
Motion Control is crucial to ensure a stable and 
repeatable T&R considering:

▪ Sensor noises (camera)
▪ Unmodelled parameters
▪ Uncertainties and variations in the scene
▪ Wheel-terrain interaction
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Results

Teach and Repeat (T&R): A navigation technique 
where the localization systems are not available either 
due to (1) cost/resource limitations or (2) operating 
environment.
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Achieving Robust and Globally Stable T&R

Regulate 𝑒𝑥  and 𝑒𝑦  and their time derivatives ( ሶ𝑒𝑥 , ሶ𝑒𝑦), ±25% 

variation in the robot’s dynamic + unmodelled uncertainties

Sliding-Mode Control + Motion Planning using image processing technique 
to steer the robot in the repeat phase whilst compensating for wheel 
odometry drifts and errors. 

Motivation

Contribution 

References

We focus on the motion control system considering uncertainties in T&R navigation 
indoors and outdoors.

Sensors: wheel odometry + a low-resolution monocular camera

➢ To deliver reliable and repeatable performance in different conditions
➢ Evaluate the performance of the proposed framework in indoor and outdoor 

terrains
➢ A step towards long-term autonomous T&R navigation

Indoor and outdoor testing on carpeted floor and wet grass.

           

  
  
 
 
 

                           

                         

 

     

 

 

  

 

 

  

    

  
 

 

       

       

             

        

 

 

                

          

             

             

          

                   

          

          

             

                 

          
        

           

            

                

                      

                

                  

 
 
  
  
  
 
 
 

          

                  

          

           

                 

                

Method 
mae 

Mean dist. Stability  
X Y θ 

D ll’ st   t  l  
[8] 

0.020 0.038 0.70 0.051 Unstable 

Proposed 0.015±0.014 0.018±0.016 0.86 0.027 Stable 

 

Method 
mae 

Mean dist. Stability 
X Y θ 

D ll’ st   t  l. 
[8] 

- - - - Unstable 

Proposed 0.028±0.023 0.032±0.028 0.74 0.046 Stable 
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