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10-6:15 
IMPULSE RESPONSES OF THE COLOR MECHANISMS 
OF THE EYE-Carl M. Cicerone, University of 
California-San Diego, La Jolla, Calif. 

The Rashbass (1970) model of luminance detection was 
extended and applied to appropriate data to derive the 
visual impulse responses for the red, gi-een, and blue color 
mechanisms of the human observer. The model of the de~
tor system passes the stimulus waveform through a band
pass filter and a rectifier; then an integration over time 
gives the value, which must exceed a criterion for det.ection 
to occur. Described in this work is an innovation in the 
model that allows a trad~off between stimulus intensity 
and system integration time. Conceptually, this model ex
tension allowed the derivation of the impulse response of the 
underlying filter. Experimentally, the variation in the 
upper limit of integration was effected by applying a bright 
afterflash at varying delays after the brief test. The asser
tion that the afterflash stopped integration was .test.ed and 
con.firmed Primary data were functions closely tracking the 
decrease in test threshold intensity as the test afterflash 
delay was increased from 10 to 150 msec. Derived impulse 
responses were two~peaked or diphasic. The latencies to 
peak response for the red and green mechanisms were simi
lar (near 40 and 50 rnsec, respectively), but the blue 
mechanism latency was much gi-eater (near 80 msec). Modu
lation transfer functions for sensitivity to sinusoidal flicker 

· were derived from the impulse responses. The model was 
stringently tested by comparing these predicted modulation 
transfer functions to experimentally measured sensitivity to 
flicker for each of the red, green, and blue mechanisms. 




