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A system for simultaneously measuring 3-D shape and bidirectional reflectance at
high spatial and angular resolution in shorter time
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The goal of this research is to develop a system for simultaneously
measuring 3-D shape and bidirectional reflectance at high spatial and angular resolution in shorter
time than previous methods. This system consists of a time-domain correlation camera and an LED
dome, in which the light emitted from each LED placed densely along a latitude line undergoes
sinusoidal amplitude modulation with a phase shift linear to the longitude (“circularly
phase-shifted sinusoidal modulation,”™ CPSSM). Toward this goal, this research made the following
accomplishments: 1) modeling of the cause and compensation of measurement errors under pulse
scanning mode of the LED dome; 2) investigation of the design possibility of a PWM driving circuit
for LED dome under CPSSM; and 3) demonstration of CPSSM by application to spectral imaging.
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