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Illumination Estimation and Relighting based on Normal Map from an RGB-D Camera

Yohei Ogura“! and Hideo Saito*!

Abstract — In this paper, we propose a relighting system which combined with an
illumination estimation method using RGB-D camera. Relighting techniques can achieve
the photometric consistency of composite images. They often need illumination envi-
ronments of the scene which include a target object and the background scene. Some
relighting method obtain the illumination environments beforehand. In our method, the
illumination environment of the scene which includes the target object is estimated from
pixel intensity, normal map and surface reflectance based on Inverse rendering in online
processing. The background image and the illumination environment are obtained from
an omni-directional image. Relighting is achieved by calculating the ratio for the esti-
mated Illumination environment of the each scene. Thus our implementation can be used
for dynamic illumination or a dynamic object.
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Fig.1 Flow of illumination estimation
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Fig.2 Flow of relighting
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Fig.3 Src and Dst environment
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(c) frame 300 (d) frame 600
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Fig.5 Relighting result: pattern 1
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Fig.6 Relighting result: pattern 2
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Vo154 277k L 25.01 21.46 24.48

VT4 T4 Y THOMERIIZ T L —LIZBWT Ground
Truth & DFEEZ/NE LS TETWBZ VNN 5S. Sre
BT BARANZILTNTE, &7 L —ATHRZ
WELTWDEDT, VI1T 1 VI BOFERANDHE
FRBTETCWLLERD.

4 fEm

AT, RGB-D 1A T 2#HWCHRIfEZ B Z
BN, TNETICHRELRBYNK, £ AAMEY S
A1T4 VT FTEFREERELURZ. 2L, REX
NN R Z2 MO RIZ G T BRI FIEE M % 52
HEBZeNTEL. £7 L — LB WTHSZIZ KA
WEEZB IS0, WHPEHNIZELT 256,
R TR WGEETH-> THHEATE 2 FEER
U7z, 7z, = HOYR» SH#EE L 7R Z A

2015 Information Processing Society of Japan

TIVIATF4 VT %2BIRY, V514540 0%282
KRR oGEDHEBGRE RS 5 Z & T, KRFED
BRMERLU.
SHOMEE LT, i~y TOMRIAHEE DR E W
X, ¥ AT —va v olE, B S % R
DUEANDH LR EDHIT 5N 5B,

HEE

KRIFZED—ERI, BlEAAFZEE AT (S) 24220004
DRz X viThbhz.

SE I

[1] D. Nowrouzezahrai, S. Geiger, K. Mitchell, R.
Sumner, W. Jarosz and M. Gross “Light factor-
ization for mixed-frequency shadows in augmented
reality,” ISMAR, pp. 173-179, 2011.

[2] L. Gruber, T. Richter-Trummer, and D. Schmal-
stieg, “Real-time photometric registration from ar-
bitrary geometry,” ISMAR, pp. 119-128, 2012.

[3] P. Debevec, T. Hawkins, C. Tchou H. P. Duiker,
W. Sarokin and M. Sagar, “Acquiring the re-
flectance field of a human face,” SIGGRAPH, pp.
145-156, 2000.

[4] Z. Wen, Z. Liu and TS. Huang, “Face Relighting
with Radiance Environment Maps,” IEEE Com-
puter Society CVPR, pp. 158-165, 2003.

[5] S. Holzer, R. Bogdan Rusu, M. Dixon, S. Gedikli
and N. Navab, “Adaptive neighborhood selection
for real-time surface normal estimation from or-
ganized point cloud data using integral images,”
IROS, pp. 2684-2689, 2012.



