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Research on Method of Self-operation for
Multi-joint Robot Based on the Infrared
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Abstract This paper researches the self-operation and real-
time obstacle avoidance theory, technique and method for multi-
joint robot in obstacle environments. The developed new in-
frared sensor skin is used to build a description of the robot’s
surroundings. The new robot motion planning approach, which
uses the fuzzy logic method, is proposed for collision avoidance of
multi-joint robot operating in unstructured environments. The
experimental result shows that the multi-joint robot can work
autonomously in unknown or time-varying environments based
on the developed infrared sensor skin and the proposed fuzzy
motion control algorithm.
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Fig.1 Schematic diagram of infrared sensor skin
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Fig.2 Principle diagram of data acquisition and processing

system
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Fig.3 PSD diagram of sensor

3 EREAL

PLAE N EEARRURI H IR 2 ARAE ZEIA 2 H AR 2345 LA & A
[l B 015 B, PEHINLAS AN TE R TT Bt (1 448 ik 3] B AR
#. Cheung H! Lumelsky Bl RIHLES AR HIRSE, B4R K
FHI C-%51A] (Configuration space) 770~ 1% I7VE T4
R, NEEHLE N SER B 2R, Gerke 1 Hoyer K5 H5 kil
D7 A 2 s N 42 R P8 BRI 17 B 1
XTHLAF NHEAT B IRI, A& A AT AR S 115 .

ASCH T — R TAT 0 (BRI 42 MR 7 i) A
RX60 WML N LA AR, HLES AT B 402 B B AR
3 AN H B SRR, A BRI S VAR AL AR N & DT,
SEPLEE AR, XM VEIE G LA A TE AR GUER I 1) S5 A

=3
3.1 TR IK R

TEARSCHE M BOHT B A2 R, HLAs AN BN O —
AR B AR AN DT RO ROR 4 T AR N BLEE T RE RN
TR R A ) R A A2 38 T 2R T P P T D R O A AR B
FiE AR A BRI 7. R 2% T R ] 4R TR
J7) R, BEAEI R SRR A A8 14 H Bl LA A DG
PAT. FREGAHA T MBS Y 2l T L
[E]El']élﬂ‘ﬂim%ﬁﬁiﬂgfc% K/NE BF 247 8 A TH e W 1)

B3N dieft, diright, diup, didown, d21eft; doright, d2up,
d2down, Thr 1 FoR KBRS EE 2, 2 RoR/NEfE
TS BRI B g 1O,

RFAS G ST Hb F — AR 45 ) SR 1, BRI 4 U2
AF:

1) ?%%‘H*ﬂ?ﬁ’g 9i,target> (Z = 17 273) *H%ﬁﬁ%fg 0" Ed]
7= A6;.

2) Mlas N T Rl S 117 B 5.

BREAN I 1) 978 1) s i N B 5 O AN G /N 1 BT T,
SUALHE LA NN T i AR A B 58 7T B 5 B fig 4 2
4 (0 A LG T, Qe 4 B, AR A 1 4 A2 O¢ 1Y fA B
& 7. XA Be b ROBORIHE R ) MIN-MAX 5 1%,
FAADRT I 2 R FH .

3.2 KTIRMIHEHI R

BT 0T 1, 24 3 SO dlE AR AR, LG
W O RO 42 o e e o R L0

BT 1 ﬂ‘]ﬁlfé‘iﬁﬁ%fj‘ﬁﬁm%&)\ﬁ%%ﬂd\%ﬂ"JZEE?%
T 7] B85 e 40 R A i, T A2 o6 2% PR i A6 R RN
W (R 25 A7 PN B RS ) B /NEE B et , davights doteft, d2right, BA
S BFRITE 01 varges PGB AE 0; (25 AO1 = 01 target — 01
M HPRESLENA NLEMES A0 HIE, Y HARESENSA
LM A0y . HdH Ao 1 MBS n, IEAE, f
M.

K5 72 dj(ditete, diright, datets, darignt), Afy Fl 75 HIAR

1 Ak

BowEdlas | T

_ Gpen | RT3
) BN 2
) A0
TRk ats ~
/ B )r%ﬁ»)”iﬂ% .
| K2

Ly bt IR
KA1

HLES ABAT

4 BEHITE I A
Fig.4 Input and output of the fuzzy controller
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Fig.6 Autonomous motion control experiment system for

robot based on infrared sensor skin
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