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Automation Difficulties

variable sizes and shapes of 
targets
variable orientations
variable clutter levels
variable image data quality



Noncommutative Group 
Harmonic Analysis

Noncommutative group structure on image data 
indexing set including non-standard translations

Affine motion within the image data space

Multi-dimensional (non-separable) feature 
encoding

Localization in image/spectral domain
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Processing Speed 
Projection Computation < N log N

MATLAB, Windows Laptop, per image
Projection computation ~ 0.9 seconds
(robust and fast detection)

Classification on reduced (by ~ 90%) data set
~ 2.5 seconds
(image-domain classification, room for improvement)

























Performance Comparison



SAS Mine-Like Object Detection ROC Curve

Pd

False Calls per Image



Thin Line Detection

• Six single pixel 
lines embedded in 
noisy background 
(web photo of 
grass from 
Google).

• Lines in 4 
orientations, 
intensity = 50.



Recovered Lines



Original 2304 x 3456 pixel image 256 x 256 monochrome clip
Wire Detection

Sum of 8 
projections

Horizontal 
projection threshold of sum



Wire Detection (2)



Sum of 8 projections
256 x 256 clip

256 x 256 clip

Sum of 8 projections

Wire Detection (3)



Detection in Severe Noise

• Vertical box 
confidence: 3/3

• Horizontal box 
confidence: 3/3
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