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Aliasing effect of sampled infrared imaging system
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Abstract: Under sampling leads to aliasing effect which have seriously effect on the image quality for
infrared focal plane arrays. According to the imaging processing of staring system, sampling process of
detector was analyzed in the time domain to study aliasing effect on image quality using a quantitative
method in the frequency domain. Simulation experiment on aliasing phenomenon of periodic and aperiodic
objects based on the reason of aliasing effect was completed. Simulation experiment show that aliasing
distortion phenomenon will be exist in periodic objects, but there will be zigzag stripe in aperiodic
objects. It can be concluded that aliasing distortion is small in low frequency and noise tends to mask the
target pattern, but aliasing distortion is serious in high frequency where aliasing is dominant, this has a
certain reference value for eliminating the influence of aliasing confusion and system parameter design.
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Fig.1 Sampling model diagram of detector array
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Fig.2 Schematic diagram of infrared focal array
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about undersampling
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Tab.1 3—-D noise component descriptions

3-D noise .. . .
Descriptions of noise Source of noise
component
Random temporal-spatial Basic detector
OrvH . .
noise temporal noise
Orv Temporal row noise Readout noise
Om Temporal column noise Readout noise
oy Frame-to-frame noise Frame processing
O Random spatial noise Non-uniformity
oy Fixed row noise Non-uniformity
ay Fixed column noise Readout noise
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Tab.2 Default 3—-D noise components for staring

system

Noise components Default of noise

O 0.400ny
Oy 0
oy 0
Om 0
or 0
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Fig.4 Four-bar pattern images under sampling at 0.9 cycle/mrad
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Fig.5 Four-bar pattern images under sampling at 1.35 cycle/mrad
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Fig.6 Analysis diagram of noise and aliasing
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Fig.7 Sampling diagram of natural scene image
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