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Abstract  Spatially modulated full-polarization imaging systems can achieve synchronous detection for full-
polarization parameters of targets. The existing demodulation algorithms are only used in monochromatic light
detection systems, and they are not suitable for polychromatic light detection systems. The polarization-
demodulation algorithm can be modified by finding the position of the central spectrum to obtain the actual carrier
frequency. The experimental results demonstrate that the polarization information of the central wavelength can be
obtained by utilizing the modified image-demodulation algorithm in broadband spatially modulated full-polarization
imaging systems with less than 5% polarization-detection error. The experimental results provide a guild for
analyzing the demodulation algorithm of full polarization imaging systems with polychromatic light.
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Table 1 System parameters
Parameter Value
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Focal length f /mm 165.8
Resolution /(pixel X pixel) 1024 X1024
Pixel size /(pmX pm) 12X12

WA o S e I BTG 0, Al n W] A2
B, 0, =1.662.n.=1.488, R HE 3 in
£ O e 85 Sy i A 1 s O i 2 6 A7 50 O 2, O
H—fb iRz S H[1.1,0.0]7,

@ (b)
S, S,

3 AR R A
Fig. 3 Original input polarization

FR A () AT B R AR AL 540 nm
HHLIEE TSN 20 nm B A G, Stokes
S SN R SRR, SR A S
e nr e 5K, HHEAEER
BAGOCIR IR, 25 H Bl B TR & L B A OGS 9 B b
0 ¥ i R BSR4 S0 T 6T RE T R 1 T S 0 H AR
PR f5 B A EAG R .

53 ) R A% B¢ fif 98 Bk 548 IE A R A vk 6 9
Ul B2 1] o i) 7 4 e Ik 1R R 8 T o B RS
FrEE A Ab 38, DL A I R U AR R B, AR e
E i M I N3 S VA O = A O
135.419 pm%11>1<12 pm s G EA S G UE
H RS, B T3 0 3 L B R A 0 52 PR 3R

0607001-4



ot

2,
¥

n2,
¥

i

VB 0, ~0.0888% o pm L [ 4 ()~ (D)

R A% G2 i 98 SR 1k 15 B R A IR A RLR
4 Ce) ~ (h) 5% B IE f# 98 5 1 45 2 59 0 4

4 AR R R EA R,

SEGTUEL BRAKEZRERBGAGHNHRT
— TR R 0 R (E 18 IE i R R g e T R K
B B BLA A ROR TR AR T 4% 52 9 i
Bk
©]
S,

(d)
Sy

() ~(DIEG MR (o)~ (h) BIEMIHA %

Fig. 4 Reconstruction images. (a)-(d) Traditional demodulation algorithm; (e)-(h) modified demodulation algorithm
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Table 2 PSNR between test image and traditional demodulation

’

algorithm or modified demodulation algorithm
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(a)-(e) Traditional demodulation algorithm; (f)-(j) modified demodulation algorithm
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