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Design of polarimetric BRDF measurement system based

on configuration of dual rotation retarder
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2. Anhui Institute of Optics and Fine Mechanics, CAS, Hefei 230031, China)

Abstract: Polarization BRDF can be used to describe the space distribution of radiation intensity
of objects and it includes plenty of polarization information. Compared with the scalar BRDF,
the polarimetric BRDF can show the light scattering of an object surface more accurately and
completely. A polarimetric BRDF measurement system based on dual rotating retarder
configuration was designed. The polarization state of incident and scattering light was modulated
by synchronously rotating wave plates to acquire a series of changing light intensity. The
polarimetric BRDF of the sample was obtained by calculating the Fourier decomposition
coefficients of the light intensity. A pair of orthogonal mirrors were mounted in the system to
minimize the influence of back-scattering light from some other components in the system. The
precision of measurement system was demonstrated by the measurement result of the
aluminium-plate polarimetric BRDF.

Key words: scattering light; polarization BRDF; Mueller matrix; configuration of dual

retarder; Fourier decomposition

:2007-09-22; :2007-10-11
(1982—), . s . E-mail ;:anroyun@163. com



36 2008,29(1) s e BRDF
e 1/4 ;
( BRDF) , , 2 1/4
, 1:5
(diattenuation ). (retardance ). R
(depolarization) (polarization) , , s
BRDF Ea Fourier
BRDF , Mueller .
N ; Stokes 1X4
o , S P, p,
BRDF 4 X4 , ,  Mueller P,
s P,;1/4 Cc, G
Mueller . Mueller g 50, Mueller C, C,;
s MO, ¢,0,, Mueller M ; Stokes
o) o , BRDF S,
BRDF=M(0;.¢.0,.¢) Moy My Mgy Moy
Azzam Mueller my, My, My, M
, BRDF o M= Myy My Mgy My
BRDF , My My Mgy My
SU=P,%xC,*M %C, * P, 8™ (2
’ : ’ ’ BERE oz HNB
PN 5
BRDF )
i TR HPN A
1AM FC
1
. Mueller
. 1978 , Azzam
1
Mueller La-63 Fig. 1 Structure of dual rotating retarder
, P,
0 o 1
Azzam Mueller Stokes So 1 Sets
s . . Mueller (2
( 1 Do

I:% (moo+mocos?20-+my,sin20cos 20+ m;sin260+m,cos*100~+m,,cos?100 cos* 20+

m1,c08°100sin26 cos20+m,,sin106cos106cos20+m,,5in1080cos100sin20—

Msosinl1 00 —m 3 5in100cos®20—m;,sin100sin260cos 20— m4;sin100sin20)

Fourier
12
I =a,+ ) (acos2i0 + bsin2if)
i=1
aov(l,ab;(l.::leyS?"'912) I
. (5) , Mueller
Fourier

1 Mmoo =2 % (ay—a,+as—aj,+ay)
mo =4 % (ay—ag—ay,)

7’)702:4 * (bgibgil)]z)

) mos=2 % (by+by—by,)
Fourier my=—4 % (ag—a,ota;)
16 m11:8-><- (a8+a1z)

77112:8 * (bg+b1_7)



2008,29(1) N BRDF 37 o
my; =8 % (—by+by,) 2.2
myg=—4 % (by—b1,+0b3) 2 ( 15 cm)
my =8 % (bg+by2) s 3 o C
Moy =8 % (agfalg) B A
Moz =4 % (ag—ai,) ; B A ;
my=2 % (by—0bs;+0b;) A . R C
msy = —4 % (as+0b;) s B A
Mma,=—4 % (as—a;) o
myy=4 % (ag—ay) (5) s ,
B ) . A
0°~90°, B C —180°
2.1 ~180°, s
BRDF X , 0.1° 3
3 (A,B,C)
, 0.:=a
, J%‘9O°%
Mueller , BRDF, <cos @, =cosa * cosc—sina * cosb » sinc (6)
s cos ¢,=sin b ¢ sin ¢/sin 0,
BRDF ; 2 . =%
%Lé c;,b,c 3 o 3 0 .
3 U i @ i @
""" s A
B , @ ]

2 BRDF

Fig. 2 Schematic diagram of polarization

BRDF measurement system
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Fig. 3 Schematic diagram of space hemispherical scattering
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