
CAM_AF_FocusContrastArroundCurrent; 23663 .........cccceveeererreereererniesesesesseeseesiieessBgeseeseeseessessessessessessessesseessenes 127
CAM_AF_GetChipWindowSIZE: 23668..........ccceerveereereniesiesesesseeseeseesesesessesseaffesdee e seesseseeseeseesessessessessessesssessenes 128
CAM_AF_GetMotorPOSItioN: 23644 .........cccceeeeciecieneeseesieeiee e seeseesreenne s Do taest sttt sete e ee e e et teeteetesrae e saees 122
CAM_AF_PositFOcUSMOtOrTODISE: 23652.......c.cccveiieiieiieerieeireeeeseesreese e oo ettt ettt s reesaes 124
CAM_AF_PositFOCUSM OtOr TOININItY: 23677 .....coeeieiiieiieeiesieeeeee et gt e s e e eeeseeseesbesaeeseeaeeseseesbesbesnessesneensees 125
CAM_AF_SetMOtOrPOSITION: 23645........cccieieeieeiecieiieseese e siee s seeese e Bes e saeesteesteesteesteseesseesreasseeseenseensesseessasssnns 121
CAM_AF_SingIEShOtAULOTOCUS: 23662 .........ccueeuereeeereenierieeeeeuees s e seeseeesesaessessseseseessessesaessesssansessessessessessesasensenes 126
CAM_GEtCameraF0V : 23619......cccccuiirieerierieenesieesreseeesesseess it eesesfessessesessessesessessesessessessssessensesessessnsessensesessesases 110
CAM_GetCameraPowerSWItCh: 23636........cccevvrerreerererrrseedferse e e e s e st st ee e e et ste st sreese e e tesaestesresneese e e eneees 118
CAM_GetCamPoOS: 23611 .......cccvereeererirerierieeniesieesresee e g 8 BB ettt ettt et bt e e et R e e e ean 108
CAM_GetCamViewingDir: 23613........c.cocvvierrvrerrerneere s e et e sttt e e testesbesreese e e e e seestesresneeneenneneenes 109
CAM _GetZOOMFACLON: 23609.......ccceieereereerireeeereese B e eeneeeneesseesseesseesseestesseesseesseesseessesssssseesseesseesseensessessesssenssens 107
CAM_ISCameraReady: 23627 .........ccverereriererenae ettt b et 116
CAM_OAC _GELCrOSSHAITPOS: 23671 ......cccee s 0 eeeiesie et steseeseeseestestestessesseeseeseensessestessesseeseessensessessessessessesseensenes 129
CAM_OVC _GetACICaMEraCentre: 23624 . .. ettt sttt e s e s e e s ae e s st e e sbe e s abe e sateesabeesareesars 113
CAM_OVC_SetACDISIANCE: 23625........ 00 ettt ettt seste s e s e steneesessaneesesteneeseseenennn 114
CAM_SetActuallMageName: 236220 (.. i ettt ettt e e bt s b e e ae e st e e et e sbe st e s besbeeae e e eneeee 111
CAM _SetCameraPoWer SWITCN: 28087 M. ..ottt ee st e s e s e et e et e et e s ae e s beesteeste e sesaeesaeesaeesseenbeenteeneesneessaessens 119
CAM _SetCameraPrOPEITiES: 23633 ... L e ceerierterteeiereeieertes e te ettt st e ee e e beabesbeebeeaeese e e aabeseeabesbeeaease e s e beseesbesbesaesreeneansesen 117
CAM_SetWhiteBalanNCEMOUE: 230Z0 .......eoververierrereeieriesesiestessesseeseeseesseseessessesseeseessessessessessessessssssensessessessessessesneensenes 115
07 NV S = o To) 0 | =t 0] G 10 BRSPS 106
CAM_StartREMOLEVAABTNZIETS ... .ottt st e st s te et e et e e st e s aeesheesbeesteessesaeesaeesaeesseenteenteentesneesraesaens 130
CAM_StOPREMOIEVALEN: Z3076.....c..eeueeeeeeriesteeteeeetesees e s aestesae st esee e aseseesbeebesaesse e s anseseeabesbeaaeaseesanteseesbesbesaeereeneanseses 131
CAM _TaKEIMAGE! ZB0R3 .....oeeeeetieeieetesieesie st et stestese st e st e e steseesessessese et e s saseeseseesees e s s eseeseaseneebe et eseebensenees et anenbestenenseseenennin 112
CAM_WaitForEanalaREAAY: 23638 ......c.ccciiueerierieertirieesiesteessessesessessesessessesessessesessessessssessessssessessssessessssessensesessesases 120
(0@ 1Y @ 1o @ 5o 1 o o PSS 28
L@ 1Y o 0SSOSO 26
COM _GEESBUARGLE. ........eevereeiesteeteeeetese e e stesteste s e esee s e eeseesaesaeaseeseeseseesseaseasesseeseeneenseseeseessesseasenneenseseenteseessensenneensesenns 29
COM_GRBINaryAValahle: 113 ... .ottt r e ae s e e e e st e st e sbesneesa e e enteseeseesresneenenneeneenes 137
LG T (@0 o1 e] 1 7= 33
COM™_GEetDOUDIEPIECISION: 108.........cceeieiriesiestesteseeseeseestestestessesseeseesees e sseseessesseeseeeesseseessessessessesseenseseessessessessenseensessnns 23
L 1Y T {0 g > PRSP 37
COM _GELSWVEISION: 110 cueeuiiieeistisieiestesieestessesessessesessessesessessesessessasessessesessessessssessessssessessssessensesessessnsessensnsessensnses 133
L@@ 1Y B €= i T 1.11= O 1 | SRS 31
COM _GEIWINSWV EISION.....ocueiiiie e cteete et eeeeesteesteesteeetesaesaeeese e beeateessesseesteesteesseeaseaseeaseesaeesteenteessesseesseesseesseensesneesans 38
L@@ 1Y 1T TSSO 25
1000 1Y I VLU 11 = o o SRS 136
(0@ 1Y/ @] 1= @] = ox i o] PSSR 27
COM_SetBiNaryAVaIl@DIE: 114.......oceeeeeceeee ettt et st r e e s e e e e st e st e saesneese e e entenaestesresneeneenneneenes 138
L0 Y = (o 0o 1 34
COM_SetDOUDIEPTECISION: 107 ......eeueeeeeieisiestestesteseeseeseeseeseesaessesseeseeseeseessessessesseesessessessessessessessesseensessessessessensenseensensens 24
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L@@ 1Y S T 147 | OSSR 32
COM _SWITCHOFTTPS: 112......ccuiiiiieiiitisieisiesieeste sttt sttt e sessesaesessesaeseesessaseesesseseaseaseseebesseneesessenensesennensessenensis 135
COM _SWITCHONTPS: 111 ....cecieiiiieiistesieesiesieestestesesteseesesteseesessessesessessesessesseseesessaseesesseneasesseseesesseneasessenensessnnsnsessnnensn 134
LO(@ 1Y B U E =TT 0T [0 S 35
L@ 1Y YA T= 11V o) S 36
CSV_CheCKPOWES: 503B9......c.ecuiitiieeiiiterieieste sttt sttt sttt b e s s bt e e s e bt e e st e b e e et e bt e e e s e bt st e ne e b e s b en e st e st eneebeneenennes 151
(15 V A €7 (@1 =0T o L 2 160
CSV_GEtDAETIME: 5O0B.......ccueiteeeereeneereeriestesressesseeseessestessessesseaseeseessesessessessesseeseessensessessessessessesssensessessessessessenssensenes 148
CSV_GEtDAETIMECENLI SEC: 5LLT ....ecueeieeiesiesteeieeeeeestes e stesrestesseeseese e e seestessesseeseesensessessessesseeseesensessessessesseesessensenes 163
CSV_GEtDEVICECONTIG: 5035 .....veiueeueeuiereeriestesresseeeeseeseesteseessessesseeseeseesessessessesseeseessensessessessesseessesensessessessessessennsenseses 146
CSV_GetINStrumentNaIME: 5004 ..........coceeeeeieeeeeesteeseesteesteeseeseesseesseesseeseessesseesseesseesseessessesssesssessseesseensesnsessenssenssens 142
CSV_GetINStrumENtNO: 5003.........ceeiiieiieeiiiesite et see e sre e see e sate e sae e saaeessseessteassaeesaseaasseessbeeasseessbeesssesssbeesnseesaseesnsessnres 12
CSV_GEINETEMP: 5OLL.....cueieeeieiirieiestesieesieseeestesteseste e e stesee e s sessesessessesessesaesessessesensessessssessessssessensssessesensessensnsessenshoes 157
CSV_GEtLaserlOtINENS: BOAL..........oo et ce e s e e s te e ee s e e s e e s reesteebeestesaaesaeesteesteesesnsesnessseasseeseesesnsessessrensansd 45
CSV_GEtLaSerOtSLAtUS: BOA2..........eeceeieeeteeie e eie e esteeste e sre s e e seesteesteeteestesseesseesseessesssesnssssnsssesssesssessessionfinngenees 153
CSV_GetPreferredPOWEr SOUICE: 5L164.........ccceiieeieciee e seesieeiee s e seesreesteesteetessaesseesseesseessesnnesnsesnessseesseesfesnnmns Boesunns 162
CSV_GetReflectorlesSClass: 5100 .......ccuiiiieiiiieeie e seeseesresieeseeseesreesreestesssessassseesseesseessesssssssssseesseesiBueeensafunssreessees 147
CSV_GetStartUpMessageM OUE: S156.........cccvverereeiereeresiesreseseeeeseessessesressesssesesssssessessessesseessessenssd ) . 145
CSV_GELSWVEISION: 5034 ..o ceeceeeeeeiereesiesiestesseseeseesses e seessessesseeseesesessessessesseessessensessessessesluessessensessensessessessennsensenes 150
(OIS VA €1 AV 0] =T [ 1 . N 158
CSV_SetCharging: 5161 ......cccccvvereeeeiereeresesesesseeseeseesseseessesseseesaesesssessessessessesssessessessesss bie o Migheessessessessessessenneensenes 159
CSV_SetDateETIME: 5007 ....ccveiveieeeeeeeeiereeriesesresreseeseessessessessessesseeseesssssessessessesseessessessafons e Panereessessessessesseesesseensenes 149
CSV_SetLaserlotintens: 5O40..........c.ooeiieeieeieee e seesee e sreesreseeseesreesreesseenesseesreeleess Mpsessessseessessseesseensesssessesssesssees 154
CSV_SetPreferredPowerSoUrCe: 5163 .........cccovvveiieiieieesieesie e seeseesreesreesreesee e e M ettt te et eneesraesraesnees 161
CSV_SetStartUpMessageMode: 5155.........coeiinerieeieeneeneneneneneeieeseesese s S e 144
CSV_SWitChLaserlot: 5043 ........ccoveeiirieenirieeseseeseseeseseseesessesseessessesess S s e teseesessesessesseseesessesessessensssessensnses 152
E
EDM_GELtEGHNEENSItY: 1058 .......cccevieerereeerierieesesieeseseeeseseesegalees s ke esesteseesesteseesesteseesesseseesessessesessessesessessesessessesens 166
EDM_1SCONtMEASACLIVE: 1070 .....ecueeeeierirsieeieseeeereeiesee e nf® s s e et et e e eseeseeste s e sresse s e eseeseeseeseesnessesseesennennes 168
EDM_Laserpointer: 1004 .......cccvveeerieeierenieseseesreseeeene it S S 165
EDM_SetBoOmMErangFilter: LOBL........ccccivvvieeereeeerees s R eeeeseeseeseessessessessesseessesssssessessessesssessessessesssssessessesssnssenses 169
EDM_SetEgINtensity: 1059........cccoureerieneereneeneneediere e sttt st sttt et b et ene 167
I
IMG_GetTccConfig: 23400........cccuerererrrimm e We s e eestestesteseeteeseetestestestesressesseeseestessessessesseaseeseensesessessessessesseneensensens 185
IMG_SetEXPOSUrETIME: 23403......eeee e Bt ettt ettt et bt sb e be s aeeae e e e nbeseesbesbesaesbeeneaneennans 188
IMG_SatTCCCONFIG: 23401 ... e T ettt st b e bt aeeae et e beseesbesbeebeere e e aneeneans 186
IMG_TaKETCCIMAGE: 23402..... g ettt ettt be s he bt et e st e s e e beebesbeshesaeeae e e enbeseesbesbesbesbenneansennans 187
[OS _BeePOFf: 20000.......0ccueeeeihiereres iesteseesesteseesestesessesteseesessesessesseseasesseseesessessasessessesessessesessensasesseseesessensasessessesessensss 100
[OS BEEPON: 20001......0c0eeeeiiuesee ot stestetesteseesesteseesesteseesesseseesesseseesesseseesesseseesesseseesesbessesesseseesesteseasestesensestesensessesensens 99
K
KDM_GEtL CAPOWAERSITB. ...ttt sttt sttt st st b ettt b e b e b e s b e ne bt s b e seebe s b e s e ek e s b e neebesbeneebesbeneebenbeneenens 103
K DM _SEtLCOPOWIEL: B3L07 ..ottt sttt sttt st sttt b e st st se bt e e e b e s b e seebe s b e se e b e sbeneebesbeneebesbeneebenbeneebenbeneenens 102
M
MOT_REIUALOCKSILUS: BO2L ......ccueeueeeererersrestesseeseeseeeseestessesseeseessessessessessessessesssessessessessessessessessessessessessessesseessnssenses 190
MQT _SEEVEIOCITY: BO0Z ....cveeetiitereetesie ettt sttt sttt sttt b e st b s b e s e be s be s e e b e s b e s e e b e s b e se e bt sbene ek e sbeneebenbeneebenbeneebenbeneenens 193
Y S = (0o g 0] 1= A 10 RS 191
MOT_StOPCONLIOIENT BOOZ.........eeueeueeeeterte ettt ettt sttt ae et e eeseeebesbesaesae e e eseeaeeabesbesaesbeeaeassensebeseesaesbesneensesaneas 192
S
SUP_GELCONTIG: LADOL......ccuiieeeietiieeeistesieestesteestessesestessesessessesessessasessessasessesseseasesseseasesseseasesseseasesseneasessanensessnnensessensnsen 196
SUP_SEICONTIG: LAD02.......cueeueueetireetistesieesteseesestessesessessesessessesessessasessessasessessessssessassssessessesessessesessensesessensnsessensesessensases 197
SUP_SetPoOWerFai | AULORESLAI: 14006 .........cceiiueiieiiieiieiteeiteeiteseeseesteesteeteestesseesaeesteesteessesnssssessseasseesteensesssessesssenssens 198
T
TMC _DOMEBSUIE: 2008.........eccueeeeeiieeeiesteeseesteesteeseeseesseesseesseesteasseaseesseesseesseesseassssessseesseeseenseessesssssseessesssesssesssesnessses 216
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TMC_GELANGIEL: 2003......cceceeuiiieuietirieestesteessessesessesseseasesseseesessessasessessasessessesessessesessessesessessesessessesessessessasenseseasesseneass 207
IO €1 7N o 1= OSSR 209
IO €1 7N T ST (ot o 2 0 S 239
IO €1 7N 1 4o g 20 22 S 221
Y (O = (0o o] ([T = (=2 72 TS 203
QLI L@ 1= 1 =0 0011, o L= 02 242
TIMC_GELFACE: 2026 .......eevieeeietireeeieteseeeste ettt b st et b be s e st st e e e bt s b e s e e st s b e s e Rt s b e s e e Rt e b e e e Rt e b et e st s b et e nesbebeneebeseeneees 237
TIMC_GEIFUIIMEBS: 2167 .......eivieeeieiireeiete ettt sttt e bttt b e st e e st b bt s b e e st s b e e e st e b et e st s be b et s b e benesbe e neees 214
TIMC_GEEHEIGNE: 200L........eeeeieieieeiieteseeeet ettt ettt sttt et a b e e ae b e e e Re s b et e st s b e b e Re e b et e st s b et et st et enenbeneeneene 219
LI LG 1= g o 1T 07T o o 0 S 240
TMC _GELPIISMCOIT: 2023 ......cueeieeeiesteetesteseeseesees e stestestessesseeeeseessessessessesseaseeseeseessessessessesseaseaneesaessensessessessessensennennsnnes 225
TMC_GEtREFTACHVECONT: 203L......ccueiiiieiteeieeiteeiteeiteeee st e s e e teebeeseesaeesteesteesteesseeasessessaeesseasseenseessesssesseesseessenssesnsesnessrns payd
TMC_GetRefractivEMethod: 2091.........cc.coiiiiieie et s e e sre s ree s e e sreesreesteebeentesnnesneesseessesssesnsesnndlnns 229
TMC_GELSIGNAI: 2022.......cecueeieiiiieiietisteieetesteeste e st eses s ssesaesesbessesessessesessensesessesseseasassesesseseseasensenessenaenensentenessesenees] 238
TMC_GetSIMPIECOOIT: 2116........cceieeeeeriereeieieerie ettt sies e e e seesaesbesaeseesneesesseessessessessesuessesneensessessessessessessdlosdiongeenes 244
TMC_GEtSIMPIEMER 2108 .......cceeereirieirierieisesieesesesesesseeesessessssessessssessessesessessesessessesessessesessessesessessesafionsgue Faeeans 205
TMC_GetSIOPEDISLCOIT: 2126......ccueiueieeieirieeieeieeie et siesiesieeseeeeseesaesbesaesaesnesseeseensessessessesnessesneensessessess Basegusfiesasensees 250
TMC_GELSLAtioN: 2009 ......ccceeieireeirierieesiesieese sttt sbe e e sbenaesesbessenessessenessesseness] D . S 231
I (O LT =AW= @0 = o] A K R 246
TMC _IfDatalNCCOITEITON: 2115.......cciieieieeeeereesieseesesieseeseeseesseseessessessessesseesessssssessessessessessessee Beessessessessesseesesnsensenes 248
TMC_QUICKDISE: 2117 ..ottt sse e steesse st sessessensesessensesessensenessdie g Pheneseessenessessenessessenens 211
TMC_SEtANGSWILCh: 2016.......c.coeereirieiriirieireseeeseseese e sieese e sseneesessensesessesafoes Mg Pans et s ettt 249
TMC_SEtAIMCOIT: 2028.......cociiieeiiiirieisiesieeseseeseseessessesessessessesessessesessessesessensessionss Mptessesessessesessessesessessesessesseneans 222
TMC_SetEAMMOAE: 2020........ccoieiririeirienieisesieeseseesesseseesessesessessessesessessesessof8 e Mysesseeesessessesessessesessessesessessenens 243
TMC_SetHandDist: 2019 ......ccccciveiririeirerieineseeseseesessesesessessssessessesessess G olersireeessessesesessenesessesessessesessesseneens 217
IO = = T a1 0 D S S 220
TMC_SetInclineSwitch: 2006 ..........ccoieiririerinenieesesieese e seenes 0, U R 241
TMC_SetOrientation: 2113 .........coiicieeierieiieeseeireeieesieeseeseesreesreesessaesee s Mpressessessessseesseesseessessessssssesssesssesssesssesssssnes 223
TMC_SEtPriSMCOIT: 2024.......c.oeceeeieeeteeieeieeeeseeseseestessesseeseessesse s dagtes Bheeesesseessessensessessessessesssssessessessessessessessessesssensenes 226
TMC_SetRefractiveCorr: 2030.......cccivivierieeiereereseseseseeeeseess B esesthes e seeseeseeeesee s e ssessesseseessessessessessessessessesssensenes 228
TMC_SetRefractiveMethod: 2090 ........cccvveeeererennnenrneeefen e e e et 230
TMC_SEtSEation: 2010 .....c.evueeerireeenririeeniesieeseseeesresseness S e ettt ettt ettt e e be bt be st et s be st e e st e ees 232
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