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Abstract: Nine fundamental issues associated with infrared imaging technology were discussed: choice of
work waveband of infrared/thermal imager, common differences of three generation infrared/thermal
imaging, five scanning imaging patterns, characteristics of the second generation infrared imaging, LWIR
scanning imaging and MWIR staring imaging, cooled and uncooled infrared imaging, comparison of
uncooled FPA detectors, detector element size and detector array format, double meaning of the generation
of infrared imaging.
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Fig.2 The radiance of a blackbody as a function of wavelength
for five different temperatures
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Table 1 Radiation flux density of 300 K blackbody in the
wavelength band of LWIR, MWIR and SWIR

. 8~12 3~5 1~25
PR (um)
(LWIR) (MWIR) (SWIR)
AR/ ik
. ) 172.5672 5.8611 0.0027
=RE (WIm?)
- ; E~1‘4um
sl T e

04t

[okcd 3

bLiE

o2f .

o1F

ol

01 . . . . . . . .
2000 1800 1600 1400 1200 1000 800 600 400
RERE (O

B3 MoK Hi R R AT A G LA S I R R
Fig.3 The radiation flux ratio between LWIR, MWIR and SWIR
as a function of temperature
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Fig.4 The SWIR, MWIR and LWIR images of a flying aircraft
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Fig.5 Transmission of infrared radiation in atmosphere Fig.6 Infrared detector spectral response range and atmospheric window
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Table 3 Common comparison of three generation infrared/thermal imaging technologies
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Fig.10 Image of a scanning thermal imager using LWIR HgCdTe
480X 6 TDI linear array FPA and opto-mechanical scanner
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Fig.13 Detector element architecture of vanadium oxide

microbolometer
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Fig.16 Hand-held thermal imager
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Table 6 Detector element size and array format of three uncooled infrared FPAs made in France
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