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Rigid Body’s Planar Motion 

 

The main theme of this project is to develop path-planning algorithms for the group motion of 

many dynamic agents (multi-agents) to achieve individual or common goals while possible 

collisions are avoided. The work of the second year is to design the path planning and control 

system for two agents. After nearly one-year endeavour, based upon previous achievements, we 

have completed the hardware design of two unmanned vehicle, and the associated integration of 

path planning system and control system. The data flow among subsystems is realized by using 

wireless network. In the development of the coordinated operation in jointly pushing an object, 

we derived the formula for the friction of rigid body’s planar motion, which makes it possible to 

control such motion more precisely. Preliminary experimental results show that the developed 

system can indeed achieve the goal of group motion control of two agents. It is anticipated that 

the system performance can be enhanced greatly in the next year of the project, and the target of 

multi-agent coordination and control can be attained through the collaboration with other 

sub-projects.  
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2 3 2( ) ( * * )
22 4

2( ) 3 32                  ( ) ( * ( ) * ( ) ) ( ) ,
2 22 24 8

D cD b c D b
dl A

R cD

D a b D c D a b D c Dl b
dl A

c cRD
D l D b

dl a b D c D
cR cD

D b b a
a b D c D A

c cc c

+ − +−= − =
�

∆ ∆−

+ + − + − + −
= −

�
−

= − + +
�

−

−− − + − + − + −

 

t ô  

2 2 2 2 2 24( 2 cos 2 sin )* 2 ,
1 2 1 1 2 1 2 2

2 2 2 2 2( 2 cos 2 sin ),
1 2 1 1 2 1 2

22( cos sin ),    2 .
2 1 2 1 2 2

V D h DV hD

a V D h DV hD

b D V h c

θ θ θ θ θ θ θ θ

θ θ θ θ θ θ θ

θ θ θ θ θ θ θ

∆ = + + − −

= + + − −

= − − =

� � � ��� �
� � � ���

� � ��� �
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/�r ~ MATLAB 6.5
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> t
	 � D � < 
A�B « é
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L
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R
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µ

=

=

=

=
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2
0.2   

0.01
1
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µ
µ

ρ
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=
=
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�87 � > � ��B�9;: c � 6 � ¸�¤ � 9< - b � o >»> "�.
/>= j ��? ô 5�§ � ÍA@ ��h > 	 B
B J i�· � �RQ`� ñ�i
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x
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y
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6. ���������������� £�+ A �&¹ D %!ì�� 6�718X9�; dVe:i�b�-�j�k�m�n � �� û > .
/ ��� NIM�Y�Z�Ã
Ä )���5
�09�5 8
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�
�

�
�
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����  ��� � ����� ���

� � ��� � ��� � ! �#" $ � �

 F�� ���
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67 77
87 97
:

8 9 : ; < = >@? 7 6 7 7BA�C D#E

F C D#E GIHKJ�L MKN HPO
GIHKJ�L MKN HRQ

 
F�� ���



 12

7. �� � � ��� � � ��� � � ��� � � � 				Ö!� �
É�h�� =uÕ NIM���P > Ì�� ��� q�r >^� 0X× 2�� � 4�Æ )ù£!"�t
Ý!Þ =`Õ ��h \ ô > .
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B � ��#�$ <�= � µ ��¶�RO) SIÖ!� N N � Ã�. É�h����
	 > Ó�Ô G £�Í�× � µ�Ø�ÙË> ¼ N�-�Â�Ú�Û�%3'�Ü
G >A@ "�t�Ý�Þ =uÕ �����ß�3Å h >¦à 4uá3���ß�3dVe
2
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