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ﬁntroduction: \ 1= 30, 6 = 40° mscussion and conclusion: \

- Previously, dorsal and ventral streams have been evaluated separately with - Humans seem to be more efficient at discriminating direction of real motion
respect to their implied functions.! We used physically equivalent stimuli (RDK and ' | compared to implied motion or orientation at all levels of external noise. This could
Glass pattern?) for the concurrent study of both streams by adapting the equivalent ' I > B ' : be attributed to differences in the sampling efficiency with equivalent internal noise
noise paradigm to N .. _ N b .' | ra : ' e " remaining constant for different stimulus types.

(1) disentangle the effect of local and global limits and
(2) compare how those constraints manifest in the two pathways.

- The stmilar levels of internal noise observed 1n the study suggests that the
different visual streams may share a common local processing mechanism before
global processing along a more efficient channel for motion cues.
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- Sensitivity to implied motion (motion perceived from the form cues), processed 1n

\I@T along both streams was also evaluated with dynamic Glass pattern (dGlass) J e | - In future the concurrent study of dorsal and ventral streams will be applied to a
range of developmental/cognitive disorders to discern the role of local and global

\p\rocessing mechanismes.
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' | - Evaluating threshold at different noise levels
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MY '"1F variance (°) require long experimental sessions, here we report
l m I|= -EII i Mean discrimination thresholds (n= 5 sessions) for six observers at different level of variance for each stimulus. on a faster method (qUICk) for determination of
, I I |1 I 1 S 10 32 L 10 32 threshold vs noise curve.
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Example of Glass pattern stimuli to show how they were sampled from the Gaussian distributions with prescribed means & s.d.s ]S

~ N . 0 a0 3o - For the validation of the quick method, five
—\ gl = observers completed tive sessions of experiments
ventral stream . W&&———= R ﬁquivalent noise paradigm \ 2 for direction and orientation discrimination with
) Vl:;/rfn_;;fgppgﬁ cortex N N - | | . | seven interleaved staircases (five conventional

- Sensory thresholds were related to the external noise with the linear amplifier model 2 A 1 EgN method and two quick method). — L

expressed by following equation. where, & e e ariance (°

High-noise conditions

2 2 T = threshold ‘ R

t : ” . : . . : obs o . No noise condition

Schematic representqtlon of the bifurcation of the ylsual pathway into dorsal and ventral streams. As illustrated local processing of T.; Geq +Oext - equivalent internal noise . - For all observers and both functions the thresholds o Meastre the tolerable
Glass pattern occurs 1n V1 with global representation further down the ventral stream. obs = eq 3 Measure the direction/

Eﬁ(‘ c_. = exterpal nois§
ﬁ/l ethods: \ Eff= sampling efficiency /
6 \

- Observers: 5 males, 1 female (normal, corrected normal acuity, mean age 31.6
ﬂ{esults:

variance threshold at 2x

from quick method were similar to those from the | i dserimiaion & of diseriminatin
| 7, due to both | ¢ _and T Eff ,2 =0.815 @qN methOd.

2.776
11.00 7.27

+/-6.86 years)

- Stimul: - Discrimination threshold for three stimuli were constant at lower variance before
Glass/dGlass increasing proportionately with variance level. Thresholds(t) showed a consistent pattern
, across observers and external variance levels, where tGlass>tdGlass>TtRDK, indicating a
dot si1ze 0.083° . oy -
vertical shift in performance . &1
number of dots 500 500 (250 dipoles) /‘ o0 ®
dot to dof distance N/A 0 133° -The mixed ANOVA with significant effect of the external variance (F . .., ;.= 185.33, A ‘ _ . O 1 O )

p <.001) and the stimulus type (F, ., = 33.50, p <.001), but no significant interaction e e

0 : :
speed of dots 10°/sec N/A (F12 05 504 37= 1.05 , P > 1) confirmed the parallel vertical shift. Direction discrimination (A) and orientation discrimination threshold (B) for two observers with EQN and quick method.
05, . | T, due to T Eff only ,2 -0.611 No changein t_

duration S00msec : : : 2 4 8 16 32 0 2 4 8 16 32 References:
- F-test on goodness of fit of nested models showed that sole change in sampling efficiency . o . . | .
vVvarlance ( ) 1. MclIntosh, R. D. and T. Schenk (2009). “Two visual streams for perception and action: current trends.” Neuropsychologia 47(6): 1391-1396.
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task (discrimination) direction of motion orientation/implied direction

(E£ff) with invariable internal noise (6_ ) across the tasks best described the performance for 2. Glass, L. (1969). “Moire effect from random dots.” Nature 223(5206): 578-580,
4 3. Nankoo, J. F., C. R. Madan, et al. (2012). “Perception of dynamic glass patterns.” Vision Res 72: 55-62.

\\ variances ( de g) O, 2, 4, 8, 1 6, 9) 4,3 2, 40 / \iaCh observer and mean (Il:6) data. / Nested modelling for mean data (n=6) relating the thresholds to the different values for the internal noise and \4_\1361119 D.G., The quantum efficiency of vision, in In C. Blakemore (Ed.) , Vision: Coding and Efficiency. 1990, Cambridge University Press: New York.

sampling efficiency for each stimulus type. The highlighted box indicates the reduced model which resulted p. 3-24.
in no significant difference (p>0.05) in the goodness of the fit measure (7°) compared to the full model.




