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AN ACCURATE SOLUTION TO THE INVERSE KINEMATIC PROBLEM
OF A ROBOT MANIPULATOR BASED ON THE NEURAL NETWORK
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Abstract: In this paper, IKP of the robot manipulator is solved by using BP neural netw ork and the forward k ine-

matic model. To improve the accuracy of the solution, an iterative approach is used to com pensate for the offset er-

ror. Numerical results have shown that the accurate solutions can be obtained by perform ing only a few iteration

steps and the com putation speed can meet the requirements for the robot's real time control system.
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Table 1 D-H param eters of the PUM A560

KAT i 0:(°) oi(?) | almm) | di(mm)
1 6 €[- 160,+ 160] 90 0 0
2 0,€ [- 225,45] 0 431.8 149. 09
3 0,€ [- 45,225] 0 - 20.32 0
4 € [- 110,170] - 90 0 433.07
5 € [- 100,100] 90 0 0
6 0,€ [- 266,266] 0 0 56.25
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Fig. 2 Flowchart of error com pensation method
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Appendix 1 Results of PUM A560 IKP by using BP network (rad)
F e (] 0. 0; 0, 0s 06 AE
H e - 0.1000 0. 3600 0.3200 - 0.5000 0. 2000 0
1 . - 0. 0162
A - 0.0972 0.3504 0.3165 - 0.5066 0.1916 - 0.0062
H AR AE - 0.0450 0.3240 0. 2550 - 0.4240 0.1520 0.1280
2. 0. 0164
A - 0.0468 0.3142 0.2544 - 0.4326 0. 1423 0.1275
ERRIEN 0. 0100 0. 2880 0.1900 - 0.3480 0.1040 0. 2560
3, 0.0193
A 0. 0038 0.2781 0.1946 - 0.3580 0. 0943 0. 2608
ERRIEN 0. 0650 0.2520 0.1250 - 0.2720 0. 0560 0. 3840
4 e 0.0212
A 0. 0562 0.2423 0.1340 - 0.2811 0.0492 0.3921
ERRIEN 0.1200 0.2160 0. 0600 - 0.1960 0. 0080 0.5120
5 e 0.0198
A 0.1103 0.2073 0. 0698 - 0.2018 0. 0061 0.5215
ERREN 0.1750 0.1800 - 0.0050 - 0.1200 - 0.0400 0. 6400
6 vy e 0. 0169
WHAE 0.1655 0.1743 0. 0026 - 0.1218 - 0.0375 0. 6497
ERREN 0. 2300 0.1440 - 0.0700 - 0.0440 - 0.0880 0. 7680
T e 0. 0140
A 0.2226 0.1443 - 0.0644 - 0.0425 - 0.0829 0. 7770
ERRIEN 0. 2850 0.1080 - 0.1350 0. 0320 - 0.1360 0. 8960
8 oy e 0. 0128
A 0.2857 0.1153 - 0.1287 0. 0354 - 0.1304 0.9012
0 ERRIEN 0. 3400 0.0720 - 0.2000 0.1080 - 0.1840 1. 0240 0. 0185
TAE 0.3500 0.0819 - 0.1907 0.1121 - 0.1802 1.0189 :
SRAN 0.3950 0. 0360 - 0.2650 0.1840 - 0.2320 1.1520
10 - 0. 0140
T EAE 0.3904 0.0413 - 0.2567 0.1880 - 0.2328 1.1442
H e 0. 4500 0 - 0.3300 0. 2600 - 0.2800 1. 2800
1, - 0. 0140
A 0. 4513 - 0.0022 - 0.3349 0.2639 - 0.2871 1.2900
M 2 2 fMETH S 00 A 1 SR AR 22 S 0s N )
Appendix 2 Errors and computing time of IKP after offset error compensation (rad)
5 AE((10° 2) AE2(10° 3) AE;(10° %) AE4(10° ©) AEs(10° 7) AEs(10° %)
0.1311 0. 0199 0. 0066 0. 0221 0.0072 0. 0024
2 0.1638 0. 0308 0. 0094 0. 0285 0. 0084 0.0025
3 0.3436 0.1042 0. 0497 0.2214 0.1025 0. 0472
4 0. 6351 0.2798 0.1507 0. 8669 0.5818 0.3915
5 0.0872 0. 0243 0.0077 0.0278 0. 0101 0.0036
6 0. 0838 0. 0175 0. 0046 0. 0156 0. 0056 0. 0019
7 0. 0984 0. 0087 0. 0009 0. 0041 0.0014 0. 0004
8 0.1093 0. 0202 0. 0059 0. 0224 0.0077 0.0028
9 0.1822 0. 0274 0. 0080 0. 0275 0. 0106 0.0035
10 0.1706 0. 0234 0. 0046 0.0093 0.0016 0. 0002
11 0.1787 0. 0315 0. 0082 0. 0209 0.0053 0. 0012
EHW A (ms) 0.9064 1.6713 2. 4331 3.1789 3.9116 4. 6539
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