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Target-characteristics-based equivalent blur
model for under-sampled imaging systems
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Abstract; Considering the human visual characteristics, a target-characteristics-based equivalent blur
model for under-sampled imaging systems is proposed. The introduction into the model of the tolerance
of the under-sampling system to the spurious response and the effective frequency spectrum makes the
newly proposed model more accurate in the prediction of the target discrimination performance of an
under-sampled imaging system.
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Fig.1 The effective target frequency spectra
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Table 1 Display interpolations for sampling experiments
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Experiment 25 & Line First Interpolate Second Interpolate

Third Interpolate System magnification Detector fill factor

Alias Linel None Replicate
Alias Line2 None Bilinear
Alias Line3 None Bicubic
Alias Line4 Replicate Replicate
Alias Line5 Bilinear Bilinear
Alias Line6 Bicubic Bicubic

Replicate 9 Large
Replicate 9 Large
Replicate 9 Large
Replicate 18 Large
Replicate 18 Large

Replicate 18 Large
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Table 2 Detector fill-factor and display interpolations for sampling experiments

Experiment 36 & Line First Interpolate Second Interpolate

Third Interpolate System magnification Detector fill factor

Alias Linel None None
Alias Line2 None None
Alias Line3 None None

Alias Line4 None None

Bicubic 11 Large
Replicate 11 Large
Replicate 11 Small

Bicubic 11 Small
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Table 3 Precision comparison of the three models

) NC model EB model Tgt-EB model
Experiment
RMSE COD RMSE COD RMSE COD
25 0.272 0.08 0.231 0.33 0.0815  0.8689
36 0.216 0.46 0.174 0.65 0.0732  0.8602

Mean 0.244 0.27 0.203 0.49 0.0774  0.8646
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