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1 GeoCOM

1.1  INTRODUCTION

TPS1100 series Theodolites are modern geodetic measurement instruments. Most
of the main tasks can be fulfilled with these instruments implicitly by their
integrated applications. Now, to fulfil a broader spectrum of tasks and applications
an interface to the TPS1100 series sensor functions has been defined and will be
published with this document.

With this interface it will be possible to write client applications based on MS-
Windows and/or for any other platform which supports ASCII based
communications.

1.2 TPS1100 SYSTEM SOFTWARE

The TPS1100 system software organises and controls the interplay of several
sensor elements. Furthermore, it builds up a frame for applications, which can be
executed on the TPS1100 Theodolite.

This document concentrates on the main interface to the sensor elements of the
TPS1100 Theodolite. This main interface can be used to implement solutions for
special customer problems if the already existing solution does not provide the
needed functionality or just to enhance it.

1.2.1 Organisation of Subsystems

The TPS1100 system software is built around the sensor elements, which are parts
and/or optional add-ons of the TPS1100 Theodolite instrument. It provides a set of
functions to access sensors and calculated 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  The subsystem “Alt User’ mainly contains functions behind the “FNC”
button.

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

BAP  Basic Applications; some functions which can easily be used to get
measuring data.

TPS1100 - Version 1.05 1-1
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BMM

COMF

COM

CSv

CTL
EDM
MOT

SUP

T™C

WIR

Basic Man Machine; functions which controls some basic input/output
functionality, e.g. set beep alarm, etc.

Communication; a module which handles the basic communication
parameters. Most of these functions relate to both client and server side.

Communication; functions to access some aspects of TPS1100 control
which are close to communication. These functions relate either to the
client side or to the server side.

Central Services; this module provides functions to get or set
central/basic information about the TPS1100 instrument.

Control task; this module contains functions of the system control task.
Electronic Distance Meter; the module which measures distances.

Motorization; the part which can be used to control the movement and the
speed of movements of the instrument.

Supervisor; functions to control some of the general values of the
TPS1100 instrument, e.g. set the lower limit temperature.

Theodolite Measurement and Calculation; the core module for getting
measurement data.

W1 Registration; this module contains function for GSI recording.

TPS1100 - Version 1.05 1-2
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PC application

GeoCOM
client

/F PC (RSeriaI Line
COMF
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GeoCOM
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system software

inclination| angle distance basic

motorization X
sensor sensor sensor infout

Picture (1) - Overview Client/Server Application

1.3  PRINCIPLES OF GEOCOM OPERATION

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

The idea of GeoCOM is based on SUN Microsystems’ Remote Procedure Call
(RPC) protocol.

On the low level of implementation, each procedure, which is executable on the
remote instrument, is assigned a remote procedure call identification number. This
number is used internally to associate a specific request, including the implicit
parameters, to a procedure on the remote device. On this level, GeoCOM provides
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an ASCII interface, which can be used to implement applications on platforms,
which do not support MS-Windows.

On the high level, GeoCOM provides normal function call interfaces for C/C++
and MS-VBA to these remote functions. These interfaces enable a programmer to
implement an application as if it would be executed directly on the TPS1100
instrument.

Note: Further on we will refer to a remotely executable system function as a
RPC.

The TPS1100 instrument system software uses a multitasking operating system.
Nevertheless, only one request can be executed at once. This means in respect of
calling RPC’s GeoCOM works synchronously only.

On the low level interface the server buffers subsequent requests if current
request(s) has not been finished so far. If the queue is full then subsequent
requests will be lost.

Instead on the high level interface a function call will not return until it has been
completely finished.

TPS1100 - Version 1.05 1-4
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2 GENERAL CONCEPTS OF USING GEOCOM

Here we will describe several aspects of using GeoCOM. One of them is how to
execute a function at a TPS1100 instrument.

The current implementation of GeoCOM supports two (three) 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 a request, sends it over the serial
line to the listening TPS1100 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. Using
GeoCOM in this way means calling a function. Any necessary communication
will be handled by GeoCOM implicitly.

2.1 GENERAL CONCEPT OF OPERATION

Fundamentally, GeoCOM is implemented as a point to point communication
system. The two communication participants are known as the client (external
device) and the server (TPS1100 instrument). One communication unit consists of
a request and a corresponding reply. Hence, one communication takes place when
the client sends a request to the server and the server sends a reply back to the
client.

Client request——> S
en reply erver

Picture 2-1: Basic communication

GeoCOM is implemented as synchronous communication. A request/reply pair
may no be interrupted by another request/reply. Instead, a communication unit
must be completed successfully before a new communication unit may be
initiated.

TPS1100 - Version 1.05 2-1
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Although the ASCII protocol allows sending the next request before the
corresponding reply has been received, it is not recommended to do that. Of
course, subsequent request will be buffered when the previous request has not
been finished so far. But if the buffer content reaches its limit in size then data
may be lost.

Note: In the current implementation, only one communication channel per
session will be supported. Hence, only one instrument can be connected at
a time. Nevertheless, the nature of the ASCII protocol makes it possible to
connect and communicate to more than one instrument at a time.

2.2  ASCII PROTOCOL

In sequence we will define the syntax first and then give some information about
how to use the ASCII protocol to call a function on the TPS1100 instrument.

The ASCII protocol is a line protocol, hence it uses a line terminator to distinguish
between different requests (replies). One request must be terminated by one
terminator.

2.2.1 ASCII Protocol Syntax

Syntax of an ASCII request:
[ <LF>] R1Q <RPC>[, <Tr1d>]:[<PO>][, <P1>,...]<Terne

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> An initial line feed clears the receiver buffer.

%1Q GeoCOM request type 1.

<RPC> Remote Procedure Call identification number in
between 0 to 65535.

TPS1100 - Version 1.05 2-2
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<Trld> Optional transaction ID: normally incremented from
1to 7. Same value in reply.

Separator between protocol header and following

parameters.
<P0>, <P1>, ... | Parameter O, Parameter 1, ...
<Ter n» Terminator string (default CR/LF, use

COM _Set Ter mi nat or to change the terminator). As
a common shortcut “*m’ will be used in examples.

Example:

The following example uses the RPC TMC_Set Pri snCor r to set the prism
constant on 34.4mm (“*m’ denotes the terminator):

%R1Q 2024: 34. 4"m

Note: Additional characters at the beginning of a request, between parameters or
at the end are not allowed. They might lead to errors during interpretation.

Syntax of an ASCII reply:
MRLP, <GRC>[, <Trl d>]: <RCy[, <P0>, <P1>, ...]<Ternp

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

9RLP GeoCOM reply type 1.

<GRC GeoCOM return code. This value denotes the
success of the communication. 0 = RC_OK means the
communication was successful (see table ‘GeoCOM
return codes’ in the appendix for further
information).

<Trld> Transaction ID - identical to that of the request. If
the request had no Transaction ID then it will be 0.

Separator between protocol header and following
parameters.
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<RC> Return code from the called RPC and denotes the
successful completion if it is set to 0 (see table ‘RPC
return codes’ in the appendix for further
information).

<P0>, <P1>, ... |Parameter O, Parameter 1, ... These parameters will
be valid only if <GRC> is equal to 0 (RC_OK).
<Ter np Terminator string (default CR/LF, use

COM Set Ter i nat or to change the terminator).

Example:
The following example shows the reply to the RPC 5008 -
CSV_GCet Dat eTi ne.
9%R1P, 0, 0: 0, 1996, ' 07',"'19',"'10',"'13"," 2f' "m
! The values for month, day, hour,
+--- minute and second are replied in the byte-
format (see table communication parameter
for further information)
Home - Return code from the RPC: 0 means no error
(see RPC return codes for further information)
oo The Transaction ID of the request. If there was no ID
the value returned is 0.
+- - - - Return code from GeoCOM: 0 means no error (see
GeoCOM return codes for further information)

2.3  FUNCTION CALL PROTOCOL - C/C++

The implementation of GeoCOM for C/C++ conforms to normal function calls.
GeoCOM itself handles all necessary communication. No intervention of the
programmer in respect to the communication is necessary with one exception. If
the GeoCOM reports a communication error the programmer has to make sure that
either the problem will be solved - by calling GeoCOM support functions - or no
further RPC’s will be called - by terminating the running task.

Nevertheless, the programmer has to initialise GeoCOM and set up the port’s
settings to make sure that communication can take place. Moreover the user has to
make sure that the TPS1100 instrument is well connected.

Example:

An example code fragment for using TMC_Get Si npl eMea could be the following.
We do not take care of the necessary initialisation and set up of GeoCOM here.
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Please refer to chapter 3.2.3 Basic GeoCOM Application Frame for C/C++ for this
information.

RC_TYPE Ret Code;

TMC_HZ V_ANG Angl es;

doubl e dSl opebDi st

Ret Code = TMC_Get Si npl eMea( 1000, Angl es,

dSl opebDi st ,
TMC_AUTO I NC ) ;
i f (RetCode == RC_OK)

/1l do something - use val ues

}

el se

/1l handl e error

}

24  FUNCTION CALL PROTOCOL - VBA

Here almost all is valid for VBA as for C/C++. Please refer to Chapter 2.3. The
only difference between VBA and C/C++ is that 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 2.3.
Di m Ret Code As | nt eger
Di m Angl es As TMC_HZ_V_ANG

Di m dS| 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 = RC_OK Then
do sonething - use val ues
El se
handl e error
End |f
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3 FUNDAMENTALS OF PROGRAMMING
GEOCOM

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.

3.1 ASCII PROTOCOL PROGRAMMING

Implementing an application, which uses the ASCII protocol, is based on simple
data transfers 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 of the
TPS1100 instrument. Then Remote calls are done by just sending the valid
encoded requests and receiving and decoding the replies of them.

For debugging purposes, it might be helpful to use a so-called Y-cable, which
enables you to observe the communication on the serial line using either a
terminal or a terminal emulator. For further details see 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 online, then it is strongly recommended to use a leading
<LF> to clear the receiver buffer at the server side. This will reduce
unnecessary error messages of the next RPC.

3.1.1 Data Types in ASCII Protocol

Each parameter of a RPC has its own associated data type with it. There are
varieties of different data types, which have been defined for the set of published
functions. The ASCII protocol supports simple data types only. All data types,
which are different from the base, types in name and aggregated data types are
converted and reduced to there base types. Conversion means to serialise the
aggregated data into a comma-separated list of its elements. Therefore, the
programmer has the responsibility to interpret the values depending on the
associated data type.

The supported base types and their value range are defined below:

TPS1100 - Version 1.05 3-1
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Format Type | Valid range Len |Valid input Typical output
representations representations
bool ean 0 = false 1 0,1 0,1
1=true
byte 0...255 2(4) |‘00’FF’ff’7a’, |00’ "FF’,’ff’,
1A71 17a1,1A71
string - <512 | abc\x0d\x0a” abc\x0d\x0a”
doubl e +2.225E-308... | 17+3 |1, 1.0, 1.0e4, -0.1234567+e67
+1.797E+308 -0.1e-07, -2
l'ong (-281)...(231-1) |11 OX7FFFFFFF, 15, -154836,
-54321 900000
short -32768...32767 | 6 0, -1, -32700, 45, 56, | 0, -1, -32700, 45,
0x45e, 0X3AA 56
unsigned g (232-1) 10 OXFFFFFFFF 0, 1, 3400065,
I'ong 95735
unsi gned 0...65535 5 0, 1, 34000, 65, 0, 1, 34000, 65,
short 65535, 0x3a, 0x00, |[65535
OxFFFF

Table 3-1: Communication Parameter Types

Note: Bytes are always represented in two-character hexadecimal notation.
Hexadecimal notation can use upper- or lower-case representation: 0..9 + [a
~FIALF]L
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.
Types of integer (short, unsigned short, long, unsigned long) can also be
represented in hexadecimal notation, introduced by 0x or 0X.

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-parameters in value, range

and precision as close as possible. If no identical data type is available then
the next best one will be taken. Character and string will be replaced by the
st ri ng data type.

TPS1100 - Version 1.05
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Enumerations

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

Structures

Structure data types will be converted into a comma separated list of
elements. One element’s representation conforms to the data type
representation of its base type. If an element itself is a structure then depth
first conversion will take place. If this rule does not apply then the types
and their ASCII parameters are described explicitly.

Arrays

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

Example for Enumeration Data Types and Structures

The following example gives a typical data type declaration and the
corresponding procedure declaration used in this manual for

TMC_Get Si npl eMea from the subsystem Theodolite Measurement and
Calculation:

Constants and Types
typedef | ong SYSTI M

struct TMC_HZ_V_ANG

doubl e dHz;
doubl e dV;

}

enum TMC_| NCLI NE_PRG
TMC_MEA | NC, /'l encoded as 0
TMC_AUTO_I NC, /1 1
TMC_PLANE_I NC /1 2

}
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C-Declaration

TMC_Get Si npl eMea( SYSTI ME Wai t Ti e,
TMC_HZ_V_ANG &l yAngl e,
doubl e &dSl opeDi st ance,

TMC_| NCLI NE_PRG Mbde)
ASCII-Request
9R1Q 2108: WaitTime[long],Mode[long]
ASCII1-Response
%R1P, 0, 0: RC,Hz[double],V[double],dSlopeDistance[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!

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 me = 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:
9YR1P, 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_ANGand the fourth value
corresponds to the variable dSl opeDi st ance. (Note that the first value
after the “:” is not a parameter but the return code value of the RPC).

3.1.2 ASCII Protocol Program Example

For getting a feeling of how requests and replies are build up and work see also
the provided geocom t r mfile in the samples directory. Please refer to Appendix
C-1 Settings for Terminal Emulator for further information.
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3.1.3 Modes of Operation Concerning Communication

Section 3.5 - TPS1100 Instrument Modes of Operation - explains the different
modes of operation of GeoCOM concerning communication. Similar to that the
following is valid for the ASCII protocol.

Since the client has to remind which mode is active, no support can be given from
the TPS1100 instrument. The only way to distinguish between modes is to remind
the actions an application has initiated and their resulting replies. So far no other
possibility exists to determine the current mode.

To switch on the instrument a single character is sufficient. It is recommended to
ignore the subsequent reply (one or two lines). Please note, that if the autoexec
mechanism ([menu] CONF - [item] Autoexec-application) is enabled then the
instrument will not switch into Remote mode, but will start the autoexec
application instead.

When turning into local mode the TPS1100 instrument sends the “sign-on”

message:
“OfN1, O, 255, , 090, 0,0, : 9R1P, 0, 0: 0”.

If the “sign-off” message is enabled (see COM Enabl eSi gnCf f) then the

following message will be sent if the instrument goes into sleep mode:
“OfN1, O, 255, ,09%0,0,0,:91P,1,0: 0,17,

and the following message will be sent if the instrument shuts down:
“OfN1, O, 255, ,09%0, 0,0, :9R1P, 1,0:0,0".

Please notice that these two messages are different in the last character.

3.2 C/C++-PROGRAMMING

Programming in C/C++ is based on the well-known DLL concept, defined by
Microsoft Corp. To compile a project successfully first you have to include the file
com pub. hpp, which defines all necessary constants, data types and function
prototypes. Second gcontL00. | i b has to be included in the project, which enables
the linker to resolve the DLL exported functions. To operate successfully the
gcontl00. dI | file must be accessible for the operating system, hence it must be
located in a directory which the operating system looks up for the requested DLL
file.
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Project Options GCOM100.lib
Structure byte-alignment 4 bytes
Memory model N/A

Special #defines (if not using MFC) STRICT

3.2.1 Data Typesin C/C++

Since the main programming language of implementation of TPS1100 instruments
Firmware is C/C++ all data types are initially defined in C/C++. Therefore, no
conversion of values or data types is necessary.

3.2.2 Basic GeoCOM Application Frame for 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 RETRIES_1 1

RC TYPE Ret Code;
BOOLE bOpenAndRunni ng = FALSE;

/]l initialize GeoCOM
Ret Code = COM_ I nit();
if (RetCode == RC_OK)
{
/1l open a connection to the TPS1000 i nstrunent
Ret Code = COM _OpenConnection (  COM 1, COM BAUD 19200,
RETRI ES_1);
i f (RetCode == RC_OK)
{
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bOpenAndRunni ng = TRUE;

}
}

/1 optionally set up other conm paraneters here

i f (RetCode == RC_OK)

{
[l -- functionality of the application --
/1l here we just test if conmmunication is up
Ret Code = COM_Nul | Proc();
if (RetCode != RC_OK)

// handl e error

}
}

/1l close channel
i f (bOpenAndRunni ng)
{

Ret Code = COM _Cl oseConnection ();
if (RetCode != RC_OK)

// handl e error

}
}

/1l anytime finalize and reset GeoCOM
Ret Code = COM _End();
if (RetCode != RC_OK)

/1 handl e error

}

3.2.3 C/C++ Development System Support

GeoCOM system files have been developed using Microsoft Visual C/C++ 5.0.
Although this development environment were the basis for the current GeoCOM
implementation, it has been emphasised that it is independent of it, hence other
development environments can be used too. But please notice that it has not been
tested thoroughly so far.
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3.2.4 Programming Hints

Order of Include Statements

Since GeoCOM redefines TRUE, FALSE and NULL we recommend the following
include order:

1. Include system headers like 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 a BOOL type value will be assigned to a BOOLE type variable or parameter
the compiler (MS-VisualC/C++) generates an error. To solve this problem the

expression, which will be assigned to, has to be converted by a CAST statement to
BOOLE.

3.3 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 st ubs32p. bas has to

be included in the project. st ubs32p. bas includes all constants, data types and
function prototypes, which are available in GeoCOM.

3.3.1 Data Types in VBA - General rules for 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 a VBA data type does not follow the general rules then they
are described explicitly.

In general, the following rules can be applied:
Numerical data type

The numerical data types correspond to the C/C++-parameters in value and
range as close as possible. If it cannot be replaced directly then the best
possible replacement will be taken.
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String data type

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

Enumeration data type

Conceptually VBA does not have enumeration data types. Therefore, Long
data types will be used instead. The enumeration values will be defined by
constants. Using the numerical value is also valid. Notice that some of the
enumeration values are reserved words in VBA. That is why we had to
define different identifiers. Enumerated return values are numerical values
and correspond to the position of the enumeration value in the C/C++-
definition. For clarification, also the numerical values are given in the
description of an enumeration data type.

Structures and Arrays
They are defined as in C/C++.

Example for Enumeration Data Types and Structures

The following example gives the data type declaration and the procedure
declaration usually used in this manual for an example procedure
(TMC_Get Si npl eMea from the subsystem Theodolite Measurement and
Calculation):

VBA-Declaration
VB_TMC_Cet Si npl eMea(

Vit Ti me As Long,

Onl yAngl e As TMC_HZ_V_ANG
Sl opeDi st ance As Doubl e,

Mode As Long)

In the file st ubs32p. bas the corresponding items are defined:

d obal Const TMC MEA INC = 0
G obal Const TMC_AUTO INC = 1

d obal Const TMC _PLANE INC = 2
d obal Const TMC_APRI ORI INC =3
G obal Const TMC_ADJ_| NC =

d obal Const TMC REQJI RE INC =5

Type TMC_HZ_V_ANG
dHz As Doubl e
dv  As Doubl e
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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:

Di m Wai 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_Cet Si npl eMea( Wi t Ti ne,
Onl yAngl e,
Sl opeDi st ance,
TMC_AUTO_I NC)

3.3.2 Basic GeoCOM Application Frame for VBA

Like in section 3.2.2 - Basic GeoCOM Application Frame for C/C++ - a VBA
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 RETRIES 1 =1
DI M Ret Code As | nteger
DI M bOpenAndRunni ng as | nteger

initialize GeoCOM
bOpenAndRunni ng = Fal se
Ret Code = VB_COM I nit ()
I f (RetCode = RC_CK) Then
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open a channel to the TPS1100 i nstrunent
Ret Code = VB_COM OpenConnection(COM 1, COM BAUD 19200,
RETRI ES_1)
If (RetCode = RC_CK) Then
bOpenAndRunni ng = True
End If
End |f
optionally set up other conm paraneters here

If (RetCode = RC_OK) Then
functionality of the application
we just test if conmmunication is up
Ret Code = VB_COM Nul | Proc()
I f (RetCode <> RC_OK) Then
handl e error
End I f
End |f

I f (bOpenAndRunni ng) Then
cl ose channel
Ret Code = VB_COM O oseConnection ()
I f (RetCode <> RC_OK) Then
handl e error
End I f
End |f

finalize and reset GeoCOM
Ret Code = VB_COM End()
I f (RetCode <> RC_OK) Then

handl e error
End |f

3.3.3 VBA Development System Support

This interface has been written for Microsoft Visual Basic for Applications 5.0
and higher only. Hence, no other development environment will be supported.

3.3.4  Programming Hints

Output Parameters of String Data Type
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The internal representation of strings is not directly compatible between C/C++
and VBA. Therefore the one has to pre- and post-process such an output
parameter. In the following example, we know that the output parameter will be
less than 255 characters in length from the description of the RPC.

Dims As String

initialise string

s = Space(255)

Call VB_COM GCet Error Text (RC_| VPARAM s)
trimstring, justify string length

s = Trin®(s)

Note: Incorrectly handled string output parameters may lead to severe runtime
problems.
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3.4  UNITS OF VALUES

All parameters are based on the Sl 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 Pascal ) for pressure

C (Celsius) for temperature

Table 3-2: SI Units

3.5 TPS1100 INSTRUMENT MODES OF OPERATION

In respect to communication, the TPS1100 instrument knows several states in
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 state by the built-in
RPC’s. For the ASCII protocol refer to section 3.1.3 - Modes of Operation
Concerning Communication.

The possible states can be described as follows:

Off The instrument is switched off and can be switched on and put into
online mode by using COM_Swi t chOnTPS.
Local The instrument is in local mode. GeoCOM is not active hence, RPC’s

cannot be used. To switch into online mode start the “Configuration”
menu on the instrument, open the submenu “Communication mode”
and select “GeoCOM On-Line mode” (in default configuration).

Online Also called Remote mode. The instrument accepts RPC’s.
COM Local can be used to switch into local mode.
COM _Swi t chOF f TPS will switch off the instrument or put it into
sleep mode.

RCS The instrument accepts Remote Control sequences. This is not subject
of this manual and will be described elsewhere.

GSI/Meas In this mode the user can measure coordinates and save the values
onto the PC-Card. GSI commands will be accepted in this mode.
Since this is not subject of this manual this mode will not described
here in more detail.
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Sleep Either because of reaching the time out or by using the function
COM Swi t chOf f (COM TPS_SLEEP) this state has been reached
when starting from online mode. Only if the previous mode was

online mode it can be switched back to it with
COM _Swi t chOnTPS( COM_TPS_REMOTE) .

3.5.1 Getting Mode of Operation Concerning Communication

This is available only when the application uses the function call protocol. Hence
a DLL is used to automate RPC calls. That is why the current implementation
does not log the current state per default. Logging can be switched on by using
COM _Enabl eSi gnOf f ( TRUE) . After enabling state changes to and from online
mode will be logged and can be requested with COM Get TPSSt at e.

Note: The mode can be determined only if GeoCOM is active and the sign-off
message is activated. In any other situation, COM Get TPSSt at e will yield
the state COM_TPS_UNKNOWN.
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The following picture shows the dependencies graphically. Instead of the
correctly defined identifiers, shortcuts have been used.

power
states

Swi t chOf f ( SHUT_DOWN) @

ON/OFF-Key if

off

ON/OFF-Ke AUTOEXEC = Meas
, N X
Swi t chOn( REMOTE) ONJOFF-Key if
prev. set to RCS
Local ()
[FISetOniineDlg A [r1setResDIg [E]MeasRecord active
@ TimeOut/ @ @
KeyPress
A Y
\ — ) e N
TimeOut/ TimeOut/ TimeOut/
KeyPress KeyPres KeyPress
Swi t chOf f ( SLEEP)

Swi t chOn( ONLI NE) sleep
if enabled: v
sends SignOff message when leaving,
sends SignOn message on arrival

RPC which can change a state

[F]SetOnlineDlg System function which shows a dialog for switching to online
mode. Can be started in "Communication mode" menu on the
default configuration.

[F]SetRcsDlg System function which shows a dialog for switching to remote
control mode. Can be started with the RCS key in the "PROG"
menu on the default configuration.

[E]MeasRecord  System event which causes the starting of the measurement

dialog. Can be generated by pressing the MEAS key in the "Main"

menu on the default configuration.

Picture 3-1 TPS1100 modes of operation in respect to communication
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3.6 COMMON COMMUNICATION ERRORS

GeoCOM is based on calling functions remotely. Because of the additional
communication layer the set of return codes increases with return codes based on
communication errors. Since all of these codes may be returned by any RPC we
will explain them here and omit them in the descriptions of the RPC’s. See also
20-Appendix

Return Codes.

Return Code Val | Description

RC_X 0 | Successful termination, implies also no
communication error.

RC_COM_CANT_ENCODE | 3073 | Can't encode arguments in client. Returned
by the client to the calling application
directly, i.e. without anything being sent to
the transport layer and beyond.

RC_COM _CANT_DECODE [ 3074 | Can't decode results in client. Once an RPC
has been sent to the server and a reply has
been sent back, this return code states that the
encoded reply could not be decoded in the
client. This is usually the result of using
different versions of GeoCOM on client and
server.

RC_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 a
failure, this error code is returned.

RC_COM_CANT_RECV 3076 | Failure in receiving result. A failure has
occurred during reception of a packet at the
data link layer. This could be due to incorrect
parameter settings or noise on the line, etc..
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Return Code

Val

Description

RC_COM Tl 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 is too short
(especially true when communicating over
noisy or radio links at low baud rates).

RC_COM WRONG_FORVAT

3078

The request and receive formats are different.
Something got mixed up along the way or the
application tried to send using a format which
has not been implemented on both client and
server.

RC_COM VER_M SNMATCH

3079

RPC protocol mismatch error. An RPC
protocol has been requested which does not
exist. This error will indicate incompatible
client and server protocols.

RC_COM CANT_DECODE _
REQ

3080

Can't decode request in server. If the client
sends the server an RPC but one which
cannot be decoded in the server, the server
replies with this error. It could be that the
GeoCOM versions running on the client and
server are different or the packet was not
correctly sent over a noisy or unreliable line.

RC_COM PROC_UNAVAI L

3081

The requested procedure is unavailable in the
server. An attempt has been made to call an
RPC, which does not exist. This is usually
caused when calling RPC’s which have been
inserted, appended, deleted, or altered
between the differing versions of GeoCOM
on client and server. To be on the safe side,
always use the same GeoCOM version
whenever possible on both sides.
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Return Code

Val

Description

RC_COM CANT_ENCODE _
REP

3082

Can't encode reply in server. The server has
attempted to encode the reply but has failed.
This can be caused by the calling procedure
trying to pass too much data back to the client
and in so doing has exceeded the maximum
packet length.

RC_COM SYSTEM ERR

3083

Communication hardware error

RC_COM FAI LED

3085

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

RC_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.

RC_COM | NTR

3087

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

RC_COM REQUI RES._
8DBI TS

3090

This error indicates desired protocol requires
8 data bits

RC COM TR 1 D_
M SMATCH

3093

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

RC_COM NOT_GEOCOM

3094

Parse failed; data package not recognised as
GeoCOM communication package

RC_COM_UNKNOAN_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 Val | Description
RC_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 a noisy line during GeoCOM
Binary format transmissions.
RC_COM_SRVR_RX_ 3101 | Checksum received at server is wrong. The
CHECKSUM_ERRCR checksum belonging to the current packet is
wrong - no attempt is made at decoding the
packet.
RC_COM_CLNT_RX_ 3102 | Checksum received at client is wrong. The
CHECKSUM_ERROR checksum belonging to the current packet is
wrong - no attempt is made at decoding the
packet.
RC_COM_PORT_NOT_ 3103 | COM port not available. This can be caused
AVAI LABLE by attempting to open a port for unique use
by GeoCOM, which has already been
allocated to another application.
RC_COM_PORT_NOT_ 3104 | COM port not opened / initialised. The
OPEN application has attempted to use a COM port
to which it has no unique rights.
RC_COM_NO_PARTNER 3105 | No communications partner on other end.
The connection to the partner could not be
made or has been lost. Check that the line is
there and try again.
RC_COM_ERO_NOT_ 3106 | The client, after calling an ERO has decided
STARTED not to confirm the start of the ERO and has
instead called another RPC.
RC_COM_CONS_REQ 3107 | Attention to send consecutive requests. The

application has attempted to send another
request before it has received a reply to its
original request. Although GeoCOM does not
return control to the app until a reply is
received, this error is still possible with
event-driven applications, i.e., the user
pushing a button yields control back to the
application code which can then call
GeoCOM again.
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Return Code Val | Description

RC_COM_SRVR_I S_ 3108 | TPS has gone to sleep. Wait and try again.
SLEEPI NG

RC_COM_SRVR_I S_OFF | 3109 | TPS has shut down. Wait and try again

TPS1100 - Version 1.05
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4 REMARKS ON 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 a TPS1100
instrument, e.g. MOT describes all functions, which relate to motorization. Each
subsystem is subdivided into the descriptions of RPC’s.

4.1.1  Structure of 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 functionality.

2. Constants and Types
All subsystem specific constants and data types are listed here. Also their
meanings are described if they are not obvious.

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

Note: To reduce redundancy the VB declarations of data types and constants have
been 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 function.
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C-Declaration

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

Declares the function in VB (excluding the return type).
ASCII-Request

Describes the composition, inclusive the base types, of the ASCII request.
ASCII-Reply

Describes the composition, inclusive the base types, of the corresponding

reply.
Remarks

Gives additional information on the usage and possible side effects of the
function.

Parameters
Explains the parameters, their data types and their meaning.
Return-Codes

Gives the meaning of the return codes related to this RPC. General and
communication return codes will be omitted in explanations. They are
explained in 3.6.

See Also

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

Gives an example of how this RPC could be used.

Note: To reduce redundancy the return type has been omitted from the C- and
VB-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.
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4.1.3 Sample of a RPC Description

1.1.1 CSV_GetDateTime- Get date and time.

C-Declaration Title and description
CSV_Get Dat eTi ne( DATI ME &Dat e §
VB-Declaration
VB_CSV_Get Dat eTi\re (Dat eAndTi ne As DATI ME)
ASCI L;El%qgggg Declarations for different
' ‘ rotocols
ASCII-Response P
9R1LP, 0, 0: RC,Year[short],Month,Day,Hour, Minute, Seconal all byte
Remarks Remarks to this function and its usage
The AS II resp TTOC T TUTTTTUTTU UUII\;JPUIIUIIIy U TTTC UTttr
type DATI ME. A possible response can look like this:
9R1P, 0, 0: 0, 1996, ' 07", '19','10",' 13" ,'2f" (see
Chapter ASCII data va daclaratinn for fiirthar infarmatinnd
Detailed description of parameters

Parameters

Dat eAndTi e out Encoded date and time.
Return-Codes

RC_XK Execution successful.

RC_UNDEFI NED Time and/or date is not set (yet).
See Also X

CSV_Set Dat eTi ne Meaning of return codes

Example \
RC_TYPE rc; Cross reference to related functions
DATI ME Dat e AnaTTTTE;
rc = CSV_GCet Dat eTi me( Dat eAndTi ne) ;
if (rc == RC_X)

/!l use Date and tine

}
el se ~ A typical

usage of this
function

/1 handl e error
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5 COMMUNICATION SETTINGS

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

If a function influences the client side only then there is no ASCII request defined.

51 CONSTANTS AND TYPES
Serial Port Selector

This enumeration type denotes the hardware serial port.
enum COM_PORT

{ coM1 =0, /I port 1
coM2 =1, I port 2
covM3 = 2, /l port 3
coM4 =3 /I port 4

H
Transmission Data Format
This value tells if the transmission takes place in a readable ASCII data format or
in a data size optimised binary data format.
enum COM_FORVAT

{ COM ASCII = 0, /I Force ASCII comm.
COM_BI NARY = /l Enable binary comm.
s
Baud Rate
enum COM_BAUD_RATE
{ COM_BAUD_ 38400 = 0,
COM_BAUD_19200 = 1, //default baud rate
COM_BAUD 9600 = 2,
COM BAUD 4800 = 3,
COM BAUD 2400 = 4
}s
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TPS1100 Operation Status
enum COM_TPS_STATUS

{ COM TPS_OFF =0, /I switched off
COM_TPS_SLEEPING = 1, /I sleep mode
COM _TPS_ONLI NE = 2, [/l online mode
COM_TPS_LOCAL = 3, /Il local mode
COM_TPS_UNKNOWN = 4 // unknown or not initialised
}s

MS-Windows Data Types

One of the described functions uses the predefined type HWND of MS-Windows.
Please refer to the documentation of MS-Windows development environment for
this data type.

Note: HWND depends on whether the pre-processor symbol STRI CT is defined.
When MFC libraries are used, STRI CT is automatically defined. Otherwise
the user must #def i ne STRI CT or he will get unresolved externals.

5.2 GENERAL GEOCOM FUNCTIONS

5.2.1 COM_GetDoublePrecision - Get Double Precision Setting

C-Declaration

COM _Get Doubl ePreci sion( short &Digits )
VB-Declaration

VB_COM Get Doubl ePreci sion( nDigits As |Integer )
ASCII-Request

9R1Q 108:
ASCII1-Response

9%R1P, 0, 0: RC, nDigits[short]
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Remarks

This function returns the precision - number of digits to the right of the
decimal point - when double floating-point values are transmitted. The
usage of this function is only meaningful if the communication is set to
ASCII transmission mode. Precision is equal in both transmission
directions. In the case of an ASCII request, the precision of the server side
will be returned.

Parameters
NDi gi ts Qut Number of digits to the right of the
decimal point.
Return Codes
RC_X On successful completion.
See Also
COM _Set Doubl ePr eci si on

Exanpl e

RC_TYPE rc,;

short nbDigits, nOdDigits;
TMC_HEI GT hei ght ;

(voi d) COM Get Doubl ePrecision(nd dDigits);
rc = COM Set Doubl ePreci sion(nDigits);

/!l nDigits > 15, nDigits < 0 -> RC_|I VPARAM
if (rc == RC_I VPARAM
{

}

/1 nmeasure height of reflector

rc = COM Set Doubl ePreci sion(7);

/Il the result is precisely calculated and
/1 returned with nDigits to the right of the
/1 deci mal point

(void) TMC Get Hei ght (hei ght); /1 ignore return code
print(,height: %\ n“, height.dHr);

/'l reset server accuracy to the old val ue
rc = COM Set Doubl ePreci sion(nd dDigits);

/1 no error handling, because nOdDigits nust be valid
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5.2.2 COM_SetDoublePrecision - Set Double Precision Setting

C-Declaration

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

VB_COM Set Doubl ePreci sion( ByVal nDigits As Integer )
ASCII-Request

%R1Q 107: nDigits[short]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function sets the precision - number of digits to the right of the
decimal - when double floating-point values are transmitted. The TPS’
system software always calculates with highest possible precision. The
default precision is fifteen digits. However, if this precision is not needed
then transmission of double data (ASCII transmission) can be speeded up
by choosing a lower precision. Especially when many double values 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, the precision of the
server side will be set. Notice that trailing Zeros will not be sent by the
server and values may be rounded. E.g. if precision is set to 3 and the exact
value is 1.99975 the resulting value will be 2.0

Note: With this function one can decrease the accuracy of the delivered
values.

Parameters
nbDigits In Number of digits right to the comma.
Return Codes
RC_X On successful completion.
RC_| VPARAM 0 >nDigits > 15
See Also
COM _Get Doubl ePr eci si on
Example
see COM_Get Doubl ePr eci si on
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5.3  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.

5.3.1 COM._lInit - Initialize GeoCOM

C-Declaration

COMInit ( void)
VB-Declaration

VB COM I nit ()
ASCII-Request

ASCII1-Response
Remarks

COM I ni t has to be called to initialise internal buffers and variables. It
does not change the TPS’ state.

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

Parameters
Return Codes
RC_X On successful completion.
See Also
COM_End
Example
See appendix C-2 for an example program frame.

5.3.2 COM_End - Quit GeoCOM

C-Declaration
COM End( void )
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VB-Declaration
VB_COM End()
ASCII-Request

ASCII-Response

Remarks

COM _End has to be called to finish up all open GeoCOM transactions. It
closes an open port and does whatever is necessary to shutdown GeoCOM.
The TPS’ state will not be changed.

Parameters

Return Codes
RC_X On successful completion.

See Also

COM I ni t
Example

see COM | ni t

5.3.3 COM_OpenConnection - Open 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 | nt eger,
ByVal Baud As | nteger,

ByVal Retries As Integer )
ASCII-Request

ASCII1-Response
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Remarks

This function opens a PC serial port and attempts to detect a theodolite
based on the given baud rate. If a TPS is well connected to the PC then
GeoCOM tries to establish a connection to it.

If no connection could be established and the connection dialog flag is set
to TRUE then a dialog appears which asks the user if all possible baud rate
settings should be tried. See also COM Set ConnDI gFl ag. If the flag is
cleared, all possible settings will be tried automatically without notification
of the user.

To be successful the TPS must be in online mode.

If the TPS is switched off it will be switched on remotely and set into
online mode automatically.

The default transmission data format is set to COM Bl NARY, if the
TPSRelease is equal or higher than 2.00.

This function will fail if the TPS is in local-mode or if the serial-port is
locked or in use. It will also fail if no TPS is connected to the serial port.

If the call cannot be finished successfully then the port will be freed and
closed.

The successful completion of this may take more than a minute, if all
possible settings have to be tried out.

nRet ri es denotes the number of retries of subsequent RPCs if the first
request has not been fulfilled successfully. Especially for radio data links
this is of interest if the link is not reliable. We recommend not using a
value higher than two since this may slow down communication
significantly.

Note: In the current implementation, GeoCOM does not support two open
connections at the same time. A second attempt to open a second
port at once will be denied by GeoCOM.

Parameters - C-Declaration

EPor t In Serial port.
eBaud I nCut  Baud rate.
nRetries In Number of retries.
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Return Codes

RC_X On successful completion.
RC_COM_PORT_NOT_AVAI LABLE  Port is in use or does not exist
RC_COM_NO_PARTNER GeoCOM failed to detect a TPS.
RC_I VPARAM Illegal parameter.

See Also

COM_C oseConnecti on
COM _Set ConnDl gFl ag

Example
see COMLI ni t

5.34 COM_CloseConnection - Close the Open Port

C-Declaration

COM_d oseConnection( void )
VB-Declaration

VB_COM Cl oseConnection( )
ASCII-Request

ASCII1-Response

Remarks

This function closes the (current) open port and releases an established
connection. It will not change the TPS’ state.

Parameters

Return Codes

RC_X On successful completion.
See Also

COM_OpenConnecti on
Example

See appendix C-2 for an example program frame.
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535 COM_GetBaudRate - Get Current Baud Rate

C-Declaration

COM Get BaudRat e ( COM BAUD_RATE &eRate )
VB-Declaration

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

ASCII1-Response

Remarks

Get the current baud rate of the serial line. It should be the setting of both
client and server. In ASCI|I protocol, this RPC is not available.

Parameters

eRat e Qut Baud rate of serial line.
Return Codes

RC_X On successful completion.
See Also

COM _Set BaudRat e
Example

voi d nain()

{ RC_TYPE rc;

COM BAUD RATE eRat e;

/1l init GeoCOM

/1l get baud rate of active connection
rc = COM CGet BaudRat e( eRat e) ;
if (rc !'= RC_OK)

COM ViewError(rc, "Setup baud rate");

}

el se

{

printf("Baudrate is %l Baud = " );
switch (eRate )

{
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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 ;

// l shut down GeoCOM

} /1 end of main

5.3.6 COM_SetBaudRate - Set Baud Rate

C-Declaration

COM Set BaudRat e( COM BAUD RATE eRate )
VB-Declaration

VB_COM Set BaudRat e( ByVal eRate As Long )
ASCII-Request

ASCII1-Response

Remarks
This function sets the baud rate of the serial line, hence on both client and
server side. A port must have been opened successfully with
COM_QpenConnecti on.
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Parameters

eRat e In Baud rate.
Return Codes

RC_X On successful completion.
See Also

COM _Get BaudRat e

Example
RC_TYPE rc;

/1 set baud rate
rc = COM Set BaudRat e( COM_BAUD 9600) ;
if (rc == RC_I VPARAM

// handle errors

}

5.3.7 COM_GetTimeOut - Get Current Timeout Value

C-Declaration

COM _Get Ti neCut ( short &nTi meQut )
VB-Declaration

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

ASCII1-Response

Remarks

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

Parameters
nTi meCut Qut Timeout value in seconds, default
value is 5 sec.
Return Codes
RC_X On successful completion.
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See Also
COM Set Ti neQut

Example

RC_TYPE rc;
short nTi neQut ;

COM _Get Ti neCut (nTi meQut) ;
if (nTinmeQut <= 5)

COM Set Ti meQut (7) ;
}

5.3.8 COM_SetTimeOut - Set Current Timeout Value

C-Declaration

COM Set Ti neCut ( short nTi neQut )
VB-Declaration

VB_COM Set Ti neCQut ( nTi neQut 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. This can be used for polling the
input queue. But be aware of that this will yield into a RC_COM TI MEDOUT
return code.

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

Parameters
nTi meCut In timeout value in seconds
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Return Codes

RC_X On successful completion.
See Also

COM _Get Ti meQut
Example

see COM_Get Ti meQut

539 COM_GetComFormat - Get Transmission Data Format

C-Declaration

COM _Get Confor nat (  COM_FORVAT &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. GeoCOM uses

COM BI NARY as a default with Firmware Releases 2.00 and higher. But if the
TPS’ Firmware does not support binary transmission data format then ASCII data
format will be used instead.

Parameters

eConfor mat Qut COM_ASCI | or COM_BI NARY
Return Codes
RC_X On successful completion.

See Also
COM_Set Confor mat

Example

RC_TYPE rc;
COM_FORVAT eContor mat ;
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COM _Get Contor nat (eConfor nat ) ;
i f (eConfFormat == COM ASCl|)

printf(,ASCII npode in use.\n“);

el se

{
}

printf(,BlI NARY node in use.\n“);

5.3.10 COM_SetComFormat - Set Transmission Data Format

C-Declaration

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

VB_COM Set Contor mat ( ByVal eConfFormat As Long )
ASCII-Request

ASCII1-Response

Remarks

GeoCOM chooses during start-up the default transmission data-format. If the TPS
Firmware Release is 2.00 or higher, then, this will be binary mode. Nevertheless,
one can force ASCII data format for special purposes, e.g. debugging.

In the case of an ASCII request, the server side will be set only. The server always
replies in the data-format that it has received the request. In this context this RPC
can be used to deny binary data format.

Parameters
EContor mat Qut COM_ASCI | or COM_BI NARY
Return Codes
RC_XK On successful completion.
RC_COM_PORT_NOT_GPEN Port not open for transmission.
RC_COM_NO_BI NARY TPS Firmware does not support
binary data transmission format.
See Also

COM_Set Confor mat
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Example

RC_TYPE rc,;
COM_FORVAT eFor mat ;

/1 change codi ng net hod

/1l eFormat is COM ASCI| or COM BI NARY
eFormat = COM _BI NARY;

rc = COM Set Confor mat (eFor mat ) ;

if (rc == RC_COM PORT_NOT_CPEN)

{
rc = COM_Set Confor mat (eFor mat ) ;

}
switch (rc)

case RC_COM PORT_NOT_OPEN:
printf("Port not open\n");
return (RC_FATAL);
br eak;

case RC_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

5.3.11 COM_UseWindow - Declare Parent Window Handle

C-Declaration

COM _UseW ndow( HWND handl e )
VB-Declaration

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

ASCII-Response
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Remarks
The function sets the parent window-handle that GeoCOM uses when it
creates a dialog or message box. If this function is 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 libraries are used, STRI CT is automatically
defined. Otherwise the user must #def i ne STRI CT or he will get
unresolved externals.

Parameters
handl e In Parent window handle.

Return Codes
RC_X On successful completion.

See Also

Example

RC TYE rc;
HAND hwhd;

rc = COM_UseW ndow( hwhd) ;

5.3.12 COM_SetConnDlIgFlag - Set Connection Dialog Flag

C-Declaration

COM _Set ConnDl gFl ag( BOCLE bShow )
VB-Declaration

VB_COM Set ConnDl gFl ag( ByVal bShow As Long )
ASCII-Request

ASCII1-Response

Remarks

This function sets or clears the connection dialog flag. If cleared, then the
user will not be asked by a dialog box if all possible settings should be tried
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to establish a connection. The flag is set to TRUE by default. Usually this
function will be called beforehand of COM _OpenConnect i on.

Parameters
bShow In show dialog

Return Codes
RC_X On successful completion.

See Also
COM_OpenConnecti on

Example

Const short RETRIES = 2;
RC_TYPE rc;

/1 disabl e dial og box

COM _Set ConnDl gFl ag( FALSE) ;

/1 establish connection w thout show ng dial og box

rc = COM OpenConnecti on(PORT_1, COM BAUD 9600, Retries);

5.3.13 COM_ViewError - Pop Up Error Message Box

C-Declaration

COM ViewError( RC_TYPE Result,
char *szMsgTitle )

VB-Declaration

VB_COM Vi ewkrror( ByVal Result As | nt eger,
ByVal szMsgTitle As String)

ASCII-Request

ASCII-Response

Remarks

This function checks the value of Result and if it is not equal to RC_OK then
it pops up a message box containing the specific error text.
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Note: This function yields a valid error text only if GeoCOM has been
initialised successfully.

Parameters

Resul t In Error result code.

szMsgTitle In Title of the displayed dialog box.
Return Codes

RC_X Always.
See Also

COM_Get Error Text

Example
RC_TYPE rc;

/] initialize GeoCOM
rc = COM_Set BaudRat e( COM_BAUD_19200) ;

if (rc !'= RC_K)

COM Vi ewError(rc, "Set up connection");
/1 handl e error

}

5.3.14 COM_GetErrorText - Get Error Text

C-Declaration

COM CGet Error Text ( RC_TYPE Result,
char *szErr Text)
VB-Declaration
VB_COM Get Error Text (ByVal Result As | nteger,
szErrText As String)
ASCII-Request

ASCII1-Response

Remarks

This function checks the value of Result and returns an error text if the
value is not equal to RC_OK. The function yields an empty string if the
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value is RC_OK. The maximum length of such an error text is 255

characters.
Parameters

Resul t I'n Error code of a function called before

this code will be checked.

szErr Text Qut Error text if not equal to RC_OK.
Return Codes

RC _OK On successful completion.
See Also

COM _Vi ewEr r or

5.3.15 COM_GetWinSWVersion - Retrieve Client Version Information

C-Declaration

COM_Get W nSW/er si on( short &nRel,
short &nVer,
short &nSubVer )

VB-Declaration

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

ASCII-Request

ASCII-Response

Remarks

This function retrieves the actual software Release (Release, version and
subversion) of GeoCOM on the client side.

Parameters
nRel Qut Software Release.
nVer Qut Software version.
nSubVer Qut Software subversion.
Return Codes
RC_X On successful completion.
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See Also
COM_Get SW/er si on
Example
RC_TYPE rc;
short nRel , nSubVer, nVer;

(voi d) COM Get WnSWer si on(nRel, nVer, nSubVer);
printf(,Wndows GeoCOM \ n*);

printf(,Rel ease %®2d. ¥%92d. ¥92d\ n“, nRel, nVer, nSubVer);

5.3.16 COM_GetTPSState - Get Current TPS Operation Mode

C-Declaration

COM Get TPSSt at e( COM TPS_STATUS &eMbde )
VB-Declaration

VB_COM_ Get TPSSt at e( eMbde As Long )
ASCII-Request

ASCII1-Response

Remarks
This function retrieves the current operation mode.

Note: This function returns a valid value only if the sign-off message is
enabled. In any other situation, it returns COM_TPS_UNKNOWN.
It is important to enable the sign-off message again if the instrument
has been shut down.

Parameters

eMode Qut Current operation mode.
Return Codes

RC_X On successful completion.
See Also

COM _Enabl eSi gnCOf f
CTL_Get UpCount er
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Example

RC_TYPE rc;
COM TPS_STATUS eMode;

rc = COM Enabl eSi gnO f ( TRUE) ;
if (rc == RC_OK)
{
rc = COM Get TPSSTat e( eMbde) ;
if (rc == RC_X)

{
switch (eMde)
{
case COM TPS_COFF:
printf(“TPS is switched off\n");
br eak;
case COM_TPS_UNKNOWN:
defaul t:
printf(“TPS state unknown\n");
}
}
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6 ALTUSER- AUS

6.1 USAGE

The subsystem “Alt User’ mainly contains functions behind the “FNC” button.

6.2 CONSTANTS AND TYPES

On/Off switch

enum ON_OFF_TYPE

{
OFF, 110

oN /11
b

6.3 FUNCTIONS

6.3.1 AUS_GetUserAtrState - Get the status of the ATR mode

C-Declaration
AUS Get User At r St at e( ON_OFF_TYPE &OnCOf f)
VB-Declaration
VB_AUS CetUserAtrState (OnO'f As Long)
ASCII-Request
%R1Q, 18006:
ASCII-Response
%R1P, 0, 0: RC,OnOff[long]
Remarks
Get the current status of the ATR mode on TCA instruments. This
command does not indicate whether the ATR has currently acquired a
prism. It replaces the function AUT_Get At r St at us.

Parameters

OO f out State of the ATR mode
Return-Codes

RC_X Execution always successful.
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RC_NOT_| MPL ATR not available; no TCA instrument.
See Also
AUS_Set User Atr St at e
Example
RC_TYPE rc;

ON_COFF_TYPE OnO f
/1l 1ook for ATR state and set On if it is Of

rc = AUS Get User AtrState(OnOff);
if (OO f == OFF)

{
rc = AUS Set User Atr State(ON);

if (rc == RC_X)

/'l set of ATR status successful

}

el se

/1 no TCA instrunent

}
}

6.3.2 AUS_SetUserAtrState - Set 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 f As Long)
ASCII-Request

%R1Q 18005: OnOff[long]
ASCII-Response

UR1P, 0, 0: RC
Remarks

Activate respectively deactivate the ATR mode.

Activate ATR mode:
The ATR mode is activated and the LOCK mode (if sets) will be reset
automatically also.
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Deactivate ATR mode:
The ATR mode is deactivated and the LOCK mode keep unchanged.

This command is valid for TCA instruments only. It replaces the function
AUT_Cet At r St at us.

Parameters

OO f in State of the ATR mode
Return-Codes

RC_X Execution successful.

RC_NOT_I MPL ATR not available; no TCA instrument.
See Also

AUS Cet User Atr St ate
AUS_GCet User LockSt at e
AUS_Set User LockSt at e

Example
see AUS Get User Atr State

6.3.3 AUS_GetUserLockState - Get the status of the lock switch

C-Declaration
AUS_GCet User LockSt at e( ON_OFF_TYPE &0OnCOf f)

VB-Declaration
VB_AUS Cet User LockSt ate(OnOFf As Long)

ASCII-Request
%R1Q 18008:

ASCII1-Response
9%R1P, 0, 0: RC, OnOff[long]

Remarks
This command gets the current LOCK switch. This command is valid for
TCA instruments only and does not indicate whether the ATR has a prism
in lock or not.
With the function MOT_ReadLockSt at us you can find out whether a
target is locked or not.
This command is valid for TCA instruments only. It replaces the function
AUT_Cet LockSt at us.
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Parameters

OO f Qut State of the ATR lock switch
Return-Codes

RC_X Execution always successful.

RC_NOT_I MPL ATR not available; no TCA instrument.
See Also

AUS_Set User LockSt at e
MOT_ReadLockSt at us

Example

RC_TYPE rc;
ON_OFF_TYPE OnOF f, A dAtrStatus;

rc
rc

AUS_Get User LockSt at e( OnOF f ) ;

if (OnCff == OFF)

{rr------ enabl e target tracking ------------------
rc = AUS_Set UserLockState(ON); //set the ATR node
//autonatically al so!

if (rc == RC_X)
{/l set of Lock state successful
rc = AUT_LockIin();// activate the real target

/'l tracking
if(rc = RC_CXK)
{
/1 error handling
}
}
el se

/1 no TCA instrunent

}
}

el se
{rr------ di sable target tracking ---------------

rc = AUS Set User LockState(OFF);// reset the ATR

/1 nmode not
/1 automatically
if(rc == RC_CXK)
{/l reset of Lock state successful
i f (A dAtr St at us==0FF)
{/l set old ATR node
rc == AUS_Set User At r St at e( OFF) ;

AUS GetUserAtrState(OQ dAtrStatus); // save old node
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}
}

6.3.4 AUS_SetUserLockState - Set of the ATR lock switch

C-Declaration
AUS_Set User LockSt at e( ON_OFF_TYPE OnOf f)

VB-Declaration
VB_AUS_Set User LockSt ate(OnOFf As Long)

ASCII-Request
%R1Q 18007: OnOff[long]

ASCII1-Response
9R1P, 0, 0: RC

Remarks
Set the lock status.
Status ON:
The target tracking functionality is available but not activated. In order to
activate target tracking, see the function AUT_LocklI n. The ATR mode will
be set automatically.
Status OFF:
A running target tracking will be aborted and the manual driving wheel is
activated. The ATR mode will be not reset automatically respectively keep
unchanged.
This command is valid for TCA instruments only. It replaces the function
AUT_Set LockSt at us.

Parameters

OnOr f in State of the ATR lock switch
Return-Codes

RC_X Execution successful.

RC_NOT_I MPL ATR not available; no TCA instrument.
See Also

AUS_GCet User LockSt at e
AUS_Set User Atr St at e
AUT_Lockln
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Example
see AUS GCet User LockState

6.3.5 AUS_GetRcsSearchSwitch - Get RCS-Searching mode switch

C-Declaration
AUS_Get RcsSear chSwi t ch( ON_OFF_TYPE &OnOF f)
VB-Declaration
VB_AUS Cet RcsSear chSwitch(OnOf f As Long)
ASCII-Request
%R1Q 18010:
ASCII1-Response
9%R1P, 0, 0: RC, OnOff[long]
Remarks
This command gets the current RCS-Searching mode switch.
If RCS style searching is enabled, then the extended searching for
BAP_Sear chTar get or after a loss of lock is activated.

This command is valid for TCA instruments only.

Parameters

OnCr f Qut State of the RCS searching switch
Return-Codes

RC_X Execution always successful.

RC_NOT_I MPL ATR not available; no TCA instrument.
See Also

AUS_Swi t chRcsSear ch

Example

6.3.6 AUS_SwitchRcsSearch - Set RCS-Searching mode switch

C-Declaration
AUS_Swi t chRcsSear ch( ON_OFF_TYPE OnOf f)
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VB-Declaration
VB_AUS Swi t chRcsSearch(OnOfF f As Long)
ASCII-Request
%R1Q 18009: OnOff[long]
ASCII-Response
UR1P, 0, 0: RC
Remarks
Set the RCS searching mode switch.
If the RCS style searching is enabled, then the extended for
BAP_Sear chTar get or after a loss of lock is activated.

This command is valid for TCA instruments only.

Parameters

OO f in State of the RCS searching mode

switch

Return-Codes

RC_X Execution successful.

RC_NOT_I MPL ATR not available; no TCA instrument.
See Also

AUS_Swi t chRcsSear ch

Example
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{/ 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 a undefined time for execution
(for example the position operation takes the more time the more precision is
required).

7.2  CONSTANTS AND 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 V [rad]

Maximum Position Time [s]
struct AUT_TI MEQUT

{
doubl e adPosTi neout [ MOT_AXES] ; // max. positioning time [sec]
s

Position Precision
enum AUT_POSMODE
{
AUT_NORMAL = O, // fast positioning mode
AUT_PRECI SE = 1 [ exact positioning mode
/I note: can distinctly claim more time
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Fine-adjust Position Mode
enum AUT_ADJMODE

{
AUT_NORM MODE = 0
AUT PO NT_MODE =
AUT_DEFI NE_MODE =
}

I for the positioning

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

/I Angle tolerance
/I Point tolerance

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

Automatic Target Recognition Mode

enum AUT_ATRMODE

AUT_POSI TION = 0,
AUT_TARGET = 1

Automatic Detent Mode

struct AUT_DETENT

{
doubl e dPositiveDetent;
doubl e dNegati veDet ent;
BOOLE bActi ve;

// Possible modes of the target
/I recognition

[l Positioning to the hz- and v-angle

[/l Positioning to a target in the
/I environment of the hz- and v-angle.

/I Detent data

// Detent in positive direction
/l Detent in negative direction
/I 1s detent active
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Search Spiral
struct AUT_SEARCH SPI RAL
{
doubl e dRangeHz; [/l width of spiral [rad]
doubl e dRangeV, /I maximal height of spiral [rad]

Search Area
struct AUT_SEARCH AREA

{
doubl e dCent er Hz; /I Hz angle of spiral - center
doubl e dCenterV, /I'V angle of spiral - center
doubl e dRangeHz; [/ width of spiral [rad]
doubl e dRangeV, /I maximal height of spiral [rad]
BOOLE bEnabl ed; /I TRUE: user defined spiral is active
}

7.3  FUNCTIONS

7.3.1 AUT _ReadTol - Read current setting for the positioning tolerances

C-Declaration

AUT_ReadTol ( AUT_POSTOL &Tol Par)
VB-Declaration

VB_AUT_ReadTol ( Tol Par As AUT_PCSTQL)
ASCII-Request

%R1Q, 9008:
ASCII1-Response

%R1P, 0, 0: RC,Tolerance Hz[double],Tolerance V[double]
Remarks

This command reads the current setting for the positioning tolerances of the
Hz- and V- instrument axis.
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This command is valid for TCM and TCA instruments only.

Parameters
Tol Par out The values for the positioning tolerances
in Hz and V direction [r ad].
Return-Codes
RC_K Execution always successful.
See Also
AUT_Set Tol

Example
const double M N_TOL=3. 141592654e- 05;

RC_TYPE rc;
AUT_PCSTOL Tol Par ;

/]l read tolerance and set to a m ni num of
/1l 3.141592654e- 05

rc = AUT_ReadTol ( Tol Par);

if ((Tol Par.adPosTol [ MOT_HZ_AXLE] > M N_TQL) ||
(Tol Par. adPosTol [ MOT_V_AXLE] > M N_TQL))

{
Tol Par . adPosTol [ MOT_HZ_AXLE] = M N_TOL;
Tol Par . adPosTol [ MOT_HZ_AXLE] = M N_TOL;
rc = AUT_Set Tol (Tol Par);
switch (rc)
{
case (RC_XK):
/1 set of Lock tolerance successful
br eak;
case (RC_I VPARAM :
/'l invalid paraneter
br eak;
case ( MOT_RC_UNREADY) :
/'l subsystem not ready
br eak;
}
}
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7.3.2 AUT SetTol - Set the positioning tolerances

C-Declaration
AUT_Set Tol (AUT_POSTOL  Tol Par)
VB-Declaration
VB_AUT_Set Tol (Tol Par As AUT_POSTQL)
ASCII-Request
%R1Q 9007: ToleranceHz[double], Tolerance V[double]
ASCII-Response
9%R1P, 0, 0: RC
Remarks
This command stops every movement and sets new values for the
positioning tolerances of the Hz- and V- instrument axes. This command is
valid for TCM and TCA 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[r ad] ).

Note: The max. Resolution of the angle measurement system depends on the
instrument accuracy class. If smaller positioning tolerances are required,
the positioning time can increase drastically.

Parameters

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

Return-Codes
RC_ XK Execution successful.

RC_I VPARAM One or both tolerance values not within the
boundaries (1.57079E-06[r ad] =1[cc]
to 1.57079E-04[r ad] =100[cc]).

MOT_RC_UNREADY  Instrument has no motorization
See Also

AUT_ReadTol
Example

see AUT_ReadTol
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7.3.3 AUT_ReadTimeout - Read current timeout setting for positioning

C-Declaration
AUT_ReadTimeout(AUT_TIMEOUT &TimeoutPar)

VB-Declaration
VB_AUT_ReadTi neout ( Ti meout Par As AUT_TI MEQUT)
ASCII-Request
%R1Q, 9012:
ASCII-Response
%R1P, 0, 0: RC, TimeoutHz[double], TimeoutV[double]
Remarks
This command reads the current setting for the positioning time out
(maximum time to perform positioning).
Parameters
Ti meout Par Qut The values for the positioning time out in
Hz and V direction [sec].
Return-Codes
RC_X Execution always successful.

See Also
AUT_Set Ti meout
Example

RC_TYPE rc;
AUT_TI MEQUT Ti meout Par ;

/1 read timeout and set to a m ninumof 10 [s]
rc = AUT_ReadTi meout ( Ti meout Par) ;

i f ((TinmeoutPar.adPosTi meout[0] < 10) ||
('Ti meout Par . adPosTi neout [ 1] < 10))
{

Ti meout Par . adPosTi neout [ 0] 10;
Ti meout Par . adPosTi neout [ 1] 10;
rc = AUT_Set Ti neout ( Ti meout Par) ;
switch (rc)

case (RC_X):
/] set of timeout successful
br eak;
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case (RC_I VPARAM :
/1 invalid paraneter
br eak;

7.3.4 AUT_ SetTimeout - Set timeout for positioning

C-Declaration

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

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

%R1Q 9011: TimeoutHz[double], TimeoutV[double]
ASCII1-Response

UR1P, 0, 0: RC
Remarks

This command set the positioning timeout (set maximum time to perform a
positioning). The timeout is reset on 10[sec] after each power on

Parameters

Ti meout Par in The values for the positioning timeout in
Hz and V direction [s]. Valid values are
between 1 [sec] and 60 [sec].

Return-Codes

RC_X Execution successful. Maximum positioning time
is set.
RC_I VPARAM One or both time out values not within the
boundaries (1[sec] to 60[sec]).
See Also
AUT_ReadTi nmeout
Example

see AUT_ReadTi meout
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7.3.5 AUT_MakePositioning - Turns telescope to specified position

C-Declaration

AUT_MakePosi ti oni ng(doubl e Hz,
doubl e V,
AUT_PCSMODE PCSMode,
AUT_ATRMODE ATRMode,
BOOLE bDunmy)
VB-Declaration
VB_AUT_MakePosi ti oni ng4(Hz As Doubl e,
V As Doubl e,
POCSMbde As Long,
ATRMbde As Long,
bDumry As Bool ean)

ASCII-Request

UR1Q, 9027: Hz,V,PosMode,ATRMode,0
ASCII-Response

9R1P, 0, 0: RC
Remarks

This procedure turns the telescope absolute to the in Hz and V specified
position, taking tolerance settings for positioning (see AUT_PQOSTCQL) into
account. Any active control function is terminated by this function call.

If the position mode is set to normal (PosMbde = AUT_NORMAL) it is
assumed that the current value of the compensator measurement is valid.
Positioning precise (PosMbde = AUT_PRECI SE) forces a new
compensator measurement at the specified position and includes this
information for positioning.

If ATR is possible and activated and the ATR mode is set to AUT_TARGET,
the instrument tries to position onto a target in the destination area. In
addition, the target is locked after positioning if the Lockl n status is set. If
the Lock status not set, the manual driving wheel is activated after the

positioning.

Parameters
Hz I'n Horizontal (telescope) position [r ad].
\ I'n Vertical (instrument) position [r ad].
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POSMode I'n
ATRMode I'n
bDunmy I'n

Return-Codes
RC X
RC_| VPARAM
AUT_RC_DETENT_ERROR

AUT_RC_TI MEQUT

AUT_RC_MOTOR_ERROR
AUT_RC_ANGLE_ERROR

Position mode:

AUT_NORMAL: (default) uses the current
value of the compensator (no
compensator measurement while
positioning). For values >25GON
positioning 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).

Mode of ATR:

AUT_PQOSI Tl ON: (default) conventional
position using values Hz and V.

AUT_TARGET: tries to position onto a
target in the destination area. This mode is
only possible if ATR exists and is
activated.

It’s reserved for future use, set bDunmmy
always to FALSE

Execution successful.
Invalid parameter (e.g. no valid position).

Destination angle lies in the illegal sector,
collision is occurred. Set new Destination
angle or free illegal sectors.

Time out while positioning of one or both
axes. (perhaps increase AUT time out, see
AUT_Set Ti neout )

Instrument has no ‘motorization’.

Error within angle measurement. Maybe
instrument is not levelled and not stable.
Try to correct instrument’s position or
switch automatic incline correction to OFF
(see TMC_Set I ncl i neSwi t ch).
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AUT_RC_I NCACC In the position mode AUT_PRECI SE a
valid measurement of target’s inclination
was not possible: position inexact.

RC_ABORT Function aborted.

RC_COM_TI MEDOUT Communication timeout. (perhaps
increase COM timeout, see
COM _Set Ti meout )

Additionally with position mode AUT_TARGET.

AUT_RC_NO_TARCET No target found

AUT_RC_MULTI PLE_TARGETS Multiple targets found.

AUT_RC_BAD_ENVI RONVENT Inadequate environment conditions.

AUT_RC_ACCURACY Inexact fine position, repeat
positioning

AUT_RC_DEV_ERROR During the determination of the
angle deviation error detected, repeat
positioning

AUT_RC_NOT_ENABLED ATR mode not enabled, enable ATR
mode

See Also

AUS Cet UserAtrState, AUS SetUserAtrState
AUS_Get User LockSt at e, AUS_Set User LockSt at e

AUT_ReadTol , AUT_Set Tol

AUT_ReadTi meout, AUT_Set Ti neout

COM Get Ti meQut, COM Set Ti meCQut
Example

The example program tries to positioning to the given position. If a time
out occurred, the time out values are increased and the position procedure
starts again. If a measurement error occurred, the automatic inclination
correction is switched off and the position procedure starts again.

RC_TYPE rc, hrc;

short i;

BOOL TryAgai n = TRUE;

AUT_TI MEQUT Ti meout Par ;

AUT_POSMODE PCSMbde = AUT_PRECI SE;

short nConi meCQut, ndA dConili neCut ;
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rc=RC_| VRESULT,;

hrc = COM_Get Ti meCut (nA dConili meCQut ) ;

hrc = AUS Set User AtrState(ON); // for the ATR node
/1 AUT_TARCET necessary,
/1 otherwi se not necessary

while(rc!=RC_OK || TryAgain)
{
rc = AUT_MakePositioning(1l.3, 1.6, POSMde,
AUT_TARGET, FALSE );
switch (rc)

case (RC_XX):
/1 Posi tioning successful and precise
br eak;
case (AUT_RC_TI MEQUT):
/1 measure timeout fault: increase tineout
hrc = AUT_ReadTi nmeout ( Ti neout Par) ;
Ti meout Par . adPosTi neout [ 0]
= __ m n(Ti meout Par. adPosTi neout [ 0] +=5, 60) ;
Ti meout Par . adPosTi neout [ 1]
= __ m n(Ti meout Par. adPosTi neout [ 1] +=5, 60) ;
hrc = AUT_Set Ti meout ( Ti meout Par) ;
br eak;
case RC _COM TI MEDQUT:
/lincrease timeout
hrc = COM _Get Ti meQut ( nConTi meQut ) ;
nConTi neQut =__m n(nConTi neQut +=5, 60);
hrc = COM Set Ti neQut (nConTi meQut ) ;
br eak;
case AUT_RC _ANGLE_ERRCR
/1 error within angle neasurenent:
/1 switch inclination correction off
hrc = TMC_Set I nclineSwi t ch( COFF);
br eak;
defaul t:
/'l precise position not possible
TryAgai n = FALSE;
if (rc == AUT_RC_I NCACC)

/1 Position successful but not precise

}

el se

/'l Positioning not successful
/1 here further error anal yse possible
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}

br eak;

}

rc = AUS Set UserAtrState(OFF); // Note: LOCK nmode wil |
/1 be automatically
/1 reseted !
hrc = COM Set Ti neQut (nA dConili neQut);// Set old tine-
/1 out

7.3.6 AUT_ChangeFace - Turns telescope to other face

C-Declaration

AUT_ChangeFace( AUT_POSMODE PosMbde,
AUT_ATRMCODE ATRMbde,
BOCOLE bDumy)

VB-Declaration
VB_AUT_ChangeFace4( PosMbde As Long,

ATRMbde As Long,
bDunmy As Bool ean)

ASCII-Request

9R1Q 9028: PosMode, ATRMode,0
ASCII-Response

YR1P, 0, 0: RC
Remarks

This procedure turns the telescope to the other face.
Is in the moment of the function calling an other control function active it
will be terminated before.

The start angle is automatically measured before the position starts.

If the position mode is set to normal (PosMbde = AUT_NORMAL) it is
allowed that the current value of the compensator measurement is inexact.
Positioning precise (PosMode = AUT_PRECI SE) forces a new
compensator measurement. If this measurement is not possible, the position
does not take place.

If ATR is possible and activated and the ATR mode is set t o
AUT_TARGET the instrument tries to position onto a target in the destination

area. In addition, the target is locked after positioning if the LocklI n status
is set.
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Parameters
POSMbde I'n
ATRMbde In
bDunmy I'n

Return-Codes
General:
RC OK
RC_| VPARAM
AUT_RC _DETENT_ERRCR

AUT_RC_TI MEQUT

AUT_RC_MOTOR_ERROR
AUT_RC_ANGLE_ERROR

Position mode:

AUT_NORMAL: uses the current value of
the compensator. For values >25GON
positioning might tend to inexact.

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

Mode of ATR:

AUT_PCSI Tl ON: conventional position to
other face.

AUT_TARGET: tries to position onto a
target in the destination area. This set is
only possible if ATR exists and is
activated.

It’s reserved for future use, set bDunmmy
always to FALSE

Execution successful.

Invalid parameter.

Destination angle lies in the illegal sector,
collision is occurred. Set new Destination
angle.

Timeout while positioning of one or both
axes. (perhaps increase AUT timeout, see
AUT_Set Ti neout )

Instrument has no ‘motorization’.

Error within angle measurement. Maybe
instrument is not levelled and not stable.
Try to correct instrument’s position or
switch automatic incline correction to OFF
(see TMC_Set I ncl i neSwi t ch).
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AUT_RC_I NCACC In the position mode AUT_PRECI SE a
valid measurement of target’s inclination
was not possible. The positioning is

inexact.
RC_FATAL Fatal error.
RC_ABORT Function aborted.
RC_COM_TI MEDOUT Communication timeout. (perhaps

increase COM timeout, see
COM Set Ti meout )

Additionally with position mode AUT_TARGET.

AUT_RC NO TARGET No target found

AUT_RC_MULTI PLE_TARGETS Multiple targets found.

AUT_RC_BAD_ENVI RONVENT Inadequate environment conditions.

AUT_RC_ACCURACY Inexact fine position, repeat
positioning

AUT_RC_DEV_ERROR During the determination of the

angle deviation error detected, repeat
change face

AUT_RC_NOT_ENABLED ATR mode not enabled, enable ATR
mode

See Also
AUS Cet UserAtrState, AUS SetUserAtrState
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 reCut, COM Set Ti meCut
TMC_Cet Face

Example
The example program performs a change face. If a measurement error
occurs, the automatic inclination correction is switched off and the change
face starts again.

RC_TYPE rc, rch;
BOOL TryAgai n = TRUE;
AUT_POSMCDE POSMbde = AUT_PRECI SE;

r c=RC_I VRESULT,
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whi | e(rc! =RC_COK && TryAgai n)
{
rc = AUT_ChangeFace( POSMode,
AUT_PGsI TI ON,
FALSE) ;

switch (rc)

{

case (RC_OK): // position successful
/I change face successful and precise
br eak;

case (AUT_RC_ANGLE ERROR):
/lerror within angle neasurenent:
//switch inclination correction off
rch = TMC_Set I nclineSw tch(CFF);
br eak;

case (RC_COM TI MEDQUT) :
[/ comruni cation tined out while change face
TryAgai n = FALSE;
br eak;

defaul t:
[/ precise position not possible
TryAgai n = FALSE;
if (rc == AUT_RC_| NCACC)

/I change face successful but not precise

}

el se

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

}

br eak;

7.3.7 AUT_FineAdjust - Automatic target positioning

C-Declaration

AUT_Fi neAdj ust ( Doubl e dSrchHz,
doubl e dSrchV ,
BOOLE bDunmy)

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

ASCII-Request

9R1Q 9037: dSr chHz[double], dSrchV[double],0

ASCII-Response

9R1P, 0, 0: RC

Remarks

This procedure performs a positioning of the Theodolite axis onto a
destination target. If the target is not within the sensor measure region a
target search will be executed. The target search range is limited by the
parameter dSr chV in V- direction and by parameter dSr chHz in Hz -
direction. If no target found the instrument turns back to the initial start
position. The ATR mode must be enabled for this functionality, see
AUS_Set User Atr St at e and AUS_Get User At r St at e.

Any actual target lock is terminated by this procedure call. After position,
the target is not locked again.

The timeout of this operation is set to 5s, regardless of the general position
timeout settings. The positioning tolerance is depends on the previously set
up the fine adjust mode (see AUT_Set Fi neAdj ust Mbed and

AUT_Get Fi neAdj ust Mbde).

Tolerance settings (with AUT_Set Tol and AUT_ReadTol ) have no
influence to this operation. The tolerance settings as well as the ATR

measure precision depends on the instrument’s class and the used EDM
measure mode (The EDM measure modes are handled by the subsystem

TMC).
Parameters
DSr chHz In
DSrchV In
bDunmy In

Return-Codes
RC_OK
AUT_RC_TI MEQUT

Search range Hz-
Search range V-axis

It’s reserved for future use, set bDunmy
always to FALSE

Execution successful.

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

RC_ABORT
AUT_RC_NO_TARGET
AUT_RC_MULTI PLE_TARGETS
AUT_RC_BAD_ENVI RONVENT
AUT_RC DEV_ERROR

AUT_RC_NOT_ENABLED

AUT_RC_DETECTOR ERROR
RC_COM TI MEDOUT

See Also

AUS Set User Atr St at e
AUS_Cet User Atr St ate
AUT_Set Fi neAdj ust Mode
AUT_Cet Fi neAdj ust Mode

Example

RC_TYPE Resul t;
ON_OFF_TYPE ATRSt ate;
doubl e dHzSear chRange,

Instrument has no ‘motorization’.
Fatal error.

Function aborted.

No target found.

Multiple targets found.

Inadequate environment conditions.

During the determination of the angle
deviation error detected, repeat fine
positioning

ATR mode not enabled, enable ATR
mode

AZE error, at repeated occur call service
Communication time out. (perhaps
increase COM timeout, see

COM Set Ti meout )

dVSear chRange

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

dVSear chRange=0. 08;

Resul t

i f (ATRSt at e==0N)

/1 performs a fine position with a max.
/1 search range of 0.08rad (5gon)

/] direction

/1 search range in [rad]

= AUS GCet UserAtrState(ATRState);// The ATR-

/] Status nust
/'l be set for

// the fine

/1 adj ust

/1 functionality

t ar get
in Hz and V
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Result = AUT_Fi neAdj ust (dHzSear chRange,

dVSear chRange,
FALSE) ;
switch (Result) // function return code
case (RC_ X):
//fine adjust successful and precise
br eak;

case (AUT_RC_NO TARGET):
/I no target found.
br eak;

case (AUT_RC _MULTI PLE_TARGETS):
[/multiple targets found.
br eak;

case (AUT_RC BAD ENVI RONMVENT) :
/i nadequat e environnment conditions.
br eak;

defaul t:
//fine adjust not successful
//here further error anal yse possible
br eak;

7.3.8 AUT Search - Performs an automatically target search

C-Declaration

AUT_Sear ch(doubl e Hz_Area,
doubl e V_Area,
BOCOLE bDunmy)

VB-Declaration

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

ASCII-Request

UR1Q, 9029: Hz_Area,V_Area,0
ASCII-Response

9R1P, 0, 0: RC
Remarks

This procedure performs an automatically target search within a given area.
The search area has an elliptical shape where the input parameters
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determine the axis in horizontal and vertical direction. If the search was
successful, the telescope will position to the target in a exactness of the
field of vision (£1.25[GON]), otherwise the instrument turns back to the
initial start position. With the ESC key a running search process will be
aborted. The ATR mode must be enabled for this functionality, see
AUS_Set User Atr St at e() and AUS_Get User At r St at e. For a exact
positioning use fine adjust (see AUT_Fi neAdj ust ) afterwards.

Note: If you expand the search range of the function AUT_Fi neAdj ust , then you
have a target search and a fine positioning in one function.

Parameters
Hz_Area I'n
V_Area I'n
bDunmy I'n

Return-Codes
RC_OK
RC_| VPARAM
AUT_RC_MOTOR_ERRCR
RC_FATAL
RC_ABORT
AUT_RC_NO_TARGET
AUT_RC_BAD_ENVI RONVENT
AUT_RC_NOT_ENABLED

AUT_RC _DETECTOR ERRCR
RC_COM TI MEDOUT

See Also

AUS_Set User Atr St at e
AUS Cet User Atr State
AUT_Fi neAdj ust

Horizontal search region [r ad].
Vertical search region [r ad].

It’s reserved for future use, set bDunmmy
always to FALSE

Execution successful.

Invalid parameter.

Instrument has no ‘motorization’.
Fatal error.

Function aborted.

No target found.

Inadequate environment conditions.

ATR mode not enabled, enable ATR
mode

AZE error, at repeated occur call service
Communication timeout. (perhaps
increase COM timeout, see

COM _Set Ti meout )
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Example

The example program performs a search in the given area. If no target is
found, the area is increased until 1[r ad]. If a communication timeout
occurs, the value for the communication timeout is increased until 30[s]
(Note that a search over a big area takes a long time often results in an

error).

RC_TYPE rc, hrc;

BOOL TryAgai n = TRUE;

doubl e Hz_Area, V_Area;

short nConili neCut, nd dConi neCut ;

Hz_Area = 0.1;

V_Area = 0.1,

rc = RC_|I VRESULT;

hrc = COM _Get Ti meCut (nA dConili meCQut) ;

hrc = AUS Set UserAtrState(ON); /1 activate ATR node

whil e(rc! =RC_CK && TryAgai n & & hrc==RC_OK)
{
rc = AUT_Search(Hz_Area, V_Area, FALSE);
switch (rc)

{
case (RC_X):
/| execution successful
/| Target found
br eak;
case (AUT_RC_NO TARGET):
/I no target found.
/lincrease search area
Hz_Area += 0.1;
V_Area += 0. 1;
if (Hz_Area > 1)
{
TryAgai n = FALSE;
}
br eak;
case (RC_COM TI MEDQUT) :
// conmmuni cati on tineout
//increase tinmeout until 30s
hrc = COM _Get Ti meQut ( nConTi meQut ) ;
nConTi neQut =(short) __m n(nConTi neQut +=5, 60);
hrc = COM Set Ti meQut ( nConTi meQut ) ;
//abort if timeout >= 30s
i f (nConili neCut >= 30)
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{
TryAgai n = FALSE;

br eak;
defaul t:
/lerror: search not possible
//here further error anal yse possible

br eak;
}
}
hrc = COM _Get Ti neQut (nA dConili neCQut);// Set old tine
/1 out back
hrc = AUS SetUserAtrState(OFF);// Note: LOCK node will

/1 be automatically also
/'l reseted!

7.3.9 AUT_GetFineAdjustMode - Get 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

%R1P, 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 TCA
instruments.

Parameters
RAdj Mode Out current fine adjust positioning mode

Return-Codes
RC_XK Execution successful (always)
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See Also

AUT_Set Fi neAdj ust Mode
Example

see AUT_Set Fi neAdj ust Mode

7.3.10 AUT _SetFineAdjustMode - Set the fine adjustment mode

C-Declaration
AUT_Set Fi neAdj ust Mode( AUT_ADIMODE Adj Mode)
VB-Declaration
VB_AUT_Set Fi neAdj ust Mode( Adj Mbde As Long)
ASCII-Request
9R1Q 9031: AdjMode[long]
ASCII1-Response
9R1P, 0, 0: RC
Remarks
This function sets the positioning tolerances (default values for both
modes) relating the angle accuracy or the point accuracy for the fine adjust.
This command is valid for all instruments, but has only effects for TCA

instruments. If a target is very near or held by hand, it’s recommended to
set the adjust-mode to AUT_POINT_MODE.

Parameters

Adj Mode in AUT_NORM_MODE: Fine positioning with
angle tolerance
AUT_PO NT_MODE: Fine positioning with
point tolerance

Return-Codes

RC_OK Execution successful
RC_I VPARAM Invalid mode
See Also
AUS Cet User Atr State
Example
RC_TYPE Resul t;

AUT _ADJMODE Adj Mode;
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Resul t =AUT_Get Fi neAdj ust Mode( Adj Mbde) ;
i f (Adj Mbde! =AUT_MODE_POI NT && Resul t ==RC_OK)
{/1 change the finepositioning node to AUT_MODE_PO NT
Resul t =AUT_Set Fi neAdj ust Mbde( AUT_MODE_PQO NT) ;
i f(Result!=RC_OK)
{ Il Error handling
}

7.3.11 AUT_Lockln - Starts the target tracking

C-Declaration
AUT_Lockl n()

VB-Declaration
VB_AUT_Lockl n()

ASCII-Request
%R1Q, 9013:

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

Remarks
Function starts the target tracking. Is at this time another ATR-
configuration active, this configuration will be aborted before. The function
can be called several times. If the target is already locked, the command
will be ighored. The LOCK mode must be enabled for this functionality,
see AUS_Set User LockSt at e and AUS_Get User LockSt at e. The ATR
can only lock the target, if it is in the field of view (FoV).

Parameters

Return-Codes

RC_XX LOCK-IN configuration is now active
or already active.
AUT_RC_NOT_ENABLED Target acquisition not enabled
AUT_RC_MOTOR_ERROR Instrument has no ‘motorization’.
AUT_RC_DETECTOR_ERROR Error in target acquisition, at repeated
occur call service
AUT_RC_NO_TARGET No target detected
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AUT_RC_BAD_ENVI RONMENT Bad environment conditions

See Also

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

Example
RC_TYPE result;

result = AUS Set UserLockState(ON);// enable | ock node
i f(result==RC_OK)

{
result = AUT_Lockin(); // activate target tracking
if(result = RC_CK)
/1 Error handling
}
}

7.3.12 AUT_GetSearchArea - Get user searching area

C-Declaration

AUT_GCet Sear chArea( AUT_SEARCH AREA &Area )
VB-Declaration

VB_AUT_GCet Sear chArea( Area As AUT_SEARCH AREA)
ASCII-Request

UR1LQ 9042:
ASCII-Response

%R1P, 0, 0: RC,dCenterHz [double],dCenterV [double],
dRangeHz[double],dRangeV [double],bEnabled[Boolean]
Remarks

This function returns the current user searching area. This command is
valid for all instruments, but has only effects for TCA instruments.

Parameters

Area Out  user defined searching area
Return-Codes
RC_X Execution successful (always)
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See Also
AUT_Set Sear chArea, BAP_Sear chTar get
Example

see AUT_Set Sear chArea

7.3.13 AUT _SetSearchArea - Set user searching area

C-Declaration

AUT_Set Sear chArea( AUT_SEARCH AREA Area )
VB-Declaration

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

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

9%R1P, 0, 0: RC
Remarks

This function defines the user definable searching area. This command is
valid for all instruments, but has only effects for TCA instruments.

Parameters

Area In user defined searching area
Return-Codes
RC_OK Execution successful (always)
See Also

AUT_GCet Sear chArea, BAP_Sear chTar get
Example

AUT_SEARCH AREA  SearchArea;

Sear chArea. 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; ’ // activate it
Ret Code = AUT_Set Sear chAr ea( Sear chArea) ;
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7.3.14 AUT_GetUserSpiral - Get user searching spiral

C-Declaration
AUT_Get User Spi ral (  AUT_SEARCH_SPI RAL &Spiral Dim)
VB-Declaration
VB_AUT_Get User Spi ral (Spiral Di m As AUT_SEARCH_SPI RAL)
ASCII-Request
%R1Q, 9040:
ASCII-Response
%R1P, 0, 0: RC,dRangeHz[double],dRangeV [double]
Remarks
This function returns the current dimension of the searching spiral. This
command is valid for all instruments, but has only effects for TCA
instruments.
Parameters
Spiral Dim Out  searching spiral dimension

Return-Codes
RC_OK Execution successful (always)
See Also
AUT_Set User Spi ral , BAP_Sear chTar get
Example
see AUT_Set User Spi ral

7.3.15 AUT_SetUserSpiral - Set user searching spiral

C-Declaration
AUT_Set User Spi ral ( AUT_SEARCH_SPI RAL Spiral Dim
VB-Declaration
VB_AUT_Set User Spi ral (byval Spiral Di m As
AUT_SEARCH_SPI RAL)
ASCII-Request
%R1Q 9041: dRangeHz,dRangeV
ASCII-Response
9R1P, 0, 0: RC
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Remarks

This function sets the dimension of the searching spiral. This command is
valid for all instruments, but has only effects for TCA instruments.

Parameters

Spiral Dim In  searching spiral dimension
Return-Codes
RC_OK Execution successful (always)
See Also

AUT_Get User Spi ral , BAP_Sear chTar get
Example

AUT_SEARCH_SPI RAL Sear chSpiral ;

RC_TYPE result;

Sear chSpiral . dRangeHz = 0. 4;
Sear chSpi ral . dRangeV = 0. 2;
result = AUT_Set User Spiral (SearchSpiral);
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8 BASIC APPLICATIONS - BAP

The subsystem basic applications (BAP) contain high level functions for
application programs.

8.1 CONSTANTS AND TYPES

Measurement Modes
enum BAP_MEASURE_PRG

{
BAP_NO_MEAS = 0 // no neasurenents, take |last one
BAP_NO DI ST =1 // no dist. neasurenent,
/1 angles only
BAP_DEF DI ST = 2 // default distance neasurenents,

/'l pre-defined using
/1 BAP_Set MeasPrg

BAP_CLEAR DIST =5 // clear distances

BAP_STOP_TRK =6 // stop tracking
/'l 1aser

b

Distance measurement programs
enum BAP_USER MEASPRG  {

b

BAP_SI NGLE_REF_STANDARD = 0,

/'l standard single IR distance with reflector
BAP_SI NGLE_REF_FAST = 1,

/1 fast single IR distance with reflector
BAP_SI NGLE_REF VI SIBLE = 2

/1 long range distance with reflector (red | aser)
BAP_SI NGLE_RLESS VI SIBLE = 3,

/1l single RL distance, reflector free (red | aser)
BAP_CONT_REF_STANDARD = 4,

/1l tracking IR distance with reflector
BAP_CONT_REF_FAST = 5,

/1 fast tracking IR distance with reflector
BAP_CONT_RLESS VI SI BLE = 6,

/1 fast tracking RL distance, reflector free (red)
BAP_AVG REF STANDARD = 7,

/'l Average IR distance with reflector
BAP_AVG REF VI SIBLE = 8,

/'l Average long range dist. with reflector (red)
BAP_AVG RLESS VI SIBLE = 9

/1 Average RL distance, reflector free (red |aser)
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Number of prism types

BAP_NO PRI SMIYPES = 7; // see BAP_PRI SMIYPE
Prism type definition

enum BAP_PRI SMI'YPE

{
BAP_PRI SM_ROUND

=0, // prismtype: round
BAP_ PRISMMN =1, // prismtype: nni
BAP_PRISM TAPE = 2, // prismtype: tape
BAP_PRI SM 360 =3, /] prismtype: 360
BAP_PRI SM USER1 = 4, // prismtype: userl
BAP_PRI SM USER2 = 5, // prismtype: user2
BAP_PRISM USER3 = 6 // prismtype: user3

b
Reflector type definition

enum BAP_REFLTYPE

{
BAP_REFL_UNDEF
BAP_REFL_PRI SM
BAP_REFL_TAPE
}s
Prism name length

BAP_PRI SMNAME LEN = 16; // prismnane string
Prism definition

struct BAP_PRI SVDEF

0, // reflector not defined
1, /1 reflector prism
2 /] reflector tape

{

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

}

Target type definition
enum BAP_TARGET_TYPE

0 // with reflector
1 // without reflector

{
BAP_REFL_USE
BAP_REFL_LESS
b
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8.2 FUNCTIONS

8.2.1 BAP_GetLastDisplayedError - Get last TPS system error number

C-Declaration

BAP_Get Last Di spl ayedError (short &nError,
short &nGSl Error)

VB-Declaration

VB_BAP_GCet Last Di spl ayedError (nError As | nteger,
nGSl Error As | nteger)

ASCII-Request

%R1Q 17003:
ASCII1-Response

YR1P, 0, 0: RC, nError[short], nGSIError[short]
Remarks

This function returns the last displayed error and clears it in the TPS
system. So a second Get Last Di spl ayedEr ror call will result in

RC_| VRESULT.
Parameters
nError out Last displayed error-, info- or warning-
number
nGsl Error out Corresponding GSI error number
Return Codes
RC_X An error has been displayed before last call
RC_I VRESULT No error has been displayed before last call
See Also
Example
RC _ TYPE rc;
short nError, nGSlError;

rc = BAP_Cet LastDi spl ayedError(nError, nGSlIError);
if (rc == RC_X)
{
printf("Error nunmber: %l\n", nError);
printf("GSl error nunber: %\n", nGSlError);
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}
else if (rc == RC_| VRESULT)

printf("No error displayed before last call!");

}

8.2.2 BAP_GetTargetType - Get actual target 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

URLQ 17022:
ASCII1-Response

9%R1Q 0, 0: RC, eTargetType[long]
Remarks

Gets the current target type for distance measurements (with reflector or
without reflector).

Parameters

eTargetType out actual target type
Return Codes

RC_XX Always
See Also

BAP_Set Tar get Type()
BAP_Set MeasPrg()

Example
8.2.3 BAP_SetTargetType — Sets the target type

C-Declaration
BAP_Set Tar get Type( BAP_TARGET_TYPE eTar get Type )
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VB-Declaration
VB_BAP_Set Tar get Type(byVal eTarget Type As Long)
ASCII-Request
9%R1Q 17021: eTargetType [long]
ASCII-Response
9%R1P, 0, 0: RC
Remarks
Defines the target type, with reflector or reflector-free

If the actual distance measurement not valid for the set target type, then the
measurement program will be changed to the last used one for this type.

BAP_SetMeasPrg can also change the target type.
Reflector-free measurement programs are not available on all instrument
types.
Parameters
eTarget Type in target type

Return Codes

RC_X Target type is set
RC_I VPARAM Target type is not available
See Also

BAP_Get Tar get Type()
BAP_Set MeasPr g()

Example

8.2.4 BAP_GetPrismType - Get actual prism type

C-Declaration

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

VB_BAP_GCet Pri sniType (ePrisnType As Long)
ASCII-Request

9R1Q 17009:
ASCII1-Response

9%R1Q 0, 0: RC, ePrismType[long]
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Remarks
Gets the current prism type.
Parameters
ePri sniType out actual prismtype
Return Codes
RC_ K Always
See Also

BAP_Set Pri snilype()
Example

8.2.5 BAP_SetPrismType — Sets the prism type

C-Declaration
BAP_Set Pri snilype( BAP_PRI SMI'YPE ePri sniType )
VB-Declaration
VB_BAP_Set Pri smType(byVal ePrisnilype As Long)
ASCII-Request
%R1Q 17008: ePrismType [long]
ASCII1-Response
9%R1P, 0, 0: RC
Remarks
Sets the prism type for measurements with a reflector. It overwrites the
prism constant, set by TMC_Set Pri snCorr .
Parameters
ePri sniType in Prismtype

Return Codes
RC_OK Prism type is set
RC_I VPARAM Prism type is not available, i.e. a
user prism is not defined
See Also

BAP_Get Pri snilype()
TMC_Set Pri snCorr ()
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Example

8.2.6 BAP_GetPrismDef - Get a 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 smDef (byval ePrism As Long,
Pri snmDef As BAP_PRI SVDEF )

ASCII-Request
9%R1Q 17023: ePrismType[long]
ASCII1-Response

%R1Q, 0, 0: RC, Name[String], dAddConst[double], eReflType[long]
Remarks

Get the definition of a prism.
Parameters

ePrisnifype  in  actual prism type

Pri snDef out  definition of the prism
Return Codes

RC_X successful

RC_I VPARAM invalid prism type
See Also

BAP_Set Pri snDef ()
Example

8.2.7 BAP_SetPrismDef — Sets a user prism definition

C-Declaration

BAP_Set Pri snDef (  BAP_PRI SMI'YPE ePri snilype,
BAP_PRI SMDEF Pri snDef)
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VB-Declaration

VB_BAP_Set Pri smDef (byVal ePrisniType As Long,
Pri snDef As BAP_PRI SVDEF)

ASCII-Request

9YR1Q 17024: ePrismType [long] , Name[String], dAddConst[double],
eReflType[long]

ASCII1-Response

9%R1P, 0, 0: RC
Remarks

Defines an user prism.

Parameters

ePri snType in Prismtype. Valid:
BAP_PRI SM USER1.. BAP_PRI SM USER3

Pri snDef in  Definition of the prism
Return Codes

RC_X Prism type is set

RC_I VPARAM Invalid prism type
See Also

BAP_Set Pri snilype()
BAP_Get Pri snDef ()

Example

8.2.8 BAP_GetMeasPrg - Get actual distance measurement program

C-Declaration

BAP_Get MeasPr g( BAP_USER_MEASPRG &eMeasPrg )
VB-Declaration

VB_BAP_GCet MeasPrg(eMeasPrg As Long)
ASCII-Request

%R1Q, 17018:
ASCII1-Response

9R1Q 0, 0: RC, eMeasPrg[long]
Remarks
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Parameters
eMeasPrg out actual neasurenent program

Return Codes
RC_ K Always
See Also

BAP_Set MeasPr g()
Example

8.2.9 BAP_SetMeasPrg - Set the distance measurement program

C-Declaration

BAP_Set MeasPr g( BAP_USER_MEASPRG eMeasPrg )
VB-Declaration

VB_BAP_Set MeasPrg(byVal eMeasPrg As Long)
ASCII-Request

9R1Q 17019: eMeasPrg [long]
ASCII-Response

9R1P, 0, 0: RC
Remarks

Defines the distance measurement program i.e. for

BAP_MeasDi st anceAngl e

Reflector-free measurement programs are not available on all instrument
types.

Changing the measurement programs may change the target type too (with
reflector / reflector-free)

Parameters
eMeasPrg in  Measurement program
Return Codes
RC_OK Measurement program is set
RC_I VPARAM Measurement program is not

available
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See Also

BAP_Get MeasPr g()
BAP_Set Tar get Type()

Example

8.2.10 BAP_MeasDistanceAngle - Measure distance and angles

C-Declaration

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

VB-Declaration

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

%R1Q 17017: DistMode[long]
ASCII1-Response

9R1P, 0, 0: RC, dHz[double], dV[double], dDist[double],DistMode[long]
Remarks

This function measures distances and angles depending on the mode

Di st Mode and updates the internal data pool after correct measurements. It

controls the special beep (sector or lost lock), maintains measurement icons
and disables the "FNC"-key during tracking.

Parameters
Di st Mbde in BAP_DEF_DI ST, pre-defined using
BAP_Set MeasPr g
Di st Mode out actual distance measurement mode
dHz out Horizontal angle [rad]x, depends on
Di st Mode
av out Vertical angle [rad]x, depends on Di st Mbde
dbi st out Slopedistance [m]x, depends on Di st Mbde

Return Codes

BAP_MeasDi st anceAngl e may additionally return AUT- and TMC-
return codes.

TPS1100 - Version 1.05 8-10



GeoCOM Reference Manual

Basic Applications - BAP

RC_OK
AUT_RC_ANGLE_ERROR
AUT_RC_BAD_ENVI RONVENT
AUT_RC_CALACC

AUT_RC _DETECTOR ERRCR
AUT_RC DETENT_ERROR

AUT_RC DEV_ERROR
AUT_RC_| NCACC
AUT_RC_MOTOR_ERROR
AUT_RC_MULTI PLE_TARGETS
AUT_RC_NO_TARGET
AUT_RC_TI MEQUT
BAP_CHANGE ALL_TO DI ST

TMC_ACCURACY_GUARANTEE

TMC_ANGLE_ACCURACY _
GUARANTEE

TMC_ANGLE_ERROR
TMC_ANGLE_NO FULL_
CORRECTI ON
TMC_ANGLE_CK

TMC_BUSY

TMC_DI ST_ERROR

TMC_DI ST_PPM

TMC_NO_FULL_CORRECTI ON

Measurement executed successfully
Angle measurement error

Bad Environment conditions
ATR-calibration failed

Error in target acquisition

Positioning not possible due to
mounted EDM

Deviation measurement error
Position not exactly reached
Motorization error

Multiple targets detected

No target detected

Position not reached

No prism has been found during
distance measurement with ATR,
command changed from "Al | " to
"Di st "

Info, accuracy cannot be guaranteed

Info, only angle measurement valid,
accuracy cannot be guaranteed

Error, no valid angle measurement

Warning, only angle measurement
valid, accuracy cannot be guaranteed

Warning, only angle measurement
valid

Error, TMC submodule already in use
by another subsystem, command not
processed

An error occurred during distance
measurement.

Error, wrong setting of PPM or MM
on EDM

Warning, measurement without full
correction
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TMC_SI GNAL_ERROR

RC_ABORT
RC_COM TI MEDOUT

Error, no signal on EDM (only in
signal mode)

Error, measurement aborted

Error, communication timeout.
(possibly increase COM t i neout , see
COM _Set Ti meout )

RC_I VPARAM Error, invalid Di st Mode
RC_SHUT_DOWN Error, system stopped
See Also
Example
voi d MyMeasur enent ( BAP_MEASURE_PRG Di st Mbde)
{
RC_TYPE Resul t;
BAP_MEASURE_PRG Di st Mode;
doubl e dHz, dV, dDist;

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

case RC_| VPARAM
printf("Wong val ue for DistMde!");
br eak;

case RC_ABORT:
printf("Measurenment aborted!");
br eak;

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

case TMC_DI ST_PPM

printf("PPMor MM should be switched off");
printf(" when EDMis on -> no results!*®);
br eak;

case TMC DI ST_ERROR
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printf("Error occured during");
printf(" distance nmeasurenent!");
br eak;

case TMC_ANGLE_ERROR:

printf("Error occured while slope");
printf(" was neasured!");

br eak;

case TMC_BUSY:
printf("TMC is busy!");
br eak;

case TMC_ANGLE_OK:
printf("Angle w thout coordinates!")
br eak;
} /1 end of switch (rc)
} I/ end of error handling
el se
{ Il use results
printf("horizontal angel [rad]: %\n", dHz);
printf("vertical angel [rad] : %\n", dV);
printf("sl opedistance [rad] : %\n", dDist);

} //end of MyMeasurenent

8.2.11 BAP_SearchTarget - Search the target

C-Declaration
BAP_Sear chTar get ( BOOLE bDunmy)
VB-Declaration
VB_BAP_Sear chTar get (bDummy As Bool ean)
ASCII-Request
%R1Q 17020: 0
ASCII1-Response
9R1P, 0, 0: RC
Remarks
Function searches a target. The used searching range is dependent of the set

searching area and whether the additional user area is enabled or not. The
functionality is only available by ATR instruments.
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Parameters

bDunmy in It’s reserved for future use, set bDunmy
always to FALSE

Return Codes

RC_X executed successfully
AUT_RC_BAD ENVI RONMENT  Bad Environment conditions
AUT_RC_DEV_ERROR Deviation measurement error
AUT_RC_ACCURACY Position not exactly reached
AUT_RC_MOTCOR_ERRCR Motorization error
AUT_RC_MULTI PLE_TARGETS  Multiple targets detected
AUT_RC_NO_TARGET No target detected
AUT_RC_TI MEQUT Time out, no target found
RC_ABORT Error, searching aborted
RC_FATAL Fatal Error

See Also

AUT_GCet User Spiral, AUT_Set User Spiral, AUT_Get Sear chAr ea,
AUT_Set Sear chAr ea
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9 BaAsic MAN MACHINE INTERFACE - BMM

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 functions is also in this chapter, because there is a very close
relationship to the BMM functions.

9.1 CONSTANTS AND TYPES

Constants for the signal-device

const short | OS_BEEP_STDI NTENS = 100;
/1 standard intensity of beep expressed as
/'l a percentage

9.2 FUNCTIONS

9.2.1 BMM_BeepAlarm - Output of an alarm-signal

C-Declaration
BMM BeepAl ar n( voi d)
VB-Declaration
VB_BMM BeepAl arm()
ASCII-Request
YR1LQ 11004:
ASCII1-Response
9%R1P, 0, 0: RC
Remarks
This function produces a triple beep with the configured intensity and
frequency, which cannot be changed. If there is a continuous signal active,
it will be stopped before.

Parameters
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Return Codes
RC_XK always
See Also
BMM BeepNormal , | OS_BeepOn, | OS_BeepOff

9.22 BMM_BeepNormal - A single beep-signal

C-Declaration
BMM _BeepNor mal (voi d)
VB-Declaration
VB_BMM BeepNor mal ()
ASCII-Request
%R1Q 11003:
ASCII1-Response
9R1P, 0, 0: RC
Remarks
This function produces a single beep with the configured intensity and

frequency, which cannot be changed. If a continuous signal is active, it will
be stopped first.

Parameters
Return Codes
RC_OK always
See Also
BMM BeepAl arm | OS_BeepOn, | OS BeepO f

9.2.3 10S_BeepOn - Start a beep-signal

C-Declaration

| OS_BeepOn(short nintens = | OS_BEEP_STDI NTENS)
VB-Declaration

VB_| OS_BeepOn(ByVal nlntens As |nteger)
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ASCII-Request
%R1Q 20001: Volume[short]

ASCII1-Response
9YR1P, 0, 0: RC

Remarks
This function switches on the beep-signal with the intensity nl nt ens. Ifa
continuous signal is active, it will be stopped first. Turn off the beeping
device with | OS_BeepOf f .

Parameters

ni ntens in Intensity of the beep-signal (volume)
expressed as a percentage.
Default value is 100 %

Return Codes

RC_OK always
See Also

| OS_BeepOrf, BWMM BeepAl arm BMM BeepNor mal
Example

| OS_BeepOn(| CS_BEEP_STDI NTENS)
// wait for a second

| OS_BeepOFf();

9.2.4 10S_BeepOff - Stop active beep-signal

C-Declaration
| OS_BeepO f (voi d)
VB-Declaration
VB | OS_BeepOff ()
ASCII-Request
9R1Q, 20000:
ASCII-Response
YR1P, 0, 0: RC
Remarks
This function switches off the beep-signal.
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Parameters

Return Codes

RC_OK always
See Also

| OS_BeepOn, BMM BeepAl arm BMM BeepNor nal
Example

see | OS_BeepOn
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10 COMMUNICATIONS - COM

This subsystem contains those functions, which are subsystem COM related, but
will be executed as RPC’s on the TPS1100 instrument. It provides a function to
check communication between the computer and the TPS1100 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 TPS1100 instrument.

10.1 CONSTANTS AND TYPES

Stop Mode
enum COM_TPS_STOP_MODE

COM_TPS_STCP_SHUT_DOWN =0, // power down instrument
COM_TPS_STOP_SLEEP =1 // puts instrument into sleep state
}s
Start Mode
enum COM _TPS_STARTUP_MODE

COM_TPS_STARTUP_LCCAL =0 // RPC’s enabled, local mode
COM_TPS_STARTUP_REMOTE=1 // RPC’s enabled, online mode

H
10.2 FUNCTIONS

10.2.1 COM_GetSWVersion - Retrieve Server Release Information

C-Declaration

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

VB-Declaration

VB_COM Get SW/er si on( nRel As | nteger,
nVer As | nteger,
nSubVer As Integer)

ASCII-Request
YR1Q 110:
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ASCII-Response
9R1P, 0, 0: RC, nDigits[short]
Remarks

This function retrieves the current GeoCOM release (release, version and
subversion) of the server.

Parameters

nRel out Software release.

nVer out Software version.

nSubVer out Software subversion (reserved).
Return Codes

RC_OK On successful termination.
See Also

CSV_Get SW/er si on
COM_Get W nSW/er si on

Example
RC_TYPE rc;
short nRel , nSubVer, nVer;

COM_Get SW/er si on(nRel , nVer, nSubVer);

printf(,TPS1100 GeoCOM Rel ease:\n");
printf(,Rel ease %92d\ n“, nRel);
printf(,Version %®2d\ n“, nVer);
printf(,Subversion %92d\ n“, nSubVer);

10.2.2 COM_SetSendDelay - Set Reply Delay

C-Declaration

COM _Set SendDel ay(short nSendDel ay)
VB-Declaration

VB_COM Set SendDel ay(ByVal nSendDel ay As | nteger)
ASCII-Request

%R1Q 109: nSendDelay[short]
ASCII-Response

9R1P, 0, 0: RC
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Remarks
The GeoCOM implementation of the server has been optimised for speed.
If the server reacts to fast, then it may happen, that the client is not able to
receive the reply (complete and) correctly. This RPC inserts a delay before
the server responds to a request. This might be of interest especially for
radio data links. Reset to no delay can be done with nSendDel ay = 0.

Parameters
nSendDel ay I'n Time of transmission delay in
milliseconds.
Return Codes
RC_OK On successful termination.
See Also
Example

RC_TYPE rc;

rc = COM Set SendDel ay(5);
/1 do communi cation, long termRPC-calls

10.2.3 COM_Local - Switch TPS1100 into Local Mode

C-Declaration
COM Local (voi d)
VB-Declaration
VB_COM Local ()
ASCII-Request
UR1Q 1:
ASCII-Response
%R1P, 0, 0: RC
Remarks
Leaves on-line mode and switches TPS1100 into local mode. If in local

mode, no communication will take place. Any attempt of sending data will
be ignored. Changing local into online mode can be done manually only.

Parameters
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Return Codes

RC_XK On successful termination.
See Also

COM Swi t chOf f TPS

COM Swi t chOnTPS

Example

10.2.4 COM_SwitchOnTPS - Switch on TPS instrument

C-Declaration

COM _Swi t chOnTPS( COM_TPS_STARTUP_MODE eOnhbde)
VB-Declaration

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

%R1Q 111: eOnMode[short]
ASCII-Response

91, 0, 255, , 0940, 0, 0, : YR1P, 0, 0: 0
Remarks

This function switches on the TPS1100 instrument and put it into remote
mode. It can also be used to switch from sleep into remote mode.

Parameters

eOnhbde I'n Run mode - use COM TPS_REMOTE
only! COM TPS_LOCAL will yield to
erroneous behaviour.
Return Codes
RC_ K On successful termination.
See Also
COM Swi t chOf f TPS

Example
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10.2.5 COM_SwitchOffTPS - Switch off TPS1100 or Set Sleep Mode

C-Declaration
COM _Swi t chOf f TPS( COM TPS_STOP_MODE eCf f Mbde)
VB-Declaration
VB_COM Swi t chOf f TPS(ByVal eO f Mode As Long)
ASCII-Request
%R1Q 112: eOffMode[short]
ASCII-Response
if RPC was successful and sign-off is enabled then
either 9L, 0, 255, , 0940, 0, 0, : 9%R1P, 1,0: 0, 1 (sleep)
or 91, O, 255, , 0%I0, 0, O, : %R1P, 1,0: 0,0 (shut down)
optionally followed by
9R1P, 0, 0: RC
else
9R1P, 0, 0: RC

Remarks

This function switches off the TPS1100 instrument or put it into sleep
mode.

Parameters

ed f Mode I'n Stop mode - see Constants and Types.
Return Codes

RC_OK On successful termination.

RC_COM_SRVR_I S_SLEEPI NG TPS has gone to sleep. Wait and try

again. Only if called repetitive with
eOf f Mode == COM TPS_SLEEP

and sign-off is enabled.
See Also
COM _Swi t chOnTPS

Example
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10.2.6  COM_NullProc - Check Communication

C-Declaration
COM_Nul | Proc(voi d)
VB-Declaration
VB_COM Nul | Proc()
ASCII-Request
UR1Q O:
ASCII-Response
9R1P, 0, 0: RC
Remarks
This function does not provide any functionality except of checking if the
communication is up and running.

Parameters

Return Codes
RC_ K On successful termination.

See Also

Example

10.2.7 COM_EnableSignOff - Enable Remote Mode Logging

C-Declaration

COM _Enabl eSi gnOf f (BOOLE bEnabl e)
VB-Declaration

VB_COM Enabl eSi gnOf f (ByVal bEnabl e As Long)
ASCII-Request

%R1Q 115: bEnable[Boolean]
ASCII1-Response

9R1P, 0, 0: RC

TPS1100 - Version 1.05 10-6



GeoCOM Reference Manual Communications - COM

Remarks

This function enables logging if the Remote mode changes. See also
section 3.5 TPS1100 Instrument Modes of Operation for further
explanations.

| Note: The flag will be reset each time the instrument turns on.

Parameters

bEnabl e I'n TRUE: enable mode logging
Return Codes

RC_OK On successful termination.

See Also
COM _Get TPSSt at e
Example

10.2.8 COM_GetBinaryAvailable - Get Binary Attribute of Server

C-Declaration

COM _Cet 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

URLQ 113:
ASCII-Response

%R1P, 0, 0: RC, bAvailable[Boolean]
Remarks
This function gets the ability information about the server to handle binary

communication. Since TPS1100 Release 2.00 the client may make 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 Codes
RC_X On successful termination.
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See Also

COM Set Bi nar yAvai |l abl e
COM_Set For mat
COM_Get For mat

10.2.9 COM_SetBinaryAvailable - Set Binary Attribute of 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
%R1Q 114: bAvailable[Boolean]
ASCII1-Response
9YR1P, 0, 0: RC
Remarks
This function sets the ability of the server to handle binary communication.
With this function, one can force to communicate in ASCII only. During
initialisation, the client checks if binary communication is enabled /

possible or not which depends on this flag. Binary data format is not
supported yet in GeoCOM Versions below 2.0.

Parameters

bAvai | abl e I'n TRUE: enable binary operation.
FALSE: enable ASCII operation only.
Return Codes

RC_ X On successful termination.

See Also

COM _Cet Bi naryAvai |l abl e
COM_Set For mat

Example
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11 CENTRAL SERVICES - CSV

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.

11.1 USAGE

These functions do not depend on other subsystems. Since this part is responsible
for global data, any function can be called at any time.

11.2 CONSTANTS AND TYPES

TPS Device Configuration Type
struct TPS_DEVI CE

TPS_DEVI CE_CLASS d ass; // device precision class
TPS _DEVI CE_TYPE Type; [/ device configuration type

H

TPS Device Precision Class
enum TPS_DEVI CE_CLASS

TPS_CLASS 1100 = 0, /1 TPS1000 fam |y nenber,
/1 1 ngon, 3"
TPS_CLASS 1700 = 1, /1 TPS1000 fam |y nenber,

/1 0.5 ngon, 1.5"
TPS1000 fam |y nemnber,
/1 0.3 ngon, 1"
3, /1 TPS2000 famil
4, /] TPS2000 fam |y nmenber
5, [/ TPS1000 fam |y menber
6
7
8

TPS_CLASS_1800

I
N
-
~

TPS_CLASS_5000
TPS_CLASS_6000
TPS_CLASS_1500
TPS_CLASS_2003
TPS_CLASS_5005
TPS_CLASS_5100
TPS_CLASS_1102
TPS_CLASS_1103
TPS_CLASS_1105
TPS_CLASS_1101

nmenber

y

y

y

, /1 TPS2000 fam |y nenber
, /1 TPS5000 famly nenmber
, /1 TPS5000 fam |y nenber
100, /1 TPS1100 fam |y nenber,
101, /1 TPS1100 famly nenber,
102 /1 TPS1100 fam |y nenber,
103 /1 TPS1100 famly nenber,

ROawN
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TPS Device Configuration Type
enum TPS_DEVI CE_TYPE

{

TPS DEVICE T

TPS_DEVI CE_TC1
TPS_DEVI CE_TC2

3_>.
py
I

TPS DEVICE LPNT=

TPS_DEVI CE_RL_EXT =

TPS DEVICE_SIM =
b

General Date and Time

struct DATI ME {
DATE_TYPE
TI ME_TYPE

b

General Date
struct DATE_TYPE {

short Year ;
BYTE Mont h;
BYTE Day;

b

General Time
struct TIME_TYPE {

BYTE Hour ;
BYTE M nut e;
BYTE Second

b

Dat e
Ti nme;

0x00000, // theodolite w thout
/] built-in EDM
0x00001, // tachyneter built-in
0x00002, // tachymeter with red
/!l red laser built-in
0x00004, // notorized device
0x00008, // autonmmtic target
/1 recognition
0x00010, // electronic guide |ight
0x00020, // reserved
0x00040, // diode |aser
0x00080, // laser plumet
0x00100, // autocollimnation |anp
0x00200, // Laserpointer
0x00400,// Red laser with
/1 ext ended range
0x04000 // runs on sinulation
/! not on hardware
Il year
/1 month in year 1..12
/1 day in nmonth 1..31
/1 24 hour per day O0..23
/! mnute 0..59
/] seconds 0..59
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Power sources

struct CSV_POVNER_PATH{
CSV_CURRENT_POWER = 0, // actual power source
CSV_EXTERNAL_POWER = 1, // power source is external
CSV_I NTERNAL_POWNER = 2 // power source is the
/'l internal battery

b
11.3 FUNCTIONS

11.3.1 CSV_GetlnstrumentNo - Get factory defined instrument number

C-Declaration

CSV_Cet I nst runment No( | ong &Seri al No)
VB-Declaration

VB_CSV_GCet | nstrunent No(Seri al No As Long)
ASCII-Request

YR1LQ 5003:
ASCII-Response

%R1P, 0, 0: RC, SerialNo[long]
Remarks

Parameters
Seri al No out The serial number.
Return-Codes
RC_X Execution successful.
RC_UNDEFI NED Instrument number not yet set.

Example

RC_TYPE rc,;
| ong Seri al No;

rc = CSV_GCetl nstrument No( Seri al No) ;
if (rc == RC_OK)

/1l use Serial No
}

el se
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/1 instrument number not yet set

11.3.2 CSV_GetlnstrumentName - Get Leica specific instrument name

C-Declaration

CSV_Cet | nst runent Name( char * Nane)
VB-Declaration

VB_CSV_GCet | nstrunent Nane(Name As String)
ASCII-Request

YR1LQ 5004:
ASCII1-Response

9R1P, 0, 0: RC,Name[string]
Remarks

Parameters
Nane out The instrument name

Return-Codes
RC_ X Execution successful.
RC_UNDEFI NED Instrument name not set yet.

Example
RC_TYPE rc;

rc = CSV_GCetl nstrument Nane(szNane) ;
if (rc == RC_OK)

/] use instrunment nanme

}
el se
t
/1 instrument nane not set yet
/1 (inconplete calibration data)
}

TPS1100 - Version 1.05 11-4



GeoCOM Reference Manual Central Services - CSV

11.3.3 CSV_GetDeviceConfig - Get instrument configuration

C-Declaration

CSV_Cet Devi ceConfi g( TPS_DEVI CE &Devi ce);
VB-Declaration

VB_CSV_GCet Devi ceConfi g(Devi ce As TPS_DEVI CE)
ASCII-Request

%R1Q, 5035:
ASCII-Response
oR1P, 0, 0: RC, DevicePrecisionClass[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 for further information).

Return-Codes

RC_ K Well configured.

RC_UNDEFI NED Instrument precision class undefined.
Example

RC_TYPE rc;

TPS_DEVI CE Devi ce;

rc = CSV_GCet Devi ceConfi g(Device);
if (rc == RC_OK)
{

/1l Use systeminfornation

}

el se
/1 Intrument precision class undefined
/'l (inconplete calibration data)

}
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11.3.4 CSV_GetDateTime - Get 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
%R1Q, 5008:
ASCII-Response
%R1P, 0, 0: RC,Year[short],Month,Day,Hour,Minute,Second[all byte]
Remarks
The ASCII response is formatted corresponding to the data type DATI ME.
A possible response can look like this: 9R1P, 0, 0: 0, 1996, ' 07",
'19','10',' 13", 2f ' (see chapter ASCII data type declaration for
further information)
Parameters
Dat eAndTi e out Encoded date and time.

Return-Codes
RC_ X Execution successful.
RC_UNDEFI NED Time and/or date are not set (yet).

See Also
CSV_Set Dat eTi ne
Example

RC_TYPE rc,;
DATI ME Dat eAndTi ne;

rc = CSV_Cet Dat eTi ne( Dat eAndTi ne) ;
if (rc == RC_OK)

/]l use Date and tinme

}

el se
{
/1 time and/or date is not set (yet)
/] use CSV_SetDateTinme to set date and tine
/1 (March 25 1997, 10:20)
Dat eAndTi ne. Dat e. Year = 1997;
Dat eAndTi me. Date. Month = 3;
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Dat eAndTi ne. Dat e. Day = 25;
Dat eAndTi ne. Ti ne. Hour = 10;
Dat eAndTi ne. Ti me. M nute = 20;
Dat eAndTi ne. Ti ne. Second = 0;

rc = CSV_Set Dat eTi ne( Dat eAnEjTi ne) ;

11.3.5 CSV_SetDateTime - Set date and time

C-Declaration
CSV_Set Dat eTi ne( DATI ME Dat eAndTi ne)
VB-Declaration
VB_CSV_Set Dat eTi me( ByVal Dat eAndTi me As DATI ME)
ASCII-Request
%R1Q 5007: Year[short],Month,Day,Hour,Minute,Second[all byte]
ASCII-Response
9YR1P, 0, 0: RC
Remarks
It is not possible to set invalid date or time. See data type description of
DATI ME for valid date and time.
Parameters
Dat eAndTi e in Encoded date and time.
Return-Codes
RC_X Execution always successful.
See Also

CSV_Cet Dat eTi ne
Example

See CSV_GCet Dat eTi ne.

11.3.6 CSV_GetSWVersion - Get Software Version

C-Declaration

CSV_Get SW/er si on2(short &nRel ease, short &nVersion,
short &nSubVer si on)
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VB-Declaration

VB_CSV_GCet SWer si on2( nRel ease As | nteger,
nVersi on As | nteger,
nSubVer si on As | nteger)

ASCII-Request
YR1Q 5034:
ASCII-Response

%R1P, 0, 0: RC,nRelease,nVersion,nSubVersion[all short]

Remarks
Returns the system software version.
Parameters
nRel ease out Release
nVer si on out Version
nSubVer si on out Sub Version

Return-Codes

RC_X Execution always successful.
Example

RC _ TYPE rc;

short nRel, nVers, nSubVers;

char szBuf fer[ 17]

rc = CSV_GCet SWersion(nRel, nVers,

nSubVer s)

nSubVers = 0

sprintf(szBuffer, "Version %02d. %®2d. %92d",
nRel, nVers, nSubVers);

Returns: nRel = 2, nVers = 20,
szBuffer = “Version 02.20.00"

11.3.7 CSV_CheckPower — check the available power

C-Declaration

CSV_CheckPower ( unsi gned short
CSV_POVNER_PATH
CSV_POVER_PATH

VB-Declaration

VB_CSV_CheckPower ( unCapacity
eAct i vePower
ePower Suggest

&unCapacity,
&eAct i vePower ,
&ePower Suggest )

As integer,
As | ong,
As | ong)
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ASCII-Request

9R1Q 5039:
ASCII1-Response

9R1P, 0, 0: RC, unCapacity [long], eActivePower[long], ePowerSuggest[long]
Remarks

This routine returns the capacity of the current power source and its source
(internal or external).

Parameters
unCapacity out Actual capacity [%]
eAct i vePower out Actual power source
ePower Suggest out Recommend power source
Return-Codes
RC K Power ok
RC_LOW POVER Power is low
RC_BATT_EMPTY Battery is nearly empty
Example
RC TYPE rc;

CSV_POVNER_PATH eAct i vePower ;
CSV_PONER_PATH ePower Suggest ;
unsi gned short unCapacity;

rc = CSV_CheckPower (unCapacity, eActivePower,
ePower Suggest )

11.3.8 CSV_GetVMem - Get value of the memory backup voltage supply

C-Declaration

CSV_Get VMen( doubl e &VMem)
VB-Declaration

VB_CSV_Get VMem( VMem As doubl e)
ASCII-Request

YR1Q 5010:
ASCII-Response

%R1P, 0, 0: RC,VMem[double]
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Remarks
A value of Vmem> 3.1 V means OK.
Parameters
Virem out Voltage of the memory backup system [V].

The voltage has an exactness of £0.1V.
Return-Codes
RC_X Execution always successful.

Example

RC_TYPE rc,;
doubl e Vivem

rc = CSV_Get VMenm( VMeM ;
if (Vbat > 3.1)
{

/1 Message: nenory backup voltage OK

}
el se
/1 Warning: nmenory backup voltage not K
/1l exchange battery it in Leica service
}

11.3.9 CSV_GetIntTemp - Get the temperature

C-Declaration

CSV_Get | nt Tenp(doubl e &Tenp)
VB-Declaration

VB_CSV_GCet | nt Tenp(Tenp As doubl e)
ASCII-Request

YR1Q, 5011:
ASCII1-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.
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Parameters

Tenp out Instrument temperature.
Return-Codes

RC_X Execution always successful.

Example

RC_TYPE rc,;
doubl e Tenp;

rc = CSV_GCet | nt Tenp(Tenp);
/] use tenperature information
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12 CONTROLLER TASK-CTL

This chapter describes one RPC only, which shows how often the TPS1100
instrument has been switched on and how often the instrument fell asleep.

121 FUNCTIONS

12.1.1 CTL_GetUpCounter - Get Up Counter

C-Declaration

CTL_Get UpCount er ( short &nPower On,
short &nWakeUp )

VB-Declaration

VB_CTL_Get UpCount er ( nPower On As | nt eger,
nWakeUp As I|nteger )

ASCII-Request
%R1Q 12003:
ASCII1-Response
%R1P, 0, 0: RC, nPowerOn[short] , nWakeUp[short]
Remarks
This function retrieves how often, since the last call of this function, the
TPS1100 instrument has been switched on and how often it has been

awakened from sleep mode. Both counters are unique and will be reset to
Zero once the function has been called.

Parameters

nPower On out Switch on counter.

nWakeUp out Waken up counter.
Return Codes

RC_OK On successful termination.
See Also

COM _Get TPSSt at e
COM _Swi t chOF f TPS
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Example
RC_TYPE Ret Code;
short nPower On, nWakeUp;

// do sonme stuff

Ret Code = CTL_Get UpCount er (nPower On, nWakeUp) ;
if (RetCode != RC_OK)

/1 handl e error

}
if (nPowerOn > 0)

/1l instrunment has been switched off in between

}
i f (nWakeUp > 0)

/'l instrument has been fallen asleep in between

}
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13 ELECTRONIC DISTANCE MEASUREMENT -
EDM

The subsystem electronic distance measurement (EDM) is the adaptation of the
distance measurement devices on the Theodolite.

With the functionality of EDM one can switch on or off the Laserpointer and the
Electronic Guide Light respectively. Additionally the same functions as to switch
on or off the Electronic Guide Light (EDM Set EGLI nt ensi ty and

EDM Get EGLI nt ensi t y) make it possible to change the intensity (brightness).

13.1 USAGE

In order to use the functions concerning the Laserpointer and the Electronic Guide
Light, make sure these devices are available. If not, these functions returns error
messages.

13.2 CONSTANTS AND TYPES

On/off switch

enum ON_COFF_TYPE // on/off switch type

{
OFF

ON
b

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

WP O
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13.3 FUNCTIONS

13.3.1 EDM_Laserpointer - Switch on/off laserpointer

C-Declaration
EDM Laser poi nt er (ON_OFF_TYPE elLaser)
VB-Declaration
VB_EDM Laser poi nter (ByVal elLaser As Long)
ASCII-Request
%R1Q 1004: eLaser[long]
ASCII-Response
9%R1P, 0, 0: RC
Remarks
Laserpointer is only available in theodolites which supports distance
measurement without reflector.
Parameters
etn in ON - switch Laserpointer on
OFF - switch Laserpointer off

Return Codes

RC_X Laserpointer switched on/off
EDM_DEV_NOT _ Laserpointer is not implemented
| NSTALLED

EDM_RC_HWFAI LURE hardware error in EDM occurred

EDM_COVERR error on communication with EDM

RC_TI ME_OQUT process time out

RC_ABORT function interrupted

RC_SYSBUSY EDM already busy

RC_I VPARAM parameter value must be ON or OFF

RC_UNDEFI NED instrument name could not be read
See Also
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Example
RC_TYPE rc;

/1l switch on | aserpointer
rc = EDM Laser poi nter (ON);

if (rc !'= RC_K)
{ Il error-handling
switch (rc)

{
case EDM DEV_NOT_| NSTALLED:
printf("Laserpointer is not inplenented.
Laserpointer is only available in
t heodol i tes whi ch supports di stance
measurenent without reflector.");
br eak;

case EDM RC_HWFAI LURE:
printf("Hardware error occured in EDM");
br eak;

case EDM COMVERR:
printf("Error on conmunication with EDM");
br eak;

case RC_TI ME_QUT:
printf("Process time out");
br eak;

case RC_ABORT:
printf("Function aborted!");
br eak;

case RC_UNDEFI NED:
printf("lnstrunent nane is not set!");
printf("Fatal error: call service!");
br eak;

case RC_SYSBUSY:
printf("EDMis already busy!");
br eak;

case RC | VPARAM
printf("Paraneter of EDM Laser pointer
nmust be of ON_OFF_TYPE!");
br eak;
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} I/ end of switch (rc)
} // end of error handling
else if (rc == RC_XK)

/1 use | aserpointer

}

13.3.2 EDM_GetEglIntensity - Get value of intensity of guide light

C-Declaration

EDM Cet Egl | nt ensi t y( EDM_EGLI NTENSI TY_TYPE
&elntensity)

VB-Declaration
VB_EDM Get Egl I ntensity (elntensity As Long)
ASCII-Request
YR1LQ 1058:
ASCII1-Response
9%R1Q 0, 0: RC, elntensity[long]
Remarks
The Electronic Guide Light must be implemented in the theodolite.

Parameters

eBrightness out EDM EGLI NTEN_OFF
EDM EGLI NTEN_LOW
EDM _EGLI NTEN_M D
EDM _EGLI NTEN_HI GH

Return Codes

RC_OK value of the Electronic Guide Light
intensity returned
EDM _DEV_NOT_ Electronic Guide Light not
I NSTALLED implemented
See Also
EDM_ Set Egl I ntensity ()
Example

See EDM Set Egl I ntensity.
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13.3.3 EDM_SetEglIntensity - Change intensity of guide light

C-Declaration

EDM Set Egl I ntensity ( EDM _EGLI NTENSI TY_TYPE
el ntensity)

VB-Declaration

VB _EDM Set Egl I ntensity (ByVal elntensity As
Long)

ASCII-Request
%R1Q 1059: elntensity [long]
ASCII-Response
9%R1P, 0, 0: RC
Remarks
The Electronic Guide Light must be implemented in the theodolite.

Parameters

eBrightness in EDM _EGLI NTEN_OFF
EDM EGLI NTEN_LOW
EDM EGLI NTEN_M D
EDM EGLI NTEN_HI CH

Return Codes

RC_OK Electronic Guide Light intensity is
set
RC_SYSBUSY EDM already busy
EDM _DEV_NOT_ Electronic Guide Light not
I NSTALLED implemented
See Also
EDM Get Egl I ntensity ()
Example
RC- TYPE rc;

EDM EGLI NTENSI TY_TYPE el ntensity, eNewl ntensity;

/1l Get actual EG intensity
rc = EDM Get Egl I ntensity(el ntensity);

if (rc == RC_X)

{
/1 switch EGL intensity one |evel up
switch (elntensity)

{
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case EDM EGLI NTENSI TY_OFF:
el ntensityNew = EDM EGLI NTENSI TY_LOW br eak;

case EDM EGLI NTENSI TY_LOW
el ntensityNew = EDM EGLI NTENSI TY_M D; br eak;

case EDM EGLI NTENSI TY_M D
el ntensityNew = 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 EG intensity
rc = SetEgllntensity(el ntensityNew);

/1l Handl e errors
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14 MOTORISATION - MOT

The subsystem ‘Motorisation’ controls the motorised drive of the axis.

141 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. Special control functions are used to cancel
such functions. An example for this type of function is the speed control function
MOT_Set Vel oci ty.

"Terminating" functions: These functions start control tasks, which terminate
automatically. Examples for this type are positioning functions for example
MOT_Start Control | er and MOT_St opControl | er.

Functions for the parameter handling: These functions manage system
parameters. Examples are control parameter, motion parameter, tolerance and
system configuration parameters (Example: MOT_ReadLockSt at us).

142 CONSTANTS AND TYPES

Lock Conditions
enum MOT_LOCK_STATUS

{
MOT_LOCKED_QUT = 0, I/l locked out
MOT_LOCKED IN = 1, I/ locked in
MOT_PREDI CTI ON = 2 /I prediction mode
s

Controller Stop Mode

enum MOT_STOPMODE
{
MOT_NORVAL
MOT_SHUTDOWN
b

0, /I slow down with current acceleration
1 /I slow down by switch off power supply
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Values for Horizontal (instrument) and Vertical (telescope) Speed
struct MOT_COM PAIR

doubl e adVal ue[ MOT_AXES] ;
b

Controller Configuration
enum MOT_MODE

{
MOT_PCSI T = 0, I/ configured for relative postioning
MOT_OCONST =1, /I configured for constant speed
MOT_MANUPOS = 2, Il configured for manual positioning
// default setting
MOT_LOCK = 3, /I configured as "Lock-In"-controller
MOT_BREAK = 4, I/ configured as "Brake"-controller
// do not use 5 and 6
MOT_TERM =7 [/l terminates the controller task
b
Number of axis
const short MOT_AXES = 2;

14.3  FUNCTIONS

14.3.1 MOT_ReadLockStatus - Return condition of Lockln control

C-Declaration

MOT_ReadLockSt at us( MOT_LOCK_STATUS &St at us)
VB-Declaration

VB_MOT_ReadLockSt at us(Status As Long)
ASCII-Request

9R1Q 6021:
ASCII1-Response

9R1P, 0, 0: RC, Status[long]
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Remarks

This function returns the current condition of the LocklIn control (see
subsystem AUT for further information). This command is valid for TCA
instruments only.

Parameters

St at us out lock information
Return-Codes

RC_X Execution successful.

RC_NOT_I MPL No motorisation available (no TCA instrument).
Example

RC_TYPE rc;

MOT_LOCK_STATUS St at us;

rc = MOT_ReadLockSt at us( St at us)
if (rc == RC_OK)

/1l use lock status infornmation

}

el se

// this is no TCA instrunent

}

14.3.2 MOT _StartController - Start motor controller

C-Declaration

MOT_St art Control | er (MOT_MODE Cont r ol Mode)
VB-Declaration

VB_MOT_StartControl |l er(Control Mode As Long)
ASCII-Request

%R1Q 6001: ControlMode[long]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This command is used to enable remote or user interaction to the motor
controller.
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Parameters

Cont r ol Mode in Controller mode. If used together with
MOT_Set Vel oci t y the control mode has
to be MOT_OCONST.

Return-Codes

RC_OK Execution successful.
RC_I VPARAM The value of Cont r ol Mode is not MOT_OCONST.
RC_NOT_I MPL No motorization available (no TCA instrument).
MOT_RC_BUSY Subsystem is busy (e.g. controller already started).
MOT_RC_UNREADY  Subsystem is not initialised.

See Also

MOT_Set Vel ocity
MOT_St opControl | er

Example
see MOT_Set Vel ocity

14.3.3 MOT _StopController - Stop motor controller

C-Declaration
MOT_St opCont rol | er (MOT_STOPMODE Mode)
VB-Declaration
VB_MOT_St opControl | er(Mbde As Long)
ASCII-Request
%R1Q 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 in Stop mode

Return-Codes
RC_ X Execution successful.
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MOT_RC_NOT_BUSY  No movement in progress (e.g. stop without start).

See Also

MOT_Set Vel ocity
MOT_Start Control |l er
AUS_Set User LockSt at e

Example
see MOT_Set Vel ocity

14.3.4 MOT_SetVelocity - Drive Instrument with visual control

C-Declaration
MOT_Set Vel oci t y( MOT_COM _PAI R Ref Orega)
VB-Declaration
VB_MOT_Set Vel oci t y( Ref Orega As MOT_COM PAI R)
ASCII-Request
%R1Q 6004: HZ-Speed[double],V-Speed[double]
ASCII1-Response
9R1P, 0, 0: RC
Remarks
This command is used to set up the velocity of motorization. This function
is valid only if MOT_St art Cont r ol | er (MOT_OCONST) has been called
previously. Ref Onegal[ 0] denotes the horizontal and Ref Orega[ 1]
denotes the vertical velocity setting.
Parameters

Ref Omrega in The speed in horizontal and vertical
direction in rad/s. The maximum speed
is +/- 0.79 rad/s each.

Return-Codes
RC_ X Execution successful
RC_I VPARAM Ref Onrega. adVal ue[ HZ] and/or

Ref Omega. adVal ue[ V] values are not within
the boundaries.

MOT_RC_NOT_CONFI G System is not in state MOT_CONFI Gor
MOT_BUSY_OPEN_END (e.g. missing “start
controller”).
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MOT_RC_NOT_OCONST  Drive is not in mode MOT_OCONST (set by
MOT_Start Control | er).
RC_NOT_I MPL No motorization available (no TCA instrument).

See Also
MOT_Start Control |l er

MOT_St opControl | er
AUS_Set User LockSt at e

Example

RC_TYPE rc,;
MOT_COM _PAI R Ref Orega;

/1 set paraneter
Ref Omega. adVal ue[ 0]
Ref Orega. adVal ue[ 1]

no
©
o
a1

0. 05:

/'l stop controller and any possi bl e novenents
(void) MOT_StopControll er( MOT_NORMAL) ;

/1l wait at |least 5 sec.

wai t (5);

/1 start controller; the only valid node
/1l for SetVelocity is MOD_OCONST

rc = MOT_StartControl | er ( MOT_OCONST) ;

if (rc == RC_OK)

{
rc = MOT_Set Vel oci t y( Ref Onega) ;
/1 insert here a tine delay or a wait for user
/1 action; the novenent stops by calling
/1 MOT_StopController
}

/1 stop controller and novenments abruptly
rc = MOT_StopController( MOT_SHUTDOW) ;

Il restart controller with default setting
rc = MOT_StartControl | er ( MOT_MANUPCS) ;
if (rc !'= RC_X)

// handl e error

}
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15 SUPERVISOR - SUP

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.

15.1 CONSTANTS AND TYPES

On/Off Switch

enum ON_OFF_TYPE
{
COFF
ON

b

0,
1

Automatic Shutdown Mechanism for the System
enum SUP_AUTO_PONER

AUTO_POWER DI SABLED
AUTO_POWER_SLEEP
AUTO_POWER_OFF

0, [// deactivate the nechani sm
1, // activate sleep mechani sm
2 /] activate shut down

mechani sm
s
System Time
typedef | ong SYSTI M Il [ns]

15.2 FUNCTIONS

15.2.1 SUP_GetConfig - Get power management configuration status

C-Declaration
SUP_Get Confi g(ON_OFF_TYPE &LowTenpOnCf f,

SUP_AUTO_PONER &Aut oPower ,
SYSTI ME &Ti meout )
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VB-Declaration

VB_SUP_GCet Confi g(LowTenpOnOFf As Long,
Aut oPower As Long,
Ti meout As Long)

ASCII-Request

%R1Q, 14001:
ASCII-Response

%R1P, 0, 0: RC,LowTempOnOff[long], AutoPower[long], Timeout[long]
Remarks

The returned settings are power off configuration and timing.

Parameters

LowTempOnCX f out  Current state of the low temperature
control flag. If the st at e=ON the device
automatically turns off when internal
temperature fall short of

-24°C.
Aut oPower out Current activated shut down mechanism
Ti meout out The timeout in ms. After this time the

device switches in the mode defined by the

value of Aut oPower when no user activity

(press a key, turn the device or

communication via GeoCOM) occurs.
Return-Codes

RC_X Execution always successful.

See Also

SUP_Set Confi g
SUP_Swi t chLowTenpCont r ol

Example
see SUP_Set Confi g
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15.2.2 SUP_SetConfig - Set power management configuration

C-Declaration

SUP_Set Confi g( ON_OFF_TYPE LowTenmpOnOf f,
SUP_AUTO_PONER Aut oPower ,
SYSTI ME Ti neout)

VB-Declaration

VB_SUP_Set Confi g(LowTenpOnOF f As Long,
Aut oPower As Long,
Ti meout As Long)

ASCII-Request
%R1Q 14002: LowTempOnOff[long], AutoPower[long], Timeout[long]
ASCII-Response

9%R1P, 0, 0: RC

Remarks
Set the configuration for the low temperature control (ON| OFF), the auto
power off automatic (AUTO_PONER DI SABLED| ... _SLEEP|..._OFF)

and the corresponding timeout for the auto power off automatic.
Parameters

LowTempOnCX f in Switch for the low temperature control.
Per default the device automatically turns
off when internal temperature fall short of
-24°C (LowTempOnOFf = On).

Aut oPower in Defines the behaviour of the power off
automatic (default: Aut oPower =
AUTO_POWER_SLEEP).

Ti meout in The timeout in ms. After this time the
device switches in the mode defined by the
value of Aut oPower when no user activity
(press a key, turn the device or
communication via GeoCOM) occurs. The
default value for Ti meout is 900000ms =
15 Min.

Return-Codes
RC_X Execution always successful.

See Also
SUP_Get Confi g
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SUP_Swi t chLowTenpCont r ol

Example
RC_TYPE rc;
ON_OFF_TYPE LowTenmpOnCf f;
SUP_AUTO_POVER Aut oPower ;
SYSTI ME Ti meout ;

/1 get paraneter val ues

rc = SUP_Get Config (LowTempOnOff,
Aut oPower ,
Ti meout ) ;

/1l set new val ues for paraneter

LowTenpOnCf f = OFF;
Aut oPower = AUTO_POWER DI SABLED,
Ti neout = 600000; // =10min

rc = SUP_Set Config (LowTenpOnOff,
Aut oPower ,
Ti meout) ;

15.2.3 SUP_SwitchLowTempControl - Set low temperature control

C-Declaration

SUP_Swi t chLowTenpCont r ol (ON_OFF_TYPE LowTenpOnC f)
VB-Declaration

VB_SUP_Swi t chLowTenpCont r ol (LowTenpOnOFf As Long)
ASCII-Request

%R1Q 14003: LowTempOnOff[long]
ASCII1-Response

9%R1P, 0, 0: RC
Remarks

Activate (ON) respectively deactivate (OFF) the low temperature control.

Parameters

LowTempOnCX f in Switch for the low temperature control.
Per defaults the device automatically turns
off when internal temperature fall short of
-24°C.
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Return-Codes

RC_X Execution always successful.

See Also

SUP_Get Confi g
SUP_Set Confi g

Example
RC_TYPE rc;

/'l deactivate the | ow tenperature control

rc = SUP_Swi t chLowTenpCont r ol ( OFF)
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16 THEODOLITE MEASUREMENT AND
CALCULATION - TMC

This module is the central measurement, calculation and geodetic control module
of the TPS1100 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:
Measurement Functions

These functions deliver measurement results. Angle- and inclination
measurement are started by system functions directly, other measurement
operations needs activating the corresponding sensor (e.g. distance
measurement)

Measurement Control Functions

These functions control measurement behaviour (activate/deactivate
sensors) and basic data for the calculation of measurement results.

Data Set-up Functions

These functions allow sending destination data, location data and section
data to the Theodolite.

Information Functions

These functions return additional information about measurement results,
sensors, Theodolite states, etc.

Configuration Functions
These functions control the Theodolite behaviour in general.

The measurement functions of this subsystem generally can generate three types
of return codes:

System Return Codes are of general use (RC_OK means result is okay,...)

Informative Return code indicates that the function was terminated successfully.
But some restrictions apply (e.g. it can be reported that the angle values are okay,
the distance is invalid).

Error Return Codes signal a non-successful termination of the function call.
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16.1 USAGE

16.1.1 Inclination measurement/correction

The TMC module handles the inclination sensor data and correction. To get exact
results (co-ordinates, angles, distances) the inclination of the instrument must be
taken into account. In general, there are two ways how this can be done:

Measuring the inclination

Calculating the inclination

For a limited time of several seconds and a limited horizontal angle between 10
and 40 degrees (depending on instrument type) an inclination model is generated
to speed up measurement. The model for the inclination is based on the last exact
inclination measurement and is maintained within the TMC as a calculated
inclination plane.

To control the kind of generating the results, all measurement functions have a
parameter (of type TMC_| NCLI NE_PRG), where the inclination mode can be
selected. The different measurement modes are:

TMC_MEA | NC:

Measures the inclination (in any case). Use this mode by unstable conditions like
e.g. the instrument has been moved or walking around the instrument may
influence on an unstable underground (e.g. field grass). The disadvantage of this
mode is that it is about half a second slower than 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_| NC). You 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.

Note that the results depend on the system’s configuration, too. That means that
the compensator must be switched on in order to get a result 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 is reported, if the
compensation of inclination could not be done.
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16.1.2 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 (via the 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 different 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_RTRK_DI ST:
Starts the distance measurement in rapid 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 function
TMC_Get Si gnal )

TMC_RED_TRK_DI ST:
Starts the distance tracking measurement with red laser. This mode can be used

for reflectorless short distance measurement or long distance measurement
with reflector.

16.2 CONSTANTS AND TYPES

On / Off switches

enum ON_COFF_TYPE /1l on/off switch type
{
COFF =0, /l Switch is off
ON =1 /] Switch is on
b
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Inclination Sensor Measurement Program
(see Chapter 16.1.1 for further information)

enum TMC_|I NCLI NE_PRG {

TMC_MEA | NC =0,
TMC_ AUTO INC = 1,
TMC PLANE_INC = 2,

b
TMC Measurement Mode

(see Chapter 16.1.2 for further information)

enum TMC_MEASURE_PRG {
TMC_STOP
TMC_DEF_DI ST

TMC_TRK_DI ST

TMC_CLEAR
TMC_SI GNAL

TMC_DO_MEASURE
TMC_RTRK_DI ST

TMC_RED TRK DI ST
TMC_FREQUENCY
b

EDM Measurement Mode

enum EDM_MODE {
EDM_MODE_NOT_USED
EDM SI NGLE_TAPE
EDM S| NGLE_STANDARD
EDM S| 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

b

/Il Use sensor (apriori sigma)
/I Automatic mode (sensor/plane)
// Use plane (apriori sigma)

0, // Stop measurement program

1, // Default DIST-measurement
/l program

2, /I Distance-TRK measurement
/[ program

3, /I TMC_STOP and clear data

4, /I Signal measurement (test
/I function)

6, [/ (Re)start measurement task

8, /I Distance-TRK measurement
I/l program

10, /I Red laser tracking

11 /I Frequency measurement (test)

0, // Init value

1, // Single measurement with tape

2, /I Standard single measurement

3, /I Fast single measurement

4, |/l Long range single measurement

5, /I Short range single measurement

6, // Standard repeated measurement
7, I/l Dynamic repeated measurement

8, /I Reflectorless repeated measurement
9, // Fast repeated measurement

10, // Standard average measurement
11, // Short range average measurement
12 /I Long range average measurent
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EDM Frequency

typedef struct TMC_EDM FREQUENCY {

doubl e dFrequency;
SYSTI ME Ti ne;
H

/l EDM'’s frequency in Hz
/I Time of last measurement

Calculated Co-ordinates based on a Distance 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;
s

/I E-Coordinate

// N-Coordinate

/I H-Coordinate

/l Moment of dist. measurement
I/l E-Coordinate (continuously)
/I N-Coordinate (continuously)
// H-Coordinate (continuously)
/I Moment of measurement [ms]

/I Horizontal angle [rad]
/I Vertical angle [rad]

Corrected Angle Data with Inclination Data

struct TMC_ANGLE {
doubl e dHz;
doubl e dV;
doubl e dAngl eAccuracy;
SYSTI ME Angl eTi ne;
TMC_I NCLI NE I ncli ne;
TMC_FACE eFace;

s

Offset Values for Correction

struct TMC_OFFSETDI ST {
doubl e dLengt hVval ;
doubl e dCrossVal ;

b

// Horizontal angle [rad]

/l Vertical angle [rad]

/I Accuracy of angles [rad]

/I Moment of measurement [ms]
/I Corresponding inclination

I/ Face position of telescope

/I Aim offset length
/I Aim offset cross
doubl e dHei ght Val ; // Aim offset height
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Inclination Data
struct TMC_| NCLI NE {
doubl e dCrosslncli ne; /] Transverse axis incl. [rad]
doubl e dLengt hl ncline; //Longitud. axis inclination [rad]
doubl e dAccuracyl ncl i ne; // Inclination accuracy [rad]

SYSTI ME | ncli neTi ne; /I Moment of measurement [ms]
b
System Time
typedef | ong SYSTI ME; /I time since poweron [ms]

Face Position
enum TMC_FACE_DEF {

TMC_FACE_NORMAL, /I Face in normal position
TMC_FACE_TURN /I Face turned

s

Actual Face

enum TMC_FACE {
TMC_FACE_1, // Pos 1 of telescope
TMC_FACE_2 Il 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
doubl e dPressure; /I Atmospheric pressure
doubl e dDryTenperature; //Drytemperature
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doubl e dWet Tenperature; // Wettemperature
s

Refraction Control Data

struct TMC_REFRACTI ON {
ON_OFF_TYPE eRef On /I Refraction correction On/Off
doubl e dEart hRadi us; /I Radius of the earth
doubl e dRefractiveScal e; /I Refractive coefficient

b

Instrument Station Co-ordinates
struct TMC_STATI ON {

doubl e dEO; /I Station easting coordinate
doubl e dNO; /I Station northing coordinate
doubl e dHO; /I Station height coordinate
doubl e dHi ; /I Instrument height

H

EDM Signal Information
struct TMC_EDM SI GNAL {

doubl e dSignal I ntensity; // Signalintensity of EDM in %
SYSTI ME Ti ne; /I Time when measurement was taken
b
Correction Switches
struct TMC_ANG _SW TCH {

ON_OFF_TYPE el ncl i neCorr; /I Inclination correction
ON_OFF_TYPE eSt andAxi sCorr; // Standing axis corr.
ON_OFF_TYPE eCol | i mati onCorr; /I Collimation error corr.
ON_OFF_TYPE eTi |l t Axi sCorr; /I Tilting axis corr.

16.3 MEASUREMENT FUNCTIONS

16.3.1 TMC_GetCoordinate - Gets the coordinates of a measured point

C-Declaration
TMC_Get Coor di nat e( SYSTI VE Wi t Ti e,
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TMC_COORDI NATE &Coor di nat e,
TMC_| NCLI NE_PRG Mbde)
VB-Declaration
VB_TMC_GCet Coor di natel(ByVal WaitTi me As Long,
Coor di nate As TMC_COORDI NATE,
ByVal Mbde As Long)

ASCII-Request

%R1Q 2082: WaitTime[long],Mode[long]
ASCII-Response
9R1P, 0, 0: RC,E[double],N[double],H[double],CoordTime[long],
E-Cont[double],N-Cont[double],H-Cont[double],CoordContTime[long]
Remarks

This function issues an angle measurement and, in dependence of the
selected Mode, an inclination measurement and calculates the co-ordinates
of the measured point with an already measured distance. The Wi t Ti ne is
a delay to wait for the distance measurement to finish. Single and tracking
measurements are supported. Information about a missing distance
measurement and other information about the quality of the result is
returned in the return- code.

Parameters
Vi t Ti me in The delay to wait for the distance
measurement to finish [ms].
Coor di nate out Calculated Cartesian co-ordinates.
Mode in Inclination sensor measurement mode
Return Codes
RC_OK Execution successful.

TMC_ACCURACY_GUARANTEE  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.

TMC_NO_FULL_CORRECTI ON  The results are not corrected by all active
sensors. Co-ordinates are available.

In order to secure witch correction is
missing use the both functions

TMC | f Dat aAzeCorr Error and
TMC_I f Dat al ncCorr Err or
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TMC_ANGLE_OK

TMC_ANGLE_ACCURACY _
GUARANTEE

TMC_ANGLE_NO FULL_
CORRECTI ON

TMC_DI ST_ERROR

TMC_DI ST_PPM

TMC_ANGLE_ERROR

TMC_BUSY

RC_ABCORT
RC_SHUT_DOVWN
See Also
TMC_DoMeasur e

TMC_| f Dat aAzeCorr Error
TMC_I f Dat al ncCorr Error

Example

RC_TYPE
TMC_COORDI NATE

Angle values okay, but no valid distance.
Co-ordinates are not available.

No distance data available but angle data
are valid. The return code is equivalent to
the TMC_ACCURACY_GUARANTEE and
relates to the angle data. Co-ordinates are
not available.

No distance data available but angle data
are valid. The return code is equivalent to
the TMC_NO_FULL_CORRECTI ONand
relates to the angle data. Co-ordinates are
not available.

Perform a distance measurement first
before you call this function.

No measuring, because of missing target
point, co-ordinates are not available.

Aim target point and try it again

No distance measurement respectively no
distance data because of wrong EDM
settings. The co-ordinates are not
available.

Set EDM -ppm and -mm to 0.

Problems with angle res. incline sensor. A
valid angle could not be measured.

At repeated occur call service.

TMC resource is locked respectively
TMC task is busy.

Repeat measurement.
Measurement through customer aborted.
System power off through customer.

Resul t;
Coor di nat e;

TPS1100 - Version 1.05
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/1 make a single distance neasurenent first
Resul t =TMC_DoMeasur e( TMC_DEF_DI ST, TMC_AUTO_| NC) ;

i f(Resul t==RC_OK)
{/l before you get the coordinates
Resul t =TMC_Get Coor di nat e( 1000, Coor di nat e,
TMC_AUTO | NO) ;
}

switch(Result)
{/l result interpretation
case RC_ XX

br eak;

I errlor handl i ng
case ...:

def aullt :
br eak;
}

16.3.2 TMC_GetSimpleMea - Returns angle and distance measurement

C-Declaration
TMC_Get Si npl eMea( SYSTI ME Wi t Ti ne,
TMC_HZ _V_ANG &nl yAngl e,
doubl e &Sl opeDi st ance,
TMC_I NCLI NE_PRG Mbde)
VB-Declaration
VB_TMC Cet Si npl eMea(ByVval WaitTime As Long,
Onl yAngl e As TMC_HZ V_ANG,
Sl opeDi st ance As Doubl e,
ByVal Mbde As Long)

ASCII-Request

9%R1Q 2108: WaitTime[long],Mode[long]
ASCII-Response

%R1P, 0, 0: RC,Hz[double],V[double],SlopeDistance[double]
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Remarks

This function returns the angles and distance measurement data. The
distance measurement will be set invalid afterwards. It is important to note
that this command does not issue a new distance measurement.

If a distance measurement is valid the function ignores Wai t Ti me and

returns the results.

If no valid distance measurement is available and the distance measurement
unit is not activated (by TMC_DoMeasur e before the TMC_Get Si npl eMea
call) the Wai t Ti me is also ignored and the angle measurement result is
returned. So this function can be used instead of TMC_Get Angl e5.

Information about distance measurement is returned in the return- code.

Parameters
Wi t Ti me in
Onl yAngl e out
Sl opeDi st ance out
Mode in

Return Codes
RC_OK
TMC_NO_FULL_CORRECTI ON

TMC_ACCURACY GUARANTEE

The delay to wait for the distance
measurement to finish [ms].

Result of the angle measurement.
Result of the distance measurement [m].
Inclination sensor measurement mode.

Execution successful.

The results are not corrected by all active
sensors. Angle and distance data are
available.

In order to secure witch correction is
missing use the both functions
TMC | f Dat aAzeCorr Error and
TMC_I f Dat al ncCorr Err or

This message is to be considers as
warning.

Accuracy is not guaranteed, because the
result consisting of measuring data which
accuracy could not be verified by the
system. Angle and distance data are
available.

You can a forced incline measurement
perform or switch off the incline.

This message is to be considers as info.

TPS1100 - Version 1.05
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TMC_ANGLE_OK

TMC_ANGLE_NO FULL_
CORRECTI ON

TMC_ANGLE_ACCURACY
GUARANTEE

TMC_DI ST_ERRCR

TMC_DI ST_PPM

TMC_ANGLE_ERROR

TMC_BUSY

RC_ABORT
RC_SHUT_DOMN
See Also

TMC_DoMeasur e
TMC_Get Angl e5

Example
RC_TYPE rc;

Angle values okay, but no valid distance.
Perform a distance measurement.

No distance data available but angle data
are valid. The return code is equivalent to
the TMC_NO_FULL_CORRECTI ONand
relates to the angle data.

Perform a distance measurement first
before you call this function.

No distance data available but angle data
are valid. The return code is equivalent to
the TMC_ACCURACY_GUARANTEE and
relates to the angle data.

No measuring, because of missing target
point, angle data are available but
distance data are not available.

Aims target point and try it again.

No distance measurement respectively no
distance data because of wrong EDM
settings. Angle data are available but
distance data are not available.

Set EDM -ppm and -mm to 0.

Problems with angle res. incline sensor. A
valid angle could not be measured.
Distance and angle data are not available.
At repeated occur call service.

TMC resource is locked respectively
TMC task is busy. Distance and angle
data are not available.

Repeat measurement.

Measurement through customer aborted.

System power off through customer.

TMC_HZ_V_ANG Ol yAngl e;

TPS1100 - Version 1.05
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doubl e Sl opeDi st ance;

/] activate di stance neasurenent
rc = TMC_DoMeasur e( TMC_DEF_DI ST, TMC_AUTO_I NO);
if (rc == RC_X)

/1 distance neasurenent successful
rc = TMC_Get Si npl eMea( 3000, Onl yAngl e,
Sl opebi stance, TMC_MEA I NO);

if (rc == RC_X)

/1 use distance and angl e val ues
el se

/'l something with TMC Get Si npl eMea went wrong
}

el se

{
}

/1 sonmething with dist. neasurenment went wong

16.3.3 TMC_GetAnglel - Returns complete angle measurement

C-Declaration

TMC_Get Angl e( TMC_ANGLE &Angl e,

TMC_I NCLI NE_PRG Mbde)

VB-Declaration

VB_TMC Get Angl e1(Angl e As TMC_ANGLE,

ByVal Mbde As Long)

ASCII-Request

%R1Q 2003: Mode[long]
ASCII-Response

9R1P, 0, 0: RC,Hz[double],V[double],AngleAccuracy[double],

AngleTime[long],Crossincline[double],Lengthincline[double],
Accuracylncline[double],InclineTime[long],FaceDef[long]

Remarks

This function carries out an angle measurement and, in dependence of
configuration, inclination measurement and returns the results. As shown
the result is very comprehensive. For simple angle measurements use
TMC_Get Angl e5 or TMC_Get Si npl eMea instead.
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Information about measurement is returned in the return code.
Parameters

Angl e out Result of the angle measurement.
Mode in Inclination sensor measurement mode.
Return Codes
RC_OK Execution successful.

TVC NO EULL CORRECTI ON The results are not correcte(_j by all active

- - - sensors. Angle data are available.
In order to secure witch correction is
missing use the both functions
TMC | f Dat aAzeCorr Error and
TMC_I f Dat al ncCorr Err or
This message is to be considers as
warning.

TMC_ACCURACY_GUARANTEE  Accuracy is not guaranteed, because the
result consisting of measuring data which
accuracy could not be verified by the
system. Angle data are available.

You can a forced incline measurement
perform or switch off the incline.

This message is to be considers as info.

TMC_ANGLE_ERROR Problems with angle res. incline sensor. A
valid angle could not be measured. Angle
data are not available.

At repeated occur call service.

TMC_BUSY TMC resource is locked respectively
TMC task is busy. Angle data are not
available.
Repeat measurement.
RC_ABCORT Measurement through customer aborted.
RC_SHUT_DOWN System power off through customer.
See Also

TMC_DoMeasur e
TMC_Get Angl e5
TMC_Get Si npl eMea
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Example
see TMC _Get Angl e5

16.3.4 TMC_GetAngle5 - Returns simple angle measurement

C-Declaration
TMC_Get Angl e( TMC_HZ_V_ANG &l yAngl e,
TMC_I NCLI NE_PRG Mbde)
VB-Declaration
VB_TMC Get Angl e5( Onl yAngl e As TMC_HZ_V_ANG,
ByVal Mbde As Long)
ASCII-Request
%R1Q 2107: Mode[long]
ASCII-Response
9R1P, 0, 0: RC,Hz[double],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 measurements use or
TMC_Get Si npl eMea instead.

Information about measurement is returned in the return code.
Parameters

Angl e out Result of the angle measurement.

Mode in Inclination sensor measurement mode.
Return Codes

RC_X Execution successful.

TMC_NO_FULL_CORRECT!I ON  The results are not corrected by all active
sensors. Angle data are available.
In order to secure witch correction is
missing use the both functions
TMC | f Dat aAzeCorr Error and
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TMC_ACCURACY_GUARANTEE

TMC_ANGLE_ERROR

TMC_BUSY

RC_ABORT
RC_SHUT_DOMN
See Also

TMC_DoMeasur e
TMC_Get Angl e5
TMC_Cet Si npl eMea

TMC_I f Dat al ncCorr Err or

This message is to be considers as
warning.

Accuracy is not guaranteed, because the
result consisting of measuring data which
accuracy could not be verified by the
system. Angle data are available.

You can a forced incline measurement
perform or switch off the incline.

This message is to be considers as info.

Problems with angle res. incline sensor. A
valid angle could not be measured. Angle
data are not available.

At repeated occur call service.

TMC resource is locked respectively
TMC task is busy. Angle data are not
available.

Repeat measurement.
Measurement through customer aborted.
System power off through customer.

bAzeCorr Error,
bl ncCorrError;

Example
RC_TYPE Resul t;
TMC_ANGLE Angl e;
BOOLE bEXi t,
short nCnt ;
nCnt =0;
do
{
bEXi t =TRUE;

/1l Gets the whole angle data
Resul t =TMC_Get Angl e( Angl e, TMC_AUTO_I NC) ;
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switch(Result)

{

case RC_ XX
/1 Execution successful
br eak;

case TMC_NO_FULL_CORRECTI ON:
TMC_| f Dat aAzeCorr Error (bAzeCorrError);
TMC_I f Dat al ncCorr Error (bl ncCorrError);
i f(bAzeCorrError)

/] coordinates are not corrected with the Aze-
/! deviation correction

}
i f(blncCorrError)

/1l coordinates are not corrected with the
/'l incline correction
}
br eak;
case TMC ACCURACY_ GUARANTEE:
/1 performa forced incline neasurenent,
/1 see exanple TMC_Qui ckDi st
br eak;

case TMC_BUSY:
/'l repeat measuremnent
bExi t =FALSE;

case RC_ABORT:

case RC _SHUT DOWN:

defaul t:
br eak;

Y/l end switch

nCnt ++;
}whil e(!bExit && nCnt <3);

16.3.5 TMC_QuickDist - Returns slope-distance and hz-,v-angle

C-Declaration
TMC_QuickDist( TMC_HZ V_ANG &0Onl yAngl e,
doubl e &dSl opeDi st ance)
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VB-Declaration
VB_TMC_Qui ckDi st ( Onl yAngl e As
TMC _HZ_V_ANG,
dSl opeDi stance As Doubl e)
ASCII- Request
UR1LQ 2117:
ASCII-Response

%R1P, 0, 0: RC,dHz[double],dV[double],dSlopeDistance[double]
Remarks

The function waits until a new distance is measured and then it returns the angle
and the slope-distance, but no co-ordinates. Is no distance available, then it returns
the angle values (hz, v) and the corresponding return-code.

At the call of this function, a distance measurement will be started with the rapid-
tracking measuring program. If the EDM is already active with the standard
tracking measuring program, the measuring program will not changed to rapid
tracking. Generally if the EDM is not active, then the rapid tracking measuring
program will be started, otherwise the used measuring program will not be
changed.

In order to abort the current measuring program use the function
TMC_DoMeasur e.

This function is very good suitable for target tracking, where high data transfers
are required.

Note: Due to performance reasons the used inclination will be calculated (only if
incline is activated), so the basic data for the incline calculation is exact, at
least two forced incline measurements should be performed in between.
The forced incline measurement is only necessary if the incline of the
instrument because of measuring assembly has been changed.

Use the function TMC_Get Angl e( TMC_MEA | NC, Angl e) for the forced
incline measurement. (For the forced incline measurement, the instrument
must be in stable state for more than 3sec.).

Parameters
Onl yAngl e out measured Hz- and V- angle
dSl opeDi stance out measured slope-distance
Return-Codes

RC_XK Measurement ok. Angle and distance data are
available.
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TMC_NO_FULL _ The results are not corrected by all active sensors.
CORRECTI ON Angle and distance data are available.

In order to secure witch correction is missing use the
both functions TMC | f Dat aAzeCorr Err or and
TMC_| f Dat al ncCorr Error.

This message is to be considers as warning.

TMC_ACCURACY_  Accuracy is not guaranteed, because the result
GUARANTEE consisting of measuring data which accuracy could
not be verified by the system. Angle and distance
data are available.

You can perform a forced incline measurement or
switch off the incline.

This message is to be considers as info.

TMC_ANGLE_K Angle measuring data are valid, but no distance data
are available.
(Possible reasons are:
-time out period to short
-target out of view)

This message is to be considers as warning.

TMC_ANGLE_NO_  Angle measuring data are valid, but not corrected by

FULL_ all active sensors. The distance data are not
CORRECTI ON available.

(Possible reasons are:
-see return code TMC_ANGLE_OK)

This message is to be considers as warning.

TMC_ANGLE_ Angle measuring data are valid, but the accuracy is
ACCURACY_ not guarantee, because the result (angle) consisting
GUARANTEE

of measuring data, which accuracy could not be

verified by the system. The distance data are not

available.

(Possible reasons are:

-see return code TMC_ANGLE_(K)

This message is to be considers as info.

TMC_DI ST_ERROR  Because of missing target point no distance data are
available, but the angle data are valid respectively
available.

Aim target point and try it again.
TMC_DI ST_PPM No distance measurement respectively no distance
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data because of wrong EDM settings. The angle data
are valid.
Set EDM -ppm and -mm to 0.
TMC_ANGLE_ERRCR  Problems with angle res. incline sensors.
At repeated occur call service.

TMC_BUSY TMC resource is locked respectively TMC task is
busy.
Repeat measurement.
RC_ABORT Measurement through customer aborted.
RC_SHUT_DOM System power off through customer.
See Also
TMC_Get Angl e

TMC_DoMeasur e
TMC_I| f Dat aAzeCorr Error
TMC_I f Dat al ncCorr Error

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
RC_TYPE Resul t;
TMC_ANG SW TCH SwCorr;
TMC_HZ_V_ANG Hz VAng;

TMC_ANGLE Angl eDumy;

BOOLE bEXi t;

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) ;

SwCor r . el ncl i neCorr =0ON; /!l measure rate will be
SwCor r . eSt andAxi sCorr=0N;, // reduced if angle and
SwCorr.eCol limati onCorr=0N;// incline correction are
SwCorr. eTi |l t Axi sCorr =0ON; // activated

TMC_DoMeasure(TMC_CLEAR); // clear distance first
TMC_Set AngSwi t ch(SwCorr); // before you can set the
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/1 ANG switches, the
/1 distance nust be
/1 cleared

CSV_Cet Dat eTi me(Dati ne) ;
dstart _tine=Datine. Ti nre. M nut e*60+
Dati me. Ti ne. Second;

/1 starts the rapid tracking dist. measurenment program
TMC_Qui ckDi st (HzVAng, dSl opeDist);

bExi t =FALSE;
nNoMeasur enent s=0;
do
{
dLast HzAng=HzVAng. dHz;
Resul t =TMC_Qui ckDi st (HzVAng, dSl| opebDi st);
switch(Resul t)
{
/1 distance- and angl es- data avail abl e
case 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)
{// instrument is in static period
CSV_Get Dat eTi ne(Dati ne) ;
dact _tinme=Datine. Ti ne. M nut e*60+
Dat i ne. Ti ne. Second;

i f(dact _tine-dstart_tinme > STATI C_TI ME)
{// static node exceeding 3-4 sec
TMC_Get Angl e( TMC_MEA | NC,

Angl eDumy) ;
TMC_Get Angl e( TMC_MEA | NC,
Angl eDumy) ;
}
}
el se

{// instrument is not in static period
CSV_Get Dat eTi ne(Dati ne) ;
dstart _tinme=Datinme. Ti me. M nut e*60+
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Dat i me. Ti ne. Second;
}

case RC_ XX
case TMC_NO_FULL_CORRECTI ON:
br eak;

/1 no distance data avail able
case TMC_ANGLE _K:
case TMC_ANGLE _NO_FULL_CORRECTI ON:
case TMC_ANGLE_ACCURACY_GUARANTEE:
case TMC_DI ST_ERROR:
case TMC_DI ST_PPM

br eak;

/'l neither angle- nor distance- data avail able
case TMC_ANGLE_ERROR:

case RC_BUSY:

case RC_ABORT:

case RC_SHUT_DOMN:

defaul t:
bExi t =TRUE;
br eak;

}

}
whil e(!bExit && nNoMeasur ement s<MAX) ;

TMC_DoMeasur e( TMC_STOP) ; // stop measur eprogram

164 MEASUREMENT CONTROL FUNCTIONS

16.4.1 TMC_DoMeasure - Carries out a distance measurement

C-Declaration

TMC_DoMeasur e( TMC_MEASURE_PRG Command,
TMC_| NCLI NE_PRG Mbde)

VB-Declaration

VB_TMC DoMeasur e(ByVal Command As Long,
ByVal Mbde As Long)

ASCII-Request
%R1Q 2008: Command[long],Mode[long]
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ASCII-Response
YRLP, 0, 0: RC
Remarks

This function carries out a distance measurement in a variety of TMC
measurement modes like single distance, rapid tracking,... . Please note that
this command does not output any values (distances). In order to get the
values you have to use other measurement functions such as

TMC_Get Coor di nat e, TMC_Get Si npl eMea or TMC_Get Angl e.

The value of the distance measured is kept in the instrument up to the next
TMC_DoMeasur e command where a new distance is requested or the
distance is clear by the measurement program TMC_CLEAR.

Note: If you perform a distance measurement with the measure program
TMC_DEF_DIST, the distance sensor will be work with the set EDM
mode, see TMC_SetEdmMode.

Parameters

Command in TMC measurement mode.

Mode in Inclination sensor measurement mode.
Return-Codes

RC_OK Execution successful.
See Also

TMC_Set Edmivbde
TMC_GCet Coor di nat e
TMC_Get Si npl eMea
TMC_Get Angl el
TMC_Get Angl e5

Example

RC TYPE Resul t;
short nCnt ;

/'l set average node

Resul t =TMC_Set Edmvbde( EDM_CONT_EXACT) ;
/'l performa single distance neasurenent
Resul t =TMC_DoMeasur e( TMC_DEF_DI ST) ;

nCnt =0;
whi | e(nCnt <100)
{/1 wait on the distance data max. 100x100ms
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Resul t =TMC_Get Coor di nat e( 100, Coor di nat e,
TMC_AUTO | NO) ;
nCnt ++;
}

/1l to conplete the nmeasurenent, and clear data
TMC_DoMeasur e( TMC_CLEAR) ;

/'l set standard node

TMC_Set Edmivbde( EMD_SI NGLE_STANDARD) ;

16.4.2 TMC_SetHandDist - Input slope distance and height offset

C-Declaration

TMC_Set HandDi st (doubl e Sl opeDi st ance,
doubl e Hgt O f set,
TMC_I NCLI NE_PRG Mbde)

VB-Declaration

VB_TMC_Set HandDi st (ByVal Sl opeDi stance As Doubl e,
ByVal Hgt Of f set As Doubl e,
ByVal Mbde As Long)

ASCII-Request

9R1Q 2019: SlopeDistance[double],HgtOffset[double],Mode[long]
ASCII-Response

9R1P, 0, 0: RC
Remarks

This function is used to input manually measured slope distance and height

offset for a following measurement. Additionally an inclination

measurement and an angle measurement are carried out to determine the

co-ordinates of target. The V-angle is corrected to 792 or 3[@2 in
dependence of the instrument’s face because of the manual input.

After the function call the previous measured distance is cleared.
Parameters

Sl opeDi st ance in Slope distance
Hgt Of f set in Height offset
Mbde in Inclination sensor measurement mode.

Return Codes
RC_K Execution successful.
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TMC_NO_FULL_CORRECTI ON  The results are not corrected by all active
Sensors.
In order to secure witch correction is
missing use the both functions
TMC | f Dat aAzeCorr Error and
TMC_I f Dat al ncCorr Err or
This message is to be considers as
warning.

TMC_ACCURACY_GUARANTEE Accuracy is not guaranteed, because the

result consisting of measuring data which
accuracy could not be verified by the
system.

You can a forced incline measurement
perform or switch off the incline.

This message is to be considers as info.

TMC_ANGLE_ERROR Problems with angle res. incline sensor. A
valid angle could not be measured.

At repeated occur call service.

TMC_BUSY TMC resource is locked respectively
TMC task is busy.

Repeat measurement.

RC_ABORT Measurement through customer aborted.
RC_SHUT_DOMN System power off through customer.
RC_I VPARAM Invalid parameter

See Also

TMC_| f Dat aAzeCorr Error
TMC_I| f Dat al ncCorr Error

Example
RC_TYPE rc;
TMC_COORDI NATE Coor di nat e

rc = VB_TMC Set HandDi st (10, 1, TMC_AUTO_I NC)
if (rc == RC_X)

/1l cal cul ate coordi nates
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r c=TMC_Get Coor di nat e( 1000, Coor di nat e, TMC_AUTO_|I NC)
if (rc == RC_X)

/'l use coordi nates
el se

{

/1 sonet hing went w ong

}
}

16.5 DATA SETUP FUNCTIONS

16.5.1 TMC_GetHeight - Returns 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:
ASCII1-Response

%R1P, 0, 0: RC,Height[double]
Remarks

This function returns the current reflector height.

Parameters
Hei ght out current reflector height

Return Codes
RC_X Execution always successful.

See Also
TMC_Set Hei ght
Example

RC_TYPE rc;
TMC_HEI GHT Hei ght, NewHei ght;

/Il reset reflector height to 0
[/ if it is not already
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rc = TMC_Get Hei ght (Hei ght) ;
if (Height.dH != 0)

NewHei ght. dHr = O;

rc = TMC_Set Hei ght ( NewHei ght) ;
if (rc == RC_OX)

{

/'l set of height successful

}

el se

/1 TMC is busy, no set possible

}
}

16.5.2 TMC_SetHeight - Sets new reflector height

C-Declaration

TMC_Set Hei ght ( TMC_HEI GHT Hei ght)
VB-Declaration

VB_TMC_Set Hei ght (ByVal Hei ght As TMC_HEI GHT)
ASCII-Request

9%R1Q 2012: Height[double]
ASCII1-Response

9YR1P, 0, 0: RC
Remarks
This function sets a new reflector height.
Parameters
Hei ght in new reflector height
Return Codes
RC_XX Execution successful (new height is set).
TMC_BUSY TMC resource is locked respectively TMC task is

busy. The reflector height is not set.
Repeat measurement.

See Also
TMC_Get Hei ght
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Example
see TMC_Get Hei ght

16.5.3 TMC_GetAtmCorr - Get atmospheric correction parameters

C-Declaration

TMC_Get At mCor r
(TMC_ATMOS_TEMPERATURE &At niTenper at ur e)

VB-Declaration

VB_TMC_Get At nCor r
(At niTenperature As TMC_ATMOS_TEMPERATURE)

ASCII-Request
YR1Q 2029:
ASCII-Response

9R1P, 0, 0: RC,Lambda[double],Pressure[double],
DryTemperature[double],WetTemperature[double]
Remarks

This function is used to get the parameters for the atmospheric correction.
Parameters
AtniTenperature  out Atmospheric Correction Data
Return Codes
RC_XK Execution always successful.
See Also
TMC_Set At nCor r

Example
see TMC_Set At nCorr

16.5.4 TMC_SetAtmCorr - Set atmospheric correction parameters

C-Declaration

TMC_Set At mCor r
(TMC_ATMOS_TEMPERATURE At miTenper at ur e)

VB-Declaration
VB_TMC_Set At nCor r
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(ByVal AtnTenperature As TMC _ATMOS TEMPERATURE)
ASCII-Request

%R1Q 2028: Lambda[double],Pressure[double],
DryTemperature[double],WetTemperature[double]

ASCII-Response
9R1P, 0, 0: RC,
Remarks
This function is used to set the parameters for the atmospheric correction.

Parameters

AtnTenperature in Atmospheric Correction Data
Return Codes
RC_XK Execution successful (new atmospheric correction
data are set).
See Also
TMC_Get At nCor r
Example

TMC_ATMOS_TEMPERATURE At nCor r
TMC_Get At nCor r (At nCorr) ;

/1l set new wet and dry tenperature
At mCor r . dDr yTenper at ur e=60;
At nCor r . dWet Tenper at ur e=80;

TMC_Set At nCor r ( At nCorr) ;

16.5.5 TMC_SetOrientation - Orients the theodolite in Hz direction

C-Declaration

TMC_Set Ori entati on(doubl e HzOri entati on)
VB-Declaration

VB_TMC SetOrientation(ByVal HzOrientati on As Doubl e)
ASCII-Request

9R1Q 2113: HzOrientation[double]
ASCII1-Response

9R1P, 0, 0: RC
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Remarks

This function is used to orientates the instrument in Hz direction. It is a
combination of an angle measurement to get the Hz offset and afterwards
setting the angle Hz offset in order to orientates onto a target. Before the
new orientation can be set an existing distance must be cleared (use
TMC_DoMeasur e with the cormand = TMC_CLEAR).

Parameters
HzOri entati on in

Return Codes
RC_OK

TMC_NO_FULL_CORRECTI ON

TMC_ACCURACY GUARANTEE

TMC_ANGLE_ERROR

TMC_BUSY

Hz Orientation [rad]

Execution successful.

The orientation is set but not corrected by
all active sensors.

In order to secure witch correction is
missing use the both functions

TMC | f Dat aAzeCorr Error and
TMC_I f Dat al ncCorr Err or

This message is to be considers as
warning.

The orientation is set but the accuracy is
not guarantee, because the result
consisting of measuring data which
accuracy could not be verified by the
system

You can a forced incline measurement
perform or switch off the incline.

This message is to be considers as info.

Problems with angle res. incline sensor. A
valid angle could not be measured. The
orientation is not set.

At repeated occur call service.

TMC resource is locked respectively
TMC task is busy or a distance is existing.
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The orientation is not set.
Clear distance and repeat measurement.

RC_ABORT Measurement through customer aborted.
RC_SHUT_DOMWN System power off through customer.
See Also

TMC_| f Dat aAzeCorr Error
TMC_I f Dat al ncCorr Error
TMC_DoMeasur e

Example
RC _TYPE Resul t;

/1 clear existing distance first
TMC_DoMeasur e( TMC_CLEAR) ;

/] set orientation to O

Resul t =TMC_Set Ori ent ati on( 0. 0);

i f(Result!=RC_OK)

{

/1 error or warning handling

}

16.5.6 TMC_GetPrismCorr - Get the prism constant

C-Declaration

TMC_Get Pri snCorr (doubl e &PrisntCorr)
VB-Declaration

VB_TMC Get PrismCorr (PrismCorr As Doubl e)
ASCII-Request

9R1Q 2023:
ASCII1-Response

9R1P, 0, 0: RC,PrismCorr[double]

Remarks
This function is used to get the prism constant.
Parameters
Pri snCorr out Prism constant [mm]
Return Codes
RC_OK Execution always successful.
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See Also
TMC_Set Pri snCorr
Example

const double Corr = 0. 1;
RC_TYPE rc;
doubl e Pri snCorr;

/1 set the prismconstant to
/1 0.1 if not already set

rc = TMC GetPrisnmCorr(PrisnCorr);
if (PrismCorr != Corr)

{
rc = TMC SetPrismCorr(Corr);

if (rc == RC_OX)

/1l set of prisma corr successful

}

el se

/'l Invalid paraneter

}
}

16.5.7 TMC_SetPrismCorr - Set the prism constant

C-Declaration

TMC_Set Pri snCorr (doubl e PrisnCorr)
VB-Declaration

VB_TMC Set Pri smCorr(ByVal PrisnCorr As Doubl e)
ASCII-Request

%R1Q 2024: PrismCorr[double]
ASCII1-Response

9R1P, 0, 0: RC
Remarks

This function is used to set the prism constant.

The high-level function BAP_Set Pr i snmilype overwrites this setting.
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Parameters
Pri snCor r in Prism constant [mm]
Return Codes
RC_OK Execution successful.
TMC_BUSY TMC resource is locked respectively
TMC task is busy. The prism constant is
not set.
Repeat measurement.
See Also
TMC_Get Pri snCorr
Example

see TMC_Get Pri snmCorr

16.5.8 TMC_GetRefractiveCorr - Get the refraction factor

C-Declaration
TMC_Get Refracti veCorr ( TMC_REFRACTI ON &Refracti ve)

VB-Declaration

VB_TMC Get RefractiveCorr
(Refractive As TMC_REFRACTI ON)

ASCII-Request

UR1Q, 2031:
ASCII-Response

9R1P, 0, 0: RC,RefOn[boolean],EarthRadius[double], RefractiveScale[double]
Remarks

This function is used to get the refraction distortion factor for correction of
measured height difference.

Parameters

Refractive out Refraction distortion
Return Codes

RC_X Execution always successful.
See Also

TMC_Set Refracti veCorr
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Example
const doubl e Ear t hRadi us = 6378000;
RC_TYPE rc;

TMC_REFRACTI ON Refracti ve;

/'l check the earth radius setting

/1 and reset if necessary

rc = TMC GetRefractiveCorr(Refractive);

if (Refractive.dEarthRadius != EarthRadi us)

{
Refracti ve. dEart hRadi us = Eart hRadi us;

rc = TMC SetRefractiveCorr(Refractive);
if (rc == RC_X)

/] set of earth radius successful

}

el se

/'l set not successful (subsystem busy)

}
}

16.5.9 TMC_SetRefractiveCorr - Set the refraction factor

C-Declaration
TMC_Set Refracti veCorr ( TMC_REFRACTI ON Refractive)
VB-Declaration

VB_TMC _Set RefractiveCorr
(ByVval Refractive As TMC_REFRACTI ON)

ASCII-Request
9R1Q 2030: RefOn[boolean],EarthRadius[double], RefractiveScale[double]
ASCII-Response
9R1P, 0, 0: RC
Remarks
This function is used to set the refraction distortion factor for correction of
measured height difference.
Parameters
Refractive in Refraction distortion
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Return Codes
RC_K Execution successful.

TMC_BUSY TMC resource is locked respectively
TMC task is busy. The refraction
distortion factor is not set.

Repeat measurement.
See Also
TMC_Get Refracti veCorr
Example
see TMC_CGet Refracti veCorr

16.5.10 TMC_GetRefractiveMethod - Get 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 I nteger)
ASCII-Request

%R1Q, 2091:
ASCII-Response

9R1P, 0, 0: RC,Method[unsigned short]

Remarks
This function is used to get the current refraction model.
Parameters
Met hod out  Refraction data:

Met hod = 1 means method 1 (for Australia)
Met hod = 2 means method 2 (for the rest of

the world)
Return Codes
RC_OK Execution always successful.
See Also
TMC_Set Refracti veMet hod
Example
const unsigned short RefractiveMet hod = 1;
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RC_TYPE rc;
unsi gned short Met hod;

/]l set the refractive nmethode to 1
[/ if it is not already

rc = TMC_Get Refracti veMet hod( Met hod) ;

if (Method != RefractiveMet hod)

{
rc = TMC_Set Refracti veMet hod( Ref racti veMet hod) ;
if (rc == RC_X)

{

/'l set of refractive nethode successf ul
}
el se

/1 set not successful (subsystem busy)
}

}

16.5.11 TMC_SetRefractiveMethod - Set the refraction model

C-Declaration

TMC_Set Refracti veMet hod(unsi gned short Met hod)
VB-Declaration

VB_TMC _Set Refracti veMet hod(ByVval Method As I nteger)
ASCII-Request

9R1Q 2090: Method[unsigned short]
ASCII-Response

OR1P, 0, 0: RC
Remarks
This function is used to set the refraction model.
Parameters
Met hod in Refraction data:
Met hod = 1 means method 1 (for
Australia)
Met hod = 2 means method 2 (for the rest
of the world)
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Return Codes

RC_K Execution successful.
TMC_BUSY TMC resource is locked respectively
TMC task is busy. The refraction model
is not set.
Repeat measurement.
See Also
TMC_Get Refracti veMet hod
Example

see TMC_Cet Refracti veMet hod

16.5.12 TMC_GetStation - Get the coordinates of the instrument station

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

%R1Q, 2009:
ASCII-Response

YR1P, 0, 0: RC,E0[double],NO[double],HO[double],Hi[double]
Remarks

This function is used to get the co-ordinates of the instrument station.

Parameters
Station out Instrument station co-ordinates.

Return Codes
RC_X Execution always successful.

See Also
TMC_Set St ati on
Example

RC_TYPE rc;

TMC_STATION Station, NullStation;
Nul | St ation. dEO = O;

Nul | Stati on. dNO = O;
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Nul | St ati on. dHO
Nul | St ati on. dHi

0;
0;

/]l 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 Station(Null Station);
if (rc == RC_X)

{
/1 reset of station successful
}
el se
{
/1 reset not successful (subsystem busy)
}

}

16.5.13 TMC_SetStation - Set the coordinates of the instrument station

C-Declaration

TMC_Set St ati 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[double],HO[double],Hi[double]
ASCII-Response

9R1P, 0, 0: RC
Remarks
This function is used to set the co-ordinates of the instrument station.
Parameters
Station in Instrument station co-ordinates.
Return Codes
RC_X Execution successful.
TMC_BUSY TMC resource is locked respectively
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TMC task is busy or a distance is existing.
The instrument co-ordinates are not set.

Clear distance and repeat measurement.

See Also

TMC _Get Station
TMC_DoMeasur e

Example
see TMC _CGet Station

16.6 INFORMATION FUNCTIONS

16.6.1 TMC_GetFace - Get face information of current telescope position

C-Declaration
TMC_Get Face( TMC_FACE &Face)

VB-Declaration
VB_TMC _Cet Face(Face As Long)

ASCII-Request
UR1Q, 2026:

ASCII-Response
9R1P, 0, 0: RC,Face[long]

Remarks
This function returns the face information of the current telescope position.
The face information is only valid, if the instrument is in an active
measurement state (that means a measurement function was called before
the TMC_Get Face call, see example). Note that the instrument
automatically turns into an inactive measurement state after a predefined
timeout.

Parameters

Face out Face position.
Return Codes
RC_X Execution always successful.

See Also
AUT_ChangeFace
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Example

RC_TYPE rc;
TMC_FACE Face;

/1 turn the face if not in normal position

/'l set active neasurenent state
rc = TMC_DoMeasur e( TMC_DEF_DI ST, TMC_AUTO_I NO);
rc = TMC_Cet Face( Face);
if (Face == TMC_FACE_TURN)
{
rc = AUT_ChangeFace( AUT_NORNAL,
AUT_PGCsI TI ON,
FALSE) ;
if (rc == RC_OX)

/'l face successfuly turned

}

el se

/'l change face problem see AUT_ChangeFace
}
}
/1 clear distance
rc = TMC_DoMeasur e( TMC_CLEAR, TMC_AUTO I NO);

16.6.2 TMC_GetSignal - Get information about EDM’s signal amplitude

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,Signallntensity[double], Time[long]
Remarks
This function returns information about the amplitude of the EDM signal.

The function only can perform measuring if the signal measurement
program is activated. Start the signal measurement program with
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TMC_DoMeasur e where Conmand = TMC_SI GNAL. After the
measurement the EDM must be switch off (use TMC_DoMeasur e where
Command = TMC_CLEAR).

Parameters

Face out Face position.
Return Codes

RC_OK Execution successful.

TMC_SI GNAL_ERROR Error within signal measurement.
At repeated occur call service.

RC_I VPARAM The signal measurement program is not
activated. No signal measurement possible.

Activate signal measurement.

RC_ABORT Measurement through customer aborted.
RC_SHUT_DOMN System power off through customer.
See Also
TMC_DoMeasur e
Example

RC _TYPE Resul t;
TMC_SI GNAL Si gnal ;

TMC_DoMeasur e( TMC_SI GNAL) ;
do

Resul t =TMC_Get Si gnal ( Si gnal ) ;

i f(Resul t==RC_OK)
{

}
}whi | e(Resul t ==RC_CXK) ;
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16.7 CONFIGURATION FUNCTIONS

16.7.1 TMC_GetAngSwitch - Get angular correction's states

C-Declaration

TMC_Get AngSwi t ch( TMC_ANG_SW TCH &SwCor r)
VB-Declaration

VB_TMC_Get AngSwi t ch(SwCorr As TMC_ANG_SW TCH)
ASCII-Request

YR1Q, 2014:
ASCII-Response

%R1P, 0, 0: RC,InclineCorr[long],StandAxisCorr[long],
CollimationCorr[long], TiltAxisCorr[long]
Remarks

This function returns the angular correction's state.
Parameters
SwCor r out Angular correction's state.
Return Codes
RC_OK Execution always successful.
See Also
TMC_Set AngSwi t ch

Example

RC_TYPE rc;
TMC_ANG SWTCH SwCorr ;

/1l get the switch state for the angul ar
/] correction

rc = TMC_Get AngSwi t ch( SwCorr) ;

if (SwCorr.eTiltAxisCorr == QN)

/1l Tilting axis correction turned On
}
el se

/1 Tilting axis correction turned Of

}
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16.7.2 TMC_GetlnclineSwitch - Get the dual axis compensator's state

C-Declaration

TMC_Get I nclineSwitch(ON_OFF_TYPE &SwCorr)
VB-Declaration

VB_TMC GetlnclineSwitch(SwCorr As Long)
ASCII-Request

%R1Q, 2007:
ASCII-Response

%R1P, 0, 0: RC,SwCorr[long]
Remarks

This function returns the current dual axis compensator's state.

Parameters
SwCor r out Dual axis compensator's state.

Return Codes
RC_X Execution always successful.

See Also
TMC_Set I nclineSwitch
Example

RC_TYPE rc;
ON_OFF_TYPE SwCor r

/'l clear distance first before you change the state
TMC_DoMeasur e( TMC_CLEAR, TMC_AUTO, | NC) ;

/1 deactivate the conpensator
[/ if it is not already

rc = TMC GetlnclineSw tch(SwCorr);
if (SwWCorr == QON)
{
rc = TMC SetlnclineSw tch(OFF);
if (rc == RC_X)
{

/'l successfully deactvated

}

el se

/1 set not successful (subsystem busy)
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}
}

16.7.3 TMC_SetinclineSwitch - Switch dual axis compensator on or off

C-Declaration

TMC_Set I nclineSwi tch(ON_OFF_TYPE SwCorr)
VB-Declaration

VB_TMC Setl nclineSwi tch(ByVal SwCorr As Long)
ASCII-Request

%R1Q 2006: SwCorr[long]
ASCII-Response

9YR1P, 0, 0: RC
Remarks

This function switches the dual axis compensator on or off.

Parameters

SwCor r in Dual axis compensator's state.
Return Codes
RC_X Execution successful.
TMC_BUSY TMC resource is locked respectively TMC task is

busy or a distance is existing. The incline state is
not changed.

Clear distance and repeat measurement.
See Also
TMC _GetlnclineSwitch
Example
see TMC GetlnclineSwitch

16.7.4 TMC_GetEdmMode - Get the EDM measurement mode

C-Declaration
TMC_Get Edmivbde( EDM_MODE &\bde)
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VB-Declaration
VB_TMC_GCet EdniVbde( Mbde As Long)
ASCII-Request
UR1Q 2021:
ASCII-Response
%R1P, 0, 0: RC,Mode[long]
Remarks
This function returns the EDM measurement mode.

Parameters

Mbde out EDM measurement mode.

Return Codes
RC_X Execution always successful.

See Also
TMC_Set Edrivbde
Example

RC_TYPE rc;
EDM MODE  Mode;

/1l set EDM nbde to single standard
[/ if it is in any repeated node

rc = TMC_Get EdniVbde( Mode) ;

switch (Mbde)

{
case ( EDM _CONT_STANDARD) :
case (EDM _CONT_DYNAM C):
case (EDM CONT_FAST):

rc = TMC_Set Edmvbde( EDM S| NGLE_STANDARD) ;

if (rc == RC_)

/1 set to single node successful

}

el se

{

/1 set not successful (subsystem busy)

}
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16.7.5 TMC_SetEdmMode - Set EDM measurement modes

C-Declaration
TMC_Set Edmivbde( EDM_MODE Mbde)
VB-Declaration
VB_TMC_Set EdniVbde(ByVal Mde As Long)
ASCII-Request
%R1Q 2020: Mode[long]
ASCII-Response
%R1P, 0, 0: RC
Remarks
This function set the current measurement modes new. The measure

function TMC_DoMeasur e( TMC_DEF_DI ST) will work with this
configuration.

Parameters
Mode in EDM measurement mode.
Return Codes
RC_OK Execution successful.
TMC_BUSY TMC resource is locked respectively TMC task is
busy. The EDM mode is not set.
Repeat measurement.
See Also

TMC_Get Ednmivbde
TMC_DoMeasur e

Example
see TMC_Get Ednmivbde

16.7.6  TMC_GetSimpleCoord - Get cartesian coordinates

C-Declaration

TMC_Get Si npl eCoord( SYSTI ME Wi t Ti ne,
doubl e &dCoor dE,
doubl e& dCoor dN,
doubl e& dCoor dH,
TMC_I NCLI NE_PRG ePr o0Q)

TPS1100 - Version 1.05

16-46



GeoCOM Reference Manual Theodolite Measurement and Calculation - TMC

VB-Declaration

VB_TMC _Get Si npl eCoord( ByVal WaitTinme As Long,
dCoor dE As Doubl e,
dCoor dN As Doubl e,
dCoor dH As Doubl e,
ByVal eProg As Long)

ASCII-Request

%R1Q 2116: WaitTime[long],eProg[long]
ASCII-Response

9R1P, 0, 0: RC,dCoordE[double], dCoordN[double], dCoordH[double]
Remarks

This function get the cartesian co-ordinates if a valid distance existing. The
parameter Wai t Ti me defined the max wait time in order to get a valid
distance. If after the wait time not a valid distance existing, the function
initialise the parameter for the co-ordinates (E, N, H) with 0 and returns a
error. For the co-ordinate calculate will require incline results. With the
parameter ePr og you have the possibility the incline results either to
calculate or to measure it anew explicitly. We recommend to use the third
variant, let the system determined (see parameters).

Parameters
WaitTinme in Max. wait time to get a valid distance [ms]
eProg in Incline measuring program

TMC_MEA | NC:
Incline will explicit measured, the execution time
for the function will so drastic increased
respectively the measure rate will be slow down.
Note: If you need a high accuracy then use this
program:;

TMC_PLANE_| NC:
incline will be calculated, this variant is the fastest
way to get the co-ordinates.
Note: If you need a high measure rate and the
station got a high stability on tilting use this
program.

TMC_AUTO | NC:

the system decides whether the incline must be
calculated or measured.
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Note: The best performance regarding measure
rate and accuracy you get with the automatically
program, the instrument checks the conditions
around the station. We recommend to take this
mode any time.

dCoordE  out eastern co-ordinate

dcoor dN out  northern co-ordinate

dcoordH  out high co-ordinate

Return-Codes
RC_OK
TMC_NO_FULL_CORRECTI ON

TMC_ACCURACY_GUARANTEE

TMC_DI ST_PPM

TMC_DI ST_ERROR

TMC_BUSY

TMC_ANGLE_ERROR

RC_ABORT

Measurement ok

The results are not corrected by all active
sensors. Co-ordinates are available.

In order to secure witch correction is
missing use the both functions

TMC | f Dat aAzeCor r Error and
TMC_| f Dat al ncCorr Error

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.

Wrong EDM settings, co-ordinates are not
valid and set to 0.

Set EDM ppm value to 0.

No measuring, because of missing target
point, co-ordinates are not valid and set to
0

Aim target point and try it again
TMC resource is locked respectively

TMC task is busy, co-ordinates are not
valid and set to O.

Repeat measurement.

Problems with angle res. incline sensor.
At repeated occur call service.
Measurement through customer aborted.
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RC_SHUT_DOMWN System power off through customer

RC_I VRESULT No distance existing, co-ordinates are not
valid and set to 0.
Execute a distance measurement first.

See Also

TMC_Get Coor di nat e
TMC_| f Dat aAzeCorr Error
TMC_I| f Dat al ncCorr Error

Example
RC_TYPE Resul t;
TMC_ANG SW TCH 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 measure rate wll
SwCor r . el ncl i neCorr =0ON; /]l be reduced with
SwCor r . eSt andAxi sCor r =ON; /1 angle and incline
SwCorr.eCol li mati onCorr=0N; // corrections.
SwCorr . eTi |l t Axi sCorr =0ON;
TMC_DoMeasure(TMC_CLEAR); // clear distance first
TMC_Set AngSwi t ch(SwCorr); // before you can set the
/1l ANG switches, the
/1 distance nust be
/] cleared

TMC_DoMeasure( TMC_RTRK DI ST);// execute rapid
/1 tracking
/1 measur enent

WAi t Ti ne=500;// set max. wait tine 500 [ ns]
eProg=TMC_AUTO INC;// set automatically incline prgm
bEXi t =FALSE;

do

{
Resul t =TMC_Get Si npl eCoor d(Wai t Ti ne, dCoor dE,

dCoor dN, dCoordH, eProg);
switch(Resul t)

{

case RC_ &K

case TMC_NO FULL_CORRECTI ON:
case TMC_ACCURACY_GUARANTEE:
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/!l in this cases are the coordinates
/1 avail abl e

Br eak;

Def aul t:
bEXi t =TRUE;
// in all other cases are the coordinates not
/!l valid and set to O
/'l further errorhandling

Br eak;

Y/l end switch

}// end do while

whil e(!bEXit);

TMC_DoMeasure( TMC_CLEAR); // conpl ete nmeasurenent
/1 and cl ear data

16.7.7 TMC_IfDataAzeCorrError - If ATR error occur

C-Declaration
TMC_I f Dat aAzeCorr Error (BOOLE& bAtr Correcti onError)
VB-Declaration

VB_TMC | f Dat aAzeCorr Err or
(bAtrCorrectionError As Long)

ASCII-Request
UR1Q, 2114:

ASCII-Response
9R1P, 0, 0: RC,bAtrCorrectionError[long]

Remarks
If you get back the return code
TMC_ANGLE_NO_FULL_CORRECTION or TMC_
NO_FULL_CORRECTION from a measurement function, so you can find
out with this function, whether the returned data record from the
measurement function a missing deviation correction of the ATR included
or not.

Parameters

bAtrCorrectionError  Qut Flag, if ATR correction error
occurred or not
FALSE: no error occurred

TRUE: last data record not
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corrected with the ATR-
deviation
Return-Codes
RC_K Always
See Also
TMC_I f Dat al ncCorr Error
Example
RC_TYPE Resul t;
SYSTI ME Wai t Ti me;
TMC_| NCLI NE_PRG ePr gm
doubl e dCoor dE, dCoor dN, dCoor dH;

TMC_DoMeasur e( TMC_DEF_DI ST);// execute single
/] dist measurenent

WAi t Ti me=500;// set max. wait tinme 500 [ ns]
eProg=TMC_AUTO INC;// set autonmtically incline prgm

Resul t =TMC_Get Si npl eCoor d(Wai t Ti ne, dCoor dE,
dCoor dN, dCoordH, eProg);
switch(Resul t)

{

case TMC_NO_FULL_CORRECTI ON:
TMC_I| f Dat aAzeCorr Error (bAzeCorrError);
TMC_I f Dat al ncCorrError (bl ncCorrError);
i f(bAzeCorrError)

/] coordinates are not corrected with the Aze-
/1 deviation correction

}
i f(blncCorrError)

/1l coordinates are not corrected with the
/'l incline correction
}
case RC_ &K
case TMC ACCURACY_GUARANTEE:
// in this cases are the coordinates
/1l avail abl e
br eak;
defaul t:
// in all other cases are the coordinates not
/!l valid and set to O
/1 further errorhandling
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br eak;
}// end switch

TMC_DoMeasure( TMC_CLEAR); // conpl ete nmeasurenent
/1 and clear data

16.7.8 TMC_IfDatalncCorrError - If incline error occur

C-Declaration
TMC_I f Dat al ncCorr Error (BOOLE& bl ncCorrecti onError)
VB-Declaration

VB_TMC | f Dat al ncCorr Err or
(bl ncCorrectionError As Long)

ASCII-Request
UR1Q, 2115:

ASCII-Response
%R1P, 0, 0: RC,bIncCorrectionError[long]

Remarks
If you get back the return code
TMC_ANGLE_NO_FULL_CORRECTION or TMC_
NO_FULL_CORRECTION from a measurement function, so you can find
out with this function, whether the returned data record from the
measurement function a missing inclination correction of the incline sensor
included or not. A error information can only occur if the incline sensor is
active.

Parameters

bincCorrectionError  out Flag, if incline correction error
occurred or not
FALSE: no error occurred

TRUE: last data record not
corrected with the
incline-correction

Return-Codes

RC_OK always
See Also

TMC_| f Dat aAzeCorr Error
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Example

see exanple TMC | f Dat aAzeCorr Error

16.7.9 TMC_SetAngSwitch - Enable/disable 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
YR1Q 2016:
ASCII-Response
YRLP, 0, 0: RC
Remarks

With this function you can enable/disable follow angle measurement correction.

i ncline:

stand axi s:

collimtion:

tilt axis:

The incline will be considered in the angle
measurement if enabled.

The stand axis will be considered in the angle
measurement if enabled.

The collimation will be considered in the angle
measurement if enabled

The tilt axis will be considered in the angle
measurement if enabled.

Note: You can set the various corrections only, if no distance is existing! (Use the
function TMC_DoMeasur e( TMC_CLEAR, . . ) in order to clear the distance)

Parameters
Swi t ch

Return-Code
RC_OK
TMC_BUSY

Angle measurement corrections

Corrections are set

TMC resource is locked respectively TMC task is
busy or a distance is existing.

Clear distance and try it again.
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See-Also

TMC_DoMeasur e
TMC_Get AngSwi t ch
Example
See exanple TMC_Qui ckDi st

16.7.10 TMC_GetSlopeDistCorr - Get slope distance correction factors

C-Declaration

TMC_Get Sl opeDi st Corr (doubl e dPpnCorr,
doubl e dPrisntCorr)

VB-Declaration

VB_TMC_Cet Sl opeDi st Corr (dPpnCor r As Doubl e,
dPrisnCorr As Doubl e)

ASCII-Request

UR1Q, 2126:
ASCII-Response

9%R1P, 0, 0: RC,dPpmCorr[double], dPrismCorr[double]
Remarks

This function retrieves the correction factors that are used for slope
distance measurement corrections.

Parameters
dPpnCor r out General correction factor.
dPrisnCorr out The correction factor of the prism.
Return Codes
RC_X Execution successful.
See Also

TMC_Get Pri snCorr,
TMC_Set Pri snCorr .

Example
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17 WI - REGISTRATION - WIR

This chapter describes in which format measurements should be stored on PC-
Card. We distinguish between the old GSI - 8 format and the newly established
GSI - 16 format. In the former case the data part is 8 bytes and in the latter case 16
bytes.

17.1 CONSTANTS

Record Format Constants

typedef short W R_RECFORVAT;
const WR_RECFORVAT W R_RECFORMAT_GSI = 0;

/1 defines recording format is GSI (standard)
const WR_RECFORVAT W R_RECFORVAT_GSI 16 = 1;

/1 defines recording format is the new GSl-16

17.2 FUNCTIONS

17.2.1 WIR_GetRecFormat - Get Record Format

C-Declaration

W R_Get RecFor mat (W R_RECFORMAT &RecFor mat )
VB-Declaration

VB W R _Get RecFormat ( RecFormat As I nteger )
ASCII-Request

%R1Q, 8011:
ASCII-Response

9R1P, 0, 0: RC, RecFormat[short]

Remarks
This function retrieves which recording format is in use.
Parameters
RecFor mat out W R_RECFORMAT_GSI or

W R_RECFORVMAT_GSI 16
Return Codes
RC_ X On successful termination.
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See Also

W R_Set RecFor mat
Example

see WR_Set RecFor mat

17.2.2 WIR_SetRecFormat - Set Record Format

C-Declaration

W R_Set RecFor mat ( W R_RECFORVAT RecFor mat )
VB-Declaration

VB_W R _Set RecFormat ( RecFormat As | nteger)
ASCII-Request

9R1Q 8012: RecFormat [ short]
ASCII1-Response

9R1P, 0, 0: RC
Remarks

This function sets which recording format should be used.
Parameters

RecFor mat in W R_RECFORMAT_GSI or
W R_RECFORMAT_GSI 16

Return Codes
RC_ X On successful termination.

See Also
W R_Cet RecFor mat
Example
/1 if inold GSI format then switch to new format
Ret Code = W R_Get RecFor mat ( For mat) ;
if (Format == W R_RECFORMAT_GSI)
{
/1 switch to GSI 16 format
Ret Code = W R_Set RecFor mat (W R_RECFORVAT_GSlI 16) ;
}
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18 PORTING A TPS1000 APPLICATION

The implementation of the TPS1100 theodolite series includes several new
concepts compared to the firmware of TPS1000 theodolites. To take care of the
new functionality, which has been changed or removed in the implementation of
TPS1100 firmware, a few changes in GeoCOM for TPS1100 theodolites were
necessary.

This chapter contains all RPCs and data types, which has changed in GeoCOM. It
should help the developer to port a GeoCOM client application for TPS1000
theodolite series onto the new platform.

18.1 RPC CHANGES

The following section contains a list of all replaced, deleted and new RPCs. Refer
to the RPC description in the corresponding subsystem to get further information
on how to use the new RPCs.

18.1.1 Beep On/Off

TPS1000 GeoCOM RPC: Changes in TPS1100 GeoCOM:
BWM Beep(f f Replaced by: | OS_BeepCf f
BMM_BeepOn Replaced by: | 0S_Beepn

18.1.2 Central Services - CSV

TPS1000 GeoCOM RPC: Changes in TPS1100 GeoCOM:
CSV_Cet User | nst r ument Nane Deleted
CSV_Set User | nst r ument Nane Deleted

18.1.3 Electronic Distance Measurement - EDM

TPS1000 GeoCOM RPC: Changes in TPS1100 GeoCOM:

EDM Get Bumrer ang Deleted

TPS1100 - Version 1.05 18-1



GeoCOM Reference Manual

Porting a TPS1000 Application

TPS1000 GeoCOM RPC:

Changes in TPS1100 GeoCOM:

EDM Get Tr kLi ght Bri ght ness
EDM Get Tr kLi ght Swi t ch

Replaced by: EDM Get EGLI ntensi ty

EDM On

Deleted

EDM Set Buner ang

Deleted

EDM Set Tr kLi ght Bri ght ness
EDM Set Tr kLi ght Swi t ch

Replaced by: EDM Set EGLI ntensi ty

18.1.4 Theodolite Measurement and Calculation - TMC

TPS1000 GeoCOM RPC:

Changes in TPS1100 GeoCOM:

New: TMC_Get Sl opeDi st Corr

18.2 DATA TYPES AND CONSTANTS CHANGES

The following data types and constants has changed or are new. Refer to the
chapter constants and types in the corresponding subsystem to get the full

description.

TPS1000 GeoCOM type definition:

Changes in TPS1100 GeoCOM:

New: EDM _EGLI NTENSI TY_TYPE

New: | OS_BEEP_STDI NTENS

New: TMC_FACE

New: W R_RECFORVAT

BAP_MEASURE_PRG

Extended: BAP_VEASURE_PRG

EDM_MODE

Changed: EDM_MODE

TMC_MEASURE_PRG

Extended: TMC_MEASURE_PRG

TPS_DEVI CE_CLASS

Extended. TPS_DEVI CE_CLASS

TPS_DEVI CE_TYPE

Extended: TPS_DEVI CE_TYPE
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18.3 NEW RETURNCODES

The definitions of the returncodes have been coupled totally to the definitions of
the TPS1100 firmware. Please refer to Appendix A for a detailed listing.
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19 GEOCOM RELEASES

This chapter shows the changes between the different Releases of GeoCOM

19.1 RELEASE 1.04
This GeoCOM Release 1.04 was introduced with TPS Firmware Release 2.0.

The major change in this Release is the implementation of the binary protocol.
Details see COM_GetBinaryAvailable.

19.1.1 RPC Changes

There are a few RPC’s replaces with newer functions:

Old function New function

AUT_Cet At r St at us AUS_Cet UserAtrState
AUT_Cet At r St at us AUS_Set User Atr State
AUT_Cet LockSt at us AUS_GCet User LockSt at e
AUT_Set LockSt at us AUS_Set User LockSt at e

The older RPC’s are still working, but should not be used for new
implementations.

19.1.2 New Functions

AUT_GCet Sear chAr ea
AUT_CGet User Spi r al
AUT_Set Sear chAr ea
AUT_Set User Spi r al
BAP_Sear chTar get

TPS1100 - Version 1.05 19-4




GeoCOM Reference Manual GeoCOM Releases

19.2 RELEASE 1.05
This GeoCOM Release 1.05 was introduced with TPS Firmware Release 2.10.
There are a few new functions added.

19.2.1 RPC Changes

There are a few RPC’s replaces with newer functions:

Old function New function

CSV_Cet VBat CSV_CheckPower

The older RPC is still working, but should not be used for new implementations.

19.2.2 New Constants

TPS_DEVI CE_RL_EXT

19.2.3 New Functions

AUS Get RcsSearchSwitch, Aus_Swi t chRcsSear ch
BAP_Get Tar get Type, BAP_Set Tar get Type

BAP_Get Pri snifype, BAP_Set Pri snilype

BAP_Get Pri snDef, BAP_Set Pri snmDef
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APPENDIX

A RETURN CODES

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 RC_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 a special context the meaning of a return code
might vary a little bit.

The list described here is organised in subsystem related categories. The
Ret CodeNane describes the constant as it is defined for the TPS1100 series
instruments. Additionally to find an error code by number they are given too.

A-1 GENERAL RETURN CODES

TPS 0 0x0

RetCodeName Value Hex  Description

RC_ XK 0 0x0 Function successfully completed.

RC_UNDEFI NED 1 0x1 Unknown error, result unspecified.

RC_| VPARAM 2 0x2 Invalid parameter detected. Result
unspecified.

RC | VRESULT 3 0x3 Invalid result.

RC_FATAL 4 0x4 Fatal error.

RC_NOT_| MPL 5 0x5 Not implemented yet.

RC_TI ME_OUT 6 0x6 Function execution timed out. Result
unspecified.

RC_SET_ I NCOVPL 7 0x7 Parameter setup for subsystem is
incomplete.

RC_ABORT 8 0x8 Function execution has been
aborted.

RC_NOVEMORY 9 0x9 Fatal error - not enough memory.

RC_NOTINI'T 10 OxA Fatal error - subsystem not
initialized.

RC_SHUT_DOMN 12 0xC Subsystem is down.

RC_SYSBUSY 13 0xD System busy/already in use of

another process. Cannot execute

TPS1100 - Version 1.05 A-1



GeoCOM Reference Manual

Return Codes

RetCodeName

RC_HWFAI LURE
RC_ABORT APPL

RC_LOW POAER

RC_| VWWERSI ON
RC BATT_EMPTY
RC_NO_EVENT
RC_OUT_OF TEMWP

RC_I NSTRUMENT TI LT
RC_COM SETTI NG
RC_NO_ACTI ON
RC_SLEEP_MODE

ANG 256

RetCodeName

ANG_ERRCR

ANG | NCL_ERRCR

ANG BAD ACC

ANG BAD ANGLE ACC
ANG BAD | NCLI N_ACC
ANG WRI TE_PROTECTED
ANG OUT_OF RANGE
ANG | R_OCCURED

ANG _HZ_MOVED

ANG_OS_ERROR

ANG DATA_ERRCR

ANG PEAK_CNT_UFL
ANG Tl ME_OUT
ANG_TOO MANY_EXPCS
ANG Pl X_CTRL_ERR
ANG _MAX_PCS_SKI P
ANG_MAX_NEG _SKI P
ANG EXP LIMT
ANG_UNDER_EXPOSURE
ANG_OVER_EXPOSURE

Value

14
15

16

17
18
20
21
22
23
24
25

Value

257
258
259
260
261
266
267
268
269

270
271
272
273
274
275
276
277
278
279
280

Hex

OxXE
OxF

0x10

Ox11
0x12
Ox14
0x15
0x16
ox17
0x18
0x19

0x100

Hex

0x101
0x102
0x103
0x104
0x105
0x10A
0x10B
0x10C
0x10D

0x10E
Ox10F
0x110
Ox111
0x112
0x113
0x114
0x115
0x116
0x117
0x118

Description

function.

Fatal error - hardware failure.
Execution of application has been
aborted (SHIFT-ESC).
Operation aborted - insufficient
power supply level.

Invalid version of file, ...
Battery empty

no event pending.

out of temperature range
instrument tilting out of range
communication error
RC_TYPE Input 'do no action’
Instr. run into the sleep mode

Description

Angles and Inclinations not valid
inclinations not valid

value accuracy not reached
angle-accuracy not reached
inclination accuracy 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
negative exposure dynamic overflow
exposure time overflow

picture under-exposured

picture over-exposured
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RetCodeName Value Hex  Description
ANG_TMANY_PEAKS 300 0x12C too many peaks detected
ANG_TLESS_PEAKS 301 0x12D too less peaks detected

ANG_PEAK_TOO SLIM 302 0x12E peak too slim
ANG_PEAK_TOO W DE 303 0x12F peak to wide

ANG_BAD_PEAKDI FF 304 0x130 bad peak difference
ANG_UNDER_EXP_PICT 305 0x131 too less peak amplitude
ANG_PEAKS_I NHOMOGEN 306 0x132 in-homogenous peak amplitudes
ANG_NO_DECOD_PGSS 307 0x133 no peak decoding possible
ANG_UNSTABLE_DECOD 308 0x134 peak decoding not stable

ANG _TLESS FPEAKS 309 0x135 too less valid fine-peaks

ATA 512 0x200

RetCodeName Value Hex Description

ATA_RC_NOT_READY 512 0x200 ATR-System is not ready.

ATA_RC_NO _RESULT 513 0x201 Result isn't available yet.

ATA RC_SEVERAL _ 514 0x202 Several Targets detected.
TARGETS

ATA RC _BI G_SPOT 515 0x203 Spot is too big for analyze.

ATA_RC_BACKGROUND 516 0x204 Background is too bright.

ATA_RC_NO_TARCETS 517 0x205 No targets detected.

ATA RC_NOT_ACCURAT 518 0x206 Accuracy worse than asked for.

ATA _RC_SPOT_ON_EDGE 519 0x207 Spot is on the edge of the sensing
area.

ATA_RC_BLOOM NG 522 0x20A Blooming or spot on edge detected.
ATA _RC_NOT_BUSY 523 0x20B ATR isn't in a continuous mode.
ATA_RC_STRANGE_ 524 0x20C Not the spot of the own target

LI GHT illuminator.
ATA RC V24 _FAI L 525 0x20D Communication error to sensor

(ATR).

ATA RC HZ FAI L 527 0x20F No Spot detected in Hz-direction.
ATA _RC V_FAI L 528 0x210 No Spot detected in V-direction.

ATA RC HZ_STRANGE L 529 0x211 Strange light in Hz-direction.
ATA RC V_STRANGE L 530 0x212 Strange light in V-direction.
ATA SLDR TRANSFER_ 531 0x213 On multiple

PENDI NG ATA SLDR _OpenTr ansfer.
ATA_SLDR_TRANSFER _ 532 0x214 No ATA_SLDR OpenTr ansfer
| LLEGAL happened.
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RetCodeName

ATA_SLDR DATA ERRCR 533

ATA_SLDR CHK_SUM_
ERROR

ATA_SLDR_ADDRESS
ERROR

ATA _SLDR | NV_
LOADFI LE

ATA SLDR_
UNSUPPORTED

=B\ 768

RetCodeName
EDM SYSTEM ERR

EDM_| NVALI D_COVMAND
EDM _BOOM ERR
EDM S| GN_LOW ERR
EDM DI L_ERR
EDM S| GN_HI GH_ERR
EDM DEV_NOT _

| NSTALLED
EDM_NOT_FOUND
EDM _ERROR_RECEI VED

EDM M SSI NG_SRVPVD
EDM | NVALI D_ANSVER

EDM _SEND_ERR

Value Hex
0x215
534 0x216
535 0x217
536 0x218
537 0x219
0x300

Value Hex
769 0x301
770 0x302
771 0x303
772 0x304
773 0x305
774 0x306
778 0x30A
779 0x30B
780 0x30C
781 0x30D
782 0x30E
783 0x30F

Description

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.

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.

DIL distance measurement out of
limit.

Received signal to strong, prism to
near, stranger light effect.

Device like EGL, DL is not installed.

Search result invalid. For the exact
explanation see in the description of
the called function.

Communication ok, but an error
reported from the EDM sensor.

No service password is set.
Communication ok, but an
unexpected answer received.

Data send error, sending buffer is
full.
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RetCodeName
EDM _RECEI VE_ERR

EDM | NTERNAL_ERR
EDM BUSY

EDM NO_
NEASACTI VI TY
EDM_CHKSUM ERR

EDM I NI T_OR _STOP_
ERR

EDM SRL_NOT _
AVAI LABLE
EDM MEAS_ABORTED

EDM SLDR TRANSFER
PENDI NG

EDM SLDR TRANSFER
| LLEGAL

EDM SLDR DATA_
ERROR

EDM SLDR_CHK_SUM_
ERROR

EDM SLDR_ADDR_
ERROR

EDM SLDR | NV_
LOADFI LE

EDM SLDR
UNSUPPORTED

EDM_UNKNOW ERR

GMF 1024

RetCodeName

GM WRONG_AREA_DEF
GM | DENTI CAL_PTS
GM PTS I N LI NE

Value
784

785
786

787

788

789

790
791
798
799
800
801
802
803
804

808

Value

1025
1026
1027

Hex
0x310

0x311
0x312

0x313

0x314

0x315

0x316
0x317
Ox31E
Ox31F
0x320
0x321
0x322
0x323
0x324

0x328

0x400

Hex

0x401
0x402
0x403

Description

Data 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 lasersecurity)
Multiple OpenTransfer calls.

No 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.

Undocumented error from the EDM
sensor, should not occur.

Description

Wrong Area Definition.
Identical Points.
Points on one line.
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RetCodeName

GM OUT_OF RANGE
GM PLAUSI BI LI TY_ERR
GM TOO FEW.

OBSERVATI ONS
GM_NO_SOLUTI ON
GM_ONE_SOLUTI ON
GM TWO_SOLUTI ONS
GM ANGLE_SMALLER

15GON
GM | NVALI D_

TRI ANGLE_TYPE
GM | NVALI D_

ANGLE_SYSTEM
GM | NVALI D_

DI ST_SYSTEM
GM | N\VALI D_V_SYSTEM
GM | NVALI D_

TEMP_SYSTEM
GM | NVALI D_

PRES_SYSTEM
GM RADI US_

NOT_PCSS| BLE
GM NO_

PROVI SI ONAL_VALUES
GM S| NGULAR_MATRI X
GM TOO MANY

| TERATI ONS
GM | DENTI CAL_

TI E_POI NTS
GM SETUP_

EQUALS_TI E_PQO NT

TMC 1280

RetCodeName
TMC_NO_FULL_
CORRECTI ON

TMC_ACCURACY _
GUARANTEE

Value
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037

1038
1039

1040
1041
1042

1043
1044

1045

1046

Value
1283

1284

Hex

0x404
0x405
0x406
0x407
0x408
0x409
0x40A
0x40B
0x40C
0x40D

0x40E
Ox40F

0x410
0x411
0x412

0x413
0x414

0x415

0x416

0x500

Hex
0x503

0x504

Description

Out of range.

Plausibility error.

To few Observations to calculate the
average.

No Solution.

Only one solution.

Second solution.

Warning: Intersection angle < 15gon.

Invalid triangle.
Invalid angle unit.
Invalid distance unit.

Invalid vertical angle.
Invalid temperature system.

Invalid pressure unit.
Invalid radius.
GM2: insufficient data.

GM2: bad data
GM2: bad data distr.

GM2: same tie points.

GM2: sta/tie point same.

Description

Warning: measurement without full
correction

Info :accuracy can not be
guarantee
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RetCodeName
TMC_ANGLE_OK

TMC_ANGLE_NO_
FULL_CORRECTI ON
TMC_ANGLE_ACCURACY_

GUARANTEE
TMC_ANGLE_ERROR
TMC_DI ST_PPM

TMC_DI ST_ERROR
TMC_BUSY

TMC_SI GNAL_ERROR

MEM 1536

RetCodeName

VEM OUT_OF MEMORY
MEM OUT_OF_HANDLES
MEM TAB_OVERFLOW
VEM_HANDLE_| NVALI D
VEM DATA_NOT_FOUND
VEM DELETE_ERROR
MEM ZERO ALLOC ERR
MEM REORG _ERR

MOT 1792

RetCodeName

MOT_RC_UNREADY
MOT_RC_BUSY

MOT_RC_NOT_OCONST
MOT_RC_NOT_CONFI G

MOT_RC_NOT_PCSI T

Value
1285

1288
1289

1290
1291

1292
1293

1294

Value

1536
1537
1538
1539
1540
1541
1542
1543

Value

1792
1793
1794
1795

1796

Hex
0x505

0x508

0x509

Ox50A
0x50B

0x50C

0x50D

0x50E

0x600

Hex

0x600
0x601
0x602
0x603
0x604
0x605
0x606
0x607

0x700

Hex

0x700
0x701
0x702
0x703

0x704

Description

Warning: only angle measurement
valid

Warning: only angle measurement
valid but without full correction

Info : only angle measurement valid
but accuracy can not be guarantee
Error : no angle measurement
Error : wrong setting of PPM or MM
on EDM

Error : distance measurement not
done (no aim, etc.)

Error : system is busy (no
measurement done)

Error : no signal on EDM (only in
signal mode)

Description

out of memory

out of memory handles
memory table overflow
used handle is invalid
memory data not found
memory delete error
tried to allocate O bytes
can't reorganize memory

Description

Motorization not ready

Motorization is handling another task
Not in velocity mode

Motorization is in the wrong mode or
busy

Not in posit mode
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RetCodeName
MOT_RC_NOT_SERVI CE
MOT_RC_NOT_BUSY
MOT_RC_NOT_LOCK
MOT_RC_NOT_SPI RAL

LDR 2048

RetCodeName

LDR_PENDI NG
LDR_PRGM OCC

LDR_TRANSFER _
| LLEGAL
LDR_NOT_FOUND
LDR_ALREADY_EXI ST
LDR_NOT_EXI ST
LDR_SI ZE_ERROR
LDR_MEM _ERROR
LDR_PRGM NOT_EXI ST

LDR_FUNC LEVEL_ERR
LDR_RECURSI V_ERR

LDR | NST_ERR
LDR_FUNC_OCC

LDR_RUN_ERROR
LDR_DEL_MENU_ERR
LDR_OBJ_TYPE_ERRCR
LDR_WRONG_SECKEY
LDR_| LLEGAL_LOADADR
LDR_| EEE_ERROR

LDR_WRONG APPL_
VERS| ON

Value

1797
1798
1799
1800

Value

2048
2049

2050

2051
2052
2053
2054
2055
2056

2057
2058

2059
2060

2061
2062
2063
2064
2065
2066

2067

Hex

0x705
0x706
0x707
0x708

0x800

Hex

0x800
0x801

0x802

0x803
0x804
0x805
0x806
0x807
0x808

0x809
O0x80A

0x80B
0x80C

0x80D
0x80E
Ox80F
0x810
0x811
0x812

0x813

Description

Not in service mode
Motorization is handling no task
Not in tracking mode

Not in spiral mode

Description

Transfer is already open
Maximal number of applications
reached

No Transfer is open

Function or program not found
Loadable object already exists
Can't delete. Object does not exist
Error in loading object

Error at memory allocation/release
Can't load text-object because
application does not exist
Call-stack limit reached

Recursive calling of an loaded
function

Error in installation function
Maximal number of functions
reached

Error during a loaded application
program

Error during deleting of menu entries
of an application

Loadable object is unknown
Wrong security key

lllegal application memory address
Loadable object file is not IEEE
format

Bad application version number
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BMM

RetCodeName

BVMM_XFER_PENDI NG
BMM NO_XFER OPEN
BMM_UNKNOWN_
CHARSET
BVMM NOT_| NSTALLED
BVMM_ALREADY_EXI ST
BVM_CANT_DELETE
BVMM_MEM ERRCR
BVM_CHARSET USED
BVMM_CHARSET_SAVED

BMM | NVALI D_ADR

BMM_CANCEL ANDADR
ERROR
BVM | NVALI D_SI ZE

BMM_CANCELAND
I N\VSI ZE_ERRCR
BMM ALL_GROUP_OCC

BVM_CANT DEL_
LAYERS

BVMM_UNKNOWN_LAYER

BVM | NVALI D_
LAYERLEN

TXT 2560

RetCodeName

TXT_OTHER LANG
TXT_UNDEF_TOKEN
TXT_UNDEF_LANG
TXT_TOOMANY LANG

TXT_GROUP_OCC

2304

Value

2305
2306
2307

2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319

2320
2321

Value

2560
2561
2562
2563

2564

0x900

Hex
0x901

0x902
0x903
0x904
0x905
0x906
0x907
0x908
0x909
0x90A
0x90B
0x90C
0x90D
0x90E
O0x90F

0x910
0x911

0xA00

Hex

0xA00
0xA01
0xA02
0xA03

0xA04

Description

Loading process already opened
Transfer not opened
Unknown character set

Display module not present
Character set already exists
Character set cannot be deleted
Memory cannot be allocated
Character set still used

Char-set cannot be deleted or is
protected

Attempt to copy a character block
outside the allocated memory
Error during release of allocated
memory

Number of bytes specified in header
does not match the bytes read
Allocated memory could not be
released

Max. number of character sets
already loaded

Layer cannot be deleted

Required layer does not exist
Layer length exceeds maximum

Description

text found, but in an other language
text not found, token is undefined
language is not defined

maximal number of languages
reached

desired text group is already in use
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RetCodeName Value Hex  Description

TXT_I NVALI D_GROUP 2565 O0xAO5 text group is invalid

TXT_OUT_OF_MEM 2566  0xA06 out of text memory

TXT_MEM_ERROR 2567 O0xA07 memory write / allocate error

TXT_TRANSFER _ 2568  O0xA08 text transfer is already open
PENDI NG

TXT_TRANSFER | LLEGAL 2569 O0xAQ9 text transfer is not opened

TXT_I NVALI D_SI ZE 2570  OxAOA illegal text data size

TXT_ALREADY_EXI ST 2571 O0xAOB language already exists

MMI 2816 [0)4=10]0)

RetCodeName Value Hex Description

MM _BUTTON | D EXI STS 2817 0xB01 Button ID already exists

MM _DLG _NOT_OPEN 2818 0xB02 Dialog not open

MM _DLG _OPEN 2819 0xB03 Dialog already open

MM _DLG _SPEC_ 2820 0xB04 Number of fields specified with
M SMVATCH OpenDialogDef does not match

MM _DLCGDEF_EMPTY 2821 0xB05 Empty dialog definition

MM _DLGDEF_NOT _ 2822 0xB06 Dialog definition not open
OPEN

MM _DLGDEF_OPEN 2823 0xB07 Dialog definition still open

MM _FIELD ID EXISTS 2824 0xB08 Field ID already exists
MM _ILLEGAL_APP_ID 2825 0xB09 lllegal application ID

MM _I LLEGAL _ 2826  OxBOA lllegal button ID
BUTTON_I D

MM _ILLEGAL_DLG ID 2827 0xBOB lllegal dialog ID

MM | LLEGAL _ 2828 0xBOC lllegal field coordinates or
FI ELD_COORDS length/height

MM _ILLEGAL_FIELD ID 2829 0xBOD lllegal field ID

MM | LLEGAL _ 2830 OxBOE lllegal field type
FI ELD_TYPE

MM | LLEGAL _ 2831 OxBOF lllegal field format
FI ELD_FORMAT

MM _I LLEGAL_FI XLI NES 2832 0xB10 lllegal number of fix dialog lines
MM _I LLEGAL_MB_TYPE 2833 0xB1l lllegal message box type
MM _I LLEGAL_MENU_ID 2834 0xB12 lllegal menu ID
MM _I LLEGAL _ 2835 0xB13 lllegal menu item ID
MENUI TEM_I D
MM I LLEGAL_NEXT_ID 2836 0xB14 lllegal next field ID
MM _I LLEGAL_TOPLINE 2837 0xB15 lllegal topline number
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RetCodeName
MM _NOMORE_BUTTONS

MV _NOVORE_DLGS
MM _NOVORE_FI ELDS
MM _NOVORE_NENUS
MM _ NOVORE _

MENUI TEVS
MM _ NOVORE

W NDOWS
MM _SYS BUTTON
MM _VREF_UNDEF

MM _EXI T_DLG
MV _KEEP_FOCUS

MM _NOVORE_| TEMB

COM 3072

RetCodeName
RC_COM _ERO

RC_COM_CANT_ENCODE
RC_COM_CANT_DECODE
RC_COM CANT_SEND
RC_COM CANT_RECV
RC_COM_TI MEDOUT
RC_COM V\RONG _
FORMAT
RC_COM VER_
M SMATCH
RC_COM CANT _
DECODE_REQ
RC_COM PROC_
UNAVAI L
RC_COM CANT _
ENCODE_REP
RC_COM SYSTEM ERR
RC_COM FAI LED

Value
2838
2839
2840
2841
2842
2843

2844
2845

2846
2847

2848

Value
3072

3073
3074
3075
3076
3077
3078
3079
3080
3081
3082

3083
3085

Hex

0xB16
0oxB17
0xB18
0xB19
OxB1A
0xB1B

0xB1C
0xB1D

OxB1E
OxB1F

0xB20

0xCO00

Hex
0xC00

0xC01
0xC02
0xC03
0xC04
0xCO05
0xCO06
0xC07
0xC08
0xC09
O0xCOA

0xCoB
0xCOD

Description

No more buttons per dialog/menu
available

No more dialogs available

No more fields per dialog available
No more menus available

No more menu items available

No more windows available

The button belongs to the MMI

The parameter list for OpenDialog is
uninitialized

The MMI should exit the dialog

The MMI should keep focus within
field being edited

Notification to the MMI that no more
items available

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 server.

Cannot decode arguments in server.
Unknown RPC, procedure ID invalid.

Cannot encode results in server.

Unspecified generic system error.
Unspecified error.
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Return Codes

RetCodeName
RC_COM_NO_BI NARY
RC_COM | NTR
RC_COM_

REQUI RES_8DBI TS
RC_COM TR ID_

M SMVATCH
RC_COM NOT_GEOCOM
RC_COM_

UNKNOWN_PORT
RC_COM _ERO_END
RC_COM_OVERRUN
RC_COM SRVR_

RX_CHECKSUM ERROR

RC_COM CLNT

RX_CHECKSUM ERROR

RC_COM PORT _
NOT_AVAI LABLE
RC_COM PORT _
NOT_OPEN
RC_COM NO_PARTNER
RC_COM ERO_
NOT_STARTED
RC_COM CONS_REQ
RC_COM SRVR_
I'S_SLEEPI NG
RC_COM SRVR | S _OFF

DPL
RetCodeName

DPL_RC_NOCREATE
DPL_RC_NOTOPEN
DPL_RC_ALRDYOPEN
DPL_RC_NOTFOUND
DPL_RC_EXI STS
DPL_RC_EMPTY
DPL_RC_BADATA
DPL_RC_BADFI ELD
DPL_RC_BADI NDEX
DPL_RC_BADKEY
DPL_RC_BADMODE

3328

Value

3086
3087
3090

3093

3094
3095

3099
3100
3101

3102
3103
3104

3105
3106

3107
3108

3109

Valu

3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338

Hex

0xCOE
0xCOF
0xC12
0xC15

0xC16
0xC17

0xC1B
0xCi1C
0xC1D
OxC1E
OxC1F
0xC20

0xC21
0xC22

0xC23
0xC24

0xC25

0xDO00

Hex

0xD00
0xD01
0xD02
0xDO03
0xD04
0xD05
0xD06
0xD07
0xD08
0xD09
OxDOA

Description

Binary protocol not available.
Call interrupted.

Protocol needs 8bit encoded
characters.

Transaction ID mismatch error.

Protocol not recognizable.
(WIN) Invalid port address.

ERO is terminating.

Internal 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 regs

TPS has gone to sleep. Wait and try
again.

TPS has shut down. Wait and try
again.

Description

no file creation, fatal

bank not open

a databank is already open
databank file does not exist
databank already exists
databank is empty

bad data detected

bad field type

bad index information

bad key type

bad mode
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RetCodeName

DPL_RC_BADRANGE
DPL_RC_DUPLI CATE
DPL_RC_| NCOVPLETE
DPL_RC_| VDBI D
DPL_RC_| VNANE
DPL_RC_LOCKED
DPL_RC_NOTLOCKED
DPL_RC_NODATA
DPL_RC_NOVATCH
DPL_RC_NOSPACE
DPL_RC_NOCLOSE
DPL_RC_RELATI ONS
DPL_RC_NULLPTR
DPL_RC_BADFORMAT
DPL_RC_BADRECTYPE
DPL_RC_OUTOFNEM
DPL_RC_CODE_

M SMATCH
DPL_RC NOTINI T
DPL_RC_NOTEXI ST
DPL_RC_NOTOK
DPL_RC_| VAPPL
DPL_RC_NOT_

AVAI LABLE
DPL_RC_NO CCDELI ST
DPL_RC_TO MANY_

CODELI STS

FIL 3840

RetCodeName

RC_FI L_NO_ERROR
RC_FI L_FI LNAVE
NOT _FOUND
RC_FI L_NO_MAKE
DI RECTORY
RC_FI L_RENAME_
FI LE_FAI LED

RC FI L_I NVALI D_PATH

RC FIL_FILE_

Valu

3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355

3356
3357
4864
4865
4866

4867
4868

Value

3840
3845

3880
3886

3888
3898

Hex

0xDO0OB
0xD0OC
0xDOD
0xDOE
OxDOF
0xD10
0xD11
0xD12
0xD13
0xD14
0xD15
0xD16
0xD17
0xD18
0xD19
0xD1A
0xD1B

0xD1C
0xD1D
0x1300
0x1301
0x1302

0x1303
0x1304

0xFO0O0

Hex

0xFO0
O0xFO5

O0xF28

OxF2E

0xF30
OxF3A

Description

bad range

duplicate keys not allowed
record is incomplete

invalid db project id

invalid name

data locked

data not locked

no data found

no matching key found

no more (disk) space left
could not close db (sys. error)
record still has relations

null pointer

bad databank format, wrong version
bad record type

no more (memory) space left
code mismatch

db has not been initialized

trf. for old db's does not exist
not ok

invalid database system appl.
database not available

no codelist found

more then DPL_MAX_CODELISTS
found

Description

Operation completed successfully.
File name not found.

Cannot create directory.
Rename of file failed.

Invalid path specified.
Cannot delete file.
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RetCodeName

NOT_DELETED
RC FIL_ILLEGAL_ ORI G
N
RC FIL_END OF FILE
RC_FI' L_NO_MORE_

ROOM_ON_MEDI UM
RC_FI L_PATTERN_

DOES_NOT_MATCH
RC_FI L_FI LE_ALREADY_

OPEND_FOR R
RC FIL_WRI TE_TO_

MEDI UM FAI LED
RC FI L_START_

SEARCH_NOT_CALLED
RC FI L_NO STORAGE_

MEDI UM | N_DEVI CE
RC FIL_I LLEGAL FILE_

OPEN_TYPE
RC_FI L_MEDI UM_

NEWLY | NSERTED
RC_FI L_MEMORY

FAI LED
RC_FI L_FATAL_ERRCR
RC_FI L_FAT_ERRCR
RC FIL_I LLEGAL_ DRI VE
RC FIL_INVALID_

FI LE_DESCR
RC FI L_SEEK_FAI LED
RC_FI L_CANNOT _

DELETE
RC_FI L_MEDI UM_

VR TE_PROTECTED
RC FI L_BATTERY_LOW
RC FI L_BAD_FORVAT
RC_FI L_UNSUPPORTED_

NEDI UM
RC FIL_RENAME DI R_

FAI LED

Value

3906

3924
3931

3932
3948
3957
3963
3964
3965
3966
3967
3968
3969
3970
3971

3972
3973

3974
3975
3976
3977

3978

Hex

OxF42

OxF54
OxF5B

OxF5C
OxF6C
OxF75
OxF7B
OxF7C
OxF7D
OXF7E
OxXF7F
0OxF80
OxF81
O0xF82
O0xF83

0OxF84
OxF85

OxF86
OxF87
OxF88
0xF89

OxF8A

Description

lllegal origin.

End of file reached.
Medium full.

Pattern does not match file names.
File is already open with write
permission.

Write operation to medium failed.
FIL_StartList not called.

No medium existent in device.
lllegal file open type.

Medium freshly inserted into device.
Memory failure. No more memory
available.

Fatal error during file operation.
Fatal error in file allocation table.

lllegal drive chosen.
lllegal file descriptor.

Seek failed.
Cannot delete file.

Medium is write protected.
Medium backup battery is low.
Bad medium format.

Unsupported PC-Card detected.

Directory exists already

TPS1100 - Version 1.05
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WIR 5120

RetCodeName

W R_PTNR_OVERFLOW
W R_NUM ASCI | _CARRY

W R _PTNR _NO I NC

W R_STEP_SI ZE

W R_BUSY

W R_CONFI G FNC

W R_CANT_CPEN FI LE

WR FI LE WRI TE_
ERROR

W R_NMEDI UM _NOVEM

W R_NO_MEDI UM

W R_EMPTY_FI LE

W R_| NVALI D_DATA

W R_F2_BUTTON

W R_F3_BUTTON

W R_F4_BUTTON

W R_F5_BUTTON

W R_F6_BUTTON

W R_SHF2_BUTTON

AUT 8704

RetCodeName

AUT_RC_TI MEQUT

AUT_RC DETENT_
ERROR

AUT_RC_ANGLE_ERRCR

AUT_RC_MOTOR_
ERROR

AUT_RC_| NCACC

AUT_RC_DEV_ERRCR

AUT_RC_NO_TARGET

AUT_RC_MULTI PLE_
TARGETS

AUT_RC BAD_

Value

5121
5122

5123
5124
5125
5127
5128
5129

5130
5131
5132
5133
5134
5135
5136
5137
5138
5139

Value

8704
8705

8706
8707

8708
8709
8710
8711

8712

0x1400

Hex

0x1401
0x1402

0x1403
0x1404
0x1405
0x1407
0x1408
0x1409

0x140A
0x140B
0x140C
0x140D
0x140E
0x140F
0x1410
0x1411
0x1412
0x1413

0x2200

Hex

0x2200
0x2201

0x2202
0x2203

0x2204
0x2205
0x2206
0x2207

0x2208

Description

point number overflow

carry from number to ascii
conversion

can't increment point number
wrong step size

resource occupied

user function selected

can't open file

can't write into file

no anymore memory on PC-Card
no PC-Card

empty GSl file

invalid data in GSl file

F2 button pressed

F3 button pressed

F4 button pressed

F5 button pressed

F6 button pressed

SHIFT F2 button pressed

Description

Position not reached
Positioning not possible due to
mounted EDM

Angle measurement error
Motorization error

Position not exactly reached
Deviation measurement error
No target detected

Multiple target detected

Bad environment conditions
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RetCodeName Value Hex Description
ENVI RONMVENT

AUT_RC _DETECTOR _ 8713 0x2209 Error in target acquisition
ERROR

AUT_RC _NOT_ENABLED 8714 0x220A Target acquisition not enabled

AUT_RC _CALACC 8715 0x220B ATR-Calibration failed

AUT_RC_ACCURACY 8716  0x220C Target position not exactly reached

AUT_RC DI ST_STARTED 8717 0x220D Info: dist. Measurement has been

started

BAP 9216 0x2400

RetCodeName Value Hex Description

BAP_CHANGE _ALL _ 9217 0x2401 Command changed from ALL to
TO DI ST DIST

SAP 9472 0x2500

RetCodeName Valu Hex Description

SAP_| LLEGAL _ 9473  0x2501 lllegal system menu number
SYSMENU_NUM

COD 9728 0x2600

RetCodeName Valu Hex Description

COD_RC_LI ST_NOT_ §)728 0x2600 List not initialized.
VALI D

COD_RC_SHORTCUT_ 9729  0x2601 Shortcut or code unknown.
UNKNOWN

COD_RC_NOT_ 9730 0x2602 Codelist selection wasn't possible.
SELECTED

COD_RC_NMANDATORY_ 9731  0x2603 Mandatory field has no valid value.
FAI L

COD_RC_NO_MORE _ 9732  0x2604 maximal number of attr. are defined.
ATTRI B
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BAS 9984
RetCodeName

BAS | LL_OPCCDE
BAS DI V_BY_ZERO
BAS_STACK_
UNDERFLOW
BAS_STACK_OVERFLOW
BAS_NO DLG EXI ST
BAS_DLG ALREADY_
EXI ST
BAS_| NSTALL_ERR
BAS_FI L_I NV_MODE
BAS FI L_TABLE_FULL

BAS FIL_I LL_NAVE

BAS FIL_ILL_PCS

BAS FIL_I LL_OPER

BAS_MENU_| D_I NVALI D

BAS_MENU_TABLE
FULL

I0S 10240
RetCodeName

| OS_CHNL_DI SABLED
| 05_NO_MORE_CHAR

| OS_MAX_BLOCK_LEN

| 0S_HW BUF_OVERRUN

| 0S_PARI TY_ERRCR
| OS_FRAM NG_ERRCR
| OS_DECODE_ERROR

| 0S_CHKSUM ERRCR

| 05_COM ERRCR

| 0S_FL_RD ERROR

| 05_FL_WR_ERROR

| 05_FL_CL_ERROR

Valu
9984
9985
9986

9987
9988
9989

9990
9995
9996

9997
9998
9999
10000
10001

Valu

10240
10241
10242
10243

10244
10245
10246
10247
10248
10280
10281
10282

0x2700

Hex

0x2700
0x2701
0x2702

0x2703
0x2704
0x2705

0x2706
0x270B
0x270C

0x270D
0x270E
0x270F
0x2710
0x2711

0x2800

Hex

0x2800
0x2801
0x2802
0x2803

0x2804
0x2805
0x2806
0x2807
0x2808
0x2828
0x2829
0x282A

Description

lllegal opcode.
Division by Zero occured.
Interpreter stack underflow.

Interpreter stack overflow.

No dialog is defined.

Only one dialog may be defined at
once.

General error during installation.
Invalid file access mode.
Maximum number of open files
overflow.

lllegal file name.

lllegal file position, hence < 1.
lllegal operation on this kind of file.
Invalid menu id detected.

Internal menu id table overflow.

Description

channel is disabled

no more data available
reached max. block length
hardware buffer overrun (highest
priority)

parity error

framing error

decode error

checksum error (lowest priority)
general communication error
flash read error

flash write error

flash erase error
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CNF 10496 0x2900

RetCodeName Valu Hex Description

CNF_I NI _NOTOPEN 10497 0x2901 INI-file not opened

CNF_I NI _NOTFOUND 10498 0x2902 Warning: Could not find section or
key

CNF_CONT 10499 0x2903 Return code of system function

CNF_ESC 10500 0x2904 Return code of system function

CNF_QUIT 10501 0x2905 Return code of system function

CNF_DATA | NVALI D 10502 0x2906 Config. file data not valid
CNF_DATA _OVERFLOW 10503 0x2907 Config. file data exceed valid

amount
CNF_NOT_COVPLETE 10504 0x2908 Config. file data not complete
CNF_DLG_CNT 10505 0x2909 Too many executed dialogs

OVERFLOW
CNF_NOT_EXECUTABLE 10506 0x290A Item not executable
CNF_AEXE_OVERFLOW 10507 0x290B Autoexec table full
CNF_PAR_LOAD _ERR 10508 0x290C Error in loading parameter
CNF_PAR_SAVE_ERR 10509 0x290D Error in saving parameter
CNF_FI LE_M SSI NG 10510 Ox290E Parameter filename/path not valid
CNF_SECTI ON_M SSI NG 10511 0x290F Section in parameter file missing

CNF_HEADER _FAI L 10512 0x2910 Default file wrong or an entry is
missing

CNF_PARVMETER _FAI L 10513 0x2911 Parameter-line not complete or
missing

CNF_PARMETER_SET 10514 0x2912 Parameter-set caused an error
CNF_RECMASK_FAI L 10515 0x2913 RecMask-line not complete or

missing
CNF_RECMASK_SET 10516 0x2914 RecMask-set caused an error
CNF_MEASDLGLI ST_ 10517 0x2915 MeasDlgList-line not complete or
FAI L missing

CNF_MEASDLGLI ST_SET 10518 0x2916 MeasDlgList-set caused an error
CNF_APPL_OVERFLOW 10519 0x2917 Application table full
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B HARDWARE INTERFACE

B-1 SERIAL INTERFACE

A RS-232 interface is used as a hardware link between the TPS1100 and an
external computer.

Signal paths RxD
TxD
Signal Ground

Voltage levels | Logical 0 +3V to +25V
Logical 1 -3V to-25V

Baud rate 2400

4800

9600

19200 Default
Parity None Fixed
Data bits 8 Fixed
Stop bits 1 Fixed
Terminator CR/LF Default

The default settings for the interface are 19200 Baud, 8 data bits, 1 stop bit, no
parity. The communication terminator is set to CR/LF. The parameters marked as
‘Fixed’ may not be changed. The other parameters are variable may be changed by
the user.

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:
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- Are all communication parameters set up properly? Do both participants
share the same parameters?

- Have the serial buffer been flushed after opening the serial port? If not
and you are using the ASCII protocol then use a leading <LF> to clear
the receiver buffer. In the function call protocol you do not need to take
care of that.

- When using the ASCII 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 case of Windows on 386 and 486

computers, check the UART type. If you do not have a UART with built
in buffers (16550 type), you may loose characters too.

PC- GND - S == GND
TXD = o == RxD TPS
ApPl oo —= o—T = TXD
1N4148
or similar
\'
TxD GND
PC/
Monitor

It may be helpful for debugging purposes to build up a special cable to monitor the
data transfers.
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C PROVIDED SAMPLES

C-1 SETTINGS FOR TERMINAL EMULATOR

To see how ASCII protocol works take a closer look at the provided settings file
for the application Terminal.exe.

Use the terminal emulator Terminal.exe which has been provided by Microsoft
with Windows 3.1/3.11 and use geocom t r mas the set up file for it. If you start
Terminal.exe and open geocom t r mthe following window is displayed:

il Tammenal - GEOCOE. TR

Coiwi Ewsbwdes  Dromibugen Telsien  Lbegogeeg oo

' 1

- o

ACECT G0 LORCAL GO PwchOHTFS | COM_Gordhwensian Eharse: 1
EaH0 COM_BwichOnTPE | CHY_GerSWhansnd| [REEAN]

Connect the TPS1100 instrument to the PC by using a standard GSI connection
cable. Start the emulator. Geocom t r mhas been set up to the default parameters
of GeoCOM (19200 Baud, 8 bit, no parity, 1 stop bit). Be sure that the instrument
and the terminal emulator use the same settings and switch the instrument to
online mode. If not already enabled then enable the function key bar of the
application.

Then you can use the emulator to send requests by pressing the assigned buttons.
The replies will appear in the emulator’s window.

TPS1100 - Version 1.05 C-1



GeoCOM Reference Manual Provided Samples

C-2 PROGRAM FRAMES

C-2.1 VBA Sample Program

The sample program shows how simple it is to 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 in a directory of your choice:

\ SAMPLES\ VB\ VBSAMPLE. VBP  Visual Basic Project of the sample.
\ SAVPLES\ VB\ VBSAMPLE. FRM  Main form of the sample.

\ SAMPLES\ VB\ VBSAMPLE Communication parameter setup form.
SETUP. FRM
\ SAMPLES\ VB\ STUBS32P. BAS  Contains the declarations of the

TPS1100 system functions.
\ SAMPLES\ VB\ GCOMLO4. DLL  Contains the implementation of
GeoCOM.

Finally connect the TPS1100 Theodolite with the preferred serial port on your
personal computer and invoke the executable file. Press the Set up button to select
the communication parameters (Serial Port, Baudrate, Protocol) and start the
application with the button Go onl i ne. The button Qui t terminates the
application.

C-2.2 C/C++ Sample Programs

The provided sample programs show simple Visual C++ MFC (Microsoft
foundation classes) applications. The functionality is exactly the same as in the
Visual Basic program above.

The following files have to be copied into a Visual C++ Version 6.0 (or later)
working directory in order to build a 32bit application:

\ SAMPLES\ VC\ GEOCOM_SAMPLE. DSW Work space file of the
project
\ SAMPLES\ VC\ *. CPP C++ source files
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\ SAMPLES\ VQ\ *. H C++ header files
\ SAMPLES\ VC\ GEOCOM_SAMPLE. RC Resource file 1

\ SAMPLES\ VC\ RES\ GEOCCOM _SAMPLE. RC  Resource file 2

\ SAMPLES\ VC\ RES\ GEOCOM_SAMPLE. | CO |con file

\ SAMPLES\ VC\ GCOML04. DLL Contains the

implementation of
GeoCOM

\ SAVPLES\ VC\ Ext er nal s\ GCOML04. LI B GeoCOM Library
\ SAMPLES\ VC\ Ext er nal s\ COM_PUB. HPP  Header file for GeoCOM

Note:

16 bit GeoCOM version and sample programs are not supported any
more.
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List of RPC’s

D LisT OoF RPC’s

D-1 ALPHA ORDER

Number Page
AUS _GetRcsSearchSwitch ..., 18010....ccccceevieereen, 6-6
AUS_GetUserAtrState........ocvvveevivevvereeieseenenenns 18006 ......cccvervverernnnn. 6-1
AUS _GetUserLockState..........ccccoeeveivreiieniennnnnn, 18008.....ccccvvvivennn, 6-3
AUS_SetUSerAtrState .......cooceveeevvevverircie e 18005.....ccccevveienen. 6-2
AUS_SetUserLockState ..........cccceeveiiveiieniennnnnn, 18007 ...cceviveiiieenen, 6-5
AUS_SwitchRcsSearch ........ccocvveveveveiiciinvieanns 18009.....c.ccvvvrerriene 6-6
AUT_ChangeFace ........cccvvvivriveeerenesesesnseanens 9028 ....ceveereiei 7-19
AUT_FINEATJUSE ....ocveveeiieieesie e 9037 v, 7-22
AUT_GetFineAdjustMode .........cccovevvererenninnnns 1[0 0 7-28
AUT _GetSearchArea..........occoeveviveveeve e, 9042 ... 7-31
AUT_GetUserSpiral .........ccoovvivevvereneniennsnsnannns 9040 ..o, 7-33
AUT_LOCKIN (oot 9013 ..o 7-30
AUT_MakePositioning.........cccocoveevenenieneeinieennn. 9027 ..o 7-15
AUT _ReadTimeoUL ......cccovvvvvrrieeieiese e sieanas [0 7-13
AUT_ReadTol.....covireiiiiieeie e 9008.....ccervererrerinnn, 7-10
AUT _SEaArCh .....cveiie it 024 R 7-25
AUT_SetFineAdjustMode..........ccoovvoveiiiincneninns 9031 .. 7-29
AUT _SetSearchArea..........ccccoeevieeveeve e, 9043 7-32
AUT_SetTimeoUL ........coevvvereieese e [0 7-14
AUT _SELTOl oo, 00 AR 7-12
AUT _SetUserSpiral.........ccccoovviviiveienenievnnninennn, [0 7-33
BAP_GetMeasPrg ........ccovererriinienieiieeeie s 17018 .., 8-8
BAP_GetPrismDef ... 17023 ... 8-7
BAP_GetPriSMTYPe ..ocveeeverevir e seenie e 17009 .....ccccvvverennn 8-5
BAP_GetTargetType .....ccooeveeieenieniesieeieeieee 17022 ..o, 8-4
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BAP_MeasDistance Angle ........cccoevvvevervirennne. 17017 oo, 8-10
BAP_SearchTarget......cccocevvvvvrveieereeriesesesesnnenns 17020 c.cceiiirieeie 8-13
BAP_SetMeasPr(g.......ccceveeieiieenieniesieeieeie s 17019 ., 8-9
BAP_SetPrismDef.......cccocovvvievviriree e 17024 .o 8-7
BAP_SetPrismType.....cccoceveieieiineeie e 17008 ......ccoovveeinn 8-6
BAP_SetTargetTYPe.....ccoovvveeiveneereeneeieeeeeeea 17021 ..o, 8-4
BMM_BeepAlarm.........cccoeiiiiiiieiinicne e 11004 ... 9-1
BMM_BeepNormal..........ccccooeveneneninienenenee 11003 ... 9-2
COM_CloseConnection.........cccevvrvieevereeniennneens e ——————— 5-11
COM_EnableSignOff ... 115 10-6
COM_ENG ...ttt TP 5-8
COM_GetBaudRate .........ccccevevvveieiiesieeriee e, e —————— 5-12
COM_GetBinaryAvailable...........cccccooeiininnnnn. 113 e, 10-7
COM_GetComFormat........c.cccvevveivrvernesnesenennn e ————— 5-16
COM_GetDoublePrecision...........cccceveviveveesinenne. 108, 5-5
COM_GEetErrorTeXt......coevverireeeieree e e e —————— 5-21
COM_GetSWVErSION.......cccveviecieeiecie e 110, 10-1
COM_GetTimeOUL.......ccevverrrrrreeeeeie e see e e —————— 5-14
COM_GetTPSState .....cecvveeveievee e e —————— 5-23
COM_GetWinSWVErSIioN.........ccccceeveevvevieesieenne. e ————— 5-22
COM_INIE 1o e 5-8
COM_LOCAl....cociiiiiiiiiisi e Lo, 10-3
COM_NUIIPIOC......ccoviveieiee st O 10-6
COM_OpenConneCtion ...........ccoceeereeeeieeneniennens TSR 5-9
COM _SetBaudRate ........c.ccovevveveeieciesec e e ——————— 5-13
COM_SetBinaryAvailable..........c.ccccocviviiviivnnannn, N 10-8
COM_SetComFormat...........ccceeevvieicvensiniesinensnnen e ————— 5-17
COM_SetConnDIgFIag ......ccoevvrveviverierienennnenns e ——————— 5-19
COM_SetDoublePrecision .........c.ccoceeevieivenienne. 107 i, 5-7
COM_SetSendDelay ........cccocevvvervrvieeeereenieneens 109 10-2
COM_SetTimeOUL ....cc.evveveerrrr e se e e ——————— 5-15
COM_SWitchOffTPS......cccoviiicieeceec e 112, 10-5
COM_SWItchONTPS ......ccooiviiireeeee e 111 e 10-4
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COM_USEWINAOW ......ccviveieievesie e nee e e —————— 5-18
COM _VIBWEITOI ..ccvviivcieeee e e ———————— 5-20
CSV_GetDateTimMe.....ccovevierieecesee e 5008....cccceiviiiarennn, 11-6
CSV_GetDeviceConfig .....cocvvvvvrvsrerercneseaenns 5035 11-5
CSV_GetInstrumentName........cccccvevvveeviieiiveennn. 5004 .....cccoviiiieiien, 11-4
CSV_GetInstrumentNO ........cccevvevrieniee e L1001 J 11-3
CSV_GetINtTemMP...ccvcevieesieeeee e 5011 o 11-10
CSV_GetSWVErSIoN......ccccoeceveeieeiecie e 5034 ..o 11-7
CSV_GetVBaL .....ccevveiiiiiirieccsee e 5009....cccciiiiiiiniins 11-8
CSV_GetVMEM ..ot 5010 ., 11-9
CSV_SetDateTime ....cccveeeerie e sie e 5007 v 11-7
CTL_GetUpCOUNEr .....cceeivieiieiiniinie e 12003 ..o 12-1
EDM_GetEgINtensity .........coceveiveenienc e 1058 13-4
EDM_LaSerpointer .......ccccevevereseeeereeieseeseesennns 1004 ..., 13-2
EDM_SetEglINtensity..........ccocvveieieeiene e 1059 . 13-5
10S_BeepOff....covciiiiiiierere e 20000 .......ccoreiriennn 9-3
IOS_BEEPON......cicirieictesieiee et 20100 R 9-2
MOT_ReadLockStatus ..........cvevereerierererirsieannnes 6021 ..o 14-2
MOT _SetVeloCity .....cccovvvvvvirceeicre e 6004 ..., 14-5
MOT _StartController .........c.ccovvevievieiieieeieenes 6001 .....ccovvreieien, 14-3
MOT _StopController..........ccccvovviviiveieicnieseeeene 6002....cccveerrrireen, 14-4
SUP_GetConfig.....cccvvvveriinriieiseneese e, 14001 ..., 15-1
SUP_SetConfig......ccovvvrvereererernseseeeseeseseeaneas 14002 ..o 15-3
SUP_SwitchLowTempControl...........ccccoceivnnnees 14003 ..o 15-4
TMC_DOMEASUIE......eeeiivieiieciiee e 2008.....ccciiiiiiiiiies 16-22
TMC_GetAnglel.....cccocvvvvvireieee e 2003 ..., 16-13
TMC_GetANGIES ....oveieecieieece e 2107 v, 16-15
TMC_GetAngSWItCh.....ccccoviveiece e, 2014 ..o, 16-42
TMC_GEtAIMCOIT ..o 2029 ..., 16-28
TMC_GetCoordinate.........cccovvveveierererrsnsnannns 2082 ..., 16-7
TMC_GetEAMMOUE......cccvierrrcreieese e 2021 oo, 16-44
TMC_GEtFACE ...cvevveveieicieceeee e 2026 ...ociieieeieien, 16-39
TMC_GetHeight.......ccccovcvvveieeeeecc e 2011 e, 16-26
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TMC_GetInclineSwitch........c.cccoovvivviviiviiicen, 2007 e 16-43
TMC_GEtPriSMCOIT .....ocvvvvviereeeieiesese e seseenes 2023 ..., 16-31
TMC_GetRefractiveCorr........cocoovveveeieeieeieeiens 2031 .o, 16-33
TMC_GetRefractiveMethod...........cccceevvveiernennn, 2091 ..., 16-35
TMC_GetSignal ....coccovveviiiiicnieieee e 2022 ..o 16-40
TMC_GetSimpleCoord ........cccovvvveveveneiennieenns 2116 .o, 16-46
TMC_GetSimpleMea ........ccooeviiiniiiniecieee, 2108 ..o 16-10
TMC_GetSIopeDistCOrT........ccouvieierene e 2126 .o 16-54
TMC_GEetStation ........ccccevvverererese e 2009 ..., 16-37
TMC _IfDataAzeCOorITEITOr.......cocvevvviieiie e, 2114 i, 16-50
TMC_IfDatalnCCOITEITOr .....cccvvveveeieeveesirsieanns 2115 i 16-52
TMC_QUICKDISE.....ccviveiiiiiiieisie e 2127 o 16-17
TMC_SetAngSWItCh ..vccvveeiiece e, 2016 .cvieieieieee, 16-53
TMC_SetAtMCOIT ....oeevveeeese e 2028 ....eviiveierens 16-28
TMC_SetEdMMOME .....covveveiieice e, 2020 ...t 16-46
TMC_SetHandDIist.........ccccvvvviveieienese e 2019 ., 16-24
TMC_SetHeight ......ccooveiviiieeiecece e 2012 i, 16-27
TMC_SetInclineSWitCh ........ccoveveviriiece s, 2006 ..o, 16-44
TMC_SetOrientation .........cccceeveverereniesesnsnannns 2113 e, 16-29
TMC_SetPrisSmMCOIT........cccevieiieiie e 2024 ..o, 16-32
TMC_SetRefractiveCorr ......c.cccvvevvereriernsninannns 2030 ., 16-34
TMC_SetRefractiveMethod ...........cccccceeeveiienne, 2090......ccciiiiein, 16-36
TMC_SetStation ......c.coevvvvirnieeieresese e 2010 .o, 16-38
WIR_GetRecFormat...........ccccevveviveiiie i, 8011 ..o, 17-1

WIR_SetRecFormat...........ccceveveiiveeiiee e 8012 17-2

D-2 NUMERIC ORDER

Number Name Page
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1 o COM _LOCAL.....ccvieierciececeese e 10-3
107 e, COM_SetDOUbIEPIeCiSION .......ccvevvvivireeieeeesiesiesieaneas 5-7
108 ..o, COM_GetDoublePrecision ..........ccccovevieevieevieeieesieene, 5-5
109 ., COM_SetSendDelay ........cccoeverererviieeieneneseeseeseanens 10-2
110 i, COM_GetSWVEISION ...c.oecviciiciecie e 10-1
111 COM_SWItChONTPS ..ot 10-4
112 COM_SWItchOFfTPS ... 10-5
113 e COM_GetBinaryAvailable............ccccooioiiiiiiniens 10-7
114 ., COM _SetBinaryAvailable ............ccocooveieveicicnnieenns 10-8
115 e COM_EnableSignOff.......ccoeiiiiiiiiiiiee s 10-6
1004 ... EDM_LaSerpOINter......cccivivrreeeerieriesesieseeieseeseesrennens 13-2
1058 ...ccoeieee EDM_GetEgINtENSIty......ccccoeeieiiiie i 13-4
1059 ..o EDM_SetEgINtensity .......cccoeeeeeieieiineneeie e 13-5
2003 ....ccceveee TMC_GetANGIEL....ocviveieee e 16-13
2006 ............... TMC_SetInclineSWitCh.........cccovviiiiiiicircc e, 16-44
2007 .o, TMC_GetInclineSWitch .......ccccovvvivivvivcce e, 16-43
2008 ..o TMC_DOMEASUIE .....veevivieiiieiiee e 16-22
2009 ....cccoeee TMC_GetStation ......ccccveveeee e 16-37
2010 .coeree TMC_SetStation.......ccccveeereerere e 16-38
2011 .o TMC_GetHeight ..o 16-26
2012 .o, TMC_SetHeight ... 16-27
2014 ..., TMC_GetANgSWILCH ..cvcviiiiicicece e 16-42
2016 ...cceveee TMC_SetANgSWItCh ....ocvvciccc e 16-53
2019 ....ccoovene. TMC_SetHandDist.........cccvvreriiiiieiseseee e 16-24
2020 .....cocuene. TMC_SetEdMMOME .....cocvivveiciceicece e 16-46
2021 .o, TMC_GetEAMMOUE. ....ccvveveieiererie e 16-44
2022 ..o, TMC_GEtSignal ......cccccvvieiiiiicicees e 16-40
2023 ..o TMC_GetPriSMCOIT.....ccveeeie e 16-31
2024 ............... TMC_SetPriSMCOIT ......coveiieieece e 16-32
2026 ... TMC_GELFACE.....ceeiee e e et 16-39
2028 ... TMC_SEtAtMCOIT...c..eeeeieeee e 16-28
2029 .....ccene. TMC_GEtAIMCOIT ... 16-28
2030 .coereee TMC_SetRefractivVeCorT ......c.covvveveresveeee e 16-34
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2031 .o, TMC_GetRefractiveCorT .......cocevvvvvvsivece e 16-33
2082 ..o TMC_GetCoordinate.........cccoververererrseeeeesese e 16-7
2090 ... TMC_SetRefractiveMethod ...........cccccoeeviviiiiciieeneenne, 16-36
2091 ..o TMC_GetRefractiveMethod ..........ccccevvvvveievencieninne, 16-35
2107 oovevien TMC_GEetANGIES.....ceiiieicecece e 16-15
2108 ...coeeveee TMC_GetSimpleMea.....c.ccevevvvivreirceeee e 16-10
2113 ... TMC_SetOrientation...........ccccevvvivenienieneece e 16-29
2114 ..., TMC_IfDataAZeCOITEITOr ......c.ccceeveeieciece e 16-50
2115 ., TMC_IfDatalNCCOIMEITOr .....vevveveevir e 16-52
2116 .o TMC_GetSimpleCoord........cccocoviienieiiiene e 16-46
2117 i TMC_QUICKDISE......ceitiiiiiiiirieiccrie e 16-17
2126 ..o TMC_GetSIopeDiStCOrT .....cccoveiirieriieieiene e 16-54
5003 .....cccevee CSV_GetInstrumentNO ......cocvvevveiiie e 11-3
5004 .............. CSV_GetInstrumentName .........cccocvvieviveriensieeseeneeeees 11-4
5007 ..ocovrvenne CSV_SetDateTime ....cvvveieeiierieisie e 11-7
5008 ....ccccveeene CSV_GEetDAETIME ..vvveveeieieie e see e e e e 11-6
5009 .....ccene.. CSV_GEtVBaL......c.oveviiiiieiiciesieise s 11-8
5010 ..cooevrnnee. CSV_GEtVMEM ...ttt 11-9
5011 ..o CSV_GEetINtTEMP cooveevvece s 11-10
5034 .....ccceee CSV_GetSWVErSION.....ccoccvicciieiee e 11-7
5035 .o CSV_GetDeviceConfig......oceverererieiireienene e seesnaneas 11-5
6001 ............... MOT _StartController..........cccovevieevieevieeie e 14-3
6002 ....cccevenee MOT _StopController.........ccoveveveivnieiiee s 14-4
6004 ... MOT_SetVelOoCity .......ccooeiiieiiiieice e 14-5
6021 ............... MOT _ReadLoCKStatusS.........c.covveveeriierieeie e 14-2
8011 ..o WIR_GetReCFOrmat.........cccovvvveviereeceee e 17-1
8012 ...c.ccvee WIR_SetRecFormat..........cccovveeeiiieiies e 17-2
9007 ...covvvenee AUT_SELTON oo e 7-12
9008......c.c.c..... AUT_ReadTOl....ccocoiiiieeiiiceseee e 7-10
9011 ..o AUT_SetTimeOUL......cccvevireierese e 7-14
9012 .covvreee AUT_ReadTimeOUL.......ccovivireierieriesinseee e seesie e 7-13
9013 ....ccoevene. AUT_LOCKIN ittt 7-30
9027 .evveenne AUT_MakePosSitioning .......cccceevevervrivsrerienenesesenenans 7-15
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9028 ....ccccvenee AUT_ChangeFace.......ccovvvererineie s seeseee e e 7-19
9029 ....cceeveee AUT _SAIC.....cveiire v 7-25
9030 ...coeiene AUT_GetFine AdjustMOode. .........ccooerieiiiencieiieee 7-28
9031 ..ccveiene AUT_SetFine AdjustMode .........cccocvvveverencnesrceen 7-29
9037 .covevrienn AUT_FINEAJUSE.....cveveiierieicie et 7-22
9040 ....ccccvene. AUT_GetUserSpiral........ccccocvvvvvvivieeesene e 7-33
9041 ..o AUT_SetUserSpiral ..o 7-33
9042 .....ccvee AUT_GetSearchArea.........ccoceevvvieviee e 7-31
9043 ..o AUT _SetSearchArea........ccevevereresesiesieenesesesesnenns 7-32
11003.....ccceee BMM_BeepNOrmal..........ccccooeiieiinineienineee e 9-2
11004.............. BMM_BeepAlarm.........ccccocvviviieineicne e 9-1
12003.............. CTL_GetUPCOUNLET.....cccueiiieiieiiieiieeiie s 12-1
14001.............. SUP_GetConfig.....ccoevrerieiiirieisesisiseseese e 15-1
14002.............. SUP_SetConfig ..c.oovrvrecieiee s se e 15-3
14003.............. SUP_SwitchLowTempControl..........cocooeveiiieninnnnns 15-4
17008.............. BAP_SetPriSMTYPE ..ocvvvieeeee s 8-6
17009.............. BAP_GetPriSMTYPe....ccoeiieeeienie e 8-5
17017 BAP_MeasDistanceANgIe........cccccvvvvvrveierese e, 8-10
17018.............. BAP_GEtMEaSPIQ ....cvveiveiesie e sieeseeesieesie e e seae e 8-8
17019............. BAP_SetMeasPrg........cccviierierieiie e 8-9
17020.............. BAP_SearchTarget.......ccooveverveveienesnseeeeseese e e 8-13
17021.............. BAP_SetTargetTYPe ....coocveeierieiie e 8-4
17022.............. BAP_GetTargetTYPe......cccveieriesee e e e see e 8-4
17023.............. BAP_GetPrismDef ........ccooeiviiiniicieieeie e, 8-7
17024.............. BAP_SetPrisSmDef..........cooiviieviiieiecenee e, 8-7
18005.............. AUS_SetUSErAIIrState .......coveveerr e 6-2
18006.............. AUS_GetUSerAtrState .......ooveveve e csiee s 6-1
18007 .....ccoc.e. AUS_SetUserLockState .......ccoevevvvvsviiveevenese s 6-5
18008.............. AUS_GetUserLockState ........cocevveveeieeveiic e, 6-3
18009.............. AUS_SWItChRCSSEarch........cccovvvvvvvvivieeeccsc e 6-6
18010.............. AUS_GetRcsSearchSWitCh .......ccccovvvvvicvccicsc e, 6-6
20000.............. IOS_BeePOFf. it 9-3
20001.............. IOS_BEEPON ...t 9-2
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