
 
  

 

Background 
 

 

• Interocular transfer (IOT) is the proportion of an aftereffect that 

transfers between the eyes  

• It has been proposed that the amount of IOT reflects the 

proportion of binocular neurons involved in adaptation 

• Visual motion is processed in several brain regions that differ in 

their binocularity, so we expect that: 

- Strong IOT would indicate adaptation in higher-level 

visual areas as these are more binocularly driven 

- Weak IOT would indicate adaptation in lower-level visual 

areas as these are more monocular 

• A meta-analysis of previous studies (e.g. Nishida & Ashida, 2000) 

found average IOTs for a range of different motion types (e.g. 

linear, spiral, rotation) to be around 67% 

• However, they used potentially biased measures (such as MAE 

duration) and simplistic paradigms (e.g. Moulden, 1980) 

• This study used a bias-free method (Morgan, 2013) to compare 

static and dynamic MAEs for five different motion types (linear, 

rotation, spiral, expansion/contraction and complex) 

• Perceived speed (Thompson, 1981) rather than duration was 

measured 

Stimuli 

Types of motion stimuli used: 

(a) linear 

(b) complex 

(c) rotation 

(d) expansion/contraction 

(e) spiral 

 

Stimuli were discs comprised of 

multiple Gabor micropattern 

elements (Amano et al. 2009): 

- 4c/deg spatial frequency 

- 50% Michelson contrast 

- maximum speed 1.5deg/s 

 

For complex motion the elements 
had orientations distributed ±60° 
from horizontal 
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Experiment 1 – dynamic MAE 

Target speed was constant at 1deg/s. Match 

speed determined by a 1-down-1-up staircase. 

Task was to indicate which side moved faster. 

 

In conditions (a) and (b) test patterns moved in 

the same or opposite direction as adaptors (and 

in opposite direction to each other). Adaptation 

should cancel out and the point of subjective 

equality (PSE) for perceived speed will remain 

veridical (these are control conditions). 

 

In (c) both patterns moved in the same 

direction, target moved in the same direction as 

adaptor. Perceived speed of match should 

increase, perceived speed of target should 

decrease. Condition (d) should have the 

opposite effect to (c). 

(a) (b)

(c) (d)

(e)

Initial adaptation was 120s 

Top up adaptation between trials 

was 5s 

 

In the monocular condition test 

patterns were presented to the 

same eye as adaptors; in the 

dichoptic condition they were 

presented to the opposite eye 

 

Two adapting stimuli displayed to 

the left and right of a central fixation 

cross moved in opposite directions 

(e.g. up and down) 

Experiment 2 – static MAE 

Method of constant stimuli 

Similar to experiment 1 but 

target stimulus was always 

static 

Dynamic results 

Bootstrapping: Significant adaptation 

effects (coloured cells to right) 

observed for 79/80 psychometric 

functions in the main conditions but 

only 4/80 of the control conditions Conclusions 

References 

Threshold for ‘speeds 

add’ at 75% correct 

Threshold for ‘speeds 

subtract’ at 50% 

 

- ‘Speeds add’ > 

‘speeds subtract’ 

(F=17.60, p<.05) 

- All motion types 

different from linear 

(F=9.69, p<.001) 

except spiral (p=.059) 

- IOTs for linear motion 

were largest (<70%) 

- IOTs for other motion 

types were smaller 

(>60%) 

• Average IOT (65%) over all conditions consistent with 

previous studies (67%) 

• Contrary to expectations, linear motion produced higher 

IOTs than more complex motion types 

• Static and dynamic MAEs may arise at different levels of 

the visual system (Verstraten et al. 1996) 

• Could be explained if local motion adaptation processes are 

dominant over more global processes at the level relevant 

for perception 
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Perceived speed was slower 

when the match moved in the 

opposite direction to adaptor 

(a); faster when in the same 

direction (b). (c) and (d) show 

IOTs for those conditions 

 

Dynamic IOTs 

- Significant effect of motion 

type (F=28.70, p<.001) 

- All motion types different 

from linear (all p<0.05) 

- No significant effect of 

direction (F=9.32, p=.055) 

 

- Largest IOTs in linear and 

complex motion (~100%) 

- Smaller IOTs in other (~50%) 
 

Equipment: Iiyama VisionMaster Pro 510 CRT 

monitor, mean luminance of 40 cd/m2, refresh rate 

of 75Hz. Stimuli viewed through a mirror 

stereoscope with an optical viewing distance of 

65cm. Subjects were both authors and two naïve 

observers. 

 

Dynamic & static designs Static results 

Xmas meeting 
UCL 16/12/14  


