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Development of a 3D Range Sensor
Based on Equiphase Light-Section Method
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Fig. 1l MOO0DO0O00oO0o0ooooooooooo
goobobboooobboooobbobooog
0O OO0 O O/ Traditional light-section method. A slit
light is projected to target, and bright segmented and/or
curved lines will be observed on the target.
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Fig.2 D 00000000 DOOOOOOOO
goboooooooobboboooboboooog
000000000000 000OO0 O/ Equiphase
light-section method. Lights whose intensities are
modulated by sinusoidal function with different phases
are projected to the target instead of slit light in
light-section method.
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Fig. 3 M ODODO00OO0O0O0OOOoOoOoooooon
goboooooboooobooouooooboogd
gbooooooboooboboobbuoboon
OoDo0ooooooooooooooadl/ De-
tection of target by detecting lighting phase. Observed
phase on each pixel in camera image depends on which
equiphase-plane crosses the objects. (L denotes light
source)

Fig. 4 M DOD0ODO0OO0OD0D0OO0DODOOODOOOOD
gooooooooooooooboobooodg
Jo0odooooooobboooooooooooo
0000000000 OO/ Anexample of sequence
of modulated images. Same narrow horizontal parts of
8 images are arranged in order of them. Several sec-
tions whose phases are different from each other can be
found.
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Fig.s 0000000 O0OOoOoDOoOooOooDooOoon
odooooD@ooooooo)oooooood
dooooooooooobbobobooboooooo
0000 O0D00OOD0 OO0/ Lighting system. A cylinder
with striped pattern of sinusoidal function (two per rev-
olution in this case) is driven by a motor synchronized
to video signal. A bright light source such as halogen
lamp is inserted to cylinder.
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= (aY02y + YB.ay) (6)
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Fig. 6 1D O O O / Experimental system.
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(b) O O /Lighting unit (lamp and
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000 0000/ Some of experimental results. Each
image consists four parts, top-left: brief range image
(brighter pixel means farther point), top-right: normal
picture obtained with equation (6), bottom-left: con-
tour of range image, bottom-right: horizontally rotated
top-right image in 3D using range image.
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Fig. 8 000000000 OoDoOoOoooooog
OO000O0ODO0O0O0DO0O0oOoO/Crosssection of
range image. There faces were found; top plane of ta-
ble, frontal outer surface and back inner surface of cup.

Fig.9 M OUOOOOODOOOOOOO /Some of
experimental results with new developing system.
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