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Abstract This paper is about robot 3D positioning and tracking under the guidance of
vision in the uncalibrated environment., Based on the principle of coupled ADRC (Auto
Disturbance Rejection Controller), a universal controller which is independent of special
task is designed, and 3D positioning and tracking information in the manipulating space
is obtained through vision information using two global cameras. Simulations and exper-

iments show the validity and feasibility of this method.
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B EGMILBATRIEARBIAENFHRARMERZE L AW, & TXiRE RGH
PRARLEBRINBESEMRHPHEE  FERETHREN TEEILRNAPRZI TRAR
Hil. B, a7 CAR G R T SE T IR thRE 5 BLCR B SRR AL 28 A BF R B — AN Bl e,
ThHENEMERRAEVNFRAFRXLAKRAINBERL T . oA AR EE B FULEATER
MREMNGREEF. M TERENAREBRAZHAEFRHEREN LLERFELI IS
Y EB - N REREBIREA—MEAEXRBERFAIELEA BT R IF L LR
Ry ifER. KAm,EZEVSANsshdBPHT LERRNELXMA TS EGE T RHE.
RS IR, X W TR A R s SCER LS. 6 IR M ARG X FIRIEL LM
BRI HTHE BT —ENER EXTFTERENESET , HFAGBEKIA L LIrE F &
B0 B

B H P H 28 ADRC(auto disturbance rejection controller) & X% — 2R E R 1A 1 F
REMRTITH—FIER TR, A EL B E-M 78 TD(tracking differentiator),
P R A W 28 ESO(extended state observer) flIIE& R & 1= 2 ik NLSEF (non-linear
state error feedback) Z M #A. EHATEFENZHERAOR <EZE , MEMAT KRE
VR 2% SE B £l 11 B TR RN B 8 K R AP0 B i O W 52 el 3 7 15 ] o 7R A X o LA A E
BRALRAEBERAHERFR T ER R4 R &6 1 H /Y.

BRI ARTERNSEENATERENSATRDESES , &3 25 R
MR RER, El T AKE T FREREBPE XN —EEMNEFHEH SRR, B X
— B — - FER. R, rRT R ERSBER T FRODPARENHEBREXRE MK TR
GiRE ., FRERHEETR.ERSXAKRBNNETEEZEENELNATE.

AXENERE. AN TR TH=Z24242BHKhe 5REEF,Zit TH5H ADRC
FRBPFEZEF . REMAEMZSREUE T X —J7 %8 A 178 H1A 8.
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Fig.1 Structure of uncalibrated robotic hand-eye coordination based on ADRC
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£ matlab 5. 1 (F EF & EXFRITHERSHTHE. HBEU 1 S8 f1=4. 72mm,
$,=0,474,0,=—0.128,9,=0.242, T, =[—408 69 1065]"; BEBI. 2 B K f.=
5. 13mm, ¢, =—0, 486,8,==—0. 065,9,=—0.116,T,=[—396 —134 974]". Xt F &
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# 1 ADRCEHSEEHFE(BH 1 um)

Table 1 Selection of controller parameters (image 1, u direction)

TD ESO NLSEF
a, &, T Ge % b m, &, b U, Ok,
0.5 5 20 0.5 3 10 0.5 5 20 0.5 5 12

2 FEAHLEREfAIT{EAR

Table 2 Selection of the initial estimation of image Jacobian matrix

TR 1 B 2
Jin Jiz Ji13 Ji21 Jiz22 J 123 Jan Ja21z J213 J 221 J 222 J 223
0.7 —0. 2 0 0.2 0.6 —0.5 0.7 0.3 0 —0.1 0.9 0.5

Bt HinEN S A S E P HRELEs), FERARRWMATMARKBENERA 2 1
BEMREYLSE, NEINGERENE 2,3 a8 2 AWM EKRFE EABEIREN
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Fig. 2 Tracking errors from image space Fig. 3 Tracking 3-D moving object in robot space
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Fig. 4 Setup of the experimental system
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Fig. 5 Visual position captured by Camera 1 Fig. 6 Visual position captured by Camera 2
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Fig. 7 Scene from Camera 1 in the
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Visual tracking trajectory by Camera 1
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Fig.8 Scene from Camera 1 at the
end of tracking
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Fig. 12 Visual tracking trajectory by Camera 2



406 B # & % 30 %

5 %5

AXHENNBAFRSBEKRANNBELT FIANFRXERET HERERN—MIHERL
THABRMFRXAER, EVSAZHAYPHAIREL R AX T ERFEIBTH
i, 2 A Fl ADRC # %] 88 & AT B T 30 25 B 89 A B & 15 7R F1 70 P01 75 BB R 4L
SIE 3 B 70 9 B SR P % JEm LA M DT 4R TH &R G 84 B A S 1 4 T ROXT T 3% il A BE
MEW. B MEHRAEERTIRATRMANENRESXR, BMAE L XEIS ERH
KiERBRME ZERSS. RSN B R RS NE BRI ] HE— B 4 A
SEZHMVEFRTEMERFHT A ADRC HHMEF B LH LR ENB/AZLATFR
Tin v 9 R AT P AR A

ERIHER TR E FRBEKN ADRC a6t , ¥ RS R M AEN T RE L B ;W
HBHOEZMEHTERPOXREBRN. SERE PR ITHEEEE T UM EF BB EEXNR
LR RIIFREEBMBERMATEAZENREZAR,EE ESO P AOR S 25 5 XF i b
ELEM T RE S W TR EHR. 55, I H R0 5 2k TH bR B B2 I 22 P B O i B
EEAR,. MR- P REEGLEMERESRER  ATMERENTFRDMEARENE #
PEFNER B, th BT B AW SE F 0 IR

References

1 Tsal RY. An efficient and accurate camera calibration technique for 3D machine vision. In; Proceedings ot IEEE Con-
ference on Computer Vision and Pattern Recognition. Miami Beach, Florida, USA, 1986, 364~374

2 Hager G D, Chang WC, Morse AS. Robot feedback control based on stereo vision: towards calibration-free hand/eye
coordination, In; Proceedings of IEEE Conference on Robotics and Automation, San Diego, California, USA, 1994,
2850~2856

3  Yoshimi B H, Allen P K, Alignment using an uncalibrated camera system, IEEE Transactions on Robotics and Auto-
mation, 1995, 11(4):516~521

4 Jiang Qian. Image Jacobian-based dynamic coordination for uncalibrated robotic hand-eye system| master disserta-
tion |. Shanghai: Shanghai Jiaotong University, 2002(in Chinese)

5 Hashimoto H, Kubota T, Sato M, Hurashima F. Visual contro! of robotic manipulator based on neural networks,
IEEE Transactions on Industrial Electronics, 1992, 39(6); 490~496

6 Pan Qie-Lu, Su han-Bo, Xi Yu-Geng. Uncalibrated 2D robotic visual tracking based on artificial neural network.
ACTA Automatica Sinica, 2001, 27(2):194~199(in Chinese)

7 Han Jing-Qing. Auto-disturbances-rejection controller and it’ s applications. Control and Decision, 1998, 13(1);19~
23(in Chinese)

8 Qiu Wen-Bin. Robotic calibration-free hand-eye coordination based on auto disturbances rejection controller] master

dissertation |. Shanghai: Shanghai Jiaotong University, 2001 (in Chinese)

DM WMEFRAE. FEIE RIS A DL AT IREA.

(MA Hong-Yu Master student, His research interests include intelligent robot and robotic hand-eye

coordination. )

HAE BR.GLEFIR PRIUEANIZARKE DRI ANE.

(SU Jian-Bo Professor. His research interests include robot vision and internet robot, )




