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Fig. 7 Trajectories of the two robots 
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Fig. 8 Error between the two robots 
 
 

4. SIMULATIONS 
 

To verify the availability of the proposed controller, we have 
some simulations about two cases. One is the case that the 
leader is in front of the follower and the other is that the 
follower is in front of the leader. In real workspace, there can 
be time delay in communication for getting information of 
position and the orientation of the leader, but it is not 
considered in these simulations because it is very small time 
comparing with sampling time. The sampling time is 0.1second. 

The weight of the robot is 1kg and its inertia is 0.04 2kg m⋅ . 
Size of the robots is 0.15 0.2m× and initial position of the 
leader is (0,0) in both cases. Length of the linkage that connects 
two mobile robots is 0.5m. It is assumed that the linkage which 
connects two mobile robots can be expanded and contracted as 
much as 0.1m. Two cases both have two obstacles which are 
circular cylinder with 30cm radius on Cartesian coordinates.  
As shown in Fig. 7 obstacles are located at (1.5, 1.5) , 
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Fig. 9 Trajectories of the two robots 
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Fig. 10 Error between the two robots 
 
 
(4.5, 3)  in coordinates, respectively. Since the leader is in 
front of the follower they move to the target directly. The 
simulation elapsed for 40 seconds. Maximum length between 
two robots is 0.5301m and minimum length is 0.5000m. 
Maximum deviation of angle error is 0.0368 rad.  

Second case is shown in Fig. 9. Obstacles are located at 
(1.8, 1.9) , (4.2, 3)  in coordinates, respectively. Since the 
leader is in behind of the follower the follower turns around 
near initial position. The simulation elapsed for 39.5 seconds. 
Maximum length between two robots is 0.5304m and minimum 
is 0.4930m. Maximum deviation of angle error is 3.1416rad 
which is initial angle. After turning around of the follower error 
angle has about 0.07rad as maximum. 

From two simulation results, we can show that the distance 
between two robots increases at instant after robot just started 
and that come across the obstacles. At near the target position 
distance and error angle between two robots converge to about 
zero. 
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Fig. 7 Trajectories of the two robots 
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Fig. 8 Error between the two robots 
 
 

4. SIMULATIONS 
 

To verify the availability of the proposed controller, we have 
some simulations about two cases. One is the case that the 
leader is in front of the follower and the other is that the 
follower is in front of the leader. In real workspace, there can 
be time delay in communication for getting information of 
position and the orientation of the leader, but it is not 
considered in these simulations because it is very small time 
comparing with sampling time. The sampling time is 0.1second. 

The weight of the robot is 1kg and its inertia is 0.04 2kg m⋅ . 
Size of the robots is 0.15 0.2m× and initial position of the 
leader is (0,0) in both cases. Length of the linkage that connects 
two mobile robots is 0.5m. It is assumed that the linkage which 
connects two mobile robots can be expanded and contracted as 
much as 0.1m. Two cases both have two obstacles which are 
circular cylinder with 30cm radius on Cartesian coordinates.  
As shown in Fig. 7 obstacles are located at (1.5, 1.5) , 
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Fig. 9 Trajectories of the two robots 
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Fig. 10 Error between the two robots 
 
 
(4.5, 3)  in coordinates, respectively. Since the leader is in 
front of the follower they move to the target directly. The 
simulation elapsed for 40 seconds. Maximum length between 
two robots is 0.5301m and minimum length is 0.5000m. 
Maximum deviation of angle error is 0.0368 rad.  

Second case is shown in Fig. 9. Obstacles are located at 
(1.8, 1.9) , (4.2, 3)  in coordinates, respectively. Since the 
leader is in behind of the follower the follower turns around 
near initial position. The simulation elapsed for 39.5 seconds. 
Maximum length between two robots is 0.5304m and minimum 
is 0.4930m. Maximum deviation of angle error is 3.1416rad 
which is initial angle. After turning around of the follower error 
angle has about 0.07rad as maximum. 

From two simulation results, we can show that the distance 
between two robots increases at instant after robot just started 
and that come across the obstacles. At near the target position 
distance and error angle between two robots converge to about 
zero. 
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