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Disparity Computation in the Visual Cortices

KONG Qing-Qun'! MING Yan-Sheng? HU Zhan-Yi?

Abstract The correspondence problem is essential for recovering the 3D shape of object from its images, however, this
problem has not been solved satisfactorily in the computer vision field. Although numerous mathematical and engineering
methods were reported in the literature, they were unable to perform as the human stereo vision does in terms of robustness.
Therefore, a physiology based computational model is solicited, and this in turn requires some knowledge about biological
stereo vision. To this end, we reviewed the relevant progresses in physiology about stereo depth perception, including
the low level areas V1, V2, V3, dorsal areas MT, MST, IPS, and ventral areas V4, IT. In addition to these physiological
studies, we also introduced the well known disparity energy model and its generalized model. This article could be of

reference to computer vision researchers.
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Fig.5 Windowed grating stimuli (The rectangle
represents the location of the receptive field. In (a), the
corresponding parts of the stimuli overlie the receptive
field; but in (b), the noncorresponding parts within the

receptive field are identical to (a).)
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Fig.13 The vergence eye movement could be
approximated by the summed responses of different

groups of MST neurons
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Fig. 14 Metric selectivity of 3D shape in AIP
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Fig.15 Sketch map of Hinkle's experiment

LR, R V2 XAHL, V4 XAl 28 0t 5 AH X
MZERUK. Umeda Z RIS V2 XA, V4 X
A i A 1 e 28 o AR R A ZE R O U
SRS AR IR T Shift-ratio XS H0k
J55 S AH R RR 22 B RO, I LAt DX I 22 ok
T T 253K 16 Fros, B E AR Shift-ratio
RIBE, KA AR T 22, XA SEI SCHF T
Thomas 25 K I T V2 XHT V1 XA #F 22
TEREPE DX BT VA XA SR 2 U s T V2
2 JLAS X, {H & Shift-ratio 15 %k H & AR K
2, PrLL VA DXATY SR A 12 3165 A AR ZE 1 58 56
For, BT LR BN AIAN, VA XA ZE
JEPE = AL 5 V2 XKARTE]. V2 X4
X AEOT A 2 (R AU T DA Rip A 2R g R, R V4
X A2 TG R PR S AT BB AL I A e A RS, B,
HAR V4 IEARESE A HR AR AL 2ZE, 2 V4 X G
SEXT A ZEAR S AT TE— DB, M2 4 T A
P NEES IR

W a, RZH RDS MLEHIEFMER V4 X
PR TCIRSS B 6T bR T4 aRDS #IL2ZE I #¢
PEBA X aRDS M 28 Bf ik BEPEfh 2o A
AT BT IS ) ) XA S A R V4 &L VL
V2 R E A X, BR T V4 X224, B

IT XA TIPS [X [ 2 058 4 AR aRDS (4
EH PN, WA VA KA SR E T3
R XA, i IT X AR 15WE? Tanabe 50 #7 1
V4 X AR 0 R AR AL . AT R L V4
X R 0 MR I T IR St REIX 7 RDS F1 aRDS.
B TT X 38 i 5 38— 5 I ID F4), T DAABAT)
IR IX— R PEAS K AT B ok B 5 J2 OB, 1 2 ml A
T V4 F V3 R FIRTEERE. Kumano 25059 kB
A PR S5 AP O 0T aRDS W22 (1 1k k85
55, DRI, A ATI I I ol 5 0 R RS L K A £
Bt BRI IS X HE H AR s Ny (e RS, |
PR Z RIS 5 B R REI IS X aRDS Ik #
. Haefner 25f#) 25U FiAI18] GEmg it V1 X e
TUXT 25 MR AT K B AL a5 7 4% )RR 2 38 6 7 L o B
BRSO ST AR B T 55 B2 06 V4 X i
TG AT B T AALIHLEIRTS T4 aRDS [#1 3Y i&
HRE— DI,

. i 201 shifts
MT HOH from 45 cells
" £ 165 shifts
5 v —O0—  {poms
= V4 i from 75 cells
é . $75 shifts
g V2 =O0— +from 51 cells
, {53 shifis
Vi HCH from 53 cells
4 L
0.5 0 0.5 1 I:5
Shift ratio

Bl 16 VA DXAh2e ToAR I 2 2 3 15 A X 3k 1 b 12
Fig.16 The comparison of selectivities for
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Fig.17 This neuron is only responsive to curved surface
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