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Abstract It is necessary to detect and calibrate the device parameters to reduce errors caused by device parameter
deviation during the polarization information extraction of the target. In this paper, the parameters of the Savart prism are
calibrated through the beam-splitting imaging experiment on the Savart prism. In addition, a simulation is carried out on
the basis of the fractional amplitude polarization camera, and the demodulation effect is quantitatively analyzed by the
calculation of the structural similarity and the least square fitting method. Finally, the demodulation diagrams under
different polarization states are compared by polarization imaging experiments. The influence of parameter errors on
different Stokes components is analyzed, and the effectiveness of the parameter calibration method is verified.
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Fig. 1 Optical layout of spatially modulated full polarization imaging system and SP1 and SP2 objects. (a) SP1 object; (b) SP2 object;

(c) optical layout of spatially modulated full polarization imaging system
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Fig. 2 Distribution diagrams of all Stokes vectors in frequency domain space. (a) Three-dimensional distribution diagram;(b) two-

dimensional distribution diagram

B a AT AR 2 45 i 41k £ S0 A B 38 TR o 7 8

P ar BT H R/ o BB AR B 1B R/ R A5 2 Y e 4R

R BB S AR, B 1 ORI 2 52 B H A i IR 15 6L 19 T

o, 8 HR/DRE SR — iR . Hi PR
LR N

a= DN, (3)

A Do R RE 5 N O SR T AT (1)) 4R

R C3) AT 0 7E AR AH LA E 5 AR TR R R

F D AR T AT (B AR R BN S E A, V7 i a

) A P 5 A DT R R S T 28 0 R SR Savart Bk
BRI S B0E o Ja 2EXT Savart i BE AT 0 HT -
2.2 SavartiBEMASKXREERSHIH

Savart 1 55 J2& 25 ] 9 il 4= = AR R Gt b B oG s
B o A 1, o B R B — B OBl 5 G T R 457 H
FHE. 2Z [0] 52 90" A9 UK U A Rl & AE — R i 4R mi B, an &l 1
(a) ((b)JJi7n o Savart #£ Bi 1A B AF By 436 rERE. ™
e Savart B2 i 78 I = BUAZOE s R 20 1Y 43 6 H an 1]
3HIR .

K3 PE Savart 2 B 75 i R A% 2 48 Y 230t 2 1R

Fig. 3 Beam splitting diagrams of two Savart prisms in polarization imaging system
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Fig. 4 Flow chart of device parameter error transfer
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Fig. 5 Experimental setup of beam splitting imaging based on Savart prism
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Table 1 Design values, device labeling values, and calibration values based on Savart prism parameters

Savart prism parameter

Design value

Device labeling value Calibration value

Incident surface /(mm X mm) 12.5X12.5

n, 1.662
n 1. 488

{, /mm 6

¢, /mm 0

¢, /mm 0

1, /mm 0

{ /mm 6. 0000

A, /mm 0. 66084

A, /mm 0

A /mm 0. 66084

12.4X12. 4 12.4X12. 4
1.662 1.662
1.488 1.488

6 6
—0.05 —0.05
0 —0.2304
—0.0500 —0. 2804
5. 9500 5.7196
0. 66084 0.66084
—0.00551 —0.03088
0.65533 0.62996
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Fig. 7 Simulation demodulation results based on fractional amplitude polarization camera. (a) Simulation standard diagrams;

(b) demodulation diagrams of Savart prism parameters before calibration; (¢) demodulation diagrams of Savart prism parameters

after calibration
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varying with thickness error of Savart prism
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Fig. 9 Experimental layout of spatially modulated full polarization imaging. (a) Experimental layout; (b) interferogram
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Fig. 10 Polarization diagrams demodulated with two parameters before and after calibration. (a)(d) Diagrams of DOP;

(b)(e) polarization diagrams of Sy; (¢)(f) polarization diagrams of S,
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Fig. 11 Polarization demodulation experimental results of light with different polarization states. (a)(b) Demodulation diagrams of 60°

polarized light; (¢)(d) demodulation diagrams of 90° polarized light
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