‘@ ﬁ‘\' t % B SCOPUS, S3EH T
- - PO, RO

Journal of Applied Optics

— TP ERIRBRIR RGO CIR IR E J7 i

RIKA) F A A

Light source calibration for divided focal plane polarization imaging system

ZHAO Yonggang, SUN Chunsheng

SIHASC:

KR, IR A — o ER P T R R R R GO CIRFRAE I i) BLADIE, 2022, 43(5): 967-972. DOI: 10.5768/JA0202243.0503006

ZHAO Yonggang, SUN Chunsheng. Light source calibration for divided focal plane polarization imaging system[J]. Journal of Applied Optics, 2022, 43(5): 967-972. DOI:
10.5768/JA0202243.0503006

TELR WL View online: https://doi.org/10.5768/JA0202243.0503006

T RO HA S R

Articles you may be interested in

VO ROt R KA BB OLE R Gt
Optical system design of four—channel low light level polarization imaging

M. 2019, 40(2): 334-341  htips://doi.org/10.5768/JA0201940.0205005

A BRI SmIRE B B R B R E Ak

Fog image reconstruction using target and atmospheric polarization information

I Y62, 2019, 40(5): 829-837  https://doi.org/10.5768/JA0201940.0502007

i VO3 S i R R BT ER S

Research on non-coaxial four—channel polarization imaging method

I3 2. 2019, 40(1): 68-72  https://doi.org/10.5768/JA0201940.0102001

iR BRASAE 62 il R AR B P AR

Application of polarization imaging in measurement of optical curvature radius

I G2, 2021, 42(1): 95-103  https://doi.org/10.5768/JA0202142.0103001

KT R AL F R A BT

Design of underwater bionic polarization imaging optical system

R 2019, 40(5): 717-722  https://doi.org/10.5768/JA0201940.0501001

KR AL RGBT

Design of underwater bionic polarization imaging optical system

RN HYG2E. 2019, 40(5): 717722 https://doi.org/${suggestArticle.doi}

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202243.0503006
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0205005
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0502007
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0102001
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0103001
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0501001
http://www.yygx.net/cn/article/doi/${suggestArticle.doi}

5435 5 s A
202249 H

Mmoot
Journal of Applied Optics

Vol. 43 No. 5
Sep. 2022

X E 455 :1002-2082 (2022) 05-0967-06

— b o3 £ 1 T O Ik B ABR 2R GE G IR A e T ik

AR FNAR A

(L ZE TR 28 TR0, Wdt 21 430033; 2. i [E R4 92941 BN 44 43BN, i1 7 &% % 125001)

B BT R R H AR B AR T AR AT 0 2, b T A R RAK, AT R A
EFVELTUEENE P S I EY SR LENEE ST SR
RG] R B A IR0 A2 00 M 2, B Yot B AR B 3R 60 LA, ALk T — b A A
T A BRI i . AT BRI TR 69 AR R I, K 2 s M AR R TR AR A 8 5%
B, e RNt I o B R R o R AR AT 8K B AR B R AT T B M5 5
Fo B R R SRS R AR 80 0 9 B R T AR 0 B3R B R, ML
FRARA T 248 45, HARR ik R AH, TSR 6N T AT @ BRI R SR SE R AR
%R A s TR AR s BAE SR AR

FE S 2S:TP391.4; TN911.73 HKARAERD: A DOL: 10.5768/JA0202243.0503006

Light source calibration for divided focal plane polarization imaging system

ZHAO Yonggang'?, SUN Chunsheng'
(1. Department of Weapon Engineering, Naval University of Engineering, Wuhan 430033, China; 2. Unit 44,

No. 92941 Troops of PLA, Huludao 125001, China)
Abstract: Polarization imaging technology under water is a hot spot in the research of underwater imaging.
Due to the great attenuation of natural light in water, the underwater imaging system mostly adopts active
illumination method. In order to solve the problem that the polarization information of acquired images was
biased due to the mismatch of polarization direction between polarization illumination source and polarization
detection element in divided focal plane polarization imaging system, which affected the quality enhancement
of target images, a light source calibration method for divided focal plane polarization imaging system was
proposed. First, the calibration principle of polarized light source was described, then the implementation steps
of polarized light source calibration were given. Finally, the underwater target images before and after
calibration were enhanced and the image quality was evaluated by using polarized dehazing algorithm and
image quality evaluation method. The evaluation results show that the quality of the calibrated image
restoration is better than that of the uncalibrated image restoration, and the average gradient can be improved
by 2.48 times at most. The proposed calibration method is simple, effective and practical, which is suitable for

the calibration of polarized light source in divided focal plane polarization imaging system.

Key words: polarization imaging; light source calibration; image restoration; image quality evaluation
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Fig. 1 Pixel diagram of divided focal plane polarization

imaging system
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Fig. 2 Schematic diagram of underwater active polarization

imaging system
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Fig. 3 Flow chart of obtaining image polarization infor-

mation
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Fig.4 Schematic diagram of light source calibration of un-

derwater active polarization imaging system
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Fig. 5 Probability distribution of light wave polarization

direction before and after calibration
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Fig. 6 Schematic diagram of experimental environment
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Fig. 7 Collected source images
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Fig. 9 Enhanced experimental images
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