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Design of high speed processing module for infrared polarization

imaging system
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Institute of Technology, Beijing 100081, China)

Abstract: The high speed imaging processing module based on MWIR cooled 320x256 detector, SDRAM
memory and other function module circuit was designed for time-sharing type polarization imaging
system. Processing module mainly included the driver board connected to detector, processing board with
FPGA as its core, system power supply board. The algorithm of blind pixels compensation, nonuniformity
correction, plateau histogram equalization and linear mapping were implemented, calibration parameters
can be calculated online. Image processing module can realize the synchronization switch, integral time
adjusted continuously, frame rate up to 200 fps, and output 320x256 pixels high quality infrared image,
meeting the requirement of the polarization imaging system to detect moving objects. Infrared polarization
imaging experiments on plastic cups with groove were carried out, effective Stokes parameter images
were extracted from the polarization images, and the significant polarization properties were observed. The
processing module can be applied to the detection of space target, mine detection, maritime search and
camouflage target detection.
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Fig.1 Schematic of time-sharing type polarization imaging system
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Fig.2 Schematic of amplitude-sharing type polarization imaging

system
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Fig.3 Design diagram of system circuit
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Tab.1 Performance index of detector

Parameter Specification

Pixel pitch/pm? 30%30
Spectral response/pm 3.7-4.8
Operating temperature 90 K typical

Signal output 1 or4

320x256/320%240/256%256

Window modes
or programmable

Pixel output rate Up to 6.6 MHz per output

Frame rate Up to 320 Hz full frame rate

Average NETD/mK 8
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Fig.4 Design diagram of processing board

B 2% 1 RIS FE AR mT 20, PRI 25 Y 3 B b At
gl iAF] 6.6 MHz,, 4 1 il /2 i iosi st ) s
SRR AL FRAY TSR, % 10 MSPS ) AD9240 HE£T
A/D 3, RIS BIYCR F W - SDRAM Fil— F 5
1T Flash, SDRAM 1) M4 vy, H A 3w 9 B8
B, AT LA A R AR P AR Ak B ) 5 oK, B3 AT Flash A
FTRFXHMAES BN, Wit h#mT
RS485 f P i, 8T b A0 AL A AR 38 {5 Pt
PR BAR RGN TARRS AT LR E

P YRS B F [ 43 SR RS PR R R R R, B
FLUR E 245 A/D SR Bl ke BT R R
% FPGA \A/D % %0 i 1%  Camera Link H [ 15
e T v B TR At e B R DL AR 1T H A
B ep | A% o Ak 3R B ) L 357 A PR P i H U
DAY /N L R IR S
1.2.3 A%Akd b kit

b FE H B Y 1 R T R R R A BRI s |
38 T O HL R AR R e, (LD H P S0 MR 7S R T
S R RIS, (A L R SO MR R N
JEE AL FL U S0 BERAN E, BCR T G HL IR
BEHL TS0 R R R 8 A A5 i X F R 8 U8
BURAR R, BOR FHZME H Rk

ARG L R HE R AN R 5 FfR, B3 A BE AR B

0204002-3



9Nk TAE

%2 4 www.irla.cn % 46 %
R — 24V HEAEH | — M 24 V BRI H 2.1 IRBEIRBh I Fi& it

TERIHOR IR ML, 55— 10.8 VLR FE 2 (1) BB} a] B P it

L YR AR VR i 5V ORI 8 VLR H Y Y ) 2% BUME 5 (INT) & 40 % 5 R WU AR 45, H 5 %5

FAR AR DR 1A% O Ak B AR b ) R TLES R AR T
Dyt K #, Hd 108V 5 5V i fIJFCH
U, EEB ARG RBCF R AEE 108V H 8V il
FHEME LR, 22245 ZR G0 BB A0l i kel

Power board To 24 V 24V
isolated power

module

10.8V to 8V 8V

To 10.8 V (LDO) .
isolated power FPGA
module 108Viosv]| sy | board

(DC-DC)

Cooler
board

24V power
supply
—

5 HL IR AR BT AE ]
Fig.5 Design diagram of power supply board
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Fig.6 Design diagram of FPGA program module
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Fig.13 Target image before and after correction
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