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1 Introduction 
The iDIS-FMS is an inertial measurement system for applications like motion analy-
sis of moved vehicles like cars, trucks, ships and naval vessels, aircrafts or rail vehi-
cles. It can also be used for tasks in motion control like driving robots. It provides an-
gular velocity, gravity compensated acceleration, body acceleration (including grav-
ity) and attitude and heading (roll/pitch/yaw) with high bandwidth. Furthermore it pro-
vides GPS position. 

Optionally equipped with an extended Kalman filter software module the system 
additionally provides position and velocity with high accuracy (depends on odometer 
resolution and (D)GPS or RTK accuracy) also if GPS is covered temporary. 
Applications here are e.g. 3D topology surveying or vehicle guidance and motion 
tracking of dynamical maneuver. 

iDIS-FMS consists of three multiplexed fiber optical gyros, three servo accelerome-
ters, an integrated 12 channel GPS receiver (L1) with active antenna, and an univer-
sal odometer interface. As an option DGPS corrections of RTCM-104 format  can be 
processed in realtime. Furthermore the system can be delivered with an integrated 
L1/L2 RTK GPS receiver as an option. 

The data output is via Ethernet TCP/IP (10/100 MBit/s) or / and via CAN (up to 1 
MBit/s) or / and RS232 (up to 115.2 kBd).  

The system also offers an open user interface, the iMAR XIO- Interface (iMAR 
extended interface). With this XIO-interface, the user has full access to all important 

internal data structures of the 
navigation system like sensor 
raw data, earth rate 
compensated rates and gravity 
compensated accelerations, 
data of external sensors etc. 
with high update frequency. 
Each data packet can have a 
time stamp in relation to the 
IMU time or the GPS time 
(UTC or second of week). Fur-
thermore a so-called primitive 
I/O (PIO) can be provided as 
an option which allows simple 
data output via RS232 using 
only one package frame to 
give the possibility to connect 

the system to standard data acquisition systems not being able to handle most 
efficient data structure. 
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For highest precision in long time trajectory surveying the iDIS-FMS can be equipped 
as an option with high accurate RTK GPS or DGPS (using satellite based 
refeference data or data from a local DGPS reference station). 

For applications requiring precision short time trajectory information, the system can 
be equipped as an option with Correvit V-sensor together with an odometer for most 
accurate side-slip angle determination in the position calculation algorithm. Using 
RTK GPS no wheel sensor is required to provide trajectory and information for side 
slip angle. 

The iDIS-FMS housing is precision machined and available up to environmental pro-
tection IP67 if required. The internal sensor mount is decoupled from the housing 
with hard shock absorbers to prevent damaging the inertial sensors during handling 
the system. The iDIS-FMS can be mounted via 4 holes using M6 screws.  
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2 Specification 
The system iDIS-FMS-E  fulfils the following specification 

Measurement parameters: 
 
 
 
Measurement range: 
 
Resolution: 
 
Nonlinearity: 
Scale factor error: 
Random Walk: 
Accel. Noise Density: 
Bias repeatability: 
 
Angle accuracy: 
 
 
Sampling rate: 
Output rate: 
 
Latency: 
Data output: 
 
 
 
Synchronisation: 
 
Velocity input: 
 
Additional analog inputs: 
GPS: 
Weight: 
Size: 
Shock: 
Power supply: 
 
 
 
 
 
 
Application Software: 

Roll, pitch, yaw, velocity, local position, gravity compen-
sated acceleration, angular rate.  
Option iDRPOS-FMS: additionally high accurate global 
position (WGS84) 
± 450 °/s     (rate) 
± 5 g           (acceleration) 
0.1 arcsec (quantization) 
10 µg 
< 0.03 % (gyros)    ;   < 0.03 % (accel.) 
< 0.03 % (gyros)    ;      0.03 % [0.15 %] (accel.) 
< 0.1 deg/sqrt(hr) 
< 100 µg/sqrt(Hz) 
1 deg/hr       (1 sigma) 
1 mg (iDIS-FMS) 
0.05 deg roll/pitch (depends on aiding) 
< 0.1 deg heading with GPS (depends on GPS) 
< 1 deg/hr heading drift + 300 ppm x change of heading  
up to 400 Hz internally, synchronised to PPS 
1...100 Hz (RS232) 
1...400 Hz (CAN, Ethernet) 
< 3 ms  
RS232, up to 115.2 kBd (XIO protocol); 
CAN (up to 1 MBit/s), Ethernet TCP/IP 100/10 MBit/s 
(data with time stamp according to XIO-definitions) 
no analog output 
internal or external sync source (PPS); 
PPT (pulse per time);  PPD (pulse per distance) 
Interface for incremental encoder (A, A/B, A/forward-
backward, A/B-quad), 4...15 V level (1 channel) 
none 
internal (µ-Blox) 
approx. 6.5 kg  (depends on options) 
approx. 269 x 145 x 132 mm (without connector) 
60 g, 11 ms 
11...34 V, protected against wrong polarity and over-
voltage up to 50 V DC.  
Note:  The systems are configured to start not earlier 
than 8 s and not later than 12 s after power-switch on 
with internal booting (until that the current is very low. 
Boot process may take up to 60 s). A low impedance 
power supply is recommended to be used.  
NavCommand (under Windows) 
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3 Summary of Custom Specific Features 
The iDIS-FMS for the customer named on the front page of this document has some 
special features. They are listed below. To understand details of it, please first read 
the other chapters of this manual. 

1.  The PPS is fed from the internal GPS receiver to the IMU processor electron-
ics and to the output connector. Inside of the housing of the iDIS-FMS there is a 
switch which can be used to feed PPS and external GPS to the processor.  

2.  The delivered system is equipped with CAN bus to support an operation at 
the user without big programming overhead necessary.  

3.  High speed data acquisition is implemented (400 Hz) 

4.  PIO interface is installed (option) 

5.  Analog output is implemented (10 channels) 

6.  Analog input is implemented (8 channels) 

7.  Data transmission via Ethernet / TCP/IP for fast digital dat a storing on user's 
laptop is implemented 

8.  iDRPOS algorithm for dead reckoning is implemented 

9.  PPT output is implemented (pulse per time) 

10.  PPD output is implemented (pulse per distance, odometer based) 

11.  Marker input is implemented 

12.  RTK-GPS and internal advanced INS/GPS Kalman filter 
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4 Usage of the System 

4.1 Inventory 
The iDIS-FMS will be delivered together with a set of test cables to connect the sys-
tem to all external sensors and to the user's laptop via Ethernet, RS232 and power 
supply.  

Important Note:  The set of test cables provided together with the system shall not 
be modified by the user. It is necessary to send this cables back together with the 
system in case of maintenance, calibration or modification of the measurement sys-
tem, if you have ordered a system with customer specific I/Os. 

 

4.2.1 Getting Started with Windows software "NavCommand"  

Connect the iDIS-FMS 
with an Ethernet cable 
(cross-over) or with a 
crossed-over RS232-
cable (2,3,5) to the 
serial port 1 to an ex-
ternal desktop PC with 
operating system 
Windows 2000/XP 1. 
Switch power on and 
start the program 
NavCommand on your 
PC. Make sure that 
your power supply is 
able to regulate the 
output voltage with 
sufficient speed or 
operate the system 
from a battery. For 
further steps please use 
the separate 
documentation about 
NavCommand.  

With NavCommand a 
user-friendly program is available to support the use in performing the typical steps 
                                                           
1  If you are using a notebook and if you want to use the RS232 instead of recommended Ethernet 
network connection, make sure that its serial RS232 interface is supported fully by Windows; otherwise 
use a USB-to-RS232 adapter. 
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like configuration, alignment and data acquisition / data transmission / data storing. If 
NavCommand is operated via RS232 the maximum transmission data rate is 100 Hz 
or 200 Hz (depends on selected volume of data to be transmitted). It is highly rec-
ommended to use the Ethernet TCP/IP network link to operate the system. More 
information about NavCommand software can be found on www.imar-navigation.de 
in the download section. 

 

4.2.2 Only for Advanced Users: 
 Getting Started with XIO communication using "XIO.EXE"  

Connect the iDIS-FMS via TCP/IP or with serial port 1 via a crossed RS232-cable 
(2,3,5) to an external notebook/desktop PC and start the program XIO.EXE. Apply 
the power supply to the power input and continue as it is described in the 
documentation of the XIO.EXE software. Select the logs you want to operate with. 
The laptop builds up a communication to the measurement system and the XIO 
interface can be used to access the data of the system or to edit the parameters of 
the systems' software.   

4.3 Alignment and Aiding 
If the DRPOS.32 Kalman filter option is not implemented, after power-on and 
initialisation the iDIS-FMS has to perform an alignment. During this time the system 
must be at standstill.  

Because the absolute heading must be known for initial alignment to be able to cor-
rect the earth rotation rate properly, the integrated GPS receiver will provide initial 
position and heading information. Before alignment the true heading must be typed 
in (initialisation) or a certain distance must be driven straight forward (without change 
of heading and with velocity e.g. > 5 m/s, depends on settings) while GPS is valid to 
estimate the initial heading from GPS. Then the vehicle has to be stopped (without 
driving a curve) and the alignment shall be performed (e.g. 30 seconds). During 
alignment the vehicle must not be moved. 

After initial alignment the system is operable and provides attitude, heading, rotation 
rates, accelerations and (if activated) local position, velocity and GPS position via 
RS232 and / or CAN interface (depends on user-definable settings). 

The measurement system provides attitude, heading, gravity compensated accelera-
tion and earth rate compensated angular velocity.  

Hint:  If the dead-reckoning option (iDRPOS-module) is integrated in your iDIS-FMS 
(upgrade from iDIS-FMS to iDIS-FMS-DRPOS), no initial alignment at standstill is re-
quired. If no alignment can be performed the system operates an initialisation and 
alignment during the first minutes of motion (approx. 2 minutes of GPS availability 
required at speed > 8 m/s; interruption of GPS is allowed). For parametrization of the 
Kalman filter please see additional documentation. 
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To get highest performance of the iDIS-FMS it is useful to understand the principle of 
operation of an inertial measurement system. To estimate the influence of measuring 
duration and motion on the measurement result the following hints shall be useful: 

·  Gyro Drift: The gyro drift  (in deg/h) gives an indication for the angular error over 
time. A drift of 3 deg/h means that the unaided system will drift in roll, pitch and 
yaw approx. with 3 deg/h (1 sigma). 

·  Gyro Scale Factor Error: It gives an indication about the angular error due to 
change of angles. I.e. if the scf-error is 300 ppm and the heading of the vehicle is 
changed over 180 degree, then the heading error due to scf error is 300E-06 x 
180 deg = 0.06 deg. 

·  Acceleration accuracy: The main influence on an error on the output of gravity 
compensated acceleration is the imperfect gravity compensation due to roll and 
pitch errors. A roll error or a pitch error of 0.05 deg leads to an acceleration error 
on the horizontal axes (x and y) of 1 mg. I.e. g x sin(0.05 deg) = 10E-3 g = 0.01 
m/s². This error can be reduced by using velocity aiding (using a speed sensor / 
odometer). For this see the special document about Aiding Principles. With aiding 
active the roll and pitch will be corrected (so called drift compensation of x/y gyro 
drift). But take care: If you let the system think that there is velocity aiding avail-
able but in reality there is not aiding sensor connected, the results of the inertial 
measuring system will be faulty of course!  

·  Heading Accuracy: To compensate the gyro induced heading drift, the GPS can 
be used for heading aiding if the vehicle's velocity is higher than a certain thresh-
old (detected from the GPS signals, typically 3 m/s). Then the GPS heading is 
used with a certain damping to correct the IMU's heading (time constant is sev-
eral minutes to eliminate incertainties and distortions of GPS).    

·  Aiding Criterion: Usually the aiding will be automatically disabled if a certain dy-
namical impact has been sensed (e.g. more than 1 m/s² acceleration or more 
than 8 deg/s rotation rate). The aiding criterion and the thresholds can be set in 
the system configuration. The choice of the aiding criterion may have influence of 
the measurement results. 

4.4 ENU Coordinate System 
The angles of the IMU in space will be calculated in a so-called East-North-Up co-or-
dinate system. 

·  world frame, so-called ENU-system: 
 x-axis  directed to East 
 y-axis  directed to North 
 z-axis  directed to Up  

·  IMU-co-ordinate system (body or sensor co-ordinate system): 
 x-axis  see label on the IMU's housing 
 y-axis  see label on the IMU's housing 
 z-axis  see label on the IMU's housing   
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·  Vehicle's co-ordinate frame (body frame): 
 x-axis  longitudinal in vehicles forward direction 
 y-axis  lateral direction  
 z-axis  upwards 

·  RPY-angles (body frame): 
 Roll f :    Angle f  ("Phi") around the x-axis  
     of body system. 
 Pitch q:   Angle q ("Theta") around the y-axis  
     of the body system, which is already turned  
     with y  around the word-z-axis.  
 Yaw y :   Angle y  ("Psi") around the z-axis  
     of the world system 8start of rotation!). 

The order of rotation is Yaw, Pitch, Roll (starting with the world co-ordinate system). 

Directs the x-axis of the IMU (body system) to East, i.e. in direction of the x-axis of 
the world system (also named as "navigation co-ordinate system"), then the yaw an-
gle has the value y IMS = 0 deg. With a mathematical positive rotation around the z-
axis the yaw angle increases.  

Take following into account due to the ENU definition 

 x in East direction:  y IMS =   0 deg 
 x in North direction:  y IMS =  90 deg 
 x in West direction:  y IMS = 180 deg 
 x in South direction:  y IMS = 270 deg 

  
 y IMS = 90° - y North, compass  

vehicle’s
x-axis

East

North

West

South

j
n o r t h

Y

 

Yaw angle y IMS and right showing compass north angle y North 

The system can also provide log information in NED (north/east/down) if the corre-
sponding logs are used (only if using XIO interface without NavCommand). 

Take following into account due to the NED definition 

 x in North direction:  y  =   0 deg 
 x in East direction:  y  =  90 deg 
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 x in South direction:  y  = 180 deg 
 x in West direction:  y  = 270 deg 

4.5 Data Latency 
All inertial data are processed internally with high sampling rate (adjustable up to 200 
Hz or up to 500 Hz in high speed version). Nevertheless from data sampling until re-
ceiving the data via serial interface in the customer's application a certain delay of up 
to 10 ms cannot be avoided using digital data transmission (e.g. package oriented 
data transmission via Ethernet). But if CAN output is used with 500 Hz data rate and 
1 Mbit baud rate the data delay should be smaller than 4 milliseconds. However in 
most applicationss where roll/pitch/yaw shall be used in real-time e.g. for vehicle 
control, an extrapolation of data can be performed at the receiver's site taking into 
account the maximum angular accelerations possible with the vehicle. E.g. assuming 
a vehicle's maximum angular heading acceleration is 30 deg/s², then the angular er-
ror with an linear extrapolation over 10 ms (using the last two heading samples at 
100 Hz) is less than Dy < 0.5 x 30 deg/s² x (10 ms)² = 0.01 deg.  

All data packages can be sent with a time stamp. If GPS including PPS is connected, 
the time stamp refers to "second-of-day" or "second-of week", otherwise the IMU 
time is used (time since power on). 

Using CAN remote frames the iDIS-FMS writes the newest data into the CAN inter-
face with the highest rate possible. So it is made sure that the receiver always gets 
the most actual data. 

5 Mounting and System Dimensions 
A careful mounting of the system is required to achieve best performance. The di-
mensions of the system are shown with the following drawing. 

Attention:  The iDIS-FMS is an accurate measuring device. Prevent it e.g. from 
dropping it e.g. down on a table (several 1000 g's possible).  
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Handle the iDIS-FMS like any other robust precision instrument! 

The co-ordinate system of the iDIS-FMS is as follows: The connector directs in the 
negative dirction of the x-axis, the z-axis directs upwards and the y-axis completes a 
right-hand co-ordinate system.  
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6 Data Transmission 
The standard data transmission and storing with iDIS-FMS is made via the Windows 
based program NavCommand. The NavCommand is also used to control the CAN 
interface and the analog I/O. All data transmission is operated directly from the iDIS-
FMS hardware; the user's laptop is not "in the loop" of data output of the iDIS-FMS 
but only used for user interaction and system control / configuration. 

For advanced users the transmission of measured data can be directly controlled 
with the XIO command interface. This is possible via RS232 (standard) or Ethernet 
TCP/IP (10baseT or 100BaseT; option). For detailed information please see the ad-
ditional documentation. Furthermore the data transmission via CAN interface can be 
activated (if equipped). No internal 120 Ohm resitor is installed inside of the IMU. 
Furthermore the so-called PIO interface ("primitive I/O") can be provided (see docu-
mentation PIO Interface) as an option. If the IMS is adjusted to start up with the PIO 
interface, this can be cancelled by special text commands. Afterwards the IMS 
switches to the powerful XIO protocol. 

The user has to take care that the volume of selected data transmission does not 
exceed the transmission power of the selected output channel (RS232 = 11,000 



     

GESELLSCHAFT FÜR INERTIALE MESS-,   

      

 
  AUTOMATISIERUNGS- UND  REGELSYSTEME MBH 
  WWW.IMAR-NAVIGATION.DE  

 

DIS_FMS_doc_en.DOC - 13 - 

characters at 115.2 kBaud and text mode / CAN = 1 MBit/s / Ethernet = 10/100 
MBit/s). 

7 Hardware Structure 
The principal structure of the system hardware is shown in the following figure. The 
internal bus structure is the so-called I-Bus (iMAR-Bus), which is designed to trigger 
all inertial sensors, odometer etc. at the same time and synchronous to the pulse per 
second (PPS) of the GPS. All sensor data is transmitted to the Pentium processor of 
the IMS for processing. The processor operates with a multitasking real-time kernel.  

Attention:  If a CAN interface is equipped, there is no 120 Ohm resistor installed in-
side of the IMU. This must be provided by the user inside of the CAN connector ca-
ble to give him most flexibility in wiring. 

7.1 Aiding Sensors 
The system provides interfaces to an internal GPS and an external velocity sensor. 
The following section shows roughly the technical data of the used sensors.  

1. GPS (default; refer to system specification rega rding your specific system):   
Manufacturer:  µBlox (option: NovAtel L1/L2 RTK receiver) 
Interface:  RS232 
Data Rate: 1 Hz 
Synchroniz.: PPS output (pulse per second) 
Accuracy:  15  m CEP (SA off), 100 m CEP (SA on) 
   (< 5 m for DGPS) 
   0.2 m/s 
Reacquisition: < 15 s warm (L1) 
   < 45 s cold, but with known position and time 
   < 300 s (cold start) 
 
Also other GPS engines can be used with the iDIS-FMS on request (NMEA or bi-
nary format as option). If the PPS connection is removed inside of the iDIS-FMS 
housing (special connector), the synchronisation pulse (PPS) can be used also 
from an external source.  L1/L2 RTK-DGPS can be used for highest performance 
in blobal position determination in real-time. 

2. Speed Sensor (example): 
Manufacturer: custom specific (e.g. iMWS-V2 Sensor) 
Interface:  Pulses (4...30 V) 
Scaling:  50 pulses / meter   (> 300 pulses/meter recommended, 
Accuracy:  0.1 %     but 25 pulses/meter operable) 
 
The iDIS-FMS supports four kinds of counter interfaces with the same hardware. 
Two lines (A, B) are available with opto-coupler input (4...30 V) to be used as 
counter input or direction input. 
Mode 0: A-counter (forward counting only) 
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Mode 1: A-counter and B as forward/backward signal 
Mode 2: A/B-counter (quadrature signal for forward/backward) 
Mode 3: as mode 2, but internally counting each rising and falling edge 
 
A output current of at least 20 mA is required from the speed sensor to drive the 
opto-coupler inputs of iDIS-FMS. 
 
As an option the iDIS-FMS can be delivered with an integrated interface to a 
iMWS magnetic strip wheel mounted speed sensor (with forward/backward detec-
tion). 

7.2 Trigger Output 
As an additional option iDIS-FMS can provide a trigger line as an output to synchro-
nize external devices. By software it can be selected whether the output line "PPX" is 
operated as a "PPD" output (pulse per distance) or as a "PPT" output (pulse per 
time). 

The PPD output generates a trigger after having travelled a certain distance, meas-
ured by the odometer (e.g. each 0.5 m). This trigger can be used e.g. to trigger ex-
ternal sensors on the vehicle. The fastest output frequency is the internal sampling 
frequency. Using the NavCommand software, the PPD output is active only during 
the iDIS-FMS is in measurement mode (and if PPD is enabled). 

The PPT output generates a trigger after a certain time (e.g. each 40 ms / 25 Hz). 
This trigger can be used e.g. to trigger an external camera. The output frequency of 
the PPT is generated by deviding the IMU sampling clock. I.e. if the IMU internally is 
running with 250 Hz, then the PPT signal's high level duration is 2 ms (always half of 
the sampling duration) and the output period duration can be adjusted to be a multi-
ple of 1/(250 Hz) = 4 ms. The PPT output itself can be synchronised to PPS (pulse 
per second of GPS) or it can be choosen a free-running mode. If the PPT is syn-
chronised to PPS, then with each PPS rising edge the PPT counter starts again. 
Using the NavCommand software, the PPT is available independent from the meas-
urement mode (if enabled).  

Note, that the PPX (PPT, PPD) output has TTL level and is not buffered to drive a 
longer cable. A short cut on the PPX output may damage the output driver. It is 
recommended to protect the PPX output with a serial resistor (e.g. 1 kOhm) against 
wrong voltage or current. 

7.3 Marker Input 
As an additional option iDIS-FMS can provide a marker input line. The marker status 
(level, falling and rising edge) is sent as a marker status to the NavCommand soft-
ware and will be stored there together with a time stamp. As all other commands and 
status information also the marker status is available in the XIO interface if the user 
is running its own application. The marker input is an opto-coupler device. 
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7.4 MOSES 
The system can be operated via NavCommand software. Also a full command and 
control via CAN interface is possible. 

iMAR provides a  maneuver oriented data acquisition system for driving dynamics 
testing (MOSES) which allows the test engineer to perform efficient vehicle dynamics 
testing according to all relevant ISO/DIN test procedures. Please ask your support 
engineer at iMAR for detailled MOSES information. 

 

8 Commands 
Standard operation is via the delivered Windows-based software NavCommand. The 
NavCommand software is described in a separate document But the open interface 
allows the user to integrate the iDIS-FMS into his own application software control if 
desired. 

The command structure of the XIO protocol is described in the iNAV-XIO documen-
tation. A lot of powerful commands are available on log-data level, parameter setting 
and internal navigation manipulation. If the system is connected to an external PC 
(e.g. using the XIO.exe - software), all internal parameters can be modified. XIO can 
be operated via RS232 or via Ethernet. 

The alternative PIO protocol is described in the PIO documentation. 

There is a software command within NavCommand, which allows to switch between 
the usage of the inernal and an external GPS receiver. Switching to an external GPS 
receiver makes the COM2 port to receive GPS data from the external GPS receiver 
and to feed the PPS signal (TTL) from the external GPS receiver into the PPS 
connector of the iDIS-FMS.  
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9 Connectors and Interfaces 
The following connectors are available on the iDIS-FMS: 

Amphenol Series PT  
 

 Main cable connector (X1): 

iDIS-FMS site Connector (male)   PT07E14-19P   (19 pins)  
Cable site connector (female)   PT06E14-19S-J (19 sockets) 

 Power   Pin A:  11...34 V 
    Pin B:  PGND 

 COM1   Pin C:  RXD   (User Interface) 
    Pin D:  TXD 
    Pin E:  RS232_CAN_GND 

 ODO1   Pin F:  A1   (Odometer, 4...15 V) 
    Pin G:  B1 
    Pin H:  /A1: ODO_GND1 for A1 
    Pin L:  /B1: ODO_GND1 for B1 

 COM2   Pin J:  RxD   (RTCM input for DGPS) 
    Pin K:  TxD 
    Pin E:  RS232_GND  (same as COM1) 

 PPS_INOUT  Pin M:  I/O of PPS  (for ext. synchronisation) 
         Input: 5 mA required (TTL) 
    Pin N:  PPS_GND    

 CAN   Pin P:  CAN-High   
    Pin R:  CAN-Low 

 100BaseT  Pin S:  RxD+   (Ethernet) 
    Pin T:  RxD-   (Ethernet) 
    Pin U:  TxD+   (Ethernet) 
    Pin V:  TxD-   (Ethernet) 

 

The cable delivered with the system takes this change already into account to keep 
compatibility between the cable output of different systems. 

 

 

 Analog Output cable connector (X2-1):  
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(sockets at system side, 19-pin PT07E14-19S; pins at cable side PTG06E14-19P-J) 
 All analog and digital I/Os equipped  
 No analog output channels equipped  

 DAC_AGND   Pin A 
 DAC_CHAN #0  Pin B  Label: ax  acc_x 
 DAC_CHAN #1  Pin C  Label: ay  acc_y 
 DAC_CHAN #2  Pin D  Label: az  acc_z 
 DAC_CHAN #3  Pin E  Label: wx  omg_x 
 DAC_CHAN #4  Pin F  Label: wy  omg_y 
 DAC_CHAN #5  Pin G  Label: wz  omg_z 
 DAC_CHAN #6  Pin H  Label: f   roll 
 DAC_CHAN #7  Pin J  Label: Q  pitch 
 DAC_CHAN #8  Pin K  Label: y   yaw 
 DAC_CHAN #9  Pin L  Label: Sy  sum_yaw 
 DAC_AGND   Pin M 
 
 spare    Pin N 
 PPD    Pin P  PPD (TTL) 
 PPD_GND   Pin R  GND_PPD 
 Marker_In   Pin S  Marker_Input (opto-coupler) 
 Marker_GND  Pin T  Marker_GND 
 PPT    Pin U  PPT   
       (TTL output) 
 PPT_GND   Pin V  GND PPT 

 

 RS232 I/O cable connector (X2-2): 4 COM Ports RS232, PPX, MARKER 

(sockets at system side, 19-pin PT07E14-19S; pins at cable side PTG06E14-19P-J) 

 RS232_3  Pin A:  RxD   COM3 (PIO) 
    Pin B:  ---   
    Pin C:  TxD 
    Pin D:  GND    
 
 RS232_4  Pin E:  RxD   COM4 (NLOG) 
    Pin F:  ---   
    Pin G:  TxD 
    Pin H:  GND    
 
 RS232_5  Pin J  RxD     COM5 
    Pin K  TxD   
    Pin L  GnD   

 RS232_6  Pin M  RxD     COM6 
    Pin N  TxD  
    Pin P  GnD  
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 PPD   Pin R  PPD   TTL  
    [Pin V: GND_PPT/PPD) (TTL output)] 
 
 MARKER  Pin S:  Dig_In   Marker 
    Pin T:  GND_MARKER (TTL input) 

 PPT   Pin U:  Dig-Out  PPT 
    Pin V:  GND_PPT/PPD (TTL output) 

 

 RS232 I/O cable connector (X2-3): 4 COM Ports RS422/RS232, PPX, MARKER 

(sockets at system side, 19-pin PT07E14-19S; pins at cable side PTG06E14-19P-J) 

 RS422_3  Pin A:  RxD+   COM3 (PIO) 
    Pin B:  RxD-   
    Pin C:  TxD+ 
    Pin D:  TxD-    
 
 RS422_4  Pin E:  RxD+   COM4 (NLOG) 
    Pin F:  RxD-   
    Pin G:  TxD+ 
    Pin H:  TxD-    
 
 RS232_5  Pin J  RxD     COM5 
    Pin K  TxD   
    Pin L  GnD   

 RS232_6  Pin M  RxD     COM6 
    Pin N  TxD  
    Pin P  GnD  
 
 PPD   Pin R  PPD   TTL  
    [Pin V: GND_PPT/PPD) (TTL output)] 
 
 MARKER  Pin S:  Dig_In   Marker 
    Pin T:  GND_MARKER (TTL input) 

 PPT   Pin U:  Dig-Out  PPT 
    Pin V:  GND_PPT/PPD (TTL output) 

 

 

 Analog Input cable connector (X3):  

(10-pin PT07E12-10P at system side, 10-socket PT06E12-10S-J at cable) 

 ADC_AGND   Pin A 
 ADC _CHAN #0  Pin B    ADC_0 
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 ADC _CHAN #1  Pin C    ADC_1 
 ADC _CHAN #2  Pin D    ADC_2 
 ADC _CHAN #3  Pin E    ADC_3 
 ADC _CHAN #4  Pin F    ADC_4 
 ADC _CHAN #5  Pin G    ADC_5 
 ADC _CHAN #6  Pin H    ADC_6 
 ADC _CHAN #7  Pin J    ADC_7 
 ADC_AGND   Pin K   
 

 

 GPS Antenna: 

SMA connector (female) with thread for active GPS antenna (included in delivery) 

 

 

GPS Connection to iDIS-FMS / iDIS-FMS 
Both the COM2 port and the PPS signal is switched between internal and external 
GPS receiver. All systems manufactured later than 01/2007 have an integrated 
electronic switch to select the internal or an external GPS receiver as signal source. 

 

10 Support Hotline 
If there are any technical questions, please do not hesitate to contact us via email, 
fax or phone. 

iMAR GmbH, Im Reihersbruch 3, D-66386 St. Ingbert 

support@imar-navigation.de  
Fax:  +49-6894-9657-22,  
Tel: +49-6894-9657-0 
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A Appendix: IMU Configuration (example only) 
 

See system disk 
 
 

B Appendix: If the IMU will not work... 
·  If the unit does not start running, first check whether the external trigger (PPS) is 

applied (if an external GPS receiver is connected) or change the settings in the 
NavCommand software in a way that the unit is not synchronized to an external 
trigger frequency.  

·  If the unit is operated with an external GPS receiver, first change Baud rate (with-
out GPS connected) and afterwards connect the GPS engine.  

·  If the CAN communication will not work: Check the availability of the required 
termination resistor of 120 Ohm at your side! The iDIS-FMS is not equipped with 
an internal termination resistor. 
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C Appendix: Mechanical Drawing 
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D Appendix: Sensitive Axes Geometry (Accel.) 
 

 
 
 


