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Assembly Work of Self-Organizing Manipulator Using Dual Manipulator
Toshio Fukuda, Member, Guoqing Xue, Non-member, Fumihito Arai, Non-member (Nagoya
University), Hajime Asama, Non-member (The Institute of Physical and Chemical Research)

This paper deals with a kind of cellular robotic system (CEBOT-Cellular Robot), called Self
Organizing Manipulator System (SOMS). In this system the configuration of the manipulator can
be changed according to the given task. A new type of cells is designed, which the signal bus and
power lines are made inside the cell. We use two manipulators to assemble, disassemble, and
reassemble cellular manipulator by cooperation of the manipulators. When a task is given, the
system analyzes the task and generates the structure of the cellular manipulator. The assembly
work of the cellular manipulator is divided into modular subtasks. The system generates the macro
command for each subtask based on the database. The collision avoidance is considered for
planning the cooperation work by using the collision database which was calculated before hand.
The simulation results and the experiments illustrate validity of the proposed system.
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Input_task=transfer((0,200,150],[*,*,*].[180.0,170],[*.*,*].pen)
Cell_structure=[401,201,202]
sub_cmd(Lst)=sub_cmd([[move,201,to_s_place],[move,401,to base] [movc
201,401),[move,202,201]) (1)

cmd_1(L1)=cmd_1([[move,201 to_s_place),[move,201,401]]) (2)
cmd_2(L2)=cmd_2([[move,401,to_base],[move,202,201]]) .. (3)
Comm I=([[{mp],[-456.6,-166.2,220,0,011,[[he], (1 10]],[[me],(110,-25]], .....
[[dw],[0,0,120] ()
Comm2=[[[mp],[409.0,258.5,170,0,0]].[[he],[110]], . ()
T_list1=[1.3,0.1,04, ....,0.7] ()]
Pos_list1=((0,0,500],(-456.6,-166.2,220], ..., [-4.3,449.0,380]] ... (7)
T list2=(14,01,03,...,071 (8)
Post_lis12=[[0,0,500],[409.0,258.5,170], ..., [3.1,456.2,520]] (9)
Tim_pos(1,[{[0,500.0,500],[35.1,512.8,471.5), ..., [4.3,51.0,380]]]) ..... (10)
Tim_pos(2,[[[500.0,0.0,500],[481.5,54.3.471.5), ... [43.8,3.1,520]]]) ....(11)
W_list1=t_base(1,[0,0, ...., 05, ....4.8,..,00D) .. 12)
W_list2=t_base(2,[54,0,.....00) .. (13)
Command_1=[[[mp],[-456.6,166.2,220]}, ..., [[til.[5]]. ... [[ti},[5], ...
[[dw],[0,0,120]]] (14)
Command_2=[[[ti],[54]]......., [[dw], [0,0,120]]] A(15)
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Fig. 10. Result of planning.
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