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Research on Error Compensation of Multi-joint Ultrasonic
Robot Based on Ontology

Zheng Huifeng Zhou Xiaojun Li Xiongbing
(Zhejiang University)

Abstract

For the high need of direction aiming at ultrasonic testing, especially the test of surface work-
pieces, it is necessary to make error compensation to improve the test accuracy. The kinematics
analysis of ultrasonic robot was firstly done, then the principle and compensation model of multi-joint
error compensation was expatiated though the analysis of sources and traits of the pose error. Finally

the example was given to validate the error compensation method, by which the continuous ultrasonic

test for curve surface was realized by exact control parameters.
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Fig.2 Kinematical application in ultrasonic test LE R A E%I@Bﬁ{i%ﬁé%m



166 & Ak MO ¥

20084

2.1 BEEZXTIEHESW
(1) N B2 Y FAR AN, 70 % JEiR 255
M S AF B Al bR 28 1) L S A8 30 1 Ky

1= na+ T ng+ Baa+ar (3)
BLES AR i LR X S A AR 1) B S AR 40K [
T =Ty +dTj
i drg= 1Ty
T} BRI
0 -w oy 4@
| Y0 "

-y 0 dr
0 0 0 1

ATASACSHARGT TARBR R D) n (00 BRI 2805 25 4)
W dPr = [dr dn dr TR dor = [ T,
2 (4) LS AL IR 25 TR Bl
2.2 BERANEAMIREIME

AATE AP BT Zo G S0 25 7 AR S IR e
BT RN B A ISR 1 2A A TR e T s
IV HEAS BRI AL BN R < 355 AR 3 3
TR 1, SR 5 VR (0 45 75 75 £
I ELI 2 S 0K P PR 7R A A8 Bl A P
R (K P R ASAR S, BV AT AR S X ) — 15,
i RS R RN, SR AT AT, Hok, 9 T IR 5K
AR IS AT, P& A I AR 3132 3h 3R 43 1
ﬂﬂai,mﬁsﬂj‘zﬁg‘%ﬁ\an(izl, . ",5)0 E’ilﬁ,
Bo, AR D) S HDHARFRR D) 0 H A
B B 55 AR M g

Ay= 9 (T{+dTH) (T +dTT)- (T3 +dT3) (5)
ARUCT ARSI A G5 77 A 1 A 30 575 Y A e 09
BFIERL AR R MR A3 A AL A, BT
SFFUAEAG IR ARHETY , SE T LASZ B AM . B

AT+ A+ Af+ A+ Af+ AJ=0 (6)

R(6) [ Fhy JEE P G AL 2 A3 S o7 45
P2 AR 22 T RME AR , 80 T L SR A5 4% 6 1 Y
MRS B it

) 458 38 £ 4% 45 11 458 30 4 166 7 PR A5 0308
P TR M

3 WAL S

3.1 EWEH

T R TEAMEACR ¥ R 1.2 b
RSk HOBRAERZ 3 5 B R 7 1R G, DL
CENIES (gl Lo R N SN S A
BT 036 30 50, PR P HR S i, DR 352

X AE T O o

SCE 11— EAR N 88 mm, JEE N 7 mm 1
BIEIE T, ARG EER, Ir A &
1z 3 J5 [ s R 8 A REZE Ty ] (Z ) i Bhiz 3l ok
WA AN B XY FIA =/l 58 il o
IR AT BINLAF B, SR 5 5 12 2l 27 1F i )
TAF B BGE , AT X L

S 2 WU T A A S R A T R A A
AR R 5 mme OS2I TR, D0 ThiE AT
WK B A REE [A] i) /R B &Nz Bl s o TEsRA R
PR A7 B R P A IR ) R R B, Y L R O )
255, Hidr 255 FoRi
3.2 XWERSHH

TESEES 1, #METT G Pk 5 FAR B 1Y
XPLCAnE 3 B o AT UL, #ME IS B 0 5 AR B
MR N R R A B, B TARSZEH
AAER R AR T A Sl B R A S RS A
B, R, ATRE BRI B M RTINS i S A i
TR ZERMERT G A B A], i 4 iR
—+ BRI

o MR L
~+ AT

PAEAR R Y J7 ) /mm

T s s s
BAEAE M X J517) /mm

B3 B LA AL g M Pk 5 BAR B % L &

Fig.3 Comparison chart between ideal path and the one before

and after error compensation of cylinder work-piece
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Tab.2 Joints’ position and signal of one scanning path without error compensation

HH TS AR T 2k 12 S L

Byt
AR 1 2 3 4 5 55 56 57 58 59
X/mm  270.550 270.226  269.937  269.680  269.451 281.910  282.307 282.769 283.307 283.861
Y/mm  65.129  64.462  63.807  63.162  62.527 41.124  40.743  40.389  40.073  39.782
Z/mm  257.408  258.61  259.801 261.008  262.203 317.055 318.272  319.467 320.616  321.719
A/(°) -85.56 —86.482 —86.42 —86.36 —86.311 -89.04 —89.13 —89.23 —89.35 —89.47
B/(°) 25.83 25.71 25.58 25.46 25.34 20.36 20.26 20.16 20.06 19.97
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Tab.3 Joints’ position and signal of one scanning path with error compensation
St i T AR 2R 32 B B ST
A 1 2 3 4 5 55 56 57 58 59
X/mm  261.799 261.361 260.878  260.430  260.234 288.694  289.116  289.594  290.225  290.971
Y/mm  66.730  66.115  65.503  64.898  64.304 42.365  42.172  42.086  42.025  41.978
Z/mm  253.268 254.275 255.260 256.244  257.289 316.571  317.266  317.724  318.229  318.783
A/() -85.39 —85.28 —85.16 —85.05 —84.999 -90.56 —90.64 —90.74 —90.87 —91.03
B/(°) 26.58 26.55 26.54 26.54 26.49 20.80 21.00 21.33 21.61 21.84
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