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• FMRI adaptation [1] has become widely used for identifying 
selectively tuned subpopulations of neurons [e.g., 2].
• The underlying mechanisms are assumed to reflect response 
adaptation at the single neuron level (e.g. contrast adaptation, 
repetition suppression) [3,4].
• These assumptions have not been verified.
• In human V1, FMRI adaptation has failed to reveal 
orientation selectivity [5,6].

Interpretation I: The underlying assumptions are not valid - 
FMRI adaptation may not reflect neuronal response 
adaptation [7].

Interpretation II: The lack of V1 adaption is due to 
experimental design and/or confounding effects of attention.

Problem: Attention may counteract adaptation; difficult to 
balance correctly across stimulus conditions. 
Solution: Divert attention from stimulus with a concurrent 
task, minimizing attentional effects on stimulus-driven 
responses.

Problem: Using identical stimuli to induce and measure 
adaptation may reduce the adaptation effect. 
Solution: Use an event-related design with different stimuli for 
inducing and measuring adaptation, analoguous to single-unit 
experiments [3,8].
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FMRI response in V1 exhibits orientation-
selective adaptation

Introduction Methods

Conclusions
Clear evidence of orientation-selective FMRI adaptation in 
human V1:
• as predicted by contrast adaptation of single neurons.
• in the absence of attention.
• adaptation magnitude increases in extrastriate visual areas, 
possibly reflecting additional neuronal adaptation at later 
processing stages.
• validation of FMRI adaptation as a technique for localizing 
selectively tuned subpopulations of neurons.

Visual area [9,10]
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Event-related FMRI design

No response 
modulation in V1
- as predicted by 
contrast adaptation 
of single neurons.

Extrastriate visual areas 
(e.g., V3A) do show response 
modulation.

Effect of adapter and test contrast on magnitude of 
response adaptation
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contrast, 1s
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foveal RSVP 
task
(<1 deg)

Unattended 
perifoveal stimulus 
(1.5-5 deg) Response: 

how many X's?
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Baseline trials 

Adapting stimulus Test stimulus

blank screen

• Stimuli: sinusoidal luminance gratings in annulus (1.5-5 deg), 80% adapting contrast, 
10% test contrast, vertical or horizontal
• 150 trials per condition and adapter orientation for each subject. Vertical and horizontal 
adapter orientations run in separate sessions
• 45 trials/scan (~5 min); trial order randomized within each scan
• EPI-BOLD FMRI, Siemens Allegra 3T, quadrature phased array surface coil, TR=1.2s
• Visual area ROIs delimited by standard retinotopic mapping techniques

• Highly attention-demanding foveal RSVP task to divert attention away from stimulus
• Task: count # of X's (1-4) in 6 s long stream of distractors (L,Z,N,T) presented every 150 ms
• Task identical across all conditions and stimuli
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