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Table 2. Summary of the major subdivisions and connections of the
primate geniculocortical visual system

retina B-ganglion cells A-ganglion cells
LGN parvocellular interlaminar magnocellular
; ? '
o - P \?‘ ?/ i
interblobs blobs 4B
Area 18 pale stripes thin stripes thick stripes
Higher visual areas  7V3,7V4 V4 MT
Property
Color Yes/no? Yes No
Contrast sensitivity Low Highd High
Spatial resolution High Low Low
Orientation selectivity Yes No Yes
Movement sensitivity Yes No Yes
Directionality NoP No Yes®
Stereogsis No® No Yes

a Cells beyond 4Cg do respond to color-contrast borders but are not overtly color-
coded.

b At least it is not prominent.

< In anesthetized animals, we have seen only a few stereotuned cells in upper-layer
area 17 (Livingstone and Hubel, 1984b; see also Hubel and Wiesel, 1970). In
attentive animals, cells coded for stereoscopic depth have been reported both
above and below layer 4C of area 17, but are especially concentrated in layer 4B
(Poggio and Fischer, 1977; Poggio et al., 1985; G. F. Poggio, personal commu-
nication). We do not understand these differences in results, but one possibility
is that the stereo mechanisms are built up in 18, and the stereotuning in 17 is the ~
result of a back projection that is suppressed by anesthesia.

¢ By deoxyglucose (Tootell et al., 1985).

< Rare in thick stripes in area 18 but very common in layer 4B of area 17 and in
MT.

022000000000 30000
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Table 1. Summary of the correlations between human psychophysical results and the physiological ies of ivisi f i

) T y A ! properties of the three subdivisions of the 1¢
geniculo-cortical visual system. A check indicates that the psychophysical results are consistent with the physiology, and a blank indicates that f:c?x] 251
experiment has not been done.

Magno System Parvo System
Color  Contrast Temporal  Spatial Parvo — Interblob pathway
BLvshi selec- sensi- reso- reso- .
YSI0i08y dvity  tivity lution lution Color - Contrast  Temporal - Sparial
. 3 selec- sensi- reso- reso-
. : no high fast low Physiology 1 tivity  tivity lution  lution
e oL . : yes low slow high
Movement perception Humarinerecprion
Movement detection o v J 7 el
Apparent movement o o (i i Shép;egxtsact:f;n;manon / 7 7 J/
Depth cues discrimination
Stereopsis ) . 4 / Shape discrimination e J Y v
Interocular rivalry 0 i
Parallax v
Depth from motion M Vi
Shadin,
o ug: ey ? v " Parvo+(Magno?) — Blob pathway
Occlusion v
Perspective v / E) Color  Contrast Temporal Spatial
b i 2 selec-  sensi- reso- reso-
Linking properties Physiology { tiviy  tivity lution lution
Linking by movement / v/ yes high slow low
Linking by v / % v/ Human perception
collinearity
(illusory borders) Color perception
Fxggrc/gr&_)un@ . Color determination ok il /
discrimination Flicker photometry VA 1/

02 0000000000000DO00OO00O0DOO0OOO0bOOODOODObObOODnOO
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+ face
+  hand
+  body
+ object

Dimension 2

Dimension 1
B C
© w by
8 5 S i
7] = en ¥ F
= €| 88 roitlime
E | AR L™,
a [l L . TPt
*e
Dimension 1 Dimension 3

= human face *  human body

«  monkey face +  bird and 4-limb animal body

* animal face + insect, fish and reptile body

FIG. 4. Arrangement of the stimuli in a low-dimensional space based on
multidimensional scaling (MDS) on the neural distances (1 — r) of the stimuli.
Each point represents 1 of the stimuli. A—C represent 3 different projections of
the space as denoted by the axis labels. All 1,084 stimuli are shown in A,
whereas only faces and bodies are shown in B and C, respectively. The
categories that are labeled here were found to have significantly matching
nodes in the tree shown in Fig. 5.
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0 2: 00000000000000000000 (1,1)=0.2, (1,2)=-0.4, (1,3)=-0.6,
(2,1)=-0.8, (2,2)=-0.9, (2,3)=-1.0.
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FIG. 32.1. Basic paradigm. Toj
p panel is before a trial. Subject fixates at
central box. A brightening of the outline of one peripheral box initiates a trial

(middle panel). A small but bri
ight target appears in th
boxes to which a response is required. he cue smlus in Order 40 o

a3
b
=

Target

RT (Millisec)

0 | | ]
INVALID NEUTRAL VALID
20% 50 % 80%

POSITION UNCERTAINTY

Figure 1. Reaction time (RT) to expected, unex-
pected, and neutral signals that occur 7° to the
left or right of fixation. (Benefits are calculated
by subtracting expected RTs from neutral, and
costs by subtracting neutral from unexpected.)
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FIG. 32.2. Reaction time as a function
for cued and uncued and foveal targets.

Fig. 2. Top of figure illustrates an
experimental situation in which at-
tention is summoned from fixation
(center) to right-hand box by a
brightening of the box. This is fol-
lowed by a target at the cued loca-
tion or on the opposite side. The
boxes below indicate mental opera-
tions thought to begin by presenta-
tion of the cue. The last four opera-
tions involve the posterior visual
spatial attention system; specific def-
icits have been found in patients
with lesions in the parietal (disen-
gage), midbrain (move), and tha-
lamic (engage) areas (15-17). [Re-
printed from (22) with permission
of the Psychonomics Society]
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