26 &5 10 #A
2009 4= 10 H

=4 2R XA
Control Theory & Applications

Vol. 26 No. 10
Oct. 2009

EHE: 1000—8152(2009)10—1162—05

BT BB M2 KA A DY B b 2R £ i

FOUFT2, B, HED!
(1 SR TR EDRRE 5 TR, % )M S10640; 2. 14K TR £ B TREBR, 7% M 510006)

FEEE: A1 AL SE AL SE A IR 7 v P BB LA AE R Rc « B U DE T ok P2 4 % L3 P 4 22 5l f, Al 77—
FiEE T EGAERIHLES A DY [ i EE 4DOR) P fal IR 5725, 1 2GS T HRAE T R4 b G SE S ML A2 2 )ALk
PESE AR SC R, SRR R REAT LA AR (] ARz B3R A T BB IERE, AR5 A RXHRGHLS TFIR C R AT bR
BTSRRI S 1) 4% F (BP) A S 0 245 1 Al 4 M S e M et 77 35 T RGBSR AL B AR 4] R 07 %2, B s Il
GRUFI AN 44T T A5 A7) AR PR s 1. S 86 45 B3R I 3L T AR SCHTVE T S 00,5 mm A7 1 5 0.5° (1 28 25 BB R
BE, B0 AE T S0 B A R S B R AR R R

FEA): PG, A 2, HLas N R R

HEDES: TP242.6 CHERARIRED: A

Visual servoing of 4DOF using image moments and neural network
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Abstract: To avoid the complicated marking, extracting and matching of image features in the traditional visual servo-
ing systems and to improve the universality of the algorithm, a novel visual servoing of 4-degrees of freedom(4DOF) is
proposed for an eye-in-hand robot based on image moments and neural network. First, the nonlinear transform relationship
between image moments and the robot pose is developed, which provides the theoretical basis for the visual servoing using
image moments. Then, a back propagation(BP) neural network is designed to map the transformation from image moments
variation to the robot pose displacement with 4DOF without the external and internal parameters calibration for the camera.
After this, the proposed control scheme can be applied to the robotic visual servoing. The experiment results show that
the tracking error is less than 0.5 mm and 0.5° respectively in position and in orientation. This confirms the validity and
satisfactory servoing performance of the proposed method.
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Fig. 1 Coordinate systems
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Fig.4 Tracking curves of pose

5 45 (Conclusions)
ARICAEG AT T 5T EHR AR AT AL 28 AL 5

=

o JeA2 ) R AT AT R R At L, R T BPA 22 194 2% 1) A
LEE WU R PEAE AR BAT BB L S LA N S Ehr e 1
AT RV T T EMRAE DY B i R b ] R 2
SIFEAT T 9286, A B 5 S At G (1 BR 72
RUAR A5 A B A7 2 S 5 R iR e 36k 1 594
oA k. RN, 3205 k3t e 1 52 27k 1 DR R ) oxek K
BARMNZHAATAE LR B br e Ll
W05 0 SR g, S35 W g B L R A T P L s T 1.
U8 AT 46 S B % L S B A S ZE AN
NI DL AT T2 i P ) Bl A2 RS 2 5 LR
W SSGE L, BT T AR SO 1 P AR o 2 ) 2% AT
S5 AL PR P 7 R BA RUF A RE ) 5
PRk

& % 3k (References):

[1] HUTCHISON S, HAGER G, CORKE P I. A tutorial introduction to
visual servoing control[J]. IEEE Transactions on Robotics and Au-
tomation, 1996, 12(5): 651 — 670.

[2] ESPIAU B, CHAUMETTE F, RIVES P. A new approach to visual
servoing in robotics[J]. IEEE Transactions on Robotics and Automa-
tion, 1992, 8(3): 313 — 326.

[3] WELLS G, VENAILLE C, TORRAS C. Vision-based robot robot
positioning using neural networks[J]. Image and Servo Computing,
1996, 14(10): 715 —732.

[4] GBI, T, MY, HLES AL A IR A ). 1 R,
2001, 16(6): 849 —853.

(ZHAO Qingjie, LIAN Guangyu, SUN Zengqi. Survey of robot vi-
sual servoing[J]. Control and Decision, 2001, 16(6): 849 — 853.)

[S1 B, WG, 3 J1 05 36T B 500 1 BL 3% AW f IR, TR A
AR, 2000, 28(4): 438 — 442.

(LIN Jing, CHEN Huitang, WANG Yuejuan. Visual servoing using
image moments[J]. Journal of Tongji University, 2000, 28(4): 438 —
442.)

[6] A%, 2758, BT AL I T AdepthL a4 A AL B ] JI 4% il &
SE[T). FE IS SR, 2007, 24(4): 565 - 568.

(DU lJianjun, WANG Xueying, ZHAO Wansheng. A visual servo-
ing system based on Adept robot[J]. Control Theory & Applications,
2007, 24(4): 565 — 568. )

(7] Mk, BRoMESE, £ T4, 26T BUGRH RYI2 3 H FR3DF 3 41 5 B
ER[T]. HLES A, 2000, 22(3): 217 - 223.

(LIN Jing, CHEN Huitang, WANG Yuejuan. Image moments based
visual tracking of 3D translational motion[J]. Robot, 2000, 22(3): 217
-223)

[8] PROKOPR J, REEVES A P. A survey of moment-based object repre-
sentation and recognition[J]. Graphical Models and Image Process-
ing, 1992, 54(5): 438 — 460.

e B

FMRF 1966—), B, W LHFRAE ALV KEFERL
T2 W i %, HEWE 905 1) O 4 e 45 1 5 B2 A0 56 45, E-mail:
Liyx@163.com;

BFRE  (1936—), 5, #I%, WL AP0, BEBFFAECN AT
BRE A Hed ) S B 2 1%, E-mail: auzymao@scut.edu.cn;

HEE  (1968—), 5, #H%Z, WA= J M, B9 )k 4 fig
WLy N R SE, E-mail: chiftian@yahoo.com.



