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Fig. 1. (color online) Optical layout of MSPSIP.
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Fig. 2. The propagation track of light of MSP combination.
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Table 1. The ray configurations Rayl through Ray4 and the complex amplitudes of the E fields.
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Fig. 3. (color online) Stokes object.
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Fig. 4. (color online) (a) Simulated image of the SIP using MSP; (b) simulated image of the SIP using CSP.
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Fig. 5. (color online) (a) Fourier spectra of Fig. 4. (a); (b) Fourier spectra of Fig. 4. (b).
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Fig. 6. (color online) (a) Filtering using the spatial frequency filtering (2K 2 x 2K (2) for Fig.5. (a); (b) fil-
tering using the spatial frequency filtering (2K 2 x 2K(2) for Fig.5.(b), the yellow areas indicate regions
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Fig. 7. (color online) (a) Reconstructed image from Fig. 6 (a); (b) reconstructed image from Fig. 6 (c).
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Fig. 8. (color online) (a) The difference image between Fig.7 (a) and Fig.3; (b) the difference image between
Fig. 7 (b) and Fig.3.
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Table 2. The correlation coefficients and the signal-to-noise ratio used for the quantitative evaluations of

the reconstructed images and Stokes object.
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Fig. 9. Schematic diagram of deviation between ana-

lyzer and the ideal direction.
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Fig. 10. Fourier spectra (o = 22.5°).

//' h N
0.4F — M, / N
M / '
L My , 13,30 \

0.2
oh
—-0.21
—04r

K11 il R Mo, M M, B o #1722
Fig. 11. The change of modulation coefficient Mc,
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Fig. 12. (color online) Schematic diagram of the MSPSIP.
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Fig. 13. Raw image of a transparent plastic film. Interfer-

ence fringes are located in the whole areas of the scene.
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Fig. 14. Raw image of a transparent plastic film. In-
terference fringes are located in the whole areas of the

scene.
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Fig. 15. Processed polarization data that calculated
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() S2/S0; (d) S3/S0.
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Abstract

The spatially modulated snapshot imaging polarimeter can acquire the image and two-dimensional state of polar-
ization using the spatial carrier fringe to encode the full Stokes vectors in a single interference image. It can be used
in space exploration, earth observation and detection of biological medicine, land surface and oceans. In an earlier
publication, we demonstrated by theoretical analysis that the spatially modulated snapshot imaging polarimeter using
modified Savart polariscopes (MSPSIP) is comparable in carrier frequency, signal-to-noise ratio, and spatial resolution
to a spatially modulated snapshot imaging polarimeter using conventional Savart polariscopes. In this investigation, the
numerical simulation is used to demonstrate theoretical analysis and the feasibility of MSPSIP. Moreover, a geometric
ray model is developed to explain the principle and scheme of MSPSIP and derive the expressions of interference inten-
sities. Moreover, a laboratory experiment is conducted to demonstrate the validity of MSPSIP. In addition, we analyze
that the interference intensity varies with the direction of polarization analyzer. This investigation enriches the study on
MSPSIP and provides a theoretical and practical guidance for study, design, modulation, experiment and engineering
of MSPSIP. Furthermore, the MSPSIP operates based on the principle of encodeding polarization information within
the spatial modulation of the image. This unique technology allows all Stokes parameters to be simultaneously recorded
from each spatial position in an image with a single integration period of the imaging system. The device contains no
moving parts and requires no scanning, allowing it to acquire data without the motion artifacts normally associated
with scanning polarimeter. In addition to having snapshot imaging and static (no moving parts) capabilities, image
processing is simple, and the device is compact, and miniature. Therefore, we believe that MSPSIP will be useful in

many applications, such as remote sensing and bioscience.

Keywords: imaging polarimeter, snapshot, spatial modulation, subminiature
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