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 Cautions: 

THIS GUIDE USES THE TERM CAUTION TO INDICATE A POTENTIALLY HAZARDOUS SITUATION, WHICH, 
IF NOT AVOIDED, MAY RESULT IN INJURY, DAMAGE TO THE VEHICLE OR SAFEDRIVE SYSTEM, OR 
OTHER DAMAGE. 
 
Do not operate any function that takes your attention away from safely driving your vehicle. 
Any function that requires your prolonged attention should only be performed after coming to a complete stop.  
Always stop the vehicle in a safe location before performing these functions. Failure to do so may result in an accident. 
 
Consult your local and state driving regulations prior to installation. 
In many states using active monitors in view of the driver is prohibited. Consult your local and state driving regulations for laws 
and guidelines. User assumes all risks and indemnifies the manufacturer from any liability. 
 
Minimize display viewing while driving.  
Viewing the display may distract you from looking ahead and may result in an accident.  
Do not use the SAFEDRIVE thermal imaging system as a substitute for headlights or headlight assisted human vision during 
vehicle operation. 
 
Use this product for mobile 3 to 32V  applications. 
The SAFEDRIVE system is designed for the automotive 3 to 32 VDC power environment and conforms to ISO MIL-STD-1275E 
standard covering the limits of transient voltage characteristics and steady state limits of the 28 volt (V) direct current (dc) 
electric power circuits of military vehicles. The voltage is automatically stabilized by the manufacturer.  
 
When installing the SAFEDRIVE system camera, do not block the vehicle’s vents or radiator panels. 
Doing so may result in heat build-up, equipment breakage, and/or fire. 
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 Cautions: 

Do not open the camera body for any reason.  
Disassembly of the camera (including removal of the cover) can cause permanent damage and will void the warranty. 
 
Operating the camera outside of the specified input voltage range or the specified operating temperature range can cause 
permanent damage. 
 
Do not image extremely high intensity radiation sources, such as the sun, lasers, arc welders, etc. 
 
The camera is a precision optical instrument and should not be exposed to excessive shock and/or vibration 
 
Great care should be used with your camera optics.  
They are delicate and can be damaged by improper cleaning. Normal wear can be expected  and scratches and small pits in the lens 
 from normal wear will not usually adversely affect the image displayed on the monitor. 
 

! The SAFEDRIVE system is NOT subject to license control. 



What is SAFEDRIVE?  
SAFEDRIVE is a powerful DUAL SENSOR vision system that 
lets you visualize surroundings in total darkness and 
through fog, dust and smoke, providing superior awareness 

and protecting you and your vehicle 24/7. SAFEDRIVE 
features “Drive by Video” capability, allowing safe off-road 
driving, as well as identification and tracking of  allies and 
adversaries. 
 
Using the latest video footage technology, Thermal and Day 
vision sensors can provide military training feedback for 
real or imagined scenarios, as well as for debriefing and 
precedential learning. Recorded videos fused together 
generate a multi-dimensional puzzle for  credible mission 
performance documentation. 
 
Installed on armoured vehicles, SAFEDRIVE enables the 
driver to retain situational awareness without being 
detected. It can be easily integrated as part of off-road 
navigation systems and advanced observation units. 

 
 
 
 
 
 
 
 
 
   

          SAFEDRIVE. Drive Safe. Save Lives.  

HUMAN RECOGNITION RANGE 

SD640 – 200m 

SD36 – 150m 

SD160 – 100m 

Why SAFEDRIVE? 
• Perfect Visibility, Thermal and CCD Sensors 
• Total Darkness Visibility, Zero Emission 
• Harsh Terrain Robustness 
• Easy Sensor-To-Screen Installation 
• Recording & Video Analytics Available as VMDBOX 
• 12/24VDC Power (No Convertors Needed) 
• Thermal Detection for Obstacles 

DAY SENSOR 

THERMAL SENSOR 
BALL MOUNT BRACKET 

MIL.STD CONNECTOR 

9” SPLIT SCREEN 

WWW.XSAFEDRIVE.COM 
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Why Thermal Sensor? 

While the human eye can see only visible light, a 
thermal imager does not need light to produce clear 
images. It creates  a comprehensive image based on 
the subtle differences in heat radiation of objects and 
people. Thus with a thermal sensor, we can see 
beyond the natural visible spectrum.  
 
In thermal video, warm objects appear white and 
cooler objects appear black. So, the driver can 
prevent dangers by  distinguishing people or animals 
hiding or camouflaging themselves.  
 
Due to embedded temperature reading capabilities, 
SAFEDRIVE detects fire risks or heat emitting 
obstacles (such as pipelines) from far distances. It 
provides extensive safety and situational awareness 
for high hazard environments, such as forests, open-
wild,  industrial zones, urban and rural territories .  

THERMAL SENSOR 
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Why Day Sensor? 

Safe driving can be impaired not only by poor visibility but 
also by “blind areas ” which are overlooked by the driver 
from inside the vehicle, especially from heavy trucks. This 
is a major cause of vehicle turnovers, clashes and other 
accidents, also in daytime.  
 
SAFEDRIVE features a  “Drive by Video” capability, which 
means that both day and thermal sensors are monitored in 
parallel on a 9" LCD split display, serving as a checkpoint 
for full situational awareness. Thus the driver obtains an 
independent field of view without being exposed to threats 
and safely “sees” through blind areas even if his front lens 
is smashed by rocks or covered by paint.  

DAY SENSOR 
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Applications Overview  
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System Components 

SAFEDRIVE UNIT SAFEDRIVE BRACKET SYSTEM CABLES 9” QUAD SCREEN 



          SAFEDRIVE USER GUIDE  
WWW.XSAFEDRIVE.COM 

10 

Model Numbers 

SD-XXX-MM-F 

THERMAL RESOLUTION 
160 (160x128) 
336 (320x240) 
640 (640x512) 

FOCAL LENGTH 
7.5mm 
9mm 

13mm 
19mm 

FORMAT 
N – NTSC 

P - PAL 

SAFEDRIVE 640x480 19mm NTSC SD-640-19-N 
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Lens Horizontal Fields of View: 640x512 

7.5 mm 9 mm 19 mm 13 mm 

32◦ 
90◦ 69◦ 45◦ 

Recognition=63m Recognition=95m Recognition=144m Recognition=52m 
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Lens Horizontal Fields of View: 336x256 

7.5 mm 

45◦ 

9 mm 19 mm 13 mm 

35◦ 
17◦ 

25◦ 

Recognition=71m Recognition=112m Recognition=160m Recognition=60m 
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Lens Horizontal Fields of View: 160x128 

17◦ 

13 mm 9 mm 19 mm 

25◦ 12◦ 

Recognition=34m Recognition=48m Recognition=71m 
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Ball Mounting Bracket 

BALL MOUNT BRACKET 

M12 BOLT 

M6 BOLTS 

FRONT CASE 

M5 BOLTS 

M12 BOLT  WITH NUT 

M6 BOLTS 

1 

2 4 

3 

M5  BOLTS 
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Ball Mounting Bracket 

The ball mount allows you to regulate the camera’s PAN TILT rotation.  
Align the ball mount bracket with the mounting surface. Then follow these steps:  
1. Insert one M12 bolt into the center hole in the ball mount and tighten it with a nut to ensure a secure and stable 

connection. Then insert two M5 bolts into the holes to the left and to the right of the M12 bolt (1). 
2. Mount the housing onto the ball mount by screwing the bracket bolts into the respective screw holes on the housing 

bottom (3) . 
3. Insert two M6 bolts into the holes on the back of the ball mount bracket in order to lock it. 
4.   Ensure that the system is properly mounted. 

 
Note: The system must be firmly fixed to the mounting base. Reducing camera vibrations is essential for proper operation 
and optimal performance.  

REAR  VIEW 

SIDE  VIEW FRONT VIEW 

360º PAN 

±90ºTILT 
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Screw Mounting  

M5 BOLTS 

1. Align the SAFEDRIVE unit with the mounting surface.  
    Screw  two M5 bolts into the screw holes on the bottom of the front housing case  

 
Note: The system must be firmly fixed to the mounting base. Reducing camera vibrations is essential for proper operation 
and optimal performance.  
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Sensor-to-Screen Connectivity Diagram 

9” SPLIT SCREEN FRONT 

REAR 
3-32VDC Power 

Ch1+2 

Ch3+4 
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Sensor Connectivity 

POWER AND VIDEO CABLE 

JAM NUT 

JAM NUT SOCKET 

1. Hold the rear housing case vertically with the  jam nut  up.  
2.  Tighten the back shell connector on the cable’s edge around the jam 
nut with clockwise movements following  the insertion slots until it is 
firmly fixed. 

INSERTION SLOTS 
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SENSOR SIDE 

Cable Layout 
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Wiring Safety 

The circular connector serves as a safety 
junction between the sensor unit cable 
and the screen cable. To troubleshoot  
the cable, easy disconnect it from both 
sides to avoid sensor damage. 
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Video Channels Connectivity 

Channel 2 

Channel 1 

Channel 2 

Channel 1 
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Power Connectivity 

Power 3-32 VDC 

3-32VDC Power 
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Startup Splash Screen 

After plugging  the power in, the following image shall appear for 3 seconds: 

QUAD SCREEN MODE 

SPLIT SCREEN MODE 

FULL SCREEN MODE 
VOLUME UP 

VIEW MODE 

MENU VOLUME  DOWN 

POWER ON/OFF 
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Remote Control 

  ON/OFF 

 VOLUME UP 

 VOLUME DOWN 

 VIEW MODE: FULL/QUAD/SPLIT 

 CHANNEL 2 (VIDEO)  CHANNEL 1 (VIDEO) 

 CHANNEL 3 (VIDEO) 
 CHANNEL 4 (VIDEO) 

 VOLUME DOWN 

 MENU 
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Image Layouts 

Press “AV” on the screen’s toolbar. Then press the relevant keys to browse the viewing options.  

FRONT/REAR REAR/FRONT 

LEFT/RIGHT RIGHT/LEFT 

FRONT 

LEFT/RIGHT RIGHT/LEFT 

FULL SCREEN VIEWS 

SPLIT SCREEN VIEWS 

QUAD SCREEN VIEWS 

FRONT/REAR REAR/FRONT 

REAR 

LEFT 

LEFT 

LEFT 

FRONT 

FRONT 

LEFT 
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Infrared and Temperature Measurement 

 

Accurate temperature measurements allow you to evaluate 
the condition of electrical and mechanical targets which are 
operating properly at temperatures that are significantly 
above ambient.  
 
These measurements can be compared with historical 
operating temperatures, or with infrared readings of similar 
equipment at the same time, to determine if a significant 
temperature rise will compromise component reliability or 
safety.  
 
In addition, the sensor can be predefined to detect objects 
within the given temperature range (e.g. a people will be 
detected within the span of 20ºC-40ºC).  
 
Note: This feature is provided by the manufacturer on 
demand. 

THERMOMETER SCALE 
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Non-Uniformity Compensation (NUC) 

 

SAFEDRIVE’s  Thermal Sensor is factory-calibrated to 
generate non-uniformity compensation (NUC) 
coefficients which are applied automatically by the 
camera in real time to maintain good image quality.  
 
The coefficients comprise a NUC table and are typically 
valid for a specific subset of the total operating 
temperature range.  
 
Consequently, there are multiple NUC tables to span the 
full operating temperature range, and the camera 
automatically selects the optimum table based on its 
temperature. 

NUC NOTIFICATION 
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Troubleshooting 

NO VIDEO BUT THE SYSTEM IS RUNNING AND HAS POWER SUPPLIED TO IT. 
Place your ear next to the SAFEDRIVE camera. If you hear the mechanical 
shutter but you are not getting an image, check the video connections. The SAFEDRIVE 
camera works with most standard NTSC or PAL monitors that have 75 ohm input. 
 
NO VIDEO, NO CLICKING. 
If video is not displayed and you do not hear a “clicking” sound from the 
SAFEDRIVE camera, check the power inputs. The camera runs on +3 VDC to 
+32 VDC power through one of the optional power/video cables. If this voltage 
range is not adhered to the unit will not function and may be damaged. 
The image is cloudy or hazy, or the lens has fog or ice built up. 
 
THE IMAGE HAS "LINES" OR SCREEN DOOR APPEARANCE. 
Check to see if the image “freezes” or if you hear a mechanical “clicking noise” 
from the SAFEDRIVE camera. If you do not see the image freeze momentarily 
(this may take a few minutes), the internal shutter may be damaged. Contact 
the manufacturer. 
 
THE IMAGE IS SHAKY. 
Check your mounting. The SAFEDRIVE camera does not incorporate image 
stabilization and must be mounted securely. 
 
IMAGE IS DIM. 
Check your monitor and video connections. It is recommended that you use 
separate power supplies for the SAFEDRIVE camera and the local display 
monitor to make sure you have clean uninterrupted power. The 
image may be dim if the camera is connected to an input that requires a 
different impedance. 

THE IMAGE IS DARK AND NO OBJECTS ARE SEEN. 
Recycle the power and see if you get the “Splash Screen” on the display 
monitor. If you get the Splash Screen but no image afterwards (only a  
black screen), check to make sure that the lens is clear of all obstructions. 
If you do not see the Splash Screen, check the power input and video 
output. 
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Maintenance 

CAUTION! 
Your SAFEDRIVE camera images through an infrared lens. These 
Lens are designed for the harsh automotive environment of normal driving, 
but may require occasional cleaning. We suggest that you clean the lens 
of the SAFEDRIVE camera when image quality degradation is noticed or excessive 
 contaminant build-up is seen on the lens. 
 
NOTE 
The camera housing has a durable coating and the rugged protective lens 
is designed to withstand normal cleaning. Rinse the camera housing with low 
pressure fresh water to keep it clean. If the front lens of the SAFEDRIVE 
camera gets water spots, wipe it with a clean soft cotton cloth dampened with 
fresh water. If the lens requires further cleaning, use a soft moist cotton based 
cloth with isopropyl alcohol or dish soap. 
Do not use abrasive materials, such as paper or scrub brushes as this will 
possibly damage the lens by scratching it. Only clean the lens when you 
can visually see contamination on the surface. 
 
TEMPERATURE 
The SAFEDRIVE camera has an operating temperature range of -40 to 80C. 
Choose an installation location so that the SAFEDRIVE camera is not subject to 
temperature extremes that exceed this range. 
Do not open the camera body for any reason. Disassembly of the camera 
(including removal of the cover) can cause permanent damage and will void the 
warranty. During normal use the camera lens may become scratched or develop 
small pits. These usually will not cause a noticeable degradation of the 
displayed image. 

If you have problems do not attempt to repair the SAFEDRIVE system yourself. 
The SAFEDRIVE camera is a water-tight sealed unit and can not be opened or 
serviced in the field. Consult  Ex-Sight.Com for repair information. 
If the camera will not produce an image, check the video connection at the 
camera and at your display monitor. If the connectors appear to be properly 
engaged but the camera still does not produce an image, have an authorized 
service representative make the appropriate repairs. 
 
CAUTION! 
Improper care of the camera lens can cause damage to the anti-reflective 
coating, degrade the camera’s performance, and void the camera warranty. 
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Performance Specifications 

SD-640 SD-320 SD-160 
Thermal Sensor Thermal Imager Uncooled VOx Microbolometer 

Resolution (pixels) 640x512 336x256 160x128 

Thermal Lens 7.5/9/13/19 mm 

Min Wide FOV 7.5mm 90° x 69°  45° x 35° 30° × 24° 
Max Narrow FOV 19mm 32° x 26° 17° x 13° 12° × 9.5° 
Pitch 17 μm 25 μm 

Spectral Band 7.5 - 13.5 μm 

Frame Rate 8HZ without Export License  / 30Hz Export License Needed 

Sensitivity (NEdT) <50 mK at f/1.0 

Day Sensor Day Sensor Sony Effio 700 TVL WDR 

Day Lens Synchronized with Thermal FOV 

Format PAL/NTSC 

Power Input 3-32VDC 

Consumption  2A Peak Max, Nominal 0.6A 

Heater operation Start: <15° C, Stop>20° C 

Housing Material Anodized Aluminum,  Stainless Steel N316 Screws 

Color Black, White, Yellow, Blue, Red, Silver 

Connectors D38999/24WB98PN 

Cables Connectors D38999/26WB98SM 

Length 8m 

Physical  Dimensions (LWH, mm) 79x65x106 mm 

Weight  300gr 

Environmental Operating Temp  -40°C to +80°C 

Certifications Protection Rates 1275, IP67, Mil.Std 810F 


