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Real-time mid-infrared polarization imaging
system design for marine targets detection
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(1. School of Physics and Optoelectronic Engineering, Xidian Univeristy, Xi’an 710071, China;
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.
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surface of the sea waves
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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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Fig. 11  Simulation images by experiment and processed re-

sults. (a) Infrared image of the target scene, (b) polarization
image of the target scene, (c) degree of polarization ( DoP) of
the target scene and (d) ~ (f) enlarged images corresponding
to the areas in (a) ~ (c¢) outlined by a red rectangle

P 12 e S 90 DK T F SR AR A H B
B2, HrA (a) ((b) (o) 2051 21 5h5i 5
8, LLAMiiR PG i 41k 2 PRI 21418 2 {5
FARS KRR B SR BEAR 2 04 3 AT, 235, B
P DX - 49 K B4R 219, 7K T X 88 1 K (S
167. ZLAM IR R, F ARG MK B 458 5 5
PHEN—E R LA . i 4R JEE P80 B b A 5 S B
T 2E 5, R H AR XK BE(E o 71, K T
DX P42 1 BE AL A 160, b 9 2 P15 o B JBE 4R /Iy
LR S MARAR L R/ IR AR O, i P 2 O, H
BRAFIZK T 57 22 5 W R 48 R, H AR i 41 5 B /s



752 i 5 2 K% i 37 %

Tk H AR IR , 2 W38 1o 4k 15 5 BE A% S U
VNTTRER 78 L SIS

B12 KA AR AR S R A BEES R () HARY
SLAMRE RIS, (b) Hirg stk BB, (c) Hind
SRR E R

Fig. 12 Simulation images of water irradiance by experi-
ment and processed results. (a) infrared image of the tar-
get scene, (b) polarization image of the target scene and
(¢) degree of polarization (DoP) of the target scene
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