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1 Introduction 
iNAV-FJI-LSURV and iNAV-FJI-RAIL are special derivations of iMAR’s iNAV-FJI fi-
ber optic gyro navigation system, which is a high accurate inertial measuring system 
for surveying, stabilisation, guidance and navigation tasks for road and rail applica-
tions. The iNAV-FJI basic system is used on aircraft, land vehicles, rail vehicles  and 
remote piloted as well as autonomous operating underwater vehicles. The high pre-
cision and exceptional high angular resolution of the system offers the possibility to 
provide very accurate attitude, heading, velocity and position information e.g. to opti-
cal tracking systems, synthetic 
aperture sonar (SAS) applications, 
synthetic aperture radar (SAR) or 
LIDAR equipment or to other 
pointing devices implemented to-
gether with the iNAV-FJI on a 
moved platform as well as all 
kinds of INS/GPS surveying appli-
cations.  

The system consists of three 
closed-loop fiber optic gyros with a 
shared light source and three 
servo accelerometers. The iNAV-
FJI-LSURV and iNAV-FJI-RAIL  
provide several interfaces for con-
necting external aiding sensors 
like (D)GPS or incremental encod-
ers to detect the vehicle’s speed 
via an odometer (up to 3 odometer 
interfaces available as an option). As a further option the system can provide control 
data for an external stabilisation & control unit (iSCU) for antenna or tracker stabili-
sation (gimbaled platform with up to 3 axes). The data interface to an external control 
computer is RS232/422 and/or Ethernet 100BaseT or 10BaseT (UDP, TCP/IP). Ad-
ditional an internal flashdisk (4 or 8 GByte) can be integrated as an option to store all 
desired data during operation and to allow a later post-processing. As the iNAV-FJI is 
the same hardware for rail and road applications, in the following we speak in gen-
eral abour iNAV-FJI  

CAUTION: The iNAV-FJI is a very high precision inertial measurement system. To 
provide the highest possible angual accuracy under lowest defelection, the internal 
sensors are not shock mounted; therefore every shock must be avoided to protect 
the inertial sensors against degradiation. In harsh environment it is recommended to 
mount the iNAV-FJI on separate shock absorbersaccording to the application’s re-
quirements.  
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The iNAV-FJI-LSURV offers an open user interface. With this XIO-interface, the user 
has access to all important internal data structures of the navigation system like sen-
sor raw data, earth rate compensated rates and gravity compensated accelerations, 
data of external sensors etc. with an update frequency of up to 1000 Hz. Each data 
packet can have a time stamp in relation to the IMU time or the GPS time (UTC sec-
ond of day plus week) The internal data acquisition frequency is up to 1000 Hz. 
Lever arm corrections can be activated with special commands to transform the 
center of navigational calculation to so-called virtual measuring points. 

Together with the iNAV-FJI a 
Windows�  based software 
"NavCommand" is delivered 
for operating or configuring 
the system. However, the 
open XIO interface allows the 
advanced user to command 
the system from his own 
software application via 
Ethernet or RS232 / RS422. 
Data output and low level 
commanding is also available 
via CAN interface as an 
option. 

The housing is precision ma-
chined, screwed and glued. It 
is water resistant according 
to IP67 if the cap is mounted using the sealing ring. The 
connectors of type Amphenol MIL-C-38999 Series III are 
hermetically sealed according to MIL-C-26482 and MIL-C-
5015D. The sensor mount is not decoupled from the 

housing 
by shock-
mounts to 
provide 
highest 
angular accuracy, but on request the 
system can be equipped with shock 
absorbers to prevent damaging the 
inertial sensors during rough han-
dling.  

On request special housing modifi-
cations corresponding to customers 
requirements are possible (e.g. for 
missile and drone applications). 

iNAV-FJI can be delivered with an 

iNAV-RQH-AIRSURV on a Transall C-160, integrated in 
the German Airforce‘ Synthetic Aperture Radar (DOSAR) 

iNAV-FJI/RQH-RAIL is in use with the German Rail  
(picture: LIMEZ II) and with UK Railway companies (8 
implementations) 
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integrated L1/L2-RTK-(D)GPS/ GLONASS receiver and therefore uses up to 20 GPS 
and GLONASS satellites at the same time. This and the high sampling rate of 1 kHz 
together with its open interface architecture makes the iNAV-FJI-LSURV the unique 
solution for high precision surveying, navigation and control. 

2 Specification 
The system iNAV-FJI-001 fulfills the following specification: 

 

 Data Output:   Heading, Roll, Pitch, Angular Velocity, Velocity (body and world), 
    Position, Raw data, internal statuis information, tbd 
 True Heading:  < 0.025 deg sec(lat) pure inertial; < 0.01 deg absolute with DGPS aiding  
    under sufficient motion 
 Attitude Accuracy: < 0.01 deg;  < 0.002 deg with DGPS aiding 
 Position Accuracy: < 0.2 % distance travelled (unaided);   
    approx. 10 cm after 15 s GPS outage; approx. 30 cm after 60 s GPS outage 
    approx. 1 m after 60 s GPS outage; < 30 cm with INS/DGPS post-proc 
 Velocity Accuracy: approx. 5  mm/s (online, with DGPS and odometer aiding) 
 Alignment Time: < 5 minutes static (in-motion alignment capable) 
 Range:   ± 150  deg/s (no angle limitation)  ±2 g 
 Drift stability / Offset:  < 0.003 deg/h (const temp.)   < 5 µg  (const. temp.) 
    < 0.01 deg/h (Over Temp. Range)    < 60 µg (OTR) 
 Random Walk:  0.001 deg/ h     < 8 µg/ Hz 
 Resolution:  < 0.01 µrad (0.002 "), < 0.001 deg/s  < 1 µg 
 Axis Misalignment: < 30 µrad     < 50 µrad 
 Nonlinearity / Scalef.: < 10 ppm (30 ppm scale factor error)  < 20 µg/g² (60 ppm) 
 Data Output Rate: 1...1000 Hz  
 Data Latency:  < 2 ms (sampling accuracy better 1 µs, time-stamped according to PPS) 
 Data Output:  RS232/422, Ethernet TCP/IP,  PIO,  NLOG,  UDP,  CAN 
 Inputs:   - integrated GPS: RTK-GPS L1L2 (NovAtel)  
    - external GPS:    none  
    - Marker event trigger input 
    - Others:  none 
 Synchronization: Input for pulse-per-second [PPS] (if available) 
 Power:   11...34 V DC, < 40 W 
 Connectors:  according to MIL-C-38999-III 
 Temperature:   -10...+50 °C (operating, full perfo rmance) 
    -30...+60 °C (operating, degraded gyro offset /  scalefactor) 
    -40...+85 °C (storage) 
 Rel. Humidity:  8...100 %, IP67 
 MTBF / MTTR:  > 25,000 hrs (estimated for surveying appl.) / < 30 minutes 
 Shock:   25 g, 11 ms ; 60 g, 5 ms (operating) 
 Weight:   approx. 12 kg (depends on housing; light weight version on request) 
 Total Size:  IMU: approx. 380 x 213 x 179 mm (other on request)  
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Summary of Custom Specific Features 
 

The iNAV-FJI 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 iNAV-FJI 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 requiring programming.  

3.  PIO interface is installed  

4.  NLOG interface is installed (NMEA data output) 

5.  Analog output is implemented (10 channels) 

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

7.  UDP protocol is installed  

8.  iDRPOS algorithm for dead reckoning is implemented 

9.  Data Flash Drive installed (4 GByte) 

10.  PPT output is implemented (pulse per time) 

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

12.  Marker input is implemented 

13.  Odometer input is implemented 

14.  RTK-GPS and internal advanced INS/GPS Kalman filter 

15.  Interface via CAN to iSCU implemented 

For details in using these features please refer to the NavCommand manual. 
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3 Usage of the System 

3.1 Inventory 

The iNAV-FJI will be delivered together with a set of two lab cables to connect the 
iNAV-FJI  to all external sensors via RS232/422 and PPS as well as data transmis-
sion link (RS232, 10/100BaseT) and power supply in the user’s lab. As an option it 
will be delivered with an embedded GPS engine. 

Nota:  The set of delivered cables must not be used to integrate the iNAV-FJI into the 
application. It is useful to have these cables available e.g. if the system has to be re-
calibrated later or if some changes shall be made at the factory. Due to the fact that 
every iNAV-FJI system may have customer specific interfaces, these cables must be 
sent together with the iNAV-FJI  to the factory, if service will be performed at iMAR.  

3.2 Getting Started 

The XIO interface of the iNAV-FJI allows the customer to realise his own communi-
cation interface 
from his applica-
tion. To get iNAV-
FJI started first 
time without the 
need of interface 
adaptation/pro-
gramming at the 
customer, some 
test software is 
delivered together 
with the system. 
Connect the 
odometer to the 
A/B input port 
(4...30 V opto-
coupler) and in-
stall the GPS 
antenna on your 
vehicle. 

 

Standard users:  

Use the software 
NavCommand 
(Windows) with 
communication 
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via Ethernet or RS232. See the additional NavCommand documentation (www.imar-
navigation.de in download section). This software can be used for all iMAR naviga-
tion systems (i.e. also with the medium performance FOG based systems; the inter-
face of all systems is the same: XIO-protocol). 

Advanced users and system programmers: 

Connect the iNAV-FJI  via Ethernet (RJ45) or via serial port 1 with a cross-over 
RS232-cable (2,3,5) or to an external laptop and start the program XIO.EXE. Then 
apply your power supply to the power input. The laptop builds up a communication to 
the iNAV-FJI  and the XIO interface can be used to access the data of the iNAV-FJI 
or to edit the parameters of the system.   

 

3.3 Alignment and Aiding 

After power-on and initialization (please enter the lever arms of GPS antenna and 
odometer as well as the virtual measurement point (e.g. position of a camera in a 
GIS application), the iNAV-FJI has to perform an alignment. The alignment is proc-
essed with a special  Kalman filter algorithm to achieve best accuracy within shortest 
time. Alignment at stand still requires typically less than 3 minutes due to the excep-
tional high gyro performance. Also an in-motion alignment can be performed. 

Both can be activated via NavCommand software, where you find also an automatic 
alignment procedure (starting with coarse alignment and finishing with a fine align-
ment). As an alternative the commands can also be sent to the INS via PIO com-
mand interface. 

The GPS receiver measurement results like longitude, altitude, velocity and GPS 
standard deviations will be acquired from the NMEA protocol or as an preferred op-
tion from the GPS receiver's binary data stream (depends on the GPS engine). The 
standard data sets GGA, GLL, GST, RMC and VTG are supported. Also two-antenna 
receivers (HDT) will be supported on request. 

3.4 Measurement / Surveying / Navigation 

After the end of alignment, the attitude and heading is known and the system 
changes to calculate the RPY angles, earth rate compensated angular rates (in body 
coordinate system), gravity compensated acceleration (in body coordinate system), 
acceleration in the virtual measuring point, position and velocity. The raw data as 
well as the processed data can be transmitted in real-time via Ethernet 
(10/100BaseT) / CAN, via RS232 (up to 100 Hz due to limited bandwidth of the 
RS232 interface) and/or they can be stored as an option on the internal flashdisk (up 
to 1000 Hz, depends of volume of data to be stored and the CPU load of the internal 
processor). Saving the data afterwards from the iNAV-FJI e.g. to an external note-
book can be done via FTP protocol or Windows Explorer access. 
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3.5 Access to the IMU's file system using FTP 

With the FTP the user can have access to the internal file system of the IMU. This is 
helpful e.g. if files shall be downloaded or a backup of the IMU file system shall be 
performed.  

Further information can be found in the corresponding documentation. 

3.6 ENU Co-ordinate 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   

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

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

Is the x-axis of the IMU (body system) directing to East, i.e. in direction of the x-axis 
of the world system (also named as "navigation co-ordinate system"), then the yaw 
angle has the value y  = 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  =   0 deg 
 x in North direction:  y  =  90 deg 
 x in West direction:  y  = 180 deg 
 x in South direction:  y  = 270 deg 
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 y  = 90° - y North, compass  

vehicle’s
x-axis

East

North

West

South

j
n o r t h

Y

 

Yaw angle y  and right showing compass north angle y North 

With the selection of output data logs you have the possibility to get data in ENU as 
well as in NED co-ordinate system. 

4 Mounting and System Dimensions 
A careful mounting of the iNAV-FJI-AIRSURV is required to achieve highest per-
formance. Therefore, the usage of a mounting plate is recommended, where the 
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iNAV-FJI-AIRSURV can be installed and removed without additional alignment er-
rors.  

Attention:  The INS is a high accurate measuring device. Strong shocks may result in 
sensor degradation. Pay attention for appropriate application based shock damping. 

 

5 Data Transmission and Error Compensation 
The transmission of measured data can be controlled with the XIO command inter-
face. For detailed information please see the additional documentation. 

The used error model is shown in the block diagram in the appendix. The basic sen-
sor data signal conditioning (temperature modelling of bias and misalignment of the 
inertial sensors) is done in the first sketched block. 

Due to the used powerful processor architecture (Pentium) the full calculation of the 
direction cosine matrix (DCM resp. quaternion) is done at high sampling frequency 
(up to 1000 Hz) with "exact" quaternion based trigonometric algorithms. Therefore, 
the algorithms for attitude/heading determination does not need any coning or scull-
ing correction. If desired, such compensation algorithms can be activated additionally 
on request. 

The storing of the internal raw data is done using the iMAR-XIO file format. The 
specification of this file format is described in a separate documentation. Alterna-
tively the commanded log data can be stored on the disk of the external com-
puter/laptop of the user. 

6 Hardware Structure 
The structure of the system hardware is shown in the following figure (example). The 
internal bus structure is the so-called I-Bus (iMAR-Bus), which is designed to trigger 
all inertial sensors at the same time in a free-running data acquisition mode. The 
sensor measurements are then time stamped with a high resolution clock counter (1 
µs resolution) where the clock counter is referenced to an exernal trigger, the so-
called SYNC input. In GPS coupled applications the PPS (pulse per second) is typi-
cally used as SYNC trigger. If no external synchronisation is required, the INS can 
also operate in a free running mode without any external time reference. As it can be 
seen from the block diagram iNAV-FJI-LSURV does not require any additional 
electronics rack or other equipment. All sensors and processors of the system are 
integrated inside of the aluminum made light weight housing which is equipped with 
high precision flanges for easy and accurate integration into the target vehicle. 

The output current of the accelerometer is first converted to voltage and then sam-
pled with 20 kHz sampling rate and 24 Bit resolution. All sensor data is transmitted to 
the Pentium processor of the IMS for processing. The processor operates the signal 
processing and Kalman filtering algorithms with a multitasking real-time kernel used 
in demanding military projects.  
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Special outputs provide the possibility to synchronise external devices like cameras 
(PPT: pulse per time, synchronous to the internal data sampling, e.g. with 25 Hz for 
video signal synchronisation). 

 

6.1 Aiding Sensors 
The iNAV-FJI provides interfaces for several different types of external aiding sen-
sors like RTK-(D)GPS, odometer, external marker and TIME SYNC input. The fol-
lowing section shows roughly the technical data of such used sensors. Usually the 
aiding sensors itself are not provided together with the iNAV-FJI and depend strongly 
on the specific application. 

1. Odometer:   
Manufacturer:  e.g. Wachendorff or Renishaw or Magnetic Wheel Sensor iMWS 
Type:  different 
Interface:  RS422 / Open-Collector 
Trigger Input: not applicable 
Data Rate: pulses per distance 
Synchroniz.: sampled from IMS 
Resolution: e.g. 50...200,000 pulses / revolution (A/B) 
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2. Marker / PPS / Position update:  
Manufacturer:  several 
Data Rate: up to 20 Hz 
Resolution: internally 0.1 µs 
Interface:  open-collector, opto-coupler or RS422 
 

3. (D)GPS/GLONASS:   
Manufacturer:  NovAtel, Javad ... 
Type:  several 
Interface:  RS232 
Data Rate: 20 Hz, RTK 
Synchroniz.: PPS output (pulse per second) 
Accuracy:  depends on environment 
Reacquisition: - 

 

6.2 Control and Display Unit 
As an additional option together with the iNAV-FJI a 
Control and Display Unit (CDU) can be provided. It 
requires the CAN interface of the unit and can dis-
play the attitude / heading, velocity, position, system 
status or other optional information. The CDU is de-
signed with a touch screen for easy operation and 
has a naval operation certificate. The unit is avail-
able in 6.5” or 10.4” size. 

 

 
 

7 Commands 
The command structure is described in the iNAV-XIO documentation. A lot of pow-
erful commands are available on log-data level, parameter setting and internal navi-
gation manipulation. If the system is connected to an external PC (e.g. using the 
Xio4Windows - software), all internal parameters can be modified. The source code 
of the XIO4WIN or XIO software can be made available on request for system pro-
grammers. 

Caution: Changing internal parameters can lead to errors in function and degradation 
of system's performance. Make a configuration download from the IMS before 
changing parameters! 
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8 Connectors and Interfaces 
The following connectors are available on the iNAV-FJI_LSURV (depends on appli-
cation!!): 

 System Connector X1 
MIL-C-38999 III:  D38999/24WC35PN System connector 22 pin 5 A   
(at system jack 22-pin D38999/24WC35PN; cable socket D38999/26WC35SN) 
 IGNTN_IN  Pin 1:  10...34 V  (N/A) 
    Pin 2:  IGND   Ignition Voltage 

 COM1   Pin 3:  RXD   (User-Interface) 
    Pin 4:  TXD 
    Pin 5:  RS232_GND  (isolated from case) 

 ODO1_IN  Pin 6:  A1   OptoCoupler 4-36V, 6 mA 
    Pin 7:  B1   OptoCoupler 4-36V, 6 mA 
    Pin 8:  /A1   (RS485 level tolerant) 
    Pin 9:  /B1    

 COM2   Pin 10: RxD   (RS232 for GPS or  RTCM) 
    Pin 11: TxD 
    Pin 12: RS232_GND 

 PPS_IN  Pin 13: PPS    OptoCoupler 4-36V, 6 mA 
    Pin 14: /PPS   (RS485 & TTL level tolerant) 

 MARKER_IN  Pin 15: Marker   OptoCoupler 4-36V, 6 mA 
    Pin 16: /Marker  (RS485 & TTL level tolerant) 

 PPT_OUT  Pin 17: PPT   Pulse per Time, RS485 level 
    Pin 18: /PPT   output 

 10/100BaseT Pin 19: RxD+   (Ethernet), twisted pair 
    Pin 20: RxD-   (Ethernet) 
    Pin 21: TxD+   (Ethernet), twisted pair 
    Pin 22: TxD-   (Ethernet) 

 

 Power Connector X2 
MIL-C-38999 III:  D38999/24WC4PN System male 4 pin 13 A current 
(at system male 4-pin D38999/24WC4PN; cable female D38999/26WC4SN) 
cable diameter AWG16 
 U_Power  Pin A:  12...34 V DC 
 GND   Pin B:  PGND   (isolated from housing) 

GND   Pin C:  PGND   (isolated from housing) 
U_Power  Pin D:  12...34 V DC  
 



     

GESELLSCHAFT FÜR INERTIALE MESS-,   

      

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

 

NAV_FJI_LSURV_doc_en.doc - 14 - 

 

 Power Connector XH [X4] (heater for extended tempe rature range [option]) 
MIL-C-38999 III:  D38999/24WC4PN System male 4 pin 13 A current 
(at system male 4-pin D38999/24WC4PA; cable female D38999/26WC4SN) 
cable diameter AWG16 
 U_Power  Pin A:  24 V DC 
 GND   Pin B:  HGND  (isolated from housing) 

GND   Pin C:  HGND  (isolated from housing) 
U_Power  Pin D:  24 V DC  
 

 

 COM-Connector RS422, X4-1 (option): 
Variante  MIL-C-38999 III:  D38999/24WB35PN system plug male 13 pin 5 A  
(at system plug male 13-pin D38999/24WB35PN; cable female D38999/26WB35SN) 
 RS422_1  Pin 1:  RxD+  e.g. ext. GPS 
    Pin 2:  RxD- 
    Pin 3:  TxD+    
    Pin 4:  TxD- 
 RS422_2  Pin 5:  RxD+  NLOG interface (softw. selectable) 
    Pin 6:  RxD- 
    Pin 7:  TxD+    
    Pin 8:  TxD- 
 RS422_3  Pin 9:  RxD+  PIO interface (softw. selectable) 
    Pin 10: RxD- 
    Pin 11: TxD+    
    Pin 12: TxD- 
 GND   Pin 13: GND 
 
 

 COM-Connector RS232, X4-2 (option): 
Variante  MIL-C-38999 III:  D38999/24WB35PN system plug male 13 pin 5 A  
(at system plug male 13-pin D38999/24WB35PN; cable female D38999/26WB35SN) 
 RS232_1  Pin 1:  RxD  e.g. ext. GPS 
    Pin 2:    
    Pin 3:  TxD    
    Pin 4:  GND 
 RS232_2  Pin 5:  RxD  NLOG interface (softw. selectable) 
    Pin 6:   
    Pin 7:  TxD    
    Pin 8:  GND 
 RS232_3  Pin 9:  RxD  PIO interface (softw. selectable) 
    Pin 10:   
    Pin 11: TxD    
    Pin 12: GND 
 GND   Pin 13: GND 
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 COM RS422 / ODO Connector, X4-3 (option) 
MIL-C-38999 III:  D38999/24WC35SN System connector 22 pin 5 A   
(at system jack 22-pin D38999/24WC35SN; cable socket D38999/26WC35PN) 
 RS422_1  Pin 1:  RxD+  e.g. ext. GPS 
    Pin 2:  RxD- 
    Pin 3:  TxD+    
    Pin 4:  TxD- 
 RS422_2  Pin 5:  RxD+  NLOG interface (softw. selectable) 
    Pin 6:  RxD- 
    Pin 7:  TxD+    
    Pin 8:  TxD- 
 RS422_3  Pin 9:  RxD+  PIO interface (softw. selectable) 
    Pin 10: RxD- 
    Pin 11: TxD+    
    Pin 12: TxD- 
 GND   Pin 13: GND 
 ODO2_IN  Pin 14: A2  OptoCoupler 4-36V, 6 mA 
    Pin 15: B2  OptoCoupler 4-36V, 6 mA 
    Pin 16: /A2  (RS485 level tolerant) 
    Pin 17: /B2    
 ODO3_IN  Pin 18: A3  OptoCoupler 4-36V, 6 mA 
    Pin 19: B3  OptoCoupler 4-36V, 6 mA 
    Pin 20: /A3  (RS485 level tolerant) 
    Pin 21: /B3 
 GND   Pin 22: GND 
 

 COM RS232 / ODO Connector, X4-4 (option) 
MIL-C-38999 III:  D38999/24WC35SN System connector 22 pin 5 A   
(at system jack 22-pin D38999/24WC35SN; cable socket D38999/26WC35PN) 
 RS232_1  Pin 1:  RxD  e.g. ext. GPS 
    Pin 2:    
    Pin 3:  TxD    
    Pin 4:  GND 
 RS232_2  Pin 5:  RxD  NLOG interface (softw. selectable) 
    Pin 6:    
    Pin 7:  TxD    
    Pin 8:  GND 
 RS232_3  Pin 9:  RxD  PIO interface (softw. selectable) 
    Pin 10:  
    Pin 11: TxD    
    Pin 12: GND 
 GND   Pin 13: GND 
 ODO2_IN  Pin 14: A2  OptoCoupler 4-36V, 6 mA 
    Pin 15: B2  OptoCoupler 4-36V, 6 mA 
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    Pin 16: /A2  (RS485 level tolerant) 
    Pin 17: /B2    
 ODO3_IN  Pin 18: A3  OptoCoupler 4-36V, 6 mA 
    Pin 19: B3  OptoCoupler 4-36V, 6 mA 
    Pin 20: /A3  (RS485 level tolerant) 
    Pin 21: /B3 
 GND   Pin 22: GND 
 
 

 Service connector X3 (iMAR internal use or for sys tem developers): 
MIL-C-38999 III:  D38999/24WD35SN Socket 37 pin 5 A Current  
(at the system: 37-pin D38999/24WD35SN; Soriau 8D7 15W 35SN socket / female) 
At the cable D38999/26WD35PN; Souriau 8D5 15W 35SN, jack/male;  cable size AWG22. 

 KeyBoard  Pin 1:  Clock 
    Pin 2:  Data 
    Pin 3:  GND 
    Pin 4:  +5 V 

 VGA   Pin 5:  red Video  
    Pin 6:  red Return (AGND)  
    Pin 7:  green Video  
    Pin 8:  green Return (AGND) 
    Pin 9:  blue Video 
    Pin 10: blue Return (AGND) 
    Pin 11: DBG_GND (FPGA Debug) 
    Pin 12: Hoizontal Sync 
    Pin 13: Vertical Sync 
    Pin 14: Monitor ID Bit 0 
    Pin 15: DBG_HIGH (FPGA Debug) 
    Pin 16: DBG_LOW (FPGA Debug) 
    Pin 17: GND 

 PC/104  Pin 18: CPU Reset 
    Pin 19: CPU Board GND 
    Pin 20: spare 

 DC/DC  Pin 21: Primary voltage, connected at DC/DC  
    Pin 22: Primary-GND, connected at DC/DC 
    Pin 23: Secondary-GND 
    pin 24: 5 V PC/104 Stack Power (over 100 Ohm, 
      directly measured at CPU) 
    Pin 25: +15 V for Gyros 
    Pin 26: -15 V for Gyros 
    Pin 27: +5 V for Gyros 
 GPS   Pin 28: RxD GPS (3rd RS232 for Data  
      and RTCM – for configuration) 
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    Pin 29: TxD GPS 
    Pin 30: GND GPS 
 PPD   Pin 31: PPD-High (RS485) 
    Pin 32: PPD-Low 
 Spare   Pin 33: spare 
 CASE_GND  Pin 34: Case Ground 
 CAN   Pin 35: CAN-High 
    Pin 36: CAN-Low 
    Pin 37: GND 

 
    

 GPS Antenna Connector, X6: 
TNC connector (female) with thread for active GPS antenna (manufacturer: 
Telegaertner, P/N: J01011A2337) 
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 PPS Output, X5 (option): 
IMS:  ODU Mini-Snap G80B0C-T04LFG0-0000  (socket)   [see figure] 
Cable:  ODU Mini-Snap S80B0C-T04MFG0-50GP  (pin) 
 
 PPS_High (A)  RS485 level 
 PPS_Low (B)  RS485 level 

 

 PPT and PPD Output, X7 (option): 
[PPT = Pulse Per Time, PPD = Pulse Per Distance] 
IMS:  ODU Mini-Snap G80B0C-T05LFG0-0000  (socket)   [see figure] 
Cable:  ODU Mini-Snap S80B0C-T04MFG0-50GP  (pin) 
 
 PPT_High (A), PPD_High (A)  RS485 level 

 PPT_Low (B), PPD_Low (B)  RS485 level 
 

 

Custom Specific Connectors:  Furthermore the IMS may provide further customer 
specific connectors.  

 



     

GESELLSCHAFT FÜR INERTIALE MESS-,   

      

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

 

NAV_FJI_LSURV_doc_en.doc - 19 - 

9  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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Appendix  A: If the IMU will not work... 

·  If the unit does not start running, first check whether the external trigger (PPS) is 
applied or change the settings in the CFG menu (use XIO4WIN 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 CAN is used: Have you installed the required 120 Ohm termination resistor on 
your side properly? 
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Appendix  B: Drawings 
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Sensitive axes iNAV-FJI-001: 

 



     

GESELLSCHAFT FÜR INERTIALE MESS-,   

      

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

 

NAV_FJI_LSURV_doc_en.doc - 23 - 

 
Sensitive axes iNAV-FJI-0025: 
 

 


