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Expression of Woven Cloth using Computer Graphics via Multi-band BTDF Model Considering Fluorescence Characteristics

Kensuke TOBITANI, Yoshiki MIZUSHIMA and Noriko NAGATA

As the recent improvements in appearance rendering capabilities of computer graphics(CG), CG technologies are widely
applied to various field. In this research, we intend to generate high quality CG of woven cloth, and focus attention on
fluorescence and transparent characteristics. First of all, we measure excitation spectra, fluorescence spectra and Bidirec-
tional Transmittance Distribution Function(BTDF). Secondly, we combine these measurements and propose a new BTDF
approximation model with considering fluorescence color and intensity(Multi-band BTDF model). Finally, we generate
lace curtain CG images using this Multi-band BTDF model. The images suggested that fluorescence characteristics are
important factor on expression of woven cloth using computer graphics.
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(a) Visible light (b) Near ultraviolet light (c¢) Ultraviolet light

Fig.1: Fluorescence by ultraviolet light

(a)Overview (b)Close up picture

Fig.2: Woven cloth for the measurement

Fig.3: Fluorescence of the woven cloth
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Fig.4: Fluorospectro-photometer
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Fig.5: Excitation spectra
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Fig.6: Fluorescence spectra
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(a)Outside

(b)CCD camera
Fig.7: OGM-3

(c)Light source

Camera
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Fig.8: Coordinate system for the measurement
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Fig.9: Measured BTDF
fEBEKELRD.
780
X=K Z(A)Le(A)dA
380
780
Y =K G(A)Le(N)dA ¢))
380

T80
Z=K f Z(\) Le(A)dA
380

R =3.241X — 1.53TY — 0.4997
G = —-0.969X + 1.876Y + 0.0422 2)
B =0.056X —0.204Y + 1.057Z

X ) ), 5O, 2N, 1 XYZRQRICBT HE A
L BEGEMIT, L) 1t K6 IR LEBERRS bk
TRERET. B K IR Y 2R —&T sk S
B EPTK (3) B EHRD 5.

T80

K =100/ f
380

4.12 ORI

HOEMBE TR AT PV ERRASYZ MLDERZED
R L > CRODBZENRTEH. KRICITRE RO RS
FaZdEHA L, BifeA~Z bAEE 6 IR L-HTIT—4% %
Mnad. KDALY PASAHIRR EBEELEZLL U —
BELERWIEEEFAY Lo Tl A, B102HHL
=AY A ad. B BIAIZ 22km, 100km, 200km,
300km, 400km, 500km @ K5GHEMEEEREEZ BT 5 KEED A~
2 AT THS. 22km ZEEOHPIEDOE - & KK EIA
PHBEAS G < Fe o 2RO BT, 500km i HERFORELEL 25

F(A) Le(N)dA 3)

BRI 2R:E/Journal of the Japan Society for Precision Engineering Vol.80, No.12 2014 1215



Multi-band BTDF EF)UIC KD #ARDRARFEDRIZ

12
1 P ——]
et
g ﬂ-*._v—-v—"" i .-.-’-.*.._'_,‘.c-o-o
ace- "
-E o8 /‘ '.._..--r' ‘.‘_‘_._‘_..:-::_"
I - |
£ - e g -
E P - ‘A".r‘ ,/ /”::J/”‘ —e=22km
o4 = o /,.r‘ f;/,,‘ == 100km
- A - —a= 200km
02 el ez -"r‘ /’// ..J'/ —=300km
" N L e —— 400km
Nt = so0m
PEPPLPLFPPLPIP PSP PRSP

wavelength(nm)
Fig.10: Distribution of solar spectral
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Fig.11: Approximate result of BTDF
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Tablel: Rendering environment

CPU Intel ®Core™™ 2CPU 6700 @ 2.66GHz 2.67GHz
GPU NVIDIA Quadro FX 3500
Memory 2.00GB RAM
0s Microsoft Windows XP Professional ver. 2002 Service Pack 2

Table2: Comparison of pixel value

MNon-Auorescence(Fig.12) Fluorescence(Fig.13)
Region Ravg | Gaug | Bawg Ravg | Goug | Baug

A 147.7 195.0 174.6 150.7 204.2 206.0
B 226.2 226.0 191.4 2285 236.9 229.4
C 251.2 238.7 202.0 2525 248.7 238.1

Fig.12: Rendering image(non-fluorescence)
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Fig.13: Rendering image(fluorescence)
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