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Vision calibration about robot in forging production line
WANG Qing, YUE Jian-feng, YANG Fang-xing, WANG Tian-qi
(Tianjin Key Laboratory of Advanced Mechatronics Equipment Technology, Tianjin Polytechnic University, Tianjin

300387, China)

Abstract: In forging production line, solving the problem of workpiece calibration by the traditional method is low efficiency

and poor accuracy, so a visual calibration method is proposed to get the posture relationship between robot and

workpiece. To obtain the intrinsic and extrinsic parameters of camera, a calibration toolbox is used to extract grid

corners and calibrate the plane calibration template. A teaching workpiece’s coordinates experiment is used to test

the validity of the method above. The experimental result shows that the robot could finish the workpiece grasping

job quickly and accurately, the average error of workpiece coordinate is within 0.3% and the accuracy of the

calibration can meet the requirements of the actual production line.
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Fig.1 Calibration of robot and camera coordinate system
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Fig.2 Pinhole imaging model considering radial lens distortion

Tia) B AR A AR AT S I T 1) (XL Y )2 BUR AL
F, HJFS A 0, SO Z 5EMG - H3e 5 L X
Y ForBPEAT FAREHLARFR G xy b fEHE f 2 ENR
ST AT EEE O AR S 38 (X, Yo 20) JE =4 FLAR bR
RS P 1 = GEAR R ; (X, Ve, 20)JE 5L P TERRAR AL
ABBRZR I = HE AR 5 (X, Y ) S AE BRAR/INFL SR 7Y
T P R EIR AR (X, Ya) 2 BB AR 51 i 25
(Xu, Y DI SEBREUZR AL bR
22 BBYWIRERE

FAG VAR E R ARAFANL N SRS ORI S8,
S UG G R A bR 5 23 A7 B 2 [R] G R B B2 AH AL
B (AT 2 AR A AR AL AR AR 115,
T G Ah BEARASRRAE £ ) EIAR A AT , PR FH K BB R AR
S THEFABFR R T RINLE  SRASERAZALAG RS 5
MINE S

GBI N FRSBUAL N -

u kx 0 u Xc X
Z\v =0 k Vo ||y | =AY, (2)
1 0 0 1 ||z Zc

A JERE A R FINLE NS EOE R, YRR A HLEY
VUSR5 25 S8 B B ARALAY AL , U] 17 FH AR AL
) LB,

RSN SR e T SRR R T 125 18]
85 (Xes Yo 26) 5 T AR R 2B A2 B (X, Yo 2) Z AT B 5%
B AR IS BOE 1A BERAERE T 3 RS2
A, A (3)3K

Xu
Xe
%:(%I)X (3)
Z )

AP e R G2 — 3x3 MR PR T 2



— 68 — PN

%33 %

—> 3xL ARERE. h3(2) ()P G

k, O X X
u
X u0 R T \ yw yw
Zv =10 ks v o1 =AT,
1 001 Zu v
1 1
(4)

IS4 EAE RV T TS AR bR 2R A bR 5 R AR A
FIFIE SR, Horp: A FORHHML NS G T Fm
GINEEISHIE =8
2.3 BHENIRELRE

FE LB RH 10x10 FY S8 UL ALV J P T b e 5
i, ANl 3 Bz , BSR4 IE T EAS T 0 40 mm,
BAR P 18 2 HER R 1024x1 024, K F Matlab
b THAREALIE Thre , HARbre R aniE 4
B,

B3 HRERR
Fig.3 Calibration template

247 matlad H
calib_gui 3¢

| mmet || ae
1r

i | | stshamsn |
JL T

\ S ilﬁﬂq%@ﬁ‘

B4 BENSHIRELRE
Fig.4 Process of camera parameter calibration
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Tab.l Camera’s intrinsic parameters

NESEL A RBUE/mm P24 /mm
FBEER  [1563.806 872 714 013 300; [5.037 247 096 583 736;
[far o) 1 565.990 238 430 997 600] 5.054 981 302 119 008]
FEMkFR [515.702 106 808 701 960; [6.818 097 465 561 452;
[Ce1,Cerl 494.359 110 449 417 810]  6.558 939 113 983 412]
[0.003 800 661 022 799;  [0.025 424 904 013 476;
0.064 887 523 912 273;  0.252 693 030 731 361;
WA Z 8k, -0.002 252 734 572 708;  0.001 621 545 785 893;
-0.000 826 230 262 949;  0.001 649 859 231 848;
0.000 000 000 000 000]  0.000 000 000 000 000]
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Tab.2 Camera’s extrinsic parameters

SN SEL AR AEImm

R TS [-149.304 -204.570 935.540]

2T S [2.207 2.226 -0.034]
[-0.009 1.000 -0.011

JiEG R 1.000 0.009 -0.020
-0.020 -0.011 -1.000]

G F Mm% [0.155 0.163]

MDA SE R R AT LA, 35T Matlab A9FRE 7
AR TG TR, HA R AR R A
S (HE YA B EUR R ok BB, FREA TR,
PR ATRETCIE H i F ot A o (14 TR D5 TR A4k, Bt
TEHR A o FP R R R bR R R R LR S 0. 2
MG o B, 75 2 B A RS Hh ) TE T4
B, LA BB, OB R T — 2B IS A LS 1.

3 HlEs AHMELLLE

B Al — TR BAR, ACFRCEAE 5 AR A2
B, TP AR A R ESR. HORET R
T LAY FP O B SE PR B, SR T o 55 AL R A P4
AbBR, BN TAF DGR LA oG f T R
T JLART FP O s A B AR . SER AR A TR JLAT s
MR E IR 3 PR,



O AR BRI LA NI SEER E

*3 BWFRELARORNEMESR
Tab.3 Positioning result of target surface geometric center

TAFIE  FTBRAbR(x,y)  SRIBAEAR(G,Y.)  AX%  Ay/%

a (2405,82.3) (239.9,81.9) 0.25 0.49
b (135.8,58.1) (136.1,58.3) 0.22 0.34
c (70.1,189.6) (69.9,190.1) 0.29 0.26
d (289.5,89.6) (288.9,89.8) 0.21 0.22
e (66.8,215.9) (66.5,215.5) 0.45 0.19
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