
Introduction

Higher internal noise is associated with lower sensitivity to slower speed

Methods

Conclusion

Mahesh R Joshi, Charlotte Barsdell 

Humans have better sensitivity to faster speeds compared to 
relatively slower speeds. The difference in sensitivity 
suggests the presence of independent processing channels 
for slow and fast speeds or a single channel tuned to 
differential sensitivity at varying speeds. 

In this study, we employ motion coherence and equivalent 
noise paradigms to investigate if differences in sensitivity to 
slow and fast speeds are due to varying internal noise or 
sampling efficiency.  

Observers: 8 (6 females), normal or corrected to normal VA.
Mean age: 31 (SD 8) years.
Stimuli: Random dot kinematograms at 3 speeds (2.5°/s, 
5.0°/s & 10 °/s)

Motion coherence:

Equivalent noise:

Equivalent noise paradigm: thresholds (𝜏 ) were related 
to external noise (𝜎𝑒𝑥𝑡), equivalent internal noise (𝜎𝑒𝑞) 

and sampling efficiency (𝐸𝑓𝑓) through a linear amplifier 
model.
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The mean motion coherence thresholds were highest for dot speed of 2.5°/s, 
followed by 5°/s and 10°/s.
The thresholds showed similar pattern for equivalent noise paradigm at no 
noise level but converged towards higher noise levels. The nested modelling
showed that the difference in threshold across noise levels were best 
described by change in internal noise (𝜎𝑒𝑞 ).

Results

The difference in sensitivity to faster and slower speeds is due to changes in 
internal noise within the speed processing channels, possibly arising at early 
cortical areas for motion processing such as V1.
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