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Generation of Collision-free Path of a
Manipulator by Means of Joint-map

Noriyuki KAWARAZAKI and Tadashi NAGATA

Abstract

This paper presents a new method for making paths of manipulator among known obstacles
automatically. At first, we propose the Joint-map (J-map) which is a kind of configulation space
map developed to describe collision regions with polygons. Calculating the trajectory that avoids
these polygons and reaches a goal in this map is correspond to planning a collision-free path in
workspace. Secondary a collision-free path is calculated in this map by using a new method
named Concentric circle potential method. The main feature of this method is to be able to avoid
the deadlock problem in the traditional potential method. because of using a potential function in

global aspect.

<=t a2l - 20BEEICKE\ T, BEEYLDRY S
URBAERMEDO BB ILETTRTH 5D, BRIEICH
THHEHRLEBEMNE NS 2 bhick, BECEDRKR
DEBNCER S h L ORKBICH - CBfEERb 2 &
DA e huE, ==t a v — R Ik BIEEERIE
ElLARVv—20ABEIBERENS,

DX 5 T lEE Y OLBERRRR A AR I B Rk
FERSBEIRTET WS, XAEWIEEY L&
RREFICBHTE 5 BHEMEB LA TEE, £
DEFMATHEMBICEET 2B LEL T2 L
BB ieh, 2V v 7<=t alv—&0DHMHEE
MEmdics T, BEYEIEATHI L T==¥a
V=g @l Rt TE VIR AN hie, Y
V2 BOBINCIGT E eh o, b, HHZH
—HLAETRRET 5D TR, BEEYERT
LADTC L > THHZEMZBR L TW55, Zhk
— M e LRI ~ = € 2 v — 2 ICEAT B O RE
Thbd, ¥, BENEYOBFEML —BHLHT

FHRIFIA5 ARE
T R 7 A TR
" UMK T

Finally the effectiveness of the method is clarified by simulation.
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Fig. 2. ]J-map for 3-jointed manipulator
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Fig.5. Concentric circle potential method
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Fig. 8. Simulation of 2-jointed manipulator
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Fig.11. Simulation of 3-dimensional manipulator
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