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Conclusion 
•  ‘Canonical’ flow patterns can be useful: 
•  radial flow (produced by approaching the fixation 

point) 
•  ‘s-flow’ (produced by translating in a perpendicular 

direction, sideways) 
•  rotational flow (produced by counter-rotating to 

maintain fixation) 
•  These are useful in interpreting flow both at the fovea 

and in the periphery 
•  The usefulness stems from the fact that animals fixate 

as they move (and act in relation to the fixated object) 
•  ‘Vertical disparities’ can be defined as the remainder after ‘horizontal’ 

disparities are removed, e.g. t-flow + H-flow. We see no special 
significance to this particular combination. 

 

Logic 
 

•  If a camera or eye did not rotate, flow (optic flow 
or binocular disparity) could be described using 
only one dimension but there is rotation, so we 
need a 2D coordinate frame. 

•  In computer vision there are no ‘special’ 
directions to measure flow in the image. 

•  Binocular fixation directions tend to be about 90o 
from the epipole. Here, uniquely, ‘horizontal’ and 
‘vertical’ directions enter the vocabulary of flow. 

•  Biological flow is different from general flow, 
because animals fixate as they move (or as they 
view the scene binocularly). 
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Decomposition of flow 
 

Traditional split: 
•  Translational flow 
•  Rotational flow 
 

We suggest: 
•  Translational flow is split further into: 
•  flow generated by translation towards the 

fixation point (‘t-flow’, towards) 
•  flow generated by translation in a 

perpendicular direction, (‘s-flow’, 
sideways). This component has been called 
‘horizontal’ (e.g. azimuth-longitude, Read 
et al, 2009) 

•  Rotational flow as before (‘H-flow’, Read et al) 

Optic flow and binocular disparity 

Optic flow literature often 
considers flow close to the epipole 

Binocular disparity literature often 
considers flow about 90 degrees from 
the epipole 

Information carried by these components 
 

At the fovea: 
•  Expansion (‘t-flow’) indicates movement 

towards the fixated object (poor for 
structure) 

•  The remainder is similar to flow/disparity 
produced by binocular fixation on the head-
centred midline (1-D, parallel to local 
epipolar lines, sometimes called ‘horizontal’) 

Similarly, in the periphery: 
•  Radial flow generated by translation towards 

the fixation point (‘t-flow’, towards) 
•  Remainder results in flow off radial lines 

(‘polar angle disparity’,  Gårding et al, 1995; 
Weinshall, 1990) 

At the fovea: 
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…can be made up of…: 
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…if the  
observer 
fixates as  
they move 
(or L and R 
eyes fixate 
the same  
point). 

Across the whole retina: 
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