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A technology for eliminating stray light
in optical readout of FPA
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University of Science and Technology of China, Hefei 230027, China)

Abstract ; In the uncooled optical readout infrared imaging technology based on knife edge filter, the reflection of the op-
tical elements bring in stray light spots in the CCD target surface. It makes the proportion of FPA image in the detected
light intensity signal reduced, thus the sensitivity of optical detection is reduced. A polarized optical readout system was
proposed. Polarizers and a quarter wave plate are added to the system. The polarizing beam splitter is used to replace the
original beam splitter. The reflected stray light of the optical components in the optical path is thus eliminated. The pro-
portion of the FPA image received in the CCD target surface substantially increased, so the optical detection sensitivity is
enhanced. The polarized optical readout infrared imaging experiment result showed that the detection sensitivity increased
by about 47% than the non-polarized system, which is close to the theoretical value.
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Fig.1 Schematic of the infrared imaging system
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Fig.2 Experimental setup (a. LED light source, b. pin-
hole, c. beam splitter, d. Fourier transform lens, e. glass
window, f. vacuum chamber, g. FPA, h. germanium
glass, i. infrared lens, j. Filter blade, k. CCD
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Fig.3 (a) image with no shading, (b) image with shading
between FPA and glass window, (c) image with shading be-
tween glass window and Fourier transform lens, (d) image
with shading between Fourier transform lens and beam split-
ter, (e) image with LED light source off, and (f) image
with shading in front of the CCD
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Fig.4 (a) image of FPA, (b) image of stray light caused
by glass window, (c) image of stray light caused by Fourier
transform lens, (d) image of stray light caused beam splitter,
(e) image of outside stray light, (f)dc component of CCD
background
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Fig.5 components of CCD image
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Fig. 6 Image (a) ~ (c) were recorded when the CCD was
not supersaturated, (a) image with no shading, (b) image
with shading between FPA and glass window, (c) image of
subtraction of (a) and (b) ; image (d) ~ (f) were recorded
when the CCD was supersaturated, (d) image with no shad-
ing, (e) image with shading between FPA and glass window,
(f) image of subtraction of (d) and (e)

{EA LB BOR , AR SCIR T IR dROL#3E H R G 1
FPA 5P Z [ 48 i i 2 2 — B, 2R Fi
PRI R BT, FETE TR AL I8 I i A
XPOEUER A B EREATE R , 72 CCD 5k B &S A I
Baxs CCD My LR BEAT I 5, an1&T 7 . SLiR
& EEE IR R AS 5 22 Pk sh 77 1) AT T 4K Y
LAmARIE , %7 10 B IR IR0 AT E A R AR 7 e e

B7 WIRSEEE(a JEIR,b. /ML, c. m.REEF,d. IRARSE
BBt e MBS, f WHMNEE, g ASKE,h W32 —
W R i FPA,j. 453088 k. 20403485 ,1. 3EP% J1 0 ,n. CCD)

Fig.7 polarized light path (a. light source, b. pinhole, c.
polaroid, d. polarizing beam splitter, e. Fourier lens, f. glass
window, g. vacuum chamber, h. quarter wave plate, i. FPA,
j- germanium glass, k. infrared lens, 1. filter blade, n. CCD
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Fig.8 Polarization when the light past the quarter
wave plate
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Fig. 9 Images (a) ~ (c) were recorded when the CCD was
not supersaturated, (a) image with no shading, (b) image
with shading between FPA and the quarter wave plate, (c)
image of subtraction of (a) and (b)
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Fig. 10 Hand image of original light path and grayscale
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Fig.11 Hand image of polarized light path and grayscale
histogram
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