Front. Electr. Electron. Eng. 2012, 7(1): 85-93
DOI 10.1007/s11460-012-0184-0

REVIEW ARTICLE

Fang FANG, Yizhou WANG

Image understanding, attention and human early visual cortex

© Higher Education Press and Springer-Verlag Berlin Heidelberg 2012

——

™o . ) | |, | a . g ) |
Abstract s g Ay S ou ete"‘\ g *4d V‘buo\ € % 0ed ed - "\‘-e ob‘,\ 0 @ 10 ‘,\"‘el. a~4
Sye” o y Sea 502§ o X e vod %1, 0 . 13i_ o Eaa o o €055 0 "eA o vSua
JJ ‘O ‘A~ Vl 2) 10 d L] " b‘ut S 4".'&'.04“4 a o\b, JC o k.t\-l S J,"\‘V v S QEJJ -~ 0 oe SS_
{/ 55 e . e ee i .ﬁ [ G!, N ?‘ @; n e
2 c\‘d %) . ua o0e 4Ppo ada yoeeud. d e Mo e vl A, 45, R4 . iy oy
w s . 8s P, SR S 1 ¢ Sua b N s o e pe iAo
fi4d~455 d %04 N a"\O!"x . Ve LRI ud €0 - "(Vl) N o- ‘ﬁ“&‘{o‘; e ¥ ‘dde
Sua €0 ., %40, 04y o, Bl tau afbyss o  Moa% . (- ) 58 ‘Q" ~v_ .0 440,104 a4d | ~‘beu
we~ '!. ke'%e,‘ ey ie e - e 3 ey A o g
a 50 ¢0“4 ‘lu Y s.g ﬁcol‘ y .0 "B vSud eo4d? u- : d¥a~y;, . a _aocee a2 a a( ) 5o4d%.0
Vs ae | I, Vi vive ie ) e e )
& ‘0 ﬁ\ P A‘c o &, 404 ‘-\l dco ;,“co\ - d- ol.Jec.,\.
n < P - ~ n =
l@t Y’ o} eOVe ,1\' .\ ‘vp?adv&‘ Ag d c 4 ﬁ‘d-%b d M8 yShua a ada o gAA_Z d O it i ""
) jee " e e e j
o‘ -\ y v=Sua o \ b 04‘ 2o c‘ “ &‘d cog“ ~v Vo S V-Sua u4e. -04 S o . M, o 5 .0 V-b-onh
S € e oI eey g -
c‘e‘ce elu‘da 1 ~0 og‘c: ¥ JLu 5S4 ‘,.,“o‘ 4 odg' t‘e“ S5 A doi* 9y P I'HCO v S b.\wd a A‘Od .
) e\ \ i
‘\HJ“‘ t“V . d‘t% ‘Hu‘ J/‘ b“A J:’iﬂ 04 4,11 & ~4°- S ' Ja J \e‘;\‘b ‘H det04 0 ‘O‘ 0 v u& Oce:b
s s | 7
ageb. . L] J‘g - O Suee So~v d O ad bl ,‘4 o L e de_
- n g " d‘a c\‘d LG v Co ‘d“'g HovSya
Keywords v°04, a. 04 4 .mg u‘d b.wd-d'g ee e . ),

N Sua . ne kY €0 ‘\e "‘coud l“ ‘v‘d d - © J‘ea - e“'\“ ,
Vv v W |, | ny - o
T e : “"\e ‘ed‘a"\e a4d 8 e'e eo4 ui&u‘o"f ¢y V‘bwi“

3 > n
' €0 ";e'ybe V“b © a4a vz oed eJL,,lu eb Sye™ a8 dg S5 a-
" o .
. -2 G ‘ey aid cor a5, |)'e. €084t o4 -\‘d -
1 Introduction e Vo0 ety
age u‘de bli‘wd‘}g a . "Oug"“,\ .,\0 ].e uAc‘\.Oﬂ, u.gu
£ "

" .28 X 3 v ua 3 254 v~| ou fi4 d“ s
4 - 8 a, b‘ ‘b - b Dy V‘b-OA bt‘ Ac -5 H &\ :.5,.’ nt e '. e e \ )

e " oy e Jt‘d c“-\ % -5 dO‘ ol v -4 5 e, 2, s,
1144‘-\1“}’0u‘d °-\‘dV‘u-\ c‘bg,"‘ g“ac— Ny ¢ M WA AN " M ,;
N A:"dlg“ ‘n‘nﬁ g d e e i ‘-\‘\/1 coud 'O‘I:ele ey 2 'ze-\‘d ‘xedev

el dey . "
. M e -V o-\bvuu ,,ocof w5 & Sz 4§ ¢ 3
AR S Bgi~" 100871, -3 DA, u vy, b e e bj;e
] v ‘ n . - L Hua eou L. lo -
4 .~ (g 4g S 1’4%{ Ay Sa g -4& Aa‘ ie i e @ A [
¢ : (;f r' N D;(edce e e Ty B3 1008TL @'d Boo Nt ot B A SN A 4,
-4 &~ fla4 u.e4 A e i e
¢ t Vo :.\ otebb“'g ! “A v oee ud d e co‘""‘b 0
~ 9 M~ oo & a e
uﬂ“O‘i WA L] | o byAﬂ Q - Habq: @J. y Sy bb.OA T yv 1
. e“:‘”d J\c e‘ta‘te"‘e‘nl “"u‘g\- V‘SLIJ a eab‘%_ He
ACE JRES " n
Q.A‘e oe 55 i*-8% ¢04. ‘l.u‘,‘e © fiSu _g ouzd beg—
n m Ch T sV o "
4 49 o4, 4 "5 ]H l&",ud‘ b7 s ‘O‘JJ 84
gnu‘ g;%e\ ee ;beb ﬂb ;2‘-1
04a%e, ~Tab~s (T oo aSuSd 0 4% A% udtas
™ v o .
L] L] ]‘.\&: JC“V‘\ J»‘d bVC O‘ yr 1 ad> ubed X it abu .
|, | o | |
L} Wt Leu.\v‘o S Hebe 5 ud‘e . OV‘de tO‘Ve g‘& R
8t d % sy o.“%.“a v}“c\ v vSua eo . .¥eoud ]
e e i 4 lee e \e e
. (=) . X
2,704 01001 3 al 2 \’110 ¢"40 08y, S€"00 O ot
oM ‘1’-" “IgA‘d CO‘ u, Sr ‘e WY ""v b‘} B~
A ie e e e »
2 100871, C-A
y alo -1 oyo ae -2 "'( 5 v dud‘,‘o‘&
¢ SN, Sy B -2 100871 S50 S '
H

A S‘*A“‘ou \\'.wt. i’!-ed‘-”‘



Front. Electr. Electron. Eng. 2012, 7(1): 85-93

86
visual field maps
B vi
vz
R
Fig. 1 Visual areas in human visual cortex (adapted from Ref. [1]).
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Fig. 2 Perceived size of rings affects retinotopic representations (adapted from Ref. [2]).
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Fig. 3 An image of an old man and the edge signals generated by applying the Canny edge detector to the image (adapted
from Ref. [7]). It illustrates that edge signals are inherently difficult to interpret because of the ambiguity of the edge (border)

ownership.
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Fig. 4 Border ownership selectivity in human early visual cortex (adapted from Ref. [13]). (a) Stimuli used in the experiment.
The interior part of the stimuli was locally identical across the two stimuli, but as a consequence of the difference in the contextual
information, the borders between the bright and the dark stripes were perceived to belong to either the bright or the dark stripes.
(b) Region of interest (ROI) definition. The checkered ring in the left panel was used to define ROIs in V1 and V2. The transparent
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Fig. 6 The proposed framework for our dynamic attention model (adapted from Ref. [30]).
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