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Lu Gaoxiang

Abstract Most of the researches on the bidirectional reflection distribution function (BRDF) are focused on the
model establishment and application. The geometric attenuation factor (GAF), which plays an important role in the
model, is based on the existing model. However, there are some limitations in the existing model, such as turning
point, inability to keep bounded, and imperfect consideration in practical application. Based on the detailed analysis
of the random surface model, a modified integral GAF is put forward, and the simulation is conducted to verify that
the model can eliminate the bad behavior of BRDF when the reflection angle is large and keep the bounds within the
range specified by GAF. The data obtained by the proposed model fit the existing BRDF data better through
simulation, and this model explains the backward reflection phenomenon effectively.

Key words scattering; bidirectional reflection distribution function; shadowing effect; masking effect; geometrical

attenuation factor

YoMt 55 oy B RS U B 1z v OF B

Ll H R W T BB LA S e T

WK 2 R AR WA A 76 5 r g I A B AR TS
ﬁﬁﬂiaﬁ%mﬁ@ PRI IH FH — K6 A 1 R B8Ok
XOFE A5 PR R AR R B Y. 1970 4R
Nicodemus 25" 48 ) — 1] 52 5} 43 4 o8 50 (BRDE) 114
WEE, R DESE AR 2 18 A9 RO Rk 9715 8 1T K
Mo . HAT BRDF B2 76 3 bs 930 350 4

JUMT gk T (GAF) 245 G 7 9 1k % 1w &
S S5 st 0 A 3 THT A9 ' 9 5 4550 7 RIS e R 2 R
BRDF #5 B2 K E . H GAF 59 & & i #5750 |
FRE B L b4 R & B 5 % 4 D AR OEY L 1977 4F,
Blinn""* 4% B UL 2 1 f8oc B 78 T-S B8 8 SL Rb -
e GAF A ROHBR T K fA B BRDE T & #

KRB 2021-10-08; f€E HH. 2021-11-29; FRABH . 2021-12-06

E&TBH: EBXAHAREHESL (61505254)
BEEE . "1084665868@qq. com

1029001-1



MR

FE 4235 F10H/2022 £ 5 B/RFER

FIFF M. 2015 4F, Liu 252" £ HH =43 &t BRDF #1
R R B GAF ., 43 1 1 308 i 20007 F1 B 5% 2000
HEAT T A BEMEMBE, 2019 4F, Sun Y LT B
JE RS SR T S A B RO A DG T L 4
T A v T R PR B % DAY 4 GAF A0, 9F
T 2021 ARA3AT T A EBE K AR

ASCER X H AR T LA O & 0w ot e 1Y
GAF fETE MY Jay B 3538 40 BT 1 il WL £k 1 e A5 281 1Y)
ZREVE AR — A R S GAF BEAL, X A [R] 45
RIVEAT T 05 B3 M 55 % b, 25 SR R W 9 GAF
RYELAT WA 1) A B AR ROPE

2 T-SHAIFI Blinn GAF

BRDF 0] FAF Y 7R 1 12 BR 25 6] (1 6 1) 2 1]
R 5 8 A 40 A O A ) PR 1T b BRAT o T 1)
S Y HE S s 3% T S & T AT 5 1 (W %R Y . BRDF 1]
ESCH ISR RS AL, (0, $.) 5 A BT 48 IR
dE (0, ¢ DM HLAH
dL . (0,.4.)
dE (0.4
Ko dL, (0, . ¢, R R GTER B 5 B, S B 1l B A
[T AN SN VAV AR 7 N S VIR TR O i G A AP
W/(m* « st) ]3dE (0. ¢,) I ABHHR IR B, A G5
Tia) ) 35 27 T AR A 4 8 e PR . W/ m™) 560, M A
SPRTOUS 0, AP RIS ¢ WA T 6. A
B A A R ASHEBE K
Torrance Sparrow TA A ¥4 3 1 J2& th K = B AL
F14) B0 T G A B, T A BT G 19 0 B TR R S L T A A
TET G 114 2% 180 3% 1) et AR = 07 40 7 P ()
*tanza
2nazcos3aexp< 26° ) ’
_loi—0.]
2
P o S O T BOUE S ) E 5 ) A 3 T 2 O ik
I 5 2Z (B (4 & £ s C Rl bR AL P (o) 2 AN 25 (A1 B4
H 1 H— A R B o S R TEOMDRS B2 . S T L]
AN 1 BT, B T g AR TR B B J)
LR N R D5 ] B [ i N R AR L T
FA 9% ) det L L oA FOUR 2 T A 3k 1) 6 P (o) 43 A AR 2
FiR
R RS 2 18T 9 S 559 Fh B 18T BT £ (0,5 ¢, FTTE R
G5 FaOO WIS Sy A A, 55 T B S R 2R TE — K R
TE 1 L2 AF 4P THT 114 573 5% 1130 Wi 114 52 i 11 42 2 55 e
22 RS A S S T B

f’r<@i’¢i;gr’¢r;A): (l)

P(a) =

(2)

, (D)

a

1 T-S AL ol I % 46 7 5

Fig. 1 Diagram of microfacet reflection of T-S model
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Fig. 5 Masking model in large reflection angle. (a) Complete passing model; (b) complete masking model;

(c¢) semi-passing and semi-masking model
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Fig. 6 Shadow model in large incidence angle. (a) Complete passing model; (b) complete shadow model;

(¢) semi-passing and semi-shadow model
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Fig. 9 Reflection models of surface 1. (a) Complete passing model; (b) complete shadow model;

(¢) semi-passing and semi-shadow model
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