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Far-infrared Photometric Stereo
Using Decomposition Based on Temporal
Characteristics of Light and Heat”

Nobubhiro Ikeya

Abstract

Photometric stereo estimates the normal vector of an object by assuming
Lambert diffuse reflection. However, it is difficult to apply reflection properties
of glossy materials or translucent materials in the visible light region because
Lambert diffuse reflection cannot be assumed. Also, black and transparent
objects in the visible light region cannot be applied since reflected light cannot
be observed. In this paper, by using far infrared light, we propose photometric
stereo which is robust to the material. Far-infrared light is absorbed by many
materials, converted to heat, and emitted again. When illuminated with a
single far-infrared light source, radiation intensity indirectly depends on the
surface normal. However, since the radiation intensity spatially expands due
to heat conduction inside the object, the dependence on the surface normal
is weakened, and simply photometric stereo cannot be applied. Therefore, by
measuring the temporal change of the radiation intensity and decomposing the
radiation component based on its temporal characteristics, a surface normal
dependent component is extracted. Experiments were conducted with multiple

materials and the effectiveness of this method was verified.
Keywords:

Shape measurement, Photometric Stereo, Far-infrared, Heat conduction, Tem-
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B < Z & CHIH KN 2 QPRI U TEHET S FE [10] REPREINTE L.
E7z, MHEKHAHE Z B ME I S JARHERE T4 [15] P& NHELIC & 2 LDIR
MY ZBAAAL UTET VLT B FIE [13] AP RINTNS.
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I NS R ETOEMD/NI WNE OPHLEUST, RN+ 731 KRE VW DNE
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nooEEREE ETIVET 5.
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FUN—RNBEAATVAEEZEA IS 720, BREEOFHINZ LD W TR
ANAERE T D L, LB S 2 it 4 4. 2FEE LT, KiEEA VI
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I
1

ZITOIEL=02bOBNERITHS. HEES R() 2R (34.1) TEHELAT
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<oy K04
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IIHADMETH D720, HLERS S D(t) &R %E A4 712 U 725 OHE D 5 B8R
BN %2 UKL THDLIIENTED.
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BB RIMNEE DD
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HTORAZIE A RT3 2 L ST X3, BEERA A 127 MBS D 1) IR &
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D(t) =e 7" Rodu
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