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Camouflage and visual attention

M Gain the attention of individuals - passing information

B Avoid the attention of enemies
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Camouflage Assessment

Assessment of Local Conspicuity

M Numeric analysis (ALOPEX)  Algorithms for Conspicuity Parameter Extraction
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Eye Movements and Receptive Fields

m Saccadic Eye movments to
regions of visual attraction

m  Anomalies in the peripheral
vision

m Search tasks and motivation can
change the movement pattern,
but not the saccadic fixation
pattern
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Eye Movements and Receptive Fields

Receptive Fields for center surround comparison

of image parameters

Local Anomalies excite the receptive fields and
lead to target selection for next eye fixation

point

Model this mechanism in order to quantify
regions in the image for the fixation likeliness

The less, the better camouflaged
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Eye Movements and Receptive Fields

B Receptive Fields for center surround comparison of image parameters

Laminar organization of the retina
Ventricular side
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ALOPEX Workflow

Anflugsequenz (optional)

Videoverarbeitung
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Einzelbilder, ROls, Homographien
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Homography and Keyframes

B Homography — Estimating the
scenery as a plane and calculate its
3D movement in space

B Can be used to predict the
movement of stationary objects
(even if they are not in the image)

Automatically move the ROI
Image stabilization

B Logarithmic Distance for Keyframe
selection
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Conspicuity Evaluation

Sampling

® Circular weighted sampling spots
were necessary

Favorable: Hexagonal Grid

Multi-scale analysis to avoid size
effects
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Conspicuity Evaluation

Sampling

Circular weighted sampling spots
were necessary

Favorable: Hexagonal Grid

Multi-scale analysis to avoid size
effects

Recombination by Voronoi
Diagrams
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Conspicuity Evaluation

Sampling

Circular weighted sampling spots
were necessary

Favorable: Hexagonal Grid
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Image statistics / local parameters

170 168 208 213 243

174 241 g‘- 219

202 252 232 206

B Needed: suitable set of image parameters, biologically plausible for human obsververs

B  Model for center surround comparison to obtain conspicuity maps

® Linear / GLCM = Fourier ® Radon
Color difference (CIELAB) Power law exponent « Linear elements
Mean luminance Noise deviation Creasiness
Root mean square contrast Repeating patterns Corrugation
Angular second moment Orientation inequality factor
correlation Rectangularity
energy
homogenity
entropy
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ALOPEX Workflow

Anflugsequenz (optional)

Videoverarbeitung

Hex-Rasterung (x8)
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Einzelbilder, ROls, Homographien
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Results

Color Difference N Pt : jon (Corrugation)
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ALOPEX Workflow
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Assessment

Auffilligkeit (oberes Quantil)
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Camouflage effectiveness in approach flights
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Camouflage effectiveness in approach flights

Intensitat, Luminanz Rechtwinkligkeit
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Evaluation of Camouflage
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Summary

B Camouflage is important to enhance military effectiveness by increasing
the survivability of the unit

B Quantification of conspicuousness to determine effectiveness of
camouflage in advance and to improve it prior to the mission.

B Not limited to Bandwidth

® Can be tuned to different tasks, by adapting the weighting of the
different conpicuity maps
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Fraunhofer Institute of Optronics, System
Technologies and Image Exploitation IOSB

SIGNATORICS - SIG

alexander.schwegmann@iosb.fraunhofer.de
Gutleuthausstrasse 1
D-76275 Ettlingen

Thank you for your interest and attention Telefax: 07243 1992295
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Image statistics / local parameters

C.I.E. 1931 Chromaticity Diagram

B Color Difference

B CIELAB Colorspace

“ Weighted to represent y
human volor reception

W Spatial distance of colors
represent the precieved
color difference Af
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Fourier transform
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W Spatial frequency analysis

B Frequency dependent power spectrum

frequency ratio and noise deviation

B Cepstrum

high amplitude peaks for repetitive texture
elements

W Orientation dependent power spectrum

Orientation of spatial frequencies

Amplitude

QmaxPPO = 1.6412
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Radon Transform

R(r,0)[f(x,y)] = U f(x,y)6(xcosO + ysin — r)dxdy

B Line integration of the function f(x,y)

®  Known from Tomography

B Can be used to detect linear elements

® Derivative of r can be used for localizing linear
elements
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Radon Transform

(1)

Rf
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Radon Transform
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Radon Transform
Hough Transform

Rf

g8
g 3

v 8 @ @
o 8 8 8 B8
°

29

\

~ Fraunhofer

10SB



Radon Transform

R(r,0)[f(x,y)] = jf f(x,y)d0(xcos8 + ysinf — r)dxdy

® Derivative of r can be used for localizing linear elements

® If the sum of the derivative shows peaks for specific orientations, this hints
towards a pronounced parallel corrugation

B s the mean value of the summed derivatives over all orientation is high, it hints to
a high undirected corrugation (creasiness)
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Results

Color Difference
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