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Discussion and conclusion:

References:

- Previously, dorsal and ventral streams have been evaluated separately with         
respect to their implied functions.1 We used physically equivalent stimuli (RDK and 
Glass pattern2) for the concurrent study of both streams by adapting the equivalent 
noise paradigm to

  (1) disentangle the effect of local and global limits and
  (2) compare how those constraints manifest in the two pathways.  
 
- Sensitivity to implied motion (motion perceived from the form cues), processed in 
part along both streams was also evaluated with dynamic Glass pattern (dGlass).3  

- Observers: 5 males, 1 female (normal, corrected normal acuity, mean age 31.66  
+/-6.86 years)
- Stimuli:                   

- Sensory thresholds were related to the external noise with the linear amplifier model4           
expressed by following equation. where,    

               τobs = threshold 
               σeq =  equivalent internal noise 
               σext = external noise
               Eff= sampling efficiency

- Discrimination threshold for three stimuli were constant at lower variance before              
increasing proportionately with variance level. Thresholds(τ) showed a consistent pattern 
across observers and external variance levels, where τGlass>τdGlass>τRDK, indicating a 
vertical shift in performance .

-The mixed ANOVA with significant effect of the external variance (F6.03, 524.37= 185.33, 
p < .001) and the stimulus type (F2, 87 = 33.50, p < .001), but no significant interaction          
(F12.05, 524.37= 1.05, p > .1) confirmed the parallel vertical shift.
 
-  F-test on goodness of fit of nested models showed that sole change in sampling efficiency 
(Eff) with invariable internal noise (σeq) across the tasks best described the performance for 
each observer and mean (n=6) data.

- Humans seem to be more efficient at discriminating direction of real motion    
compared to implied motion or orientation at all levels of external noise. This could 
be attributed to differences in the sampling efficiency with equivalent internal noise 
remaining constant for different stimulus types.

- The similar levels of internal noise observed in 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.

- 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 
processing mechanisms.

- Evaluating threshold at different noise levels         
require long experimental sessions, here we report 
on a  faster method (quick) for determination of       
threshold vs noise curve.

- For the validation of the quick method, five        
observers completed five sessions of experiments 
for direction and orientation discrimination with 
seven interleaved staircases (five conventional    
EqN method and two quick method).

- For all observers and both functions the thresholds 
from quick method were similar  to those from the 
EqN method.
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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  

Nested modelling for mean data (n=6) relating the thresholds to the different values for the internal noise and 
sampling efficiency for each stimulus type. The highlighted box indicates the reduced model which resulted 
in no significant difference (p>0.05) in the goodness of the fit measure (r2) compared to the full model. 

Direction discrimination (A) and orientation discrimination threshold (B) for two observers with EqN and quick method. 

 Mean discrimination thresholds (n= 5 sessions) for six observers at different level of variance for each stimulus.

Introduction: 

quick (Threshold vs Noise) method

Equivalent noise paradigm

Schematic representation of the bifurcation of the visual pathway into dorsal and ventral streams.  As illustrated local processing of 
Glass pattern occurs in V1 with global representation further down the ventral stream.  

Results:

Methods:
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               ventral stream 
   - V1     V4     temporal cortex
           - form perception
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    No noise condition

Measure the direction/ 
orientation discrimination 
threshold at no noise

    High-noise conditions

Measure the tolerable 
variance threshold at 2x 
& 4x of discrimination 
threshold at no noise

            dorsal stream
  - V1     MT     parietal cortex
         - motion perception

RDK Glass/dGlass

dot size 0.083°

number of dots 500 500 (250 dipoles)

dot to dot distance N/A 0.133°

speed of dots 10°/sec N/A

duration 500msec

task (discrimination) direction of motion orientation/implied direction

variances (deg) 0,2,4,8,16,24,32,40


