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Abstract: In view of the limitation by the traditional methods in texture feature extraction and local mo-
tion perception, and referred to the powerful information processing mechanism of human visual system, a
primary visual cortex (V1) vision percention model based on 3D spatio-temporal motion energy model is
proposed. Firstly, simple cell receptive field is simulated by using 3D Gabor filter, then by hall wave recti-
fication operation, and further simple cell model is obtained. Finally. the simple cell receptive field is inte-
grated by energy model, so that complex cell model is simulated. The simulation results show that the
model possess good performance at extracting static texture feature of images and the local motion feature
of simple video sequences. Compared with the traditional model, the model combines computer vision well
with bio-vision, having stronger abilities at feature representation and extraction, and showing more pow-
erful information processing mechanism of V1 cells. And this also provides new ideas for brain-inspired
visual computing.
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Fig. 1 The steps of the model proposed
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Fig. 2 Texture extraction under different conditions

MIE 2 BT LA L2 =4 B, A5 R OR B HE 58
RS, BRB Z MATE B B U R
XA AR EE 4 Fd O 4 J7 [ 1 48 i ) 1 86 & L AR
MEAT 2 8 3 AR s 2 n=8 B SR ICA A 1T 15
SE IR O A T] USRI 1 11 LA 3 4
g AT A A ) XS 3 (5 B R R 5 2 n=12 B
n=16 If BRI A] DL RS 85 58 Y S0 B0 fE
B B ERE T — 20, g7 U 58 % 2L
PRAGE B [R) I o/ N 3R AR SO R e 8 n= 12,

SRy i — 2R A SO RS () PR RE L R 4 IR SO
B FE & W E 1% Schefflera, Teddy . Backyard, Urban, 5
SCHRLIS AR R AT 0T b L 45 2R LI 3.

Backyard“ D D ¢
Sapes - =
- O METEER
Urban | il .'h sabs
3 L Tl =
(a) JEK (b) CHk[18] (c) A 3CAERY
3 SO ERIRACR A L
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Fig. 4 Contrast of different models on motion percention
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