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2T R AT R ZE R

A Z2 AR AT B TE D 25 27 O i e J%
e BRSNS A N SR TAE, MG
2w P BN AR ARG LR, T 2 T O i
A5 BRI TR, ARSI Tl 0 JEr
COEN TN A N N FA AW RS EA A S A [ BT
MRS, HHXERGECSHERTIFER . YE
JB R SUHIF 7T 5 AH O A8 A5 21 N; FH (P e Fs 4
2010), ZLAMp iR BRI 14 I & 1) — g
CLAMGIN B A, 214 M 41 32 JEk B AT 2 A 1 0 5
RARAR BN S, (5 MR bbnT DL A B 0 i
HEATIRAL,, ARSI e my iR 25 . i QK mT 78
LAMERLR N, IFE TR LA R B 2040 T
F s e L R AR 220, U R &
H I AR RELE AR (NV-IPM), i A StokesZk
A, FIHMuellerkE 115, AT 7R #RLZT 4
BAGAR W L R TR AR E e b, B3
P AE T 7 e, (HA 5 B8 22 0 I 58 AN
(Zhang %5, 2016b; Preece 5%, 2014),

S I B JEOULI Fe R R 2508, DGR R
G 00 B T S 7 I SR e R e N AR 2, R
G e JER AR I A S i 4 A 0 A Ay — o o 0 et T
Bt hEBFEBER A F IS Y B9
W R 215 B = 5 S B (CAPLE H [E
T AR A Bl R A S e TR R A A 2
—, REIRMFA A HERL T km, B9 RT
400 km 1 =AHE I = 5B 261588, (45
SRAHNER, AT LSRR I £ AR LUK R AR 2R
T BRI BT, T 0 & AR B R UEORS B (7K 42
9 45 2015; Zhang 252014), Ml L, #H—~
5 I 1 SR AR AN ) A e e Ok R
SRR ZME . 2O, TEiEE. K&
{14 i A R D ] 2 AR AR B — 15 1 A |

BUE HAT, CAPIAKk B9/ il i 1 4 2K 1A
5B, (A5 FAERI R By, 38 3l 48— I &
PEAG R 48 A AL 1 B R (UNL-VRTM) L5 1
CAPDULIN ,  HLIZALATE 1& T A AT < e i A [v)
HE, RN LA IR BE LU S S 28X S e
PEBUE U (Chen 55, 2017). S, BTk
1 T AR Qi R FCAZ S ) D A A [, 4 i T — e
TR R TC ARG IR W PR bR i, A AR
e 25 308 T A O 4 AR DR 4 2 A e, HL&
P b S5 AR TE AR IR AIR B 1T 20% ) 174 e Hi 0] o
WZEE/INT 1%, T R SR FE 2R (1
WA, 2017)0 KOG FIY R 3 58 A A 4T
Hb, I LANE 2 B3 PR3 1 0 S kG B O i IR e
RIEESPC R 1255 7R B 8
AXEF AR PRGN ) o i R ) AR,
FEMISR (Multiangle Imaging SpectroRadiometer)#/l
MAIA (MultiAngle Imager for Aerosols)Z7E N ) %
£ B S AL (Diner Ml Garay, 2017).

Al i i 12 ] 2 1 AR A 45 42 Stokes Ok it 18 Sk
A AmPRIER, FLLMF, 4 Stokes’k g /@Al L)
I i 4 AH 547 B SOAE G ) 2 I ik S 80 5
ZA5 B 240 B . FEm s E O T, N
FH 2 At 128 R =l S 2 75 Ol mT o] i D 8 2 i e ot
EmIRSBIR RS, AT R RGOS, b
AT ARAT G AN R R AE 5 AE S8 O 1 BT I,
BT HOETH R 2O CCD RS B, IR
S PR AR HEAT 42 Stokes RN, T XN 3 98
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T Y 2 I Bk B (AR50 5%, 20105 Wang
%, 2017)0 HURA 2IRE 2R G842 PR A0 P
) B 45 & Stokes 8 i %, AT S 7 i 41 B
P il faA. WhHIEA S R S A0S, iR
MZ w2 e RIEgNYELE, 7TUHT XA
IR B . S TRDHEDRE BE 4 1k, 0 40 A ) 36 T
R A AR S/ NEAE 38 0] LA bR 5 SO AR
B RZ MR o AR O PR 2 B0 MG  B0(E o0 A R A
XA T AR ML, P2 T R IR S E RS X 4
T HERE S, PR T N . 6T EAMF
) = {4 StokesHIHL, ZIXITLEE T —)Z U805
B A — 2 iR 45, H =R AR A 4 )
RE K it e H AL SRR AR 1) SRR M) 8 (Tu I Pau, 2016).
DA I 4 0 B o I 4R 0 1) D TR S (SOP) Y
4 T4 vE 3 2% R 1R SOP U] 25 4k BIIG 5 41 k)
BURGURH AR 0 4 ARS B 1 Sy Bt 1) s i 02
M RAL, ZeadiESo4E bk . A st Aif% .
JEREALER T M KR, AT,
MR Y. K3, W, B, FMEZS
SR A EROR )2 N (Azzam, 2016): i@t
e K R T i B A SR D i U T e i 2
K S 2 F TR R RS R, LRk g
I (1) 1 A2 FVRIIR Fir s Sk i i Ak 1% 22 (Shibata 45,
2015); HHICHISTIE MG A TE QK 5 #0112
SRR K T HIR A RS ke T2
(R AN 22 JR(Liu 25, 2015)5 FHRS RS Dt A3 15
FH b P AR SE IR SR AE R 2B AR, (45 25 (8] 43 A
AT LAAH TR B 58 B RGO s R S 4, (145
L AB A% 0 2 2 ISR RL 1 ) B T (Yu S
2015); AN kG B IR R 1Y (Mini-HIPPI), —FPH &t
1 HR650 gfH AEAS I LR R IR AT 2R IR, 7T
BEFE— /A R B L R LI A R A B Ak K SR
(Bailey 5%, 2017); TAETLLAMERI3—14 pmryiH
TRAL, b b A 55 D 45 75 A 2% AN D 4R 25 40 Hr
0, ZBETT LA B (5 22 5 i 05 B ks B S v
WERE (Garcia-Caurel 4%, 2015); 854047 s
XFFRM ARG AR B R, —Fh s
SR T #5 E A0A TE  E BE AR AR E TT HAT RE R
BES AT RS, R 2 [B) 8 % T AR B 9 3 15 B
HIG2 sh kRt A7 b A Ak DLtk 47 A=
YIRSV (Alali 25, 2016). HHEAT UL, LIRIX

A0 1 D 41 00 o R 0 02 — 2 o N O 2 AL IRk
, AR E T INTz
SR R AT IR R R T ) B R R A
OO 185 43 FR Rl TR A% SR A 1) 2 s 7] 7L A5 R
B, Hf, fXRTRERIC2AAE 0 bR
TR HRIERL N A BRG] -, DL ff B 20 Tl 2
AR DGR IE ], R kS ORI
P, R T i e r S 56 (R P 48 L
A4 0 5 VAT TS O BE R i IR R P R TE A
EOYZat adr, BIERTGE, MRPRAE S R 5 b
A ERE 8% FIER2.2%LIIN, L B s 4R
SPEbRER . B, R A IR BRI
(DPC) H B M RGA — & M IRIRZN, 23520
FAA I AR ST RS B . ARYEDPCIY B A
ERRR A, RIRGEEE RMEOT OO A5 R,
) Bk B RIRSUY, L) Stokes-MuellerffiF4: ()
J7 20 T AR B A P 1A A 4 D AR,
A 3 S Y E T I VR AT R T A A AR 1
AORAMRON (BRI 55, 2017; Bk 5%, 2015),
D, 2 A% TR A A R ' 2007 2 i i 0 e
M FERI AR B RIR R Z —, TR
& v i PR A% S 114 5 ol B 2 M i £ et 1) R
WAANAT DR —4

i 2404F, TR RU T IRROGEAE 1R &
Fii B 5 B A G5 . el f v, 5@ il
FHITFE 5 B S B0k A 8 A B A5 2 T8 S SR 106 4 D
PR, 4xStokesZ il 47 AR BEAS 2 5 2 1945 H
R, RS B AR 0 AR R P AT DG D PR B 22
S, DA ik 2 S A T s Ak AR = M R A
FERE A KT 5 AR IR 8 R B i R 2
P, A B E A 2 Dt A A 3L R S 55 T D
T A AL SRS A 9 e 9 6 A%
Jof A 4 % B ) B 15 A e Sl e Al i AR
Jm, JFA R EBACR ., B, X ER
25 THT P i 41 00 0 AN A 2 FRAT T O 41 175 2 o 4 it
TR, BIAOEE BOR AT sl —
#B73(Sun 4, 2017a).

6 iRk A OB Uk

i 1R 328 A DAy T AT SR T % B9 — B SRR
TE [ PR 1 B 2B — b PR A i, s fig

H
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TSR YR 5% 3 [5) 0 AR A A TR PR 285 A 1) i P
AR, 72N FE A R, FH R OGX —
it (Peltoniemi 5%, 2015), 7] LAf#RE 5%
TR TG T e T TR 5 e ) i I — M AE 2 KK
e, TR RN R T Bl K S R W U O S M ) I
SR I >Fe 1) R 10 T8 SR o b A A TR . AL Z R
TR 78 TR RE 6 4 KT 4 KA TAE, XTok. &,
PR LA — 2B RE T . PR 7 i 1 I
PEILAAHR], (E2AE 22 ARG, TR 2%
AR ZEN . £ E TR E NS, R
5w e A W R LB o £ AR X T
PGB (5T AR B, IR R 78
BE2%(Chou 4%, 1977). Aol HEPBFAE RN
2, BRIk YE, H AR, i E St
5% 38 3o S0 I R PR T 8 15 B2 18 (Kanellopoulos,
1985) . F AR W e G T B N, 38 43 S50
L FNRHIEAT & ST T ARAS 0 BRI TR A 25 i ) A B
TRCIE Jok o 5 BE AL, WS i RE A X, R
W, N B BR A (Lin 45, 2016);%F TfRix —
G, IR RN T, 7R i i ROy T
AR AR Bz SRR DM i, 2 B R AR
BARAE S S8 1 o P A48 AW . H AR
Mar2s . BE2xizh . WAL 349 (K & # (Zhao
%, 2016), CATEREPR LR —Fp s & 8 i &
B, SCEE N2 B LR S R AR G ) R
A, A5 HB B0 R i 41 S 7E 18 SRR AR A [R5 55
M

P 4 32 JERAE Sy — o L 3 R, LR A
AN [F) b 4 1 D A R R 8 Rk H AR BRI R . AR
T ] SR 55 65 55 ORI I A S R (2 A
FE, 2014) WOLE IR R BOCHRINEE 22
ik, AFE R 3Bl B AR N A G i A T
HFrYIA(Diaz 55, 2013). #OGHE AR REUH
VR3S ARfE R, PEH AN T — e
(A A B AL T —Fh ml 68 o SR 177 38 2o STk A &
M, X RAMIRFOE T I8 RGN 2 A PR
(Ghalumyan#{IGhazaryan, 2016), fRiREOGCEHIAE

JEGX — MR AR R R, (R LR ] 2 B4
HE KA IR, T IO T IR BRI 7 R 6
PO TR BRI A 4 S, AR 2 e
J5 BN 2 S KB AR TE X K Bk T ik
T2, I T 2R = B AR AS S5 20 A a5 (0 SR vk
4, 2015), T X 43 KA HKIEMVK S = IE IR S
Fifi, FriE— & ) R R KRR R
i SRR OGAT 55 1 A5 B SR B AR & (Di 4§
2017; Seifert 5, 2015), HFEL L, fMiREBRAL
REGORIR, R4 s 5 H A A A
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SR TT BEME AR SO RS 2 11 328 Jo JR L £ 52 43
Br 7 T BESE B A ML IERE . R S PR IO R
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PR R G T I AT R I, TR A s A
BN RGO HAR WA YT R, E BRI,
EZAR I T 2 BRI AR AR, (524 205 B
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A, ISP RS L T AR AT A5 R AR AR
BB B A AU IR AR R R g, 4R TR
YR )5 A5 BB S M SRl A 5
RIS OCHRE

22 % B B AR AE 25 A~ S 1 A4S RS
M BARERI A2 . Rzl W3 4EY)
{RH ##(Zhao 5, 2016). fm#R MG A K i 15
52 D 118 ) o IR 2 3 4 A 1 2 RO H SR UK
U8, B E3 e R R R LA, TS i
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SR RLBCH R E T I T A R B, Tz
TEE2£(Costa 55, 2014), fias . ELTHE . W
ARIAE, Hidr, JEF ] GRS 3 4 A
FeAR Ty I BT Tolk S 2 Fphy s 3 4% o5 = % 7
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Tk s M i R . H T T S AR08 A il
B I R R bR L R, EE R
Pt H2 A $E = X B AR RN RE 7, 8 iR 15 8
AT RRAL 5 34 F A A R SR 0 T H R b A
o SERMBOC S =T EX YR T 2 M EH
T, QNG BE RN EC MRS B 2 FLHER2 ) 3 4% 2 A (A HG
o EEPR L, B E S T RRE S 3 e H T
W, R NIPCA S BCHER L, $a i i RS
(Takimoto &5, 2016). i THKEFEA RGN,
ARSCI3YEE H L TC A BRIERS E, SR A
HEL AT, AT AR AR R AR
AR AT B AT DAA 850 e RS ik 1) 145 B

F PO TR IR AR 348 o A R AiE , S iR
T JE Y 5O 55 16 55 06 5 A B A B 1S SR RR R A 45
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) S SIEIN R GG AR, W LIRS 2 A8 B
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AP P B LA IR R G A v [ 27
Qi 41 228 S U ) AT 8 ST P BR, , x i 41 D't 2
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AR B AT SR R A, i 4R 2 i s
AT TR

(1) MW IR PRI ERN o N FE o) A b 40 e 41 22 J
5180 0 PR R R TR ) b 2 D 1R Y6 U G BEAE
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BTSRRI 5 R 55 S T R
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05 753801 8
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22H, HARHEEAR50%0 o WAk
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Abstract: The optical multi-scale effect proposed by Academician Li Xiaowen in the last century has become an important cornerstone of
quantitative remote sensing. The high-resolution optical polarization effect is gradually highlighted and directly determines or affects the
high-resolution observation system, that is, implementation of quantitative remote sensing effect and quality assurance, given the develop-
ment of the aerospace high-resolution observation in this century, namely, quantitative remote sensing, after effectively solving the optical
multi-scale effect. For example, Chinese scholars found that the vegetation canopy has an extremely weak scattering reflection polarization
effect when its model error of 136% is not deducted. Atmospheric attenuation is the atmospheric polarization effect and is the largest error
source of remote sensing inversion; the error reaches 5%—30%. Polarization means deducting the atmospheric error can reduce the error by
more than half. Observation instrument subtracts multiple scattered transmission polarized light, thereby attaining 5 nm resolution and
0.1—0.3 nm hyperspectral scalability, through polarization-enhanced light noise separation of the central wavelength offset and bandwidth
degradation of the root causes of error. The system can achieve 10 ¢ spherical radiance benchmark observation for remote sensing radiance
calibration uncertainty from 7% to 1%—2% across the provision of possibility given the polarization of “strong light weakening, weak light
enhancement”.

Key words: quantitative remote sensing, polarization effect, surface polarization, atmospheric polarization, polarization instrument, new
method of polarization observation
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