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Fig. 2. How to switch between each behavior [6]
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Fig. 1. A type of mecanum wheel with rollers built into
it [1]
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Fig. 3. Specifications of parameters intended for the robot [7]
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Table 1. Describe robot variables [1]
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Fig. 4. Forces and torques on wheels 2 and 4 [10]
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Fig. 5. Diagram of forces acting on wheels 1 and 3 [10]
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Fig. 7. Behavior bypassing the obstacle and going
towards the target [6]
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Fig. 6. Goal-to-goal and avoidance of obstacles behav-
iors [5]
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Fig. 8. Angular velocity of robot wheels by behavior - based algorithm method
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Fig. 9. Rotational velocity obtained in Ref. [11]
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Fig. 10. The amount of x-y motion error in the reference simulation [12]
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Fig. 14. The rotational speed of the robot obtained from the reference simulation [12]
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Fig. 16. The path of the robot towards the target and its orientation towards the moving point
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Table 2. Parameters intended for the robot

yolyl Hlade a>lg Ceodle by ylyb
Y kg my by ez
AR kg my, > o>
SRat kg.m' I, by ol Glos
Ll oles
JEYS X Ty kg.m' I e
k b elas
SR SRTT
RN m R oz > slads
A m vl by Jeb ol
Oy m \’Iy by oo, ol

Yy



YTV B YR dsmio o) Jlo oY 0)led OF 093 yueS ool CSilSlo i 4y 23

Armature

R, Rotor

Brush Winding
Stator

Winding

Commutator

Bearing

Friction=p

Wheel

Inertia=7J

4
\ \
\ Shaft
\ -
\ Brush

Fig. 17. Direct current motor model [13]
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Fig. 18. Tachometer modeling diagram [13]

é’(
T
Wq o [Torw T,
K R w
—p K ] —> 1
L35+Ra ]S+}A
Ky |
K |«

Fig. 19. Control loop to calculate the actual rotational speed of the motor
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Table 3. Parameters related to direct current motor modeling
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Fig. 20. The path of the robot from the starting point to reach the goal
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Fig. 21. Speed in the x-direction of the robot
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Fig. 22. Speed in the y-direction of the robot
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Fig. 23. The rotational speed of the first wheel
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Fig. 24. The rotational speed of the second wheel
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Fig. 25. The rotational speed of the third wheel
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Fig. 26. The rotational speed of the fourth wheel
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Fig. 27. The amount of torque in the first wheel
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Fig. 28. The amount of torque in the second wheel
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Fig. 29. The amount of torque in the third wheel

Fourth Wheel Torque
T T

20 40 60 80 100 120 140 160 180 200
Time(s)

2,02 T2 53 H9luiS (ylme WSS

Fig. 30. The amount of torque in the fourth wheel
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