


HDR varies across regions

(plumbing or neuronal?)



Can FMR adaptation be at least 
partially due to hemodynamics?
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Nonlinearity – visual task
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Nonlinearity – motor task
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Reproducibility
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Estimated neuronal input
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Estimated neuronal input
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Decreases: linearity





Increases: duty cycle

R.M. Birn, P. A. Bandettini, The effect of stimulus duty cycle and "off" 
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Model – Neuronal effects
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Simulation results – Neuronal effects
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BOLD response amplitude and 
linearity
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BOLD response to different 
stimulus duty cycles
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Nonlinearity of oxygen 
extraction, E(f)
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Estimate Neuronal Input from 
BOLD fMRI
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BOLD response to neuronal 
transients
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CR-Checkerboard vs. Static 
Grating
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Balloon Model Parameters
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Neuronal effects to explain duty cycle effects





Different stimulus “OFF” periods
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Brief stimulus OFF periods produce smaller decreases than expected
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Varying “ON” and “OFF” periods

• Rapid event-related design with varying 
ISI

25% ON

50% ON

75% ON

8% ON

R.M. Birn, et al. Proc. OHBM 2001.



Varying “ON” and “OFF” periods
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