H40 B 212 W H 3 b % #t Vol. 40, No. 12
2014 4 12 J] ACTA AUTOMATICA SINICA December, 2014

ET 2D ZE 2 E MBI 8 AL 5 F AR E E 4

Fxhte FHM KTH

B OE AR HMR RS ARG, ASCERM T M T T =R R (2D trifocal tensor, 2DTT) FRLHE ] IR B E
T BARIS, EOERE T 2D AR pKE R IR, JRa T T BRSO Al T Uik, AE gk AR 2D —

H RS BEIREITE DL T 58 T B sl pLas N IR BUE 1 ). G B 7 AT UE W] T A SCR I BUE P S R A R Bl
SIVERE. MRLLIUA T3, XA T 2D = oK R I D7 A8 B R AR U0 U7 T R A S s i 8 PR e, JF HAE 7 55 5 S A 5t
oL N EIE . Ba M7 5 SR S R UE T AR A e A IR 7 2 D R RE.

KR ARSEREBANLEA, BUEEER], Mk, 2D =fE ks

SIAtX FEAe, TR KW T 2D =K E R SN AL I BUE . A S AR, 2014, 40(12):
2706—-2715

DOI 10.3724/SP.J.1004.2014.02706

2D Trifocal Tensor Based Visual Servo Regulation of Nonholonomic Mobile Robots

LI Bao-Quan'? FANG Yong-Chun 2 ZHANG Xue-Bo''2

Abstract For a nonholonomic mobile robot system equipped with a fixed camera, we propose a two-dimensional trifocal
tensor (2DTT) based visual servo regulation strategy. Firstly, the derivation of the 2DTT is described and then estimated
by an image feature based algorithm. Subsequently, by utilizing the entities of the 2DTT, a feedback linearizing position
controller is designed to regulate the position errors of the robot, and then a proportion controller is designed to regulate
the rotation error. The regulation task is successfully implemented even in the situation that the scene information and the
translation parameter are unknown. The exponentially convergent rate of closed-loop systems is proven mathematically.
Compared with the existing methods, the 2DTT based strategy is more robust in image feature recognition, and it can
be applied to both planar and nonplanar scenes. Simulation and experimental results show the feasibility of the proposed
approach.
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WIH L 23 TSRS FHE 7S
(m,m, °) (m,m, °) (cm)
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(-1.2, —0.4, 30) (—0.04, —0.01, —0.6) 4.1
(-1.2, 0.1, —10) (—0.03, 0.01, 0.5) 3.2
(-1.1,0.3, 1) (—0.05, 0.01, 0.3) 5.1
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Fig.4 Experimental results: the paths of the robot
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with respect to the initial pose (—1.1, 0.3, 1)
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