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Status Quo and Application of Middle and
Long Wave Dual-band Infrared Imaging Technologies in Occident
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Abstract: Depending on the capability of detecting scene radiance in both MWIR(middle wave infrared
radiation) and LWIR(long wave infrared radiation) spectral bands, the dual-band IR(infrared radiation)
technology ensures the use of two single-band sensors. Using the spectral advantages associated with the use
of two single-band sensors, the dual-band IR technology can improve all-weather performance and the
probability of mission success in almost all cases. Over the past 20 years, main occident have developed
from dual-camera dual-band to single-camera dual-band infrared camera systems and equipped military, with
higher resolution and greater range being the current requirements. At present, the dual-band IR technology
mainly has three different applications. First, it improves the adaptability to different operational
environments. Second, it improves the target detection and recognition probability of automatic systems.
Third, through deep data processing, it is used to obtain more information about the target such as
temperature and spectral feature, which helps prevent jammer and camouflage.

Key words: dual-band infrared technology, infrared detector, dual-band optical system, image fusion,
environment adaptability, detection and recognition probability, target temperature
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Table 1 Dual-detector middle and long wave dual-band infrared imaging systems in occident

System Organization Fov/Foal length F-number Band/pum Array Pixel/um  Year
MDSS Test LI_Jc?c'lj\r:ane)él-Martin 3232 1998
CLEMENTINE :giﬂ‘_’;g‘::”k 100 mm o 640%512 25 2003
SASS g:::xNg:meo IFOV:0.16 mrad o 288x6 - 2008
MR.i US NAVAIR IFOV: 3.5mrad; 07200  >320%256 ) 2011

ABB 1.2 mrad; 0.13 mrad

EHEME: (@)

Image of buildings: (a) Middle wave

EEEE: (d)

Image of road: (d) Middle wave

() Kt

(b) Long wave

(&) K%

(e) Long wave

(f) &
(f) Fusion

1 fB[E “CLEMENTINE” FR4:54E MWk B %
Fig.1 Dual-band images from “CLEMENTINE” system of Germany
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Fig.2 Silent acquisition and surveillance system and its carrier
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Fig.3 Dual-linear arrays dual-band imaging system
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2 E AN PR AP BRI 3 Table 2 Dual-band detectors in occident
Organization Array Pixel/um Band Readout mode NETD/mK
RVS 1280x720 20 MW/LW division MW:27 LW:39
640x512 40 MW/LW division MW:18 LW:27
Sofradir 640x512  20/24 MW/LW  synchronize ~ MW:18 LW:25
AIM 640x512 20 MW/LW  synchronize =~ MW:18 LW:25
SELEX 860x480 20 MW/LW division MW:24 LW:33
3 [E AR BRI 2R A BLALAMNRR R G
Table 3  Single-detector middle and long wave dual-band infrared imaging systems in occident
o Fov F Band/ Pixel/
System Organization Array Year
[/Focal length number pum pum
Dual-band imager witha ~ US Army 4.7-54
) 5.86° F3 256%256 40 2001
QWIP array Lockheed-Martin 8.4-9.0
Dual-band radiometer for ~ US Air Force 44-51
0.72° F7 320240 40 2006
temperature measure Voxtel 8.0-9.1
Dual-band camera with IRCAM 50 mm/86 mm 4.3-5.0
) F2 384x288 40 2007
advanced image process AIM 100mm/390 mm 7.5-9.3
. uUsS Army
3rd Generation FLIR 13.8°,6.6° 3.6-5.3 1280x720
RVS F3/F6 20 2008
demonstrator 2.5°,1.2° 7.8-9.4 640x512
OASYS
Dual-band camera with Thales 4.3-5.0
] 384x288 25 2012
QWIP dual-band array Sofradir 8.0-8.7
Robust dual-band infrared  US Army 4754
target tracking with a University of 50 mm F2.3 8.4 9'0 256x256 2014
dual-band camera Oklahoma o
Comparative performance  Aviation and 2653
of middle and long wave  Missile Research 234 mm F2.3 7.8 9'4 1280x720 12 2015

infrared system Engineering Center
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Image of tank:(a) Middle wave
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Image of helicopter: (d) Middle wave
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Fig.4 Dual-band images of military targets using a single-detector imaging system
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(b) Long wave

(e) K (f) e

(e) Long wave

(c) Rl

(c) Fusion

(f) Fusion

(b) K3 (b) Long wave
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Fig.5 Dual-band images using the 3rd generation FLIR demonstrator of America
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Fig.6 Dual-band IR image from camera with advanced image process ability
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Fig.7 Images from target track test of the silent acquisition and surveillance system
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(b) Long wave
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