% 42 %% 8 4 b5k A2 2013 4 8 fA
Vol.42 No.8 Infrared and Laser Engineering Aug.2013

E IR G B RS ST iE

F OFE M2 REUAME 2 RIRSEZ, FERRE L 4B 2

(1. MARMBEARABG AR ELELEE, KRG H% 710065;
2. RFHEIKRF LB FR Le R BHARLE FAKFTHELEERE, LT 100081)

W OE. hEABEEARZLESFRB NI RGAE, EEFRRA S @A E X LA NMEL, 543
T3k M 77 K AR, i@b%%«ﬁiﬂ%ﬁ?{i? ANT B RAL AR B AR B F R A RS R0 R, K
K& T BALIE B Fofz FINE R, T AMIE B 4769 8 428 41 A 2 Mueller 414, 547 B
A B SR A R 0 5% B #a% HAREFE, AR ARG A SR, MBTEF R EZHRBEHR
RKOEE WM T RAAEMERRIAVERE, RELHTIUAERAY T RFERLEZAE, FoHTX
B RG AR S FE R T RIR AR R R R RAH

KR BRARE; EIRME; RAEH

RESES, 0439 XEIRE: A XEHRES. 1007-2276(2013)08-2244-08

Overview on system structure of active polarization imaging
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Abstract: Active polarization imaging technology is a hot research field in recent years both at home and
abroad, which has great value in terms of military and civilian aspects. Compared with passive imaging
technology, active polarization imaging technology can remedy the deficiencies of imaging completely
relying on the radiation or reflection from the target. As a result, the imaging distance and signal to noise
ratio of the image can be greatly improved. Besides, by adding a light source with its parameters known,
the Muller matrix of the target can be calculated according to the incident light and the output.
Furthermore, the characteristics of intensity, coherence and depolarization of the light emitted or reflected
from the target can be analyzed. The development of active polarization imaging technology, as well as
system structure and principle were introduced. In addition, several typical polarization imaging systems,
as well as their advantages and disadvantages, were presented. At the end, the future of active
polarization imaging was predicted.

Key words: polarization imaging; active imaging; system structure

5 A H#1.2012-12-20; &iT H#A.2013-01-25
HETB . HOCR A H A E B B 5 5 5250 % 543 (J20110503)
e B TEE(1972-), Lo, @3z, A 0, 32 2 5 O 1l R s A DG TE A M M O S An A AR

Email:angelniuniu@bit.edu.cn



mailto:Email:angelniuniu@bit.edu.cn

% 8 4 £

EF. 2 mERGEH A% EHBAR 2245

0 31 §

W E 1A R GEAR G R Y 22 0k X 4 H AR,
E 2475 5o A a0 o B 22 R B S i, TSR B R X 4 H
P st b A2 PR M T R FH ' %) i 41 A P T L o IR Ol
22 K /INIT AR SR B 1), A s b iR B AR e R 2ot
() A R M 2 — AT ol H AR 7E S5 S R
SR ok R v S 23 e A el L B O R E YRR A
Pz, HPYG IR PRk A5 1 A8 Ak R it T H AR 9 305 B
P B (5 AT ASRAE B AR I R AR AE JEAR P m
RS B 10 ] sl i 9 15 2, 5 0 1% B o B2 A 8 A A G
PEREES , PR AT AR KW 00 o3 A5 ke, A7 B T 4R
o B BRI RN M R 0 v R D T i IR B
s NRNVA I e AN T 5 W S =g o R 37
Z G,

HTFEIREREAZIIAHEZNFm, B
Mueller % (4 5515 2 48 0T LIARHE H AR B 80U i 5 6
AR A 2 B bR 0y A SRR, 32 20 B i 9% AL
BAEAR T B E N AMIFGE I T, SR FHOEE 30
JEUR, AT ARG I AR B W] b o AT ek —
PR BURIEI, WK S RGEMR L, s R
It WO T A D 4 AR B ARAE Ry 8 SR A
BT HARE B, AR 1R O A A AT
N HANE

VAR 3 B IR BUR HR K e AR &
FEXMHEAT TIRAMDISE . Pezzaniti  Chipman®IF]
Clémenceau 45 AV BT 1% i o 72 oA 5 (9 Mueller
S 4 K114 ; Goldstein™ | Priest® il & 1 AN ] 2 5 R &
I 1 Mueller % [4 ; Réfrégiera™ %) 3= 3 f 98 B A% 10
XF LU BE S HOM E B A T R 40 B I B B2 64T T Ak
THUOVEE = Bl i IR AR AR A ) B 2 R Tl A U v
N # Z , Bueno™ il 4 1 A MR B e 41 4 14 ; Laude -
Boulesteix "% & {6 () T 41 2L A% , HEAT T 6 B 24 BF
5% ; Morel | ] F 3 iR R gexd & J@ R AT 7 =
7 A Sz I H AR B9 = 4E 4511 ; Antonelli®™ FJ Mueller
A A% S BT S g G 45

1 ERIRMENERRESSHHER

11 EHRFRBERFHEREFEE
= B0 i IR AR 3 3 — AR B AN [ i IR R 2 B0 6 0

HARFI TS e A7 BB, R 0 5 D H AR s [0 3k 1)
R IRIRAS . 4% 5 W BAH TR I 56 R
DU~ Stokes 25 A SHGH A U4~ Stokes 2 it il 2k
PERRBOC R, AKX (L) R

-

S, =MS,, 1)
L M 4xd B A RE, RAE T A6 R MW =
Yol AN E 3R 2 e A H bR 5 | A 1 D B 52 1, FR S Mueller
FERE . A Mueller %5 [ 1T LL4r B B AR A6 T
P | 2E 153 B B A O R e LB [ A
AT LLF 4 B2 X H AR A% . Mueller S R AS (UK
T HARS 5 (b Rk ZR mOHLDRE ), i ELAOmE T A 5
JEWAE AL B A A R (FLAR O ). i
I B2 A5 BE ] Mueller BN TE R FR N

I=my, (2)

2 2

F IR 1R R ORI B BT, B
A E Rz AR A REM S H A5 19 Mueller 55 F% , S.
Breugnot™id i:f S 40 3iE B, 78 KU 5E H AR XA G561
TH A 2 5 PR B Mueller % BT £ 2 LA SR o8 K T LU
ZWE 24 H bR A ST R my ~ my,, W
A6 IR 3 1 A4 B X E RS O I IR A R
M, H AR Mueller 5 BE 2200 H bR i B Z24RE
A FH Mueller S FEE PP H 2% oo 14, an = A FE
45 R E IR R | R G D IR A5 22 R 4
1.2 EFHRIRMEREHIEHRAK

SR YO T AR R AR S oL R KRS
B RGBS RGN, O F 5 PR 4 &
SN AR RS & A 2% (PSG) 5 I 38 45 43 BT (PSA) .

ARG AL AN 1 B
| Laser I—-| ‘Ipln__ll_'_l_:l_l_:lrl |—J| Transmitting L\
[ H e e t’j -

1 O Pk AR 2R 4 I RAE 4]

Fig.1 Block diagram of laser polarization imaging system
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Fig.2 Component layout of mechanical rotation method
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Fig.3 Schematic of dual-rotating retarder imaging system
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Fig.1 Advantages and disadvantages of several typical active polarimeter
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DRR system
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Division of focal plane mal and rugge
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Easiest to implement

Mueller matrix achieved

Simultaneous acquisition
No mechanical or active element

Simultaneous acquisition

Simultaneous acquisition

Stable and compact

Not suitable for dynamic targets
Only three polarization parameters achieved

Not suitable for dynamic targets
Large measurement data

Heat generation
Vibration
Dependent on external factors(i.e. temperature)
High mechanical flexibility and rigidity required
Expensive
Large system size

Loss of spatial resolution

Fabrication difficult
Loss of spatial resolution

Temporal resolution sacrificing pixel numbers
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