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Disclaimer
SOFTWARE LICENSE- VERSION1.0- JANUARY 16TH, 2009

THE LICENCE FREE SOFTWARE IS OF AVERAGE QUALITY ANBUITABLE FOR NORMALUSE ON COMMON PERSONAL
COMPUTERSACCORDING TO THE PRESENT STATE OF SOFTWARE TECHNOL®OSO GUARANTEE CANBE ASSUMED
FOR THE CORRECT OPERATION OR ABSENCE OF COMPUTERRVUISES NORFOR THE REMOVAL OF ANY FAULT WHICH
MAY OCCUR.IN CASE OF AN INCORRECT PROGRAM IFM ELECTRONIC GMBBANNOT BE HELD LIABLEFOR COST
INCURRED AT THE CUSTOMERE.G. MAINTENANCE, REPAIR OR RECTIFICATIONOF FAULTH

THE EXCLUSION DOES NOT APPLY TO DAMAGE FOR WHICH LIBILITY IS MANDATORYACCORDING TO PEREMPTORY
LEGAL PROVISIONSCOPYRIGHT BY IFM ELECTRONIC GMBH ESSEN NO COPIES MAY BE MADE WITHOUTTHE
WRITTEN PERMISSION OF IFM ELECTRONIC GMBH HIS ALSO GOES FOR PRINTINGIMAGES OR TEXT FOR BUSIRE
USEWE RESERVE THE RIGHT TO MAKE TECHNICAL ALTERATIONS
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1. Introduction

The O3D is a distance measuring camera. It contab¥x50 Pixel PMD-Matrix, which
provides intensity and distance images for eachlmkthe scene. The O3D provides two
interfaces, one is an ethernet connection for panazmg the sensor and obtaining data, the
other is a process connection providing digitalitdputput lines and an analog output.

The communication with the O3D is based on two TERbrts. The first port is configuring
the camera settings based on an XML-RPC serveoqubtThe XML-RPC interface library
can be obtained from www.xmlrpc.cdil. The second port transfers image-data based on
TCP/IP bytestream socket. Each picture is queneskbding a single byte to the sensor via
this socket.

1.1. O3D Basics

The distance measurement is based on the timegbt-firinciple. The PMD-technology
enables a matrix-arrangement of the detector elemena %2”-chip. Due to the distance
measurement principle the sensor can detect detamrto a unambiguous range of 6.5m.
Any object beyond is seen modulo the unambiguongaaeg an object 8m away will be seen
at 1.5m.

unambiguous
range ~ |
® | | I |
measured | | ' '
" | I I I
distance I I | |
of the | | I I
object | | | 1
l 1 =
Ix unambiguous 2x unambiguous 3x unambiguous 4x unambiguous
range range range range

real distance of the object

The unambiguous range can be increased by usingldrdquency mode. In this mode two
exposures at different frequencies are taken ambiceed, such that the unambiguous range
is increased to 45m while the framerate is halfed.

Frequency mode Single FRQO| Single FRQ1 Single FRQ2 Dual FRQ3
Unambiguous Range 6.51m 7.38m 7.40m 45m

The O3D illuminates the scene with its internal mated infrared LED light source. The
reflected light is collected by the lens and pass®d the PMD-Matrix. In order to measure
the distance four exposures are required. Theseaaried out in quick succession and are
followed by approx. 30ms data processing time, lctv the image is calculated based on
raw data.

03D Exposure Scheme: Doublesampling
Illumination On Data Processing
H —
4x Integration Timel 4% Integration Time2
Ready—l
Pin |
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The accuracy of the distance measurement improitashwgher collected light levels. Thus
distances of dark objects are noisier than thoseight objects. Since the sensor illuminates
the scene, the light level falls quadratically wdistance. Thus if the distance of an object is
doubled, its light level decreases to a fourthhefariginal value. The combination of both
effects, distance and reflectivity, produces a lidghamic range of light levels in a scene.
Therefore black objects, having a diffuse reflatfiof 5%, can be detected up to distances of
about 4m. Retroreflecting objects can be detegteth wlistances of 150m, so they will pass
through the unambiguous range several times.

Since light is used as the measuring media, anpgt@mbient light, like the sun or
spotlights, can increase the noise of the measuntef@e assured that maximum effort has
been applied, to reduce this effect.

1.2. Output Data Formats

The O3D determines the distance and the greysehle Yor each pixel. The distance
information is provided in several formats. A comdtion of several types is possible.

The distance is intrinsically measured in a spla¢doordinate system, center of this
coordinate system is the theoretical focus poirthefsensor. Consequently the sensor is able
to provide a matrix with radial distance valuesingghe focal length of the lens the three
matrices of the Cartesian X, Y and Z coordinatescatculated.

Again, each matrix can be queried individuallymcombination with others.
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1.3. HeartBeat

If the communication client to O3D is interruptettahe client tries to reconnect to the O3D,
this attempt will fail as the O3D still has its popen. To avoid this situation the heartbeat
function can be enabled. If the O3D doesn't recaivéML-heartbeat command every 10
seconds, it will close its ports and the clierdlide to reconnect with the camera.

If there is no need to keep the XML-Communicatipem, because there is no need to modify
sensor parameters or releasing software triggeesXMLRPC Port can be closed.

The Data-Communication Port provides a TCP-Keepalivneout with a value of 10

seconds. After detecting a communication erroistiresor will close all communication ports
and resets the communication servers. After tloigeat can reconnect. While the Display
shows “OnLi” there is no possibility to connectth® sensor with a separate client.

1.4. Image Acquisition Settings

There are several image acquisition settings tomge the camera performance. As with any
regular camera an important parameter is the expdsue, which is called the integration
time. Generally the longer the integration time ti@re distant objects can be detected. At the
same time bright objects in the near neighborhoiticstart to saturate.

To be able to see close and distant objects aaime time, a double integration scheme is the
standard working mode of the sensor. Here, two areagents, one using a long, one using a
short integration time are carried out and for gaigkl the appropriate values are selected.

To optimize the integration time it is recommend@evork in single integration mode

without any filters. The best integration time ragiis found when most pixels are neither
saturated nor underexposed. If singular pixelsaterated, they are being taken care of by
the second short integration time. If the firstdantegration time is too long, all pixels will

be taken from the short integration time and theeethe performance doesn’t improve with
longer integration time.

Unless speed is the ultimate priority, it is alwagsommended to operate in double sampling
mode. In most applications a ratio of 10 betweam limtegration time and short integration
time is appropriate.

The integration time of one exposure can be vanehde range from 1 to 5000us. The total
integration time for one image is four times thea@sure time plus a small read-out time.

The default value of the long time integration tim000pus.

1.5. Image Acquisition Timing

The O3D can operate in different timing schemesdkfine when images are taken. These
modes are the free-running and the triggered mode.

In free-running the sensor is continuously takimages according to current acquisition
mode (single/double integration, single/dual fragpye image averaging). The time span of
the current mode is called evaluation time andasipded in the image header. In order to
operate a particular framerate set the inter-framue-time (ifm-time) accoring to:

ifmtime = ; —evaluatiotime
framerat

Since the sensor has a powerful illumination it wdat up. There is a temperature protection,
so the sensor can not be damaged in a regulaoanvent.

Whenever data is queried by sending a string oétoase letters (e.g. ‘xyz’) on the data
channel, the camera responds the data of thexdpssere time. All image types in the query-
string derive from the same exposure time.

If the time interval between two queries is lonlfjjraages except the last one taken are lost.
If the time interval between two queries is shittg same image is sent twice. The header of
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the second dataset will indicate in the Validimagegy if the image has already been sent.
Both headers will have the same timestamp.

In order to synchronize with the free-running sensis recommended to use a string starting
with a capital letter (e.g. ‘Xyz’). The capital et X' indicates that the data must come from a
picture acquisition that has not been sent befidne.following lower case letters mean that
the ‘yz’-values come from the same exposure timidasX’-values.

If the time interval between two queries (e.g. ‘Xgnd ‘Xyz’) is short, the answer of the
second query is delayed until the data of the meage acquisition is available. If the query-
string is ‘XYZ', the ‘X’, 'Y’ and ‘Z’-values come fom consecutive images.

Freerun Timing Illumination
7] Data Processing
1/Sampling Rate W Data Query
Ima%e 1 Ima%e 2 Ima%e 3
Example of I Image 1 Ready IIITlage 2 Ready IImage 3 Ready
Data Query Timings: | | |
17 I h 4 I >
I TImage 1 is sent 1 Image 2 is sent |
1 1 |
Iy \ 4 1

| Header: Validlmage=1 Header:Valid Image= -1

|
: Image 1 iz gent Image 1 iz sent :
|
1 1

In triggered mode, the camera takes images only agogger event. The trigger can be
issued either through hardware (positive edge/ingatige on Pin 2) or software (XML-
RPC-command). The data query is independent dfitiger event and is operating in
analogy to the freerun mode. If a capital lettegugried and no trigger-event has happened,
no data will be sent.

Header: Validimage=1 Header:Valid Image= -1

Trigger Timing Illumination
7] Data Processing
V Trigger
¥V Data Query
Image Image 2
v v B
ITmage 1 Ready IImage 2 Ready
Example of Data Query Timings: : :
I v Y >
1 Image 1 iz sent | Image 2 is sent
Ly 7 | _
: Image 1 is sent Image 1 is sent : v
1 I
1 1

The AverageDetermination-Setting determines thebmrrof images, that are averaged
before the data processing is carried out. The énaagjuisition is automatically carried out at
maximum framerate.

1.6. Temperature Limit
If the temperature limit is exceeded, the sensapssthe illumination and issues a temperature
error. It is still operating and will respond toyancoming XML-commands, but it cannot
take new images. If an image is queried the lagd wvaage is sent. The image header (valid
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image) is set to zero, indicating that the imagalds After cooling down the sensor
automatically restarts the illumination.

A temperature error is likely to occur at high gmation times and fast framerates together
with a poor thermal coupling of the mounting.

1.7. Image Processing

There is a choice of several data filters availablere are two categories, one performing in
the spatial and one in the temporal domain.

Z Distance without Filter Z Distance Median Filter

Z Distance Mean Filter

0.8
0.75

The spatial filters act on one image, so that eaehsurement is independent of its
predecessors. The median filter is the defauétrfiince it edge-conserving and still provides
reasonable filtering. Even more powerful is the mélker, which smoothes edges.

1.8. Process Connection

The process connection of the O3D is the 8-pin-eotor. In addition to the power supply
there are 6 pins labeled Trigger, Ready, IN1, I@RT1 and OUT2. The electrical
characteristics of the digital input lines are OBF=and ON=24V/3mA. The digital outputs
are OFF=0V and ON=24V/max100mA. The analog outpage is 0V to 10V/max10mA
(min. burden 1R) in voltage configuration and 4mA to 20mA/max10¥%ax. burden 500Q)

In current conflguratlon.

- 124V
Trigger-input
GND
OUT1 / Analog out
Ready
ouT2
IN1
IN2

The process connection pins are controlled thr@kgtregister settings. The sensor has to be
in framegrabbermod@/DAXM_Set Pr ogr am=7), otherwise the sensor software periodically
overwrites the register values. Registers contata tbr read and for write. The sensor may
modify the content of the registers. It will theyed usually be the case after having set a

PRI HERE

File: 03D2xx_Programmers_GuideV1.3.doc Page 9 of 23
Date: 21.12.10



o
ifm electronic

0O3D2xx Programmers Guide (PRELIMINARY )

register value (e.g. Reg37=0), that reading thestexgwill return a different value (e.g.
Reg37=8).

The registers can be accessed through the functions

xm OPS_Cet | ORegi st er (REGADDR) and

xm OPS_Set | ORegi st er (REGADDR, VAL) (see 2.1 for further details).

Digital Input:

The state of all digital inputs is representedh®s/ ¢ontent of Reg41:

Bit 7 6 5 4 3 2 1 0
Short-name | x X Trigger | In2 In1 X X X
Resetvalue | 0 0 0 0 0 0 0 0

The Trigger pin is a digital input only. If the i@ acquisition timing is hardware trigger, the
trigger signal has to be connected to the triggerqgiherwise the pin is free to be used as
input pin (Reg41, Bit 5).

The IN1- and IN2-pin can be digital input pins. Tihput signal can be obtained through
register Reg41, Bit3 and Bit4.

Digital Output:

The IN1-, IN2-, OUT1- and OUT2-pin can be digitaitput pins. The 8bit output register
controls the timing of the output pin. A registewe O sets the pin permanently OFF and a
255 sets the pin permanently ON. Other values gém@n ON-Pulse, where the pulselength
is the registervalue times 10ms, eg. a registeevafui 0 sets the pin ON for 100ms and then
OFF.

OuUT1:

The OUT1 configuration can be digital input, anabagput current or analog putput voltage.
The configuration is controlled through variousistgrs:

» Digital Out Reg37=00, Reg22=0 Reg36 = Value

* Analog Current Reg37=16, Reg22=0, Reg36=0 Reg23alae/

* Analog Voltage Reg37=144, Reg22=0, Reg36=0 Reg¥alze

The configuration has to be set once prior torsgttne value. The analog value is represented
by an 8bit-value (0...255) in register Reg23, viitheing the lowest output (0V/4mA) and 255
the highest output (10V/20mA).

Summary:
Function | Pin # | Digital IN Digital OUT Analog OUT Analog OUT
0V - 24V/3mA |0V - CURRENT VOLTAGE
24V/100mA 4mA — 20mA oV - 10V
Trigger 2 |Reg4l, Bit5
1=ON
0=0OFF
OuUT1 4 Reg37 =0 Reg37 =16 Reg37 = 144
Reg22 =0 Reg22 =0 Reg22 =0
DIGITAL OUT Reg36 =0 Reg36 =0
Reg36 ANA. CURRENT | ANA. VOLTAGE
0 =OFF Reg23 Reg23
1..254=0N-Pulse| 0...255 = 4...20mA0...255 = 0...10V
255 =ON
OouT2 6 Reg35
File: 03D2xx_Programmers_GuideV1.3.doc Page 10 of 23
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0 =OFF
1..254=0ON-Pulse
255 =0ON
IN1 Reg41, Bit3 Reg32
1=0ON 0 =OFF
0=0OFF 1..254=0N-Pulse
255 =0ON
IN2 Reg4l, Bit4 Reg33
1=0ON 0 =OFF
0=0OFF 1..254=0N-Pulse
255 =0ON

File:
Date:

03D2xx_Programmers_GuideV1.3.doc

21.12.10

Page 11 of 23



o
ifm electronic

0O3D2xx Programmers Guide (PRELIMINARY )

2. XML-RPC Functions

In order to provide access to the sensor’s imatg aed to configure the sensor, an interface
is provided using the XML-RPC protocol [1]. If yawe implementing software to
communicate with the sensor you have to create &-RWC client to talk to the sensor’s
server. A free XML-RPC library is available [2].

The server listens for a connection on port 808@dfault. This value can be changed. The
following XML-RPC functions may be called on thenss side:

Each function name is to be sent to the server avght of appropriate XML-RPC values
(arguments and results) having a syntax like

pXm Cl i ent->execute ("xm -rpc_function_nane", args, result);
The syntax depends on the used XML-RPC library. ddde examples below refers to
Version 0.7 of XmIRpc++ by Chris Morley.

xm -rpc_function_name iS a pointer to a constant char array containegftinction to be
called in the sensor.

ar gs is an array of XML-RPC values passed as paramtidhe sensor.

resul t is aXML-RPCVvalue array containing the response of the seffter @eturning from the
executed command.

2.1. Sensor Connection Settings

MDAXM.Connect CP
has to be called at the beginning of a XML-RPCis@ss

ar gs[ 0] IP-address of the client

ar gs[ 1] parameter is mandatory. O=HeartBeat ON, 1=HeartB&&t If ON
MDAXMLHeartbeat function has to be called once withO seconds.

resul t[ 0] Error code, O for no error

resul t[1] firmware version

resul t[ 2] sensor type

MDAXMLDi sconnect CP

ar gs[ 0] IP-address of the client
resul t[ 0] Error code, O for no error
MDAXM_Get | P

args no arguments

resul t[ 0] Error code, O for no error
resul t[1] IP String

MDAXM_Set | P

ar gs[ 0] 0

args[ 1] 0

ar gs| 2] IP String

resul t[ 0] Error code, 0 for no error , Modification becomé&seive after reboot!

MDAXM_Get SubNet nmask

args no arguments
resul t[ 0] Error code, O for no error
resul t[1] IP String
VDAXM_Set SubNet nask
ar gs[ 0] 0
args[ 1] 0
ar gs[ 2] IP String
resul t[ 0] Error code, 0 for no error, Modification becomefeetive after reboot!
File: 03D2xx_Programmers_GuideV1.3.doc Page 12 of 23
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MDAXM_Get Gat ewayAddr ess

args no arguments

resul t[ 0] Error code, 0 for no error

resul t[1] IP String

MDAXM_Set Gat ewayAddr ess

ar gs[ 0] 0

args[ 1] 0

ar gs| 2] IP String

resul t[ 0] Error code, 0 for no error, Modification becomefeetive after reboot!

MDAXM.Get DHCPMode

args no arguments

resul t[ 0] Error code, O for no error

resul t[ 1] 1=DHCP-Mode  0=Static IP

MDAXM.Set DHCPMbde

ar gs[ 0] 0

args[ 1] 0

args|[ 2] 1=DHCP-Mode  0=Static IP

resul t[ 0] Error code, 0 for no error, Modification becomefeetive after reboot!

MDAXM_Get Xm Port CP

args no arguments

resul t[ 0] Error code, O for no error

resul t[1] Current port number from 1 to 65535, default 8080

VDAXM_Set Xm Port CP

ar gs[ 0] Valid port number from 1 to 65535, default 8080

resul t[ 0] Error code, 0 for no error, Modification becomefeetive after reboot!

MDAXM.Get TCPPor t CP

args no arguments

resul t[ 0] Error code, O for no error

resul t[1] Current port number from 1 to 65535, default: 50002

MDAXM_Set TCPPor t CP

args [0] Valid port number from 1 to 65535, default 50002

resul t[ 0] Error code, 0 for no error, Modification becomefeetive after reboot!

MDAXM_Hear t Beat

ar gs no arguments

resul t[ 0] Error code, O for no error

xmIOPS Get | ORegi st er

ar gs[ 0] register address to read
resul t[ 0] Error code, O for no error
resul t[1] 8 bit register content

xmlOPS Set | ORegi st er

ar gs[ 0] register address to write
args[ 1] 8 bit value to be written
If MDAXMLSetProgram is not set to 7, this value da@ overwritten by the
program
resul t[ 0] Error code, O for no error
resul t[ 1] data that was written
File: 03D2xx_Programmers_GuideV1.3.doc Page 13 of 23
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2.2. Image Acquisition Settings
VDAXM.Set Wor ki nghbde

ar gs[ 0] parameter contains a 1 to turn on the image sane®@ 0 to turn it off.

resul t[ 0] Error code, 0 for no error

resul t[1] TCP Port

MDAXM_Get Fr ont endDat a

ar gs no arguments

resul t[ 0] Error code, 0 for no error

resul t[1] Integer, always 0

resul t[ 2] Modulation Frequency 0 (23MHz) 1 (20.4MHz) D@EVHz)

resul t[ 3] Integer, O for single sampling an 1 for double stamypmode

resul t[4] Integer, always 0

resul t[5] Integer value between 1 and 5000 representingitegration time in microseconds
for the first integration time (short).

resul t[ 6] Integer value between 1 and 5000 representingitegration time in microseconds
for the second integration time (long)

resul t[7] Integer, 20 always

resul t[ 8] Actual Inter Frame Mute Time

MDAXM_Set Fr ont endDat a

args[ 0] Integer, always 0

args[ 1] Modulation Frequency 0 (23MHz) 1 (20.4MHz) BD@E&VIHz)

ar gs| 2] Integer, O for single sampling an 1 for double stimgpmode (default 1)

args|[ 3] Integer, always 0

ar gs| 4] Integer value between 1 and 5000 representingitegriation time in microseconds
for the first integration time. (default 125) INKLNT2

ar gs[ 5] Integer value between 1 and 5000 representingitegriation time in microseconds
for the second integration time (default200) INTING 2

ar gs[ 6] Integer, always 20

args[ 7] Inter Frame Mute Time in microseconds. ControlesRhamerate.Integer value
between 0 and 10000.

resul t[ 0] Error code, O for no error

resul t[1] Error hint: bit coded check of parameters

resul t[ 2] Modulation Frequency 0 (23MHz) 1 (20.4MHz) D@EVHz)

resul t[ 3] Integer, O for single sampling an 1 for double stamypmode

resul t[4] Integer, always 0

resul t[5] Integer value between 1 and 5000 representingitegration time in microseconds
for the first integration time.

resul t[ 6] Integer value between 1 and 5000 representingitegriation time in microseconds
for the second integration time

resul t[7] Integer, always 20

resul t[ 8] Actual Inter Frame Mute Time in microseconds.

When sending configuration data:

The user may increase the sampling rate, if thentitog of the sensor ensures
enough heat dissipation. If the sensor tempera&txreeds a critical value, the
illumination switches off and the temperature alésrset. The sensor is still
operational and will respond the last valid dat#,ibdicating that the data is not
valid in the header. When the sensor cooled offlilvination automatically
resumes work.

MDAXM_Get Tri gger

ar gs no arguments

resul t[ 0] Error code, O for no error

resul t[1] Currently used trigger type. 1 for positive edgépr2negative edge and 3 for free
running (hardware trigger from the trigger input pif the sensor is disabled) and 4
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| for software trigger

MDAXM_Set Tri gger

ar gs[ 0] 0

args[ 1] 0

argsl 2] Trigger type. 1 for positive edge, 2 for negatidge, 3 for free running (hardware
trigger from the trigger input pin of the sensodisabled) and 4 for software
trigger

resul t[ 0] Error code, O for no error

MDAXMLTr i gger

| mage

args

no arguments

resul t[ 0]

Error code, O for no error

MDAXM_Cet Debo

unceTri gger

ar gs no arguments
resul t[ 0] Error code, O for no error
resul t[1] int, O if trigger debouncing is turned off

MDAXM_Set Debo

unceTri gger

ar gs[ 0] int, O for turning trigger debouncing OFF, for asther number ON
resul t[ 0] Error code, O for no error

VMDAXM_Get Aver ageDet er mi nati on

args no arguments

resul t[ 0] Error code, O for no error

resul t[1] int

MDAXM_Set Aver ageDet er mi nati on

args [0] 0

args [1] 0

args [2] Number of images, that are being averaged
resul t[ 0] Error code, O for no error
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2.3.

VDAXM_Get Pr og

Image Processing Settings

ram

args

no arguments

=]

resul t[ 0] Error code, O for no error

resul t[ 1] Program number
-> should be 7 for the framegrabber, otherwise I@sRan change during operati

VDAXM_Set Pr ogr am

args [0] 0

args [1] 0

args [2] 7 for enabling frame grabber modus. Must be caliéal to use sensor.
Every Call sets the Image Acquistion Parametetbdin default values (Integratio
Times: 2000 + 125, Double Sampling, Continous Teiggramerate 4Hz, Median
Filter: ON)

resul t[ 0] Error code, O for no error

MDAXMLSetMedianFilterStatus

args [0] int 0 = off, everything else on

resul t[ 0] Error code, O for no error

MDAXMLGetMedianFilterStatus

resul t[ 0] Error code, O for no error

resul t[1] int 0 = off, everything else on

MDAXMLSetMeanFilterStatus

Args [0] int 0 = off, everything else on

Resul t[ 0] Error code, O for no error

MDAXMLGetMeanFilterStatus

Resul t[ 0]

Error code, O for no error

Resul t[ 1]

int 0 = off, everything else on
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3. Error Messages

In some communication protocols, the result igdillvith an error information.

The returned error code can be one of the following

MEANING CODE

SENSOR_NO_ERRORS 0
SENSOR_FIRST_ERROR_ID -100
SENSOR_ALREADY_CONNECTED -102
SENSOR_NO_ACTIVE_PRODUCT -103
SENSOR_NOT_PRODUCT_LIST -301
SENSOR_COULD_NOT_COPY_FILE -900
SENSOR_COULD_NOT_OPEN_FILE 901
SENSOR_PRODUCT_NOT_FOUND -902
SENSOR_SEARCHING_FOR_INDEX -903
SENSOR_PRODUCT_NAME_EXITS -904
SENSOR_COULD_NOT_SAVE_XML -905
SENSOR_ACTIVE_PRODUCT_INVALID -906
SENSOR_PRODUCT_ID_INCORRECT 907
SENSOR_SEARCHING_PRODUCT -908
SENSOR_COULD_NOT_COPY_PRODUCT_DIR 910
SENSOR_INVALID_TRIGGER_MODE -1000
SENSOR_INVALID_NAME -1100
SENSOR_INVALID_LOCATION -1101
SENSOR_INVALID_IP -1102
SENSOR_INVALID_NETMASK -1103
SENSOR_INVALID_GATEWAY -1104
SENSOR_INVALID_XMLRPC_PORT -1105
SENSOR_INVALID_UDP_PORT -1106
SENSOR_INVALID_EXT_SWITCH_PARM -1107
SENSOR_INVALID_DEBOUNCED_TRIGGER -1108
SENSOR_INVALID_LASER_MODE -1109
SENSOR_INVALID_MAC_ADDRESS -1110
SENSOR_INVALID_SW_VERSION 1111
SENSOR_SAVING_SENSOR_PRODUCT -1150
SENSOR_SAVING_NETWORK_PARMS -1151
SENSOR_SAVING_GLOBAL_SETTINGS -1152
SENSOR_WRITING_IP_ADDRESS 1171
SENSOR_WRITING_NETMASK 1172
SENSOR_WRITING_GATEWAY -1173
SENSOR_GENERALDATABASE_XML_NOT_OPENED -1200
SENSOR_READING_GENERALDATABASE_XML -1201
SENSOR_INVALID_COMMON_INFO -1202
SENSOR_INVALID_NETWORK_PARMS -1203
SENSOR_OPENING_FILE -1500
SENSOR_INVALID_PRODUCT_UPLOADED -1501
SENSOR_RESULT_ID_NOT_AVAILABLE -1600
SENSOR_IMAGER_NO_MEM -1700
SENSOR_IMAGER_OPENING -1701
SENSOR_IMAGER_NOT_OPENED -1702
SENSOR_IMAGER_CAPTURING -1703
SENSOR_IMAGER_GETTING_IMG -1704
SENSOR_IMAGER_SHARED_MEM_CREATION -1705
SENSOR_FTW_ERROR -1800
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SENSOR_PATH_ERROR -1801
SENSOR_ERROR_HANDLING_FLASH -1802
SENSOR_ERROR_INVALID_SAMPLINGRATE -2001
SENSOR_ERROR_GENERAL -4000
SENSOR_ERROR_SHORT_CIRCUIT -4001
SENSOR_ERROR_OVER_TEMP -4002
SENSOR_ERROR_HARDWARE -4003
SENSOR_NO_VALID_IMAGE 7001
SENSOR_INVALID_PARAM 7200
SENSOR_SP1_EQUAL_SP2 7201
SENSOR_SP2_EQUAL_SP1 7202
SENSOR_SP1_TOO_SMALL 7203
SENSOR_SP1_TOO_BIG 7204
SENSOR_SP2_TOO_SMALL 7205
SENSOR_SP2_TOO _BIG 7206
SENSOR_ANALOG_STARTPOINT_TOO_BIG 7207
SENSOR_ANALOG_ENDPOINT_TOO_SMALL 7208
SENSOR_PRODUCT_NOT_OPENED 7300

File: 03D2xx_Programmers_GuideV1.3.doc
Date: 21.12.10

Page 18 of 23



o
ifm electronic

0O3D2xx Programmers Guide (PRELIMINARY )

4. Data Interface

If turned on, the data-server listens to a blocldogket (default 50002) for a socket
connection. If a connection is established (onlg aha time), it waits for a querystring eg ‘id’
of ‘ID’. The following image types can be requessaagularly or in combination:

Imagetype String Return Value
radial distance d/D 1

grey image i/l 2

x coordinate of line of sight vector e/E 5

y coordinate of line of sight vector fIF 6

z coordinate of line of sight vector /G 7
cartesian x coordinates X/X 8

cartesian y coordinates yIY 9

cartesian z coordinates z/lZ 10

stop the socket connection q

The string always has to be sent prior to waitmgtiie data on the client side. The order of
the different images is not fixed. Every demandedge-type is sent with a header and data.
The size of the header is 376 bytes (94 float30esx#94*4 byte) and has the following
format:

Beware that the byte order of the header plus imagdata is in big-endian.

typedef struct | mageHeader|nformation {
[** @rief Overall data size in Bytes: header + image */

fl oat Dat aSi ze;

/** @rief Size of the header */

fl oat Header Si ze;

/[** @rief type of image cf. | MAGE HEADER: : | mageTypes */
fl oat | mageType;

/** @rief consecutive version nunber */

fl oat Ver si on;

[** @rief single or double integration */

fl oat Sanpl i ngMode;

[** @rief illu status 0,1,2,3 bit coded */

fl oat 11 uMode;

[** @rief frequency node cf. Modul ati onFrequency */

fl oat Fr equencyMode;

/** @rief unanbi guous range of current frequency */

fl oat Unanbi guousRange;

[** @rief tine needed by inmmge evaluation [ns] */

fl oat Eval uati onTi e;

[** @rief first integration tine single sanpling node [ns] */
fl oat I ntegrationTi me_ExpO;

[** @rief second integration tine double sanpling node [ns] */
fl oat I ntegrationTi me_Expl;

[** @rief tinestanp */
T_TI MESTAMP Ti neSt anp;
[** @rief median filter status */

fl oat Medi anFi |l ter;

[** @rief mean filter status */

fl oat MeanFi | ter;

fl oat i nternal _al;

fl oat i nternal _a2;

fl oat i nternal _a3;

fl oat i nt ernal _a4;

[** @rief displays if inage is valid or not */

fl oat Val i dl mage;
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fl oat Er r or Code;

fl oat i nternal bl;
fl oat i nternal b2;
fl oat i nternal b3;
[** @rief configured trigger node */
f | oat Current Tri gger Mode;
fl oat internal cl;
fl oat i nternal c2;
fl oat i nternal _c3;
fl oat i nternal _c4;
[** @rief Inter Frame Miute tinme*/
fl oat | f mTi me;

fl oat i nternal dil;
fl oat i nternal _d2;
fl oat i nternal _d3;
fl oat i nternal _d4;
fl oat i nt ernal _d5;
fl oat i nt ernal _d6;
fl oat i nternal _d7;
f | oat i nternal _d8;
fl oat i nternal _d9;
fl oat i nternal di0;
fl oat i nternal di1;
fl oat i nternal diz;
fl oat i nternal _di13;
fl oat i nternal _di4;
fl oat i nternal _d15;
fl oat i nternal d16;
fl oat i nternal di7;
fl oat i nternal _di8;
fl oat i nternal _d19;
fl oat i nternal d20;
fl oat i nternal d21;
fl oat i nternal d22;
fl oat i nternal _d23;
fl oat i nternal _d24;
fl oat i nt ernal _d25;
fl oat i nt ernal _d26;
fl oat i nternal d27;
fl oat i nternal _d28;
fl oat i nternal _d29;
fl oat i nt ernal _d30;
fl oat i nternal d31;
fl oat i nternal d32;
fl oat i nternal _d33;
fl oat i nternal _d34;
fl oat i nt ernal _d35;
fl oat i nt ernal _d36;
fl oat i nternal d37;
fl oat i nternal _d38;
fl oat i nternal _d39;
fl oat i nt er nal _d40;
fl oat i nternal d41;
fl oat i nternal _d42;
fl oat i nternal _d43;
fl oat i nternal _d44;
fl oat i nt er nal _d45;
fl oat i nt ernal _d46;
fl oat i nternal d47;
fl oat i nternal _d48;
fl oat i nternal _d49;
fl oat i nt ernal _d50;
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fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat
fl oat

nt er nal _d51;
nt ernal _d52;
nt ernal _d53;
nt er nal _d54;
nt er nal _d55
nt er nal _d56
nt ernal _d57;
nt ernal _d58;
nt ernal _d59;
nt er nal _d60
nternal _d61;
nternal _d62;
nt ernal _d63;
nt ernal _d64;

} T_| MAGEHEADER;

Possible values for the “ImageType” attribute are:

enum | mageTypes

{

b

| NVALI D_| MAGE = 0,
DI STANCE_| MAGE,

| NTERNAL_DATA A,
AVPLI TUDE_| MAGE,

| NTERNAL_DATA B,
NORMAL_X_| MAGE,
NORMAL_Y_| MAGE,
NORMAL_Z_| MAGE,
KARTESI AN_X_| MAGE,
KARTESI AN_Y_| MAGE,
KARTESI AN_Z_| MAGE,
| NTERNAL_DATA C,
SEGVENTATI ON_| MAGE

typedef struct Ti meStanp

{

fl oat Seconds;
fl oat Useconds;
} T_TI MESTAWP,

Beware that the byte order of the header plus imagdata is in big-endian.
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5. Sensor teach menu

For further parameterisation the sensor providegabutton interface. For entering the menu
push the MODE/ENTER button. For navigating throtigh first hierarchy of the menu use

the same button. For entering in a lower menu hitgapoint (like/ £ T) push the Set-
button. For changing a value push the Set buttore ian 5 seconds.

EF ds enter set ]
| delay
enter reset
[ dlr delay }
select display
[ d.5 mode j
|

[ T-IG select trigger]

mode

enter IP
address

ner

enter gateway
address

e )
[ H )
[Snm oo )
_gHeP )
)
)

(9]

| | & | |
~
0

select DHCP
mode

dCP

ext Ap select
[ InP mode
! show firmware]
[ Fu version
reset to
[ r&5 ] [ defaults ]

EF Menu point for extra settings

o5 Here you can enter a value between 0 or 5 secartti30i ms steps for a time in which the logical
output has to be high until it will be put on thetput

or Here you can enter a value between 0 or 5 secart30i ms steps for a time in which the logical
output has to be low until it will be put on thetput.

o b This menu point is used to select the display mabé.~ < is for normal mode,

rcd 1~ rcdd for a 180° reversed mode. The numbers 1 to 3 eléiaw often the measured
value shall be updated in the display:

e 1=50ms

e 2= 200ms

e 3= 600ms

Here the trigger mode of the sensor is selected.
« FMob = trigger on positive edge
« nkl = trigger on negative edge
« Frur = no trigger needed, free run mode

,
=~
Ca

Menu point for network settings

|
|
-

Here you can change the IP-address of the sensor

3| B
=l

Here you can change the gateway-address of thersens

Here you can change the subnetmask of the sensor

=
-

- Turn the dhcp mode eihterr oraf f .

| T L1 S| -~

3
|

Turn the external application switching on or of-{/ca ¥ ). If turned on, the logical state of th
input connectors of the sensor will be analyzed.

[}

This will show the software version of the sensor.

RS
mE
LM

Reset the sensor to factory settings.
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5.1. How to change the IP-address

This section describes how the two button mensésluo change the IP-address of the

sensor. Changing the gateway-address and the sudslefollows the same procedure. Make

sure no client is connected to the sensor usiniktke-RPC interface.

» Press the MODE/ENTER-butto® £ /- will appear in the display.

» Press the Set-Button to enter extended functiorumen

« Press the MODE/ENTER-button untilz 7 is shown.

« Press the SET-butto® I is shown.

« Press the SET-buttof the first group of the IP-address will appeaeading/ plus 3
digits. If no button is pressed, the next groughewn after 5 seconds.

« Press the SET-button for more than 5 secofdd1 is blinking

Now you are in edit-mode. Blinking indicates thesar. Waiting for more than 5 seconds

will move the cursor to the right. Pressing SET4Butenters a new value. Pressing

MODE/ENTER leaves the edit mode.

« Press the SET-button, to switch to the next grdu)paf to increase the digit by 1.

* When all values are set to the appropriate valtesspthe MODE/ENTER-button to leave
the edit mode. Blinking resumes.

* Press MODE/ENTER until WAIT is shown

* Wait until the sensor is operating again. If thevpois interupted at this stage, the sensor
can be corrupted.

* Reboot the Sensor to activate the new settings

6. References
[1] http://www.xmlrpc.com

[2] http://sourceforge.net/projects/xmirpcpp
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