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Simnuhtion and Experim entation for Calibration of G eneral 7R Serial R obots

WANG P LIAO Q +zheng ZHUANG Yu-feng WEI Shim in
(Autanation S ool Beijing Unwersity of Posts and Telecanmunications Beijing 100876 China )

Abstract A practical algorithm & presented to calbrate all the geometric paran eters of general 7R redundant serial -
bots Fistof all D-H matrix is used to constuct a k nen aticsm odel and a geom etric param eter dentification model for the
wbot sihgular valie decompositbn (SVD) for Jacobanmatrk & given and elanentaty ow operations are applied to the
last5 wws of the matrik to find the geom etric paran eters to be can pensated According to hem easured valies of he pint
angles and the end-effector positions Jacob anmatrk & calculated and errors betveen the desired and them easured pos+
tons of the end-effector are exported to the least squarem ethod to detetm ne the can pensation for the dinensnal param e
ters of the mwbot The smulation shows that the algoritm & stable and reliabk n the presence of snall measurem ent d &
tubance At hst an expermentofm easurement and calibration ismade on the bot and the results obtained are effective

and satisfac by
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Table1l Them easured valie of jont angles and TCP positions
i 00(°) 0,(°) 0,(°) 0(%) 0,(°) 05(°) 05(°) | R, (mm) [ R (mm) | R (mm)
1 - 198.063| 141.331 - 1272 287974 | - 67.2038( 32.9003 92,9822 | - 973972 1966.11 2414.53
2 -206.709| 167.175 | - 117.763| 37.0761 | - 62.4212| 51.7359 71.2457 | - 517573 1326.01 2855.96
3 —212.532| 158.487 | - 988467 318347 | — 70.5415| 38.2443 77.795 | - 663437 1392.22 2402.41
4 - 211.284| 142.161 | - 855364 | 255257 | - 80.7747| 22.4416 87.162 — 843.52 1566.14 1791.81
5 - 220.374 163.6 - 80.8529( 372529 | - 71.8706| 38.7644 68.797 | - 494161 | 1064.28 2371.4
6 - 232431| 17522 | - 645295| 442641 - 75.685 45.114 64.6952 | - 291525 647.704 2432.62
7 —225.084| 154.555 | - 663651 257336 | — 84.2944| 29.2275 82.4751 | - 569729 1055.11 1812.54
8 - 225.668| 141.689 | - 535527 16.998 | - 97.2089| 19.7813 91.8386 | — 578266( 1011.09 1296.91
9 —234.344| 164.389 | - 51.2139( 37.8289 - 77.231 | 35.1629 65.2455 | - 299764 | 603.951 2106.32
10 | —247.682| 180.306 | - 372695 54.816 — 75.345 | 45.4435 54.9803 | - 93.7524 193.13 2362.66
11 - 243.97 159.068 | — 41.0798| 221214 | - 87.767 | 34.1546 81.7788 | — 256391 | 430.095 1649.64
12 | —248.478| 156.169 - 30.77 251963 | — 81.6011| 33.6093 69.5079 | - 134.09 | 217.187 1789.3
13 | = 251.915| 176.758 | - 9.9917( 629808 | — 72.5861| 34.5276 38.4586 237474 | - 60.2876| 2330.36
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2 ” .
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s (mm ) 2688.49 - 2.03924 2686.45076
2 1439.5024| 59.0318 | 76.16413(22.03366| 4.787469[0.587296| 0.033793 1 0,(°) 180 11.00209 191.00209
3 1406.9078| 112.8695| 76.78876| 17.0386|4.593131/0.605796 0.054463 a, (°) - 90 - 0.06593 - 9006593
a mm — —
4 [369.8816[209.3467( 78.64015( 12.3584 1 4306264 0.514955| 0.023955 1 (mm) 0 0-54974 054974
275. - 6834 2 22
5 |364.6773|55.81565| 73.95881| 19.86966| 5.392078]0.633369( 0.048909  (mm) 758 688478 68935
5 0,(°) 180 - 1.25826 17874174
6 [327.7319(49.55567| 74.91029| 22.1589| 5.660871{0.676121] 0.052471 a(°) 90 — 0.39986 89.60014
7 1313.5994| 169.9976| 80.26186 13.97567| 4.405325/0.525892f 0.030956 a, (mm) 0 - 4.08170 - 408170
8 |256.7728|261.9804| 85.05567| 12.98966| 4.239417]0.521561| 0.01469% sy(mm) | 1407.31 3.1%418 1410.46418
0,(°) 0 6.26774 626774
9 1255.9268| 81.30982| 71.22462( 20.37683| 5.875786/0.618515| 0.047635 3 o
a5 (7) - 90 0.1297 - 8987703
10 | 225.746| 125.2908| 68.2242 | 2567187 6925142{0.706094 0.0329 as (mm ) 0 1.90793 190793
11191.7216[ 171.1851{ 80.79004| 14.24575| 4.233056/0.529158[ 0.029685 4 (m ) 172.11 1.48591 17359591
12 |1143.0754| 134.1153| 73.2079 | 18.28689] 5.395211|0.631154{ 0.016852 4 64(0) 0 - 0.38442 — 038442
a(°) - 90 - 027176 | - 9027176
131147.2432|1213.8956[ 61.6405 |28.98042] 9.7219290.789069| 0.022433
ay (mm) 0 - 1.19502 - 1.19502
ss(mm) 1190.42 - 0.65493 1189.76507
> &0 3 s 05(°) 0 0.55862 0.55862
,0.(i=01 -, 6) as (°) 90 0.66489 90.66489
3 as (mm) 0 - 3.29735 | - 329735
2
TCP R Rand () 13 56 (mm ) 91.13 0 91.13
( 0.050mm ) , 6 06(°) 180 0 180
50 ( ) a6 (°) 90 0 90
’ ’ ag (mm ) 0 0 0
6 ( Conclusion) %, (mm) 0 7.97415 797415
7R TCP ¥ (mm) 148.27 - 4.34596 14392404
’ z(mm) | 19095 | - 213287 | 18881713
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