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Abstract Directional polarimetric camera (DPC) is used to monitor several parameters related to the global
atmospheric aerosol and clouds as it can detect atmospheric multi-angle polarization. However, it is an ultra-wide-
angle optical instrument; therefore, the polarization effect of lens cannot be neglected, and it should be corrected
during the calibration stage. A polarization measurement performance test is conducted prior to launching the
instrument in the laboratory and outfield. To meet the requirement of an on-orbit measurement, an on-orbit
detection method is designed to assess the polarization detection performance of the optical polarization remote
sensing instrument with a large field of view. The rapid evaluation of polarization detection performance in full field
of view is achieved by analyzing the polarization rainbow data of ocean flares and water clouds in a wide range of
complex environments, and the data processing effectiveness of ground application system is verified. The on-orbit
polarization detection performance of DPC is consistent with the laboratory and outfield data, which provides an
important basis for aerosol and cloud inversion applications. Furthermore, the detection methods in each stage can
be used as a reference in wide-angle polarization remote sensing applications.
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Fig. 1 Diagram of instrument system composition

GABEMAMRGEIRE BN AESIT
252 I 22 A BE PRI G0 e i B A £ S R i ik 20 B [
— EVAR i H 00 i, PR A AR A 1A 2 B, BEO6 R D
PR e 58 S A B g D) 48 AT SE B0 I 2 1 B L 2200
T AR 0 e A R R ) BT BB X R Rk
L1 AL £ 2

M2 FERLIERE

Fig. 2 Diagram of on-orbit work

A BRI BT 2 RS M an 8] 3 TR . 32 2 AR
W B 8O /A B e A | T R R 45 A L HE 2
UM UL A BT R 1007 5 8 A TAE I B
Hi 443,565,763,765,910 nm A 3E i o B, 490,
670,865 nm A4 i B M 41 8 B i AN )G O 7 1]
(0°,60°,120%) B =/~ 38 38 FH T Br f 4% 15 B (R
[Fi] 2, =30 38 , B T I R E E T TR OE SR A
LI .

HF AR RGN E 4 R AT 12 YuE B BE
S A REERAE AR 0 AR AR IE S A CIE R
38 T8 15 FHUE G A R AR RS L GO B8 T I 1Y O
FLAR G I 28 (CCD) . Y2k RGEAL D IET R )
e AL SR AR O a2 o0 R B GE BE Y 45 3B B

0712003-2



% {5

[§ 3 DPC HUg &R Gen & A
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Fig. 7 Schematic diagram of performance measurement experiment setup
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Table 1 Preset parameters of light source

Waveband /nm

DOLP of different positions

P, P, P, P, P; P P, Py P,
490 0 0.1029 0.1528 0.2037 0.2545 0.3053 0.4063 0.5071 0.6073
670 0 0.1000 0.1500 0.2000 0.2500 0.3000 0.4000 0.5000 0.6000
865 0 0.0999 0.1485 0.1981 0.2476 0.2973 0.3966 0.4962 0.5961
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Table 2 Measured value at wavelength of 865 nm

Measured value under different field-of-view angles

Preset DOLP

45° 30° 15° 0° —15° —30° —45°

0 0.0036 0.0027 0.0045 0.0039 0.0034 0.0048 0.0063
0.0999 0.0975 0.0963 0.0978 0.0954 0.0954 0.0954 0.0984
0.1485 0.1460 0.1473 0.1456 0.1452 0.1488 0.1483 0.1477
0.1981 0.1952 0.1973 0.1963 0.1930 0.1981 0.1975 0.1948
0.2476 0.2478 0.2467 0.2460 0.2440 0.2475 0.2468 0.2480
0.2973 0.2947 0.2973 0.2960 0.2931 0.2969 0.2955 0.2951
0.3966 0.3950 0.3960 0.3956 0.3934 0.3961 0.3966 0.3954
0.4962 0.4937 0.4952 0.4946 0.4935 0.4957 0.4958 0.4950
0.5961 0.5950 0.5972 0.5953 0.5947 0.5963 0.5955 0.5938
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Table 3 Measured value at wavelength of 865 nm
Measured value under different zenith angles
DOLP
—55° —50° —45° —40° —35° —30° —25°
By DPC 0.1996 0.2375 0.2856 0.3104 0.3266 0.3526 0.3401
By CE318 0.2088 0.2489 0.2904 0.3211 0.3401 0.3571 0.3548
|AP | 0.0092 0.0114 0.0048 0.0107 0.0135 0.0045 0.0147
Measured value under different zenith angles
DOLP
—20° —15° —10° —5° 0° 5° 10°
By DPC 0.3417 0.3215 0.3056 0.2746 0.2481 0.211 0.1791
By CE318 0.3514 0.3382 0.3104 0.2822 0.2483 0.2114 0.1796
|AP | 0.0097 0.0167 0.0048 0.0076 0.0002 0.0004 0.0005

I 25 53 A0 EMGAE I 2% 2 = 0 808 P05 v DR e R
AR, S 55 A R0 375 1 e oA 0 5040 A B
;LI

Jer GBS A0 e b TR P AR 8 R AT AR A IE , Hb T
I 28 G0 B0 AL B FR AR 11 R L i e b AT R Y
SR WU AR S R AT A BIOG AL IE 48 5
MEIE LIRS IE S L1 O 7 . R SRS IR AR
P26 3 w4 L AF O I e B S T 0 20 SR
72 T R I 25

KA 5 38 AL AR AP R AR B4 . &
b TR T A0S O AR AR AR 2 O E T 85 1E
S AT SR G H AR A B 0 TG T AROR I Ak B
BV PRAL G 1 2% O A I B[] 7 i T S FH 2R 48 508
Ak PR (AT A 40 %0 A2 A

P 4 AR AL A O 43 R = AN T - 1) N R = AR
[ A2 B s 2) U AL 3 AR SR8 2% 8O 5 3) IR L7
AP IR ARG . A 4l AR OB HL B & S8 5 i 55
BN NI B0 . X S A HOE 3ET 3
T R A S B T, 7RSS = A A Rl T 4R

DPC raw data

‘ dark current correction‘

‘ smearing effect correction ‘

‘ temperature correction ‘

‘relative radiation correction‘

‘ geometry correction ‘

level 1 product

P11 i A B AR
Fig. 11 Flow chart of data processing
JEIE AN R BOL E BB AR, A B0 E
LU A AL N M SRR I 5 5 3l A 3 B 0
THOGES VA5 M 1 PR A AT 5 s S T 92 D S 8 25 7 1%
ANRESE A TH BR A O P8 b 75 X L0 #2817 40 21 A
FEIE B Z A L AR B nT 4552 N

0712003-6



% {5

F 375 N 2% 880 e B R RS 1 7 SR TR) 43Ky ey 3
4 R 22 ot . R 24 Ot 3 28t o2k LR i Y
TR F I8 A CCD 5 Tl 22 18] 22 W BB s 42
JR 2 O EE BB BB R % R
SR EER O RURIE . R e BOC R B R Y R
WL FP0OER CCD B 1k 1 40 A B st X & il 1%
JEFE A R R R OGS E B A )ik L
G T REBAB AR R ooy R R g K 12,
13 s, HFELREEDELRER 20 MREITH
Fl .
10°
10}
102}
10}
104 |

arb. units

.—
<

10}
107}
10

Energy distribution coefficient /

0 50 100 150 200 250
Number of pixels

Bl 12 4 R il 26 &

Fig. 12 Diffusion function curve

50

100

Number of rows
—
ISh
(=]

200

250

50 100 150 200 250
Number of columns

K13 —4Ey R R AU B A
Fig. 13 2D diffusion function diagram

P R E G A AT ROk R
FG) = f1«/(di—n") +f, «/(d] —n") + 4

o

fre/di —n"), 9
Hoen HAAR b Sy sRERE LG BRI B s d
HRe B LR F ONRe R R BB REE R
S ARG Gl AT AR LA B R YR R A B
ARG B BIRY R R, N 4 O e i R K
W AT 2250 1O A 3 32 2% BIO B S e B K, A O R
BObE S 3 m 25 A 3.5 % AE AL B 1%, 4 4 3 5 Bl
11X 11 A AHEE AR P X B A7 43 0 47 b 31, AR 8 1R 1k

iRl g ()= f(x) * h(x)+n(x), @it JE k%
h (O FENE S g () REBITEAR £ ().,
Jai R AR BOG R I 5 AT 4 R 2R OB IE , &R
ZHOE R Ao M BN, RS X
hﬁaﬁéﬁ&fﬁ%wﬁ%&iﬁﬁﬁmﬁ 1518 5 WL
DX RE B 53 A1 L B AT s

ai. ai,z ai.n
az.1 Az, dz.11

A — . . . D) (10)
ai,ag A o dnn

KA RBOTR a,,,, R BUREIE XN B A 15
JUfR 7 W RE AR BB 20 A P 2300 . 454 DX
XHB T ™ AR B 82 0 A8 4 JR) 2 HOE R BURE FER0R
Qo R DL IR 22 JR) R B B, 7R N

by bi.» b1
B, —| " P el
bsiza bz bs12.512

CCD A #4141}y 512 pixel X 512 pixel , JEFF LR N
BB ITRE I R4 JR) % BOGHE I i) e 9 R 8L

4 Jr) ZROBOH R ECIE an ] 14 TR L R BN X S
OO AR B RE W L BR O BT G SR BRI R B
AR RO B AR DL K AL 22 RO 1 55
AT 5 G AN [) DX 30 5% i) AN ] 5 181 14 Ca) Sy v
DA X3, 14 (b) 2958 20°41 37 X 38

2 R 2R BOCKOE G A RUE 5B AKX R

11 11

o Ezam.n *B, .. 12>

KD HIH B4R 2 OB IE TR A S0CEE Dy
Ry Jri B 4 OB AR I S5 B

ZWOERESCRANE 15 Frs ., B 15 () S i
A I S 7 LT DX I 00 0 5 30, 181 15 (b) Sl 4%
BOLRIE G A RS 5 B 15 (o) N2 BOE 15 5 H %
ARG TR . P RO = 5 L A O T K
WAIA S5 W5 H AR AS R R BE 00 F 4 2 i, b s ok X
SR T 550 B 8 e 30 6 4 24 S K e U T 4 4 18 i 40 %
BAR 2 11 BB K DXOUL I B 1 3k 80 %6, it A K
;‘ﬁﬁixﬂiﬁﬁﬂwm’ﬁaaéwﬂmﬁgﬁfurjo R VE R
SEHE T AT RS D 55 0 A% IE R 2% O A I L i B
I R R, 3R 355

Xif b 1T W ] ZR G636 AT AR O L LR A% GE
Ji s 58 i B A 3 L 3R LB AR T 2 A BE UL i B
17 8 LA R 28 25 B AU AR B R BH R T AR K FH 5 oz
F UL R T AR UL D . S M T S E L AN

D:Dl

0712003-7



{5

i

Coefficient /10

B 14 &R R BUE BEECHE .

Coefficient /103

(%))

'S

W

Q

[\

—

(X3 (6,6); (b XI(T7,8)

Fig. 14 Global coefficient matrix data. (a) Region (6,6); (b) region (7,8)

K15 ZRBOBRIE.

(a) RGB & & ; (b) 865 nm ZeHOGK IEEHE; (O %

T BOLIR 5 M XA RUE 5 1 L fE

Fig. 15 Stray light correction. (a) RGB image; (b) corrected data at wavelength of 865 nm;

(¢) ratio of stray light signal to effective data

R AR AN 8], FE AL T a2 R AT B, B A
TEORRE | B Ak B Y 15 2 TR b A T 1 22 L TR
S0 T A8 A AR I 56 E

PRI 0 5t D) FE S5 B A A R B SOR T B
P25 o Dt I A D AN AR 5 SR e AT, L A
LN 3.28 km , I8 FE 1850 mﬁ?tﬁﬁ%ﬁﬁa&%
T e U8 000 A8 2 o i b AR XE A B 38 ) R TE 1 Hb ok
HEAT A Ao 0 PE A o VRV o bR E R 70 %0, 7RI B
T 2 B TRV T K S S e P AR R X 5] — B, AR
5 R A, K AR TE K BH K T 8 2 A 155 0T R A S
F SR BSR O'G AR 2 O 41 B8 4 30 1, 2 BRAR 094 i A1
FEWET 2 IR A AR R T IR AR
b BRIERL 44 5L 7K = FE BB M 140° B 3 i I 47
P2 I L AT DAGE S 2 5 R 3R 0 R X 43 K
oK =865 nm UK Bt & 0T L4 B 490 nm
670 nmise Be Ry B b o i 4R AR AN F VG T AN ] 16
JIi7R s = 585 KT 502, 78 Hh AR 26 ¥ T AT UL O X
WL E A 2R A R T . B R s
B O 0 BRE SR ICTE 4y W A KA 3 D A AR AN Y
PR 2% 14 P A AR e B AR

TR b2 FE RO 4 O 32 2 KR R B L RS

K 16 DPC ¥ i b
Fig. 16 DPC data preview

OB R B R R 9B K R S AR A 5 i

YNV S TR INE R R 37 R P g RN W

Lo =t(L .+ L+ Luer + Latitecy T Logtin) s
13
s Loy R0 T B R A 5 Lo O O R B
B 3 L oer BRI+ L hicecar IR 5 L s A

(B YA RO TR | MER-= Pl 1] D P u e

0 T PRI JRA ] - i K T A BE L3 R I
HA XA, Cox-Munk FH ¢ i A XU A1 i)

S ST TR = A R A R L g VA TR 23 A% S A (] 6T
PR B /NI 5 K2 R AE 2% O BRI A 2 08 B

0712003-8



% {5

S, BT X 5 Gram-Charlier 22 E R~ &
A T R S B M R A L R Ay R A 1) S R A

32 WG Y 52 0 L 3278 N

77y _5Z+’72 o1 oy L 2 __
I)(Zz 543‘)—27&715}1 exp( 2 1 ZCZI(E 1) 6C03(7] 77>+
, , 1 i 1 ,
ﬁcmsl —6&° +3)+ZC22(52_1)(77‘ —1)+ﬁcm<7f —6172+3)}, a4
KPS 5 w M5, RIBXWT : (6,)* =0.003+ 10
0.00192w +0.002, (5,)* =0.00316%w +0.004 , Cy, = gz
0.01—0.0086w +0.03,C,3 =0.04 —0.033w +0.12, i
C,y=0.404+0.23,C,, =0.12+0.06,C, = 0.23 £ o, 0.6
. . 0.5
—sin(0,)sin(e, —¢,) 2
=7, /5, = = 0.
0M6=2. /001 =22/ 20 =7 (5 ) Feos(0,) o
sin(0,) +sin(0,) cos(p, —¢,) 0.2
— H S
cos(@,) +cos(d,) o A0 K 0.1
FHR IO A .0, S WL K T0 £ . oo I K BH 5L ff - . %10 20 30 40 50 60 70 80

R WL 5 LA

A KU R BHA S AN [l B R R 22 2, . Z, i
FHARXS 5 o7 A AT AR bR R eSS . DGR R FRR

0 (0,50, 50,0, =
nP(ZJ.,Zy)R(nm,05,9\.,%,@\,)’ (15)
4cos(f,)cos(d,) cos' (B)

Ao B R T ¥ LR 07 1 B R TS s n e MK B
P ER (e 0.0, 0. 00 HIETRH G REL.
3 TR AT R A T ) R O S SR R R R
THE W P 2

TE B T W' i Ak = 25 T 7 9 /N Gl 6 S
PR TP e ER L, R XN T 10 m/s 544
TR RSN T 0,001, 76 378 1 1 X 75 9L b, R
JREJEE /N, {865 nm I B EAT LA L % E XL
A6 m/s, WA BN R S R EE /N T 0.1, UL AH
XF 50 A oA 180°, M2 57~ 707 A BH K T3 £ 31 FRl Py
e B BE S AL M AN &L 17 s

X A R T0U A 5 i 41 B UM an 1 18 R L 7E K
FH R T #f 35° Bt 30T I 41 5 19 B R 722 4k 23K 0.03, fi
PR B AGASCUE 0 49 5 rh ot R BH R T00 A #E 30° ~ 40° 8
SR DX ], O i 448 DU V4 B 48 B A5 G P AT ) 422 36 Tk 5
AP T AR,

TR TR B0 2 B B o 3 i L (UTC) 2018 42
5 J1 28 H 20 W74 9B . AX A% 273 B 29 SHEUE
(] E 0, 5 9 3 R ' N 7K 2 T Al 41 » 5 i B I Al A1
B DG CHICH A An i 19 () ~ (D) Firos , BROE ki
T F R K 2 A O AR 1407 BT O R A 1 A 0

Solar zenith angle /(°)
& 17 O D 41 B2 72 1k i 42
Fig. 17 Polarization change curve of sunglint
0.04
0.03
0.02
0.01

0
-0.01

-0.02
-0.03 \

-0.04

Change of polarization

20 30 40 50 60 70 80
Solar zenith angle /(°)
P18 i B OB 2k
Fig. 18 Angle sensitivity curve

1B B BE R LI 19 Ch) TR 350 A o e I PR 52 %6F iz
BT AR R 1407, AT ) T 2 R IR KER 43 oK =
5 B R L 19 Cad e 00 T B9 Sl o B0 4 K B T g
PRI 2 AH 2S00 B L 35 7K 2 B B 5 ] R K5
Fﬂﬁm&ﬁﬁ%iﬂ?ﬁ HTomlaE s, AR

B = AR A PR PRI M RS B 40 UE 3 B AR S v

j'ﬁl_ﬁo

MAERCHE N 512 pixel X 512 pixel, 1§ 55 29 K
1850 km, 7E& 19 (a), (b), (c) 7 b &6 5 HH % I
S R BE ME IT (137 pixel, 195 pixel) X R 757 38 Ff
I (S5.98°, W102.10%) o o7 T3 ¥ b X, PFAk 15 B 5
AZH0] 2% MODIS ¥4 55 b 1 £5080 . 76 %
O BRI 4 A 2850 DX Bl o A T O A7 TR B (/N T 0.1

0 10

0712003-9



o

o
ol

, ."1\"\ ‘3‘:.' )
sunglint e
simnt,
%

S 250
3

£ 300
Z 350

50 150 250 350 450
Number of columns

cloud bow

",}
2
e
g
=
&

Scattering angle /(°)

50 150 250 350 450
Number of columns

K 19 865 nm Hd . (a) 38 K (WK (O MA I (DB A K

Fig. 19 Data at wavelength of 865 nm. (a) Radiation intensity; (b) degree of polarization;

(c) sunglint angle; (d) scattering angle

RAHE B DA S TR i 4 32 i /0 o AU 223 £ A
6 m/s, W G DX A oK FH WL I AR X J7 42 #1 R T 90° LA
b AE BT XA B E R/ N  ATREANE E . D
O P X 38 B Y 350 km” L £F A PEAL S8 R AT
e it 530 v 2 AR X AR RE B R O R A
PR 2R ARG . I OLIE R 22 T A
F1865 nmi Bt (9 56 3% K A& 20 B % S i R
JRE 3 o S 6 A AR AR

=
=

= o o
= =) )

Relative spectral response
o
[\]

// \ ~

(=]

810 830 850 870 890 910
Wavelength /nm

[ 20 865 nm Jiik mi K Hi 2%

Fig. 20 Spectral response curve of 865 nm channel

FEWE O b DX, O 4R 15 5L 32 255k A Dt
IR N W M a1 € WS T A i AN S )
e — 0, W R AR X R Vi v A X, I A 3R
B bty KB 5 BN Y A L T R OR
BE U8 A B 5 Sk Hi T N FH R et A O 4
e A Ak e, [ L BCHE ok FI S T R O B e
R B RS BOTE T 2 R IR A AR A S
BAEmE 21 fiR,

X 21 Ca) L (b)) £ AR E 08 0l ik 45 4
AT e P AR Ak b 40 A 30 1Bl A [R]85 30 0
AR — B S B 5 A 2, ARG AT ) e
BRI RS 21O WR EE = TG,
AR 22 43 A BEAG 0T 00 I B 1R 25 4F 0.02 DAL 34
G ERAEZ T, U B RS OR I 3R R I L A
SENE 21CD Frs i 40 5 05 B2t —

o 25 5 3 WY - 22 AR R A i 1A A B A I 4%
D e R A B AR Ak, R 25 43 A1 AR TR S8 2%
B AOIR S D B BB 2 1k FIORS B R Ao R i AR AR
1E  Z& HOG R IE 55 06 A B 3L,

0712003-10



n
¥

i

DOLP

€)) 0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

150 200 250
Number of columns

100

150

Number of rows

200

2560

DOLP

0.030
0.025
0.020
0.015
0.010
0.005
0
-0.005
-0.010
-0.015

Number of rows

100 150 200 250 300
Number of columns

Bl 21 B X IR 7 4

Fig. 21 Polarization analysis of sunglint.

Number of rows

100 150 200 250 300

Number of columns
Number of point
0.90
(@ V. 60
0.85
0.80 50
& 0.75 40
£0.70
30
A 0.65
20
0.60
0.55 10
0.50
0.50 055060065070075080 0.85 0.90
Simulated DOLP
EH AR

Ca) 7 B i 41 2 5040 5 (o) 2300 Al I J32 088 5 o) i 28 2345 18T 5 (D i R

(a) Simulation data; (b) DPC data; (c¢) deviation distribution;

(d) polarization comparison scatter plot

6 4 1w

Z 0 D R BB A T 2 BRI = R
Il g ) R 75 R U IR B A =S SR d TR
W6 2 G0 D I 5 1 2 - 080 AR s
6 2 o I A G A S O R S bR 2 B I R
P RE 1A S B P 180 A5 AL A A% 0 R P 3 e S 6 L b
GtAT T 2K . S P I R A
T T R i IR 28 B A A B A BN O vk &2 i
AL i 255 1O AN 2% O S R D J R T AT
TERRCRK = #E 47 70 1 5 0% 2 2 (9 2008 36 852
B SRR S S B I T A, 4R T Ak
PG I 25 2R 2 B i IR AR AR BB AT TR s i
N R G R RE b A R, R A T‘@‘L
DA B4 A 0 e DR A — i A I B S O R

=0 R BRI S AR
& X X W
[1] Diner D J, Chipman R, Beaudry N A, et al. An
integrated multiangle, multispectral, and
polarimetric imaging concept for aerosol remote

(2]

(3]

(4]

(5]

0712003-11

sensing from space[J]. Proceedings of SPIE, 2005,
5659: 88-96.
Bottger U, Preusker R, Nieke J. Radiative transfer
model STORM for full Stokes vector calculations for
a plane parallel atmosphere-surface-system [ ] ].
Proceedings of SPIE, 2005, 5979: 59791V.
Sun Y Z, Jiang G W, Li Y D, et al.
observation satellite and application prospects [J].
Aerospace Shanghai, 2017, 34(3): 1-13.
ek, LM, Fau, . RO
R L] . BATR, 2017, 34¢3): 1-13.
Dai J, Gao J,

capacity of backscattered

Hyper-spectral

2L

Fan Z G. Polarization-maintaining
linearly and circularly
polarized lights[J]. Chinese Journal of Lasers, 2017,
44(5): 0505002.
Wk, w%k, WZHE.
LERCES R AR
0505002.

Zhang Y J, Wang X, He S. Polarization properties of

2 A 3% 6 5 R 3 6 5 )
B OE ok, 2017, 44 (5):

rough surfaces based on polarized bi-directional

reflectance distribution function [J]. Acta Optica
Sinica, 2018, 38(3): 0329002.
WIS TR, PR IR TR AR XU 4 A bR LAY

HLRE 2 T D IR 57 1R (D). Ot 2# 4R, 2018, 38(3):



ot &2 # 1z

0329002. [15] Dubovik O, Smirnov A, Holben B N, et al. Accuracy
[6] Chen L G, Meng F G, Yuan Y L, et al. High- assessments of aerosol optical properties retrieved from

precision variable polarization light source [J]. Aerosol Robotic Network ( AERONET) Sun and sky

Procedia Engineering, 2012, 29: 1835-1839. radiance measurements [ J]. Journal of Geophysical
[7] Cui Y, Zhao J Y, Guan L, et al. Simulation and Research: Atmospheres, 2000, 105(D8): 9791-9806.

measurement of skylight polarization distribution in [16] Gregoris D J, Yu S K, Cooper A W, et al. Dual-

Yellow Sea[J]. Acta Optica Sinica, 2017, 37(10): band infrared polarization measurements of sunglint

1001004. from the sea surface[J]. Proceedings of SPIE, 1992,

B, BET, IR, . B IR 2 6 IR 4R 4 1 1687: 381-391.

fFE MR T]. e, 2017, 37¢10): 1001004. [17] Chen X F, Gu X F, Cheng T H, et al. Simulation
[8] Xu]J, Ge B Z. Simulation and analysis of polarization and analysis of polarization characteristics for real sea

property in light scattering by single particle [J]. surface sunglint [ J]. Spectroscopy and Spectral

Acta Optica Sinica, 2019, 39(4): 0429001. Analysis, 2011, 31(6): 1648-1653.

TREE, BaE. BINORG O I 4k e P 20 BT (T e, BT R, BRME, 4. ELIOME AR A K FH

HE2EAR, 2019, 39C4): 0429001, 8 B 5 0 2025 47 L1 0% 15 309
[9] Cui Y, Xie N, Zhang X G, et al. Sky light Hr, 2011, 31(6): 1648-1653.

polarization and meridian in east China sea[]J]. Laser (18] LiuZ G, Zhou G H. Polarization of Sunglint[]].

&. Optoelectronics Progress, 2018, 55(10): 102901. Journal of Infrared and Millimeter Waves, 2007, 26

B, W, SRV, AFL AR KAt i i K (5): 362-365.

Fr&mr R U] BotS5oth F% g, 2018, 55 XURENI, JseEAe . K BH RO i e 4 43 BT L] . 20405

(10): 102901. 2K, 2007, 26(5): 362-365.

[10] Chu J K, Guan L, Li S Q, et al. Atmospheric [19] Zhang W G. Application of polarization detection
polarization field pattern distribution and polarization technology under the background of Sun flare on sea
navigation technology [ J]. Journal of Remote surface[J]. Chinese Journal of Optics, 2018, 11(2):
Sensing, 2018, 22(6): 969-979. 231-236.

Mg, KOk, FE, S RS IR E 4 A G N I T N 5 S DR kS 731K s 2 NI
it Ik AL HCAR [J]. 18 & ~F 4, 2018, 22(6): HEDE, 2018, 11(2): 231-236.
969-979. [20] Cox C, Munk W. Measurement of the roughness of

[11] Wang Z Q, Fan Z G, Jin H H, et al. Neutral points the sea surface from photographs of the sun’s glitter
recognition based on the atmospheric polarization [J1. Journal of the Optical Society of America, 1954,
pattern’ s global characteristics [J]. Acta Optica 44(11): 838.

Sinica, 2014, 34(7): 0701001. [21] Yang W F, Hong J, Qiao Y L. Optical design of
FFE, B2 E, &g, 5. ET R MR 2 spaceborne directional polarization camera[]J]. Acta
SR AR R R DU D7 8 (D] St EcE R, 2014, 34 Optica Sinica, 2015, 35(8): 0822005.

(7): 0701001. e, dbur, FRAER]. B A i AR R O

[12] Gu M L. Methods for the in-flight absolute radiation RERITJ]. ek, 2015, 35(8): 0822005.
calibration of space-borne remote sensors [ ] ]. [22] Zhang H Y, Li Y, Yan C X, et al. Calibration of
Spacecraflt Recovery &. Remote Sensing, 2000, 21 polarizedeffect for time-divided polarization spectral
(1): 16-21, 25. measurement system [ J]. Optics and Precision
o 47 v R R e S A TR AT I 0 28 X R G E AR T T Engineering, 2017, 25(2): 325-333.

[J]. MiRRE5iEEK, 2000, 21(1): 16-21, 25. KR, FEL, BEM, . IR E RS

[13] Torres B, Dubovik O, Toledano C, et al. Sensitivity RRAMRN M IET] . Je2: K% TR, 2017, 25(2):
of aerosol retrieval to geometrical configuration of 325-333.
ground-based Sun/sky radiometer observations []]. [23] Kang Q, Li J J, Chen L G, et al. Test and
Atmospheric Chemistry and Physics, 2014, 14(2): uncertainty analysis of reference source with variable
847-875. polarization degree and large dynamic range[J]. Acta

[14] Dubovik O, King M D. A (flexible inversion Optica Sinica, 2015, 35(4): 0412003.
algorithm for retrieval of aerosol optical properties RN, ZR4d 4, BRSrWI, 5. Kb B AT JE 4 v n
from Sun and sky radiance measurements[J]. Journal WESZCEEN S5 A E BN []]. dtr¥ik,
of Geophysical Research: Atmospheres, 2000, 105 2015, 35(4): 0412003.

(D16): 20673-20696. [24] Zhang M M, Meng B H, Luo D G, et al.

0712003-12



n
¥

{5

Measurement precision verification and deviation
analysis of spaceborne directional polarimetric camera
[J1. Acta Optica Sinica, 2018, 38(8): 0812004 .
TRHH, R, FEAM, 5. B A IR LA
ASCIN e 5 B2 4 U 5 M 25 0 BT LT e a4, 2018,
38(8): 0812004.

[25] ZhuB Q, Yuan Y L, Kang Q, et al. Research on

0712003-13

calibration method of in-band relative spectral
responsivity of polarization remote sensor [J]. Acta
Optica Sinica, 2018, 38(7): 0712005.

ARUKT, REWE, FERE, S IR IR A XL
T RN R GE b 7 2 WE ST L. b4, 2018, 38
(7): 144-151.



