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Abstract

This paper attempts to combine niche technology, catastrophe technology and population migra-
tion technology with traditional genetic algorithm to form a new improved genetic algorithm to
solve inverse kinematics problem of industrial robot. The result of inverse kinematics simulation
of PUMA560 shows that the improved genetic algorithm has high precision when solving inverse
kinematics problems.
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Table 1. PUMAS560 D-H parameter list
& 1. PUMAS60 D-H B8

i () a(m) 00) d(m)
1 90 0 0, 0
2 0 0.4318 6, 0.1491
3 =90 0.0203 0; 0
4 90 0 0, 0.4318
5 =90 0 05 0
6 0 0 Os 0

ML NI 2 AT, Atk D-H ARFR AR, ARFR R i-1 BIARAR R J (] AR LSRR FE AN 1 s :

cd, —casl  sfsa, ach
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- (1
0 sa, ca, d,
0 0 0 1
RUGERAZ IR, AFR] AT AL AR HAT A S L A FEAR R R A HOC R, W 2 o
T =°T-'T, - T )

Br SRR OT o 2T AT R A 15 B IR OR L o 2 B B BRI 00, | JRLR, ISk 3 s

nX OX ax px
0 0
07’;‘ — Rn3><3 On3><1 _ ny Oy (ly Py (3)
01X3 1 n, 0, a, p.
0 0 0 1

T IZ B 5 SR H R 2T A FE LA AU R AT R 67 123 B e KR P e 45 o8 B AR 48, DRt Ak
(9 H b eR BN 2448 Bl sR A A0 PR S H PR H BE ] R 22 e /N H bR, BT AR IRARAL I B 5 B8 £ B o
THURRE AL 1) 12 NS BRI, X 20l VAR SOE R 25 5 9 52 B0 B, 38 A B[] 25 38 i
ST 12 AME R (B A S s S ST R Y, 1E R 1 H b BRS8N IR A, DRI AE LR IE B A ek 20U
SUERIES, X AR BREE S 12 MERNRZIATHE L, BiR 2 KT 45 8 15 22 B R %A B B EE
HHTET A, BRI SRS, S5 BI0IE, X8 5R SR ZEINAE R 5008 ek A
R AR AR AR E R, B S5 1) B bR RO
obj = r-(i(om. —ol.)2 +Z31:(nm. —n, )2 +23]:(ani —a, )2 +kz31:(pm. -p )2] 4)
K, bk A ESEERBERE, n,0,aq, p, IVE RRAEHFERPIE, n,,0,,a,,p, FIVE
o508 BRI RER E, r NTETI T, HAE AR BRI B R ZE R, M i A 25 B e K 22
=k 5 fm:

nﬂX - nX |07LX - OX anx - a}( pnx - px
n, —n | 0, —0 | |a —a | Jy
— ny y ny y ny y ny y
A, = max 5)
|n)'lZ - nZ OﬂZ - OZ a)’lZ - aZ pnz - pZ
0 0 0 0
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3. WEEFERBEEA T
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A T O B A A R, PR LA SCUAAN R AN 8] B i B BR S A D ki Sad b AT et Sk R
KIS BT
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2) WS EARRRAUE: PR AT AR AL EE, KRR A S A EE R S 1 TSR 2R 205X 2
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EAE XA MATEAT /INESTRI 1T, 5 Z e vH S AN RS TR RO I BE B, AN 0 5AMA j 2 RV it W B
B E AKX 8 FroR:

hamming, , = z":\/(DNAik —~DNA,, )’ ®)
k=1

b n NERAAMERIZER S ALK DNA, , Ros MK | R R gtk 158 k AZRIE 0 51 1), S Y]
PR THARE S A5 VT LR ] [5] o B R /N T 2 5 A P A Al 0 g ] — A 35

4) VFROERIE: BAL RN A B VP OB T IE N A, MRAE AT F AR R AR T AT S A R
RGN EE, AN 1 G R AT X 9 T

Fitness, = obj, ©)

Z obj;
=1

DI G AL G, /N SR AT B 7 T [ A 5 A S AR R R AT AR T, 0 T o A R
FIPTASANA, T N R AR ST ROBOR, AR AR 317 B B DA [ A 55 A 5] [A] 7 g B B D9 AR 0 AT 3¢
it SR ASNEST ¢ (107 MR AR B A0 5 10 s

hamming,, —hamming, .
a

fit,, = fit, - (10)
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4. SCISTOE

FF MATLAB B AE 3 K AR RE 7, AT BAE MATLAB B3R5 T ONIRIEIZ A R MR,
AR EAH PUMAS60 BN B A 5¢5 118 3 70 B # v i KA, BRREAN G5 A (s 3 Ta L R
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Figure 1. Optimal objective function iteration curve
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Table 2. PUMAS560 end-effectors position and RPY angle
% 2. PUMAS60 XTI R E K RPY £

7B /m RPY ffi/rad
P, P, P. TR e fen %
AR % 0.0968 —0.7558 0.0972 -2.7913 2.1047 -1.6016
O /N B S B AL RS A 2% 0.0922 -0.7533 0.0963 -2.7902 2.1027 -1.6005
AL /N A S5 SR R e e ot 7 A7 45 0.07484 -0.3022 0.05 -2.6551 2.0468 -1.6058
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Figure 2. Desired arm shape and end-effector pose of PUMAS560
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Figure 3. Optimal arm shape and end-effector pose of PUMAS560
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