
VEHICLE CONTROL MODULE 

 

1. Block Diagram of Unmanned Vehicle Control 

 

 
 

 

 

 

Design of Unmanned Vehicle Control 

 
The first task is to model the vehicle. However, the accuracy of the model is always 

hampered by non-linearity and hystericis. The implementation of the Speed and 

Orientation Controller has therefore to be adaptive and robust. The estimator, on the other 

hand, has to be timely and accurate, which in the real case has uncertainty. 

 

The output of the Vehicle Control Module directly commands the Drive-by-wire system. 

This in turns translate into vehicle motion (speed and orientation). The aim is therefore to 

maintain control and response, such that the platform can achieve the desire trajectory and 

reach the desire objective way points. 
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3. Sample Vehicle Model taken from a track vehicle 

 



 
4. Estimator 

 

 
 

 

 

 

 



 

 

 

5. Speed and Orientation Control 

 
 

The controllers employed and experimented vary from PID to sliding mode control.  

 

 

 

 

 



6. Challenges and Lesson Learnt 
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• The inputs to the Perception Module (a rugged high performance PC) are stereovision and 

laser. 

• Both the stereovision and laser will be seated on a stabilized platform. 

• A frame grabber (a two channels hardware) capture the video frame from the stereovision 

two individual cameras. 

• Three processing threads are run within the Perception module in parallel: Thread A, 

Thread B and Thread C 

• The output is an obstacle grid map. 

 



 

LIGHT STRIKE VEHICLE  

Type: Robotic 
 

 

KEY FEATURES 
 

• Full tele-operation with driving video feedback  

• Capable of semi-autonomous navigation behaviors (point seeking, way-points 

navigation, path following, tele-guidance, dynamic obstacle avoidance) 

• Remote insertion and operation of mission payloads 

• Drive encoders (for dead reckoning) 

• DGPS and IMU (for localization)  

• Dynamic obstacle avoidance algorithms 

• Sensor fusion algorithms  

• Operational up to 65°C 

 

 

TECHNICAL SPECIFICATIONS 
 

Platform technical specifications:  as per Light Strike Vehicle 

Tele-operation speed:  60km/h 

Semi-autonomous navigation speed:  20km/h 

Operation range: 

(based on current modem 

specifications)  

up to 2km LOS (data) 

800m LOS (video) 

 


