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EFFECTS OF MEDIUM ABSORPTION AND SCATTERING

ON BI-DIRECTIONAL REFLECTION OF
SEMITRANSPARENT COATINGS

XIA Xin-Lin, REN De-Peng, TAN He-Ping
(School of Energy Science and Engineering , Harbin Institute of Technology, Harbin 150001, China)

Abstract ;: For the absorbing-scattering semitransparent coatings with smooth surface and diffuse opaque substrate, the prop-
agation model of the incident spectrum was derived and the spectral radiative transfer was solved by Monte Carlo method.
The effects of the optical thickness, medium scattering and substrate reflection on the bi-directional reflection of the coating
surface were analyzed. The results show that the reflection of an absorbing-scattering semitransparent coating is obviously

anisotropic even if the Fresnel reflection on surface is not taken into account, and its BRDF is quite different from that of an

absorbing coating.

Key words: surface radiation; BRDF; semitransparent coatings; absorbing-scattering medium; Monte Carlo method

51

i

FF % 28 4 R T 2 A E RORIE 807 ) 8
SHRRE, BT Z MR, TRIREMEHE B
REBET R mAE RIS, 3R 20 A &
EEL KPR, BB ES T RN R
SRS R B EBIRRE G EED 'K
BRGNS REHEENEm S EE
*, —BHREEED, REEFEZHRTRYLEN
), R EA BRI BT 5 R R T IR E R
FEERC . Fl, Geotti-Bianchini 2 (2003 4E)
STEHAT T R AL S B R R X Si0, R
[6] B9 41 S8 2 S A 1 B 2 1A 5 Rodriguez 45 (2000
)BT Tio, MR RS IR L 5MNE R 5%

WRR B HA 2004 - 10 - 31, ¥ [E] B #8:2005 - 01 - 31

R AR R ) 5 Nijnatten (2001 4F ) $2 i —Fh
BRI IR J7 B T G 2 R B B O 8 R R, HE
BT H BN RIS B B R 5.

ST} B2 5143 4 6 41 ( BRDF ) B 1R % T 48 5 4%
HREASEY  ZHETERH, UEZERE
W5 3 U I 5 RO B T ME LA 44 % J2 R T BRDF,
R4Sk m - BB - LR HHRDY. &
B R R SRR B R EIR I - B
R BN RRSHE R, KRB IR ZEREH BRDF , 55K
TR A Brilst R E SR .

1 YBEHFER

EREEN LRI - B RS ARE,
B 1 FR. WE—JERIROGE IR BT A RN

Received date: 2004 - 10 - 31, revised date: 2005 - 01 - 31

X ETE - WK 973 819 B (2003CB214500) B34 7 SR UM 2 4 (81050) .
EER N EH(1966-) , B AL BIRA MR E TV KFREIAL 2 5 TRFBEHER L. BT5rm - RN Be R



362 a5 2K ¥ M 24 %

n, R B R BN k. ok, B R B o
BUPRKEE R HFN o, RERE R T
PER R L AREE X, S E 2, R EREA K
For R T RA RN

1.(6,)

BRDF(6.,6.) = 103" cose - df) (D
KH,0,.6, FHRASAS KA 1.6, 1.(6,) 5
BIRASFEHBE SR FEHRE, 42, B ASE
SIEER AL A TR - B B R R, X
A S P15 R 5t i FE Fresnel 41 .3 A% 2 5%
BN R - B RBIER $ R B RENE
SRR, 1% 6,.6, 1 ,BRDF(6,,0,) % 5 n.r.w.p, B
XK, HP 1= (k, +x,) L RREHHFEE.

it /& Fresnel S5t 5 Snell 751 R ERE,
RGBSR 1 (0,) AT KRR
1(8,) =p(8.)1,(6)8, +1,,(&)[1 -p(&) 10,  (2)
Kb, L (HRBRENMNTHEEKERHEN A

kR R E A MRS RS A€ B 6,0, X
1 ,0, = oi

RIHO% 2R E TS A 56, = { RER S
0,6, %6,

Ep(8,) p(&) K Fresnel AHfE.

T=(K,+k,)L

B YR SRR
Fig. 1 Physical model and coordinate system

z
1 do. ;

2 FEXERHTEE
Fig. 2 Schematic diagram of surface bi-direc-
tional reflection
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Table 1 Results comparisons with the experimental and
calculating values in Ref. [3]

A(pm)

11,11 11.77 12.50 13.33 14.29
g RS

AXLER 0.587 0.681 0.714 0.715 0.729
X[3]13c%{E 0.683 0.708 0.720 0.731 0.752
X[3)3+E 4 0.861 0.834 0.865 0.870 0.871

AR
L=0.3um

AXLER 0.466 0.612 0.659 0.649 0.655
X[3]15KAE 0.521 0.633 0.624 0.631 0.701
X[3]it+E 14 0.742 0.801 0.817 0.819 0.821
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Fig.3 Effects of coating optical thickness on the BRDF
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Table 2  The inter-calibration results of FY-2B WV
channel with channel 12 in HIRS/3 on NO-
AA-17 satellite.
N FY2B KKiBiE _ HIRS/3 @# 12
Rl Rl PE apgy B
2003/02/16 -0.073124 19.23975 -0.037049 20.70293
2003/02/18 —-0.061597 18.85464 -0.037051 21.11906
2003/02/19 -0.070299 20.41230 -0.037054 21.07536
2003/02/22 -0.061124 18.77404 -0.037061 21.10984
2003/02/25 -0.061546 18.03404 -0.037057 20.67189
2003/04/25 -0.086691 22.52301 -0.037081 20.92611
2003/04/30 -0.083272 20.63571 -0.037084 20.81677
2003/05/11 -0.062091 " 17.27405 -0.037091 20.77659
2003/05/13 -0.076598 19.35696 -0.037093 20.80562
2003/05/16 -0.07282 19. 18052 -0.037089 20.72629

2003/05/20 -0.087970 21.93407 -0.037091 20.80586
2003/05/22 -0.076128 18.74260 -0.037092 20.64531
2003/05/25 -0.075133  19.52489 -0.037094 20.83763
2003/05/26 -0.073693 18.31944  -0.037093 20.78403
2003/05/27 —-0.085470 20.64857 -0.037095 20.96291
2003/05/30 -0.067308 17.77303 -0.037095 20.71378

2003/06/3 -0.074592 19.57626 —-0.037096 20.82886
2003/06/4 -0.074961 18.73601 —-0.037095 20.78534
1A -0.073120 19.23975 -0.03705  20.70293
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