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Abstract

The robotic ego-motion and the motion of moving obstacle were overlapped when an agricultural
mobile robot need to detect the moving obstacle based on machine vision. So two images were taken from
the mobile robot and the Harris feature points were extracted and matched. Then a bilinear model was
applied to model the movement between the two images, and a least square optimization method was used
to calculate the model parameters. A transformation matrix was obtained with this model to compensate
the first image to eliminate the effect of the ego-motion of the mobile robot. Finally, a frame difference
between the compensated image and the second image was carried out to detect the moving obstacle in the
environment. Experimental results showed that this algorithm could eliminate the image movement caused
by the ego-motion of the mobile robot, and the moving obstacles were able to be detected effectively with
machine vision for the agricultural mobile robot.
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Fig. 1 Moving obstacle detection for a mobile robot
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Fig.2 Corner detection of two images sampled at time
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Fig.3 Two images sampled at time ¢ — 1 without

compensation treatment
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Fig.5 Two images sampled at time ¢ — 1 with

compensation treatment

G R PR R i) — SR R i et e B T R R

DX 300 T B Y B3k ok LR B 4 S ) BRI B
Vot 22 FEAR
I (x,y) =I'(x,y) | x,y) eV
I,l(x,y)={ Axyy) =T'(x,y) 1 ((x,y) eV)
0 (HiAt)
(16)

Bl 6.7 44 [z s #MERT G it 1B HEA T X L
L v L %o b B S 1 DX 1y A g s L T
LRI, Bblds N B Hizdh " ENEBRE =B EL
JRi A% 3l O 2 S A T B, L dn A2 PRI T ) R 25 5
DL A B v B J k) 22 Tl ) e R RE S T A
B AR 1 38 Bl A E B TE AME S 0
ZE i T HB AR TGN B SiEs, B
BOmaE .

K6 Az sh b Wi K
Fig. 6 Frame difference without compensation of

robot ego-motion

K7 Az

Fig.7 Frame difference with compensation of robot ego-motion

Bl AR B it 22

o1 T R A AE MRS |, DL BRIR G2 Sl R R Ry
Ik A3 A5 F2 FOMIUC B0 25 20 99 77 £ 1% 22, B AAIEL 7 i



158 g Mk Bl oW ¥ R

2011 4

ZEPAT LA S FET SR s A - iRz
B H AR o FE, W22 B ECOE A 32 2l R A H AR A
Jei i ARG AR ZARX P05 B AT R U
U, KRR S A 22 AT —ELA AR, a8 P

P8 i I8 —H A5 R
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Fig.9 Results of moving obstacle detection
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