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Real-time mid-infrared polarization imaging
system design for marine targets detection
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2. State Key Laboratory of Applied Optics, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academic of Sciences, Changchun 130033, China)

Abstract: In marine target detection, a target could be lost by a mid-infrared detector if it’ s located in
sun glint area. Aiming at this problem, a real-time mid-infrared polarization imaging system employing
a Wollaston Prism was designed which utilized the polarization characteristics of sun glint. The Wollas-
ton Prism enabled beam separation into ordinary and extraordinary rays which vibrate at two orthogonal-
ly polarized directions, and two images were acquired on the same detector plane with light focused by
an imaging lens. Degree of polarization of the target scene could be calculated and assist to detect ma-
rine targets. It enables effective sun glint suppression and marine targets detection.

Key words: sun glint, mid-infrared, polarization imaging, Wollaston prism
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Fig.4 The WP selected in the designed infrared imaging sys-
tem (a) Schematic and ray diagram and (b) transmission
curves

B C

ARG AR IS BRI S PR, BEAR S 1 B4R
RIE B L S Ly e B WP FISUS H B2
Ly DU I3 MR T SC o047, 8 H 307 W B O A 3R

FRRZO TR, BRAE I LR A ST G A B R IR PR A
AHEIEAS IR T 63, DL S B — YR ' [R] B 4 B
Wil H b3 5t BUE, BRAR T R 40 2% B T 3 v 5
A

Target scene

L, FieldStop L. wp L;

Detector

K5 RGUEIEEE

Fig.5 Schematic of the designed imaging system

K6 b RGBT K. Raticith % &
FURT VR PR 55 1) JLART RS R a3 e f 2, by i
e e B A R AT E Y B L SRR AR B0 fek
FEEEWCHEA SRR HE AL R 58 L, MIEE RS,
AR DR A SRS A7 A B 2= IR R b 85 5 470k
SV PLYTIR B 05 20 B RO B R BT 18]
A HTE B 2R AR , B W SOG4 i 26 LR H R
Ly ARG Z [/ — B 25, 2845 W1 1 52 fi 9k 25
1 A br s R

K6 JtrRgaitK

Fig.6 Structure of the optical system
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Fig.7 Polarization map of the designed system. (a) The
first polarization state and (b) the second polarization state
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Fig. 10  Simulation images of sun glint in marine target de-
tection by experiment. (a) Infrared image of target scene;
(b) infrared polarization image of target scene
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(¢) degree of polarization (DoP) of the target scene
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