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ABSTRACT

Image classification plays an important
role on applications of image processing. It is a
challenge to classify general images precisely.
In this paper, we propose a new automatic
image classification system based on genetic
programming. In the proposed system, we
design an approach to learn the classification
functions from a set of feature victors. The
main characteristic of the proposed system is
that classification functions can be generated

automatically according to the selected features.

The distinct features are selected and evaluated
together such that an effective classifier can be
achieved. In the experiment, we found that the
proposed automatic image classification system
is accurate and efficient for general images.

[ Keywords: image classification; genetic
programming; automatic classification ]
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engineering  approach  for  image
10 Piew B2 FlEHE LA
% B LA &
1 |region-centroid-col |the column of the center pixel of the region.
2 |region-centroid-row|the row of the center pixel of the region
3 | region-pixel-count |the number of pixels in a region =9
the results of a line extractoin algorithm that counts how many lines of length 5
4 |short-line-density-5 |(any orientation) with low contrast, less than or equal to 5, go through the
region.
5 |short-line-density-2 |[same as short-line-density-5 but counts lines of high contrast, greater than 5.
measure the contrast of horizontally adjacent pixels in the region. The mean are
6 |vedge-mean given. This attribute is used as a vertical edge detector
measure the contrast of horizontally adjacent pixels in the region. The standard
7 |vegde-sd deviation are given. This attribute is used as a vertical edge detector
measures the contrast of vertically adjacent pixels. Used for horizontal line
8 |hedge-mean detection.
measures the contrast of vertically adjacent pixels. Used for horizontal line
9 |hedge-sd detection.
10 |intensity-mean the average over the region of (R + G + B)/3
11 |rawred-mean the average over the region of the R value
12 |rawblue-mean the average over the region of the B value
13 |rawgreen-mean the average over the region of the G value
14 |exred-mean measure the excess red: (2R - (G + B))
15 |exblue-mean measure the excess blue: (2B - (G + R))
16 |exgreen-mean measure the excess green: (2G - (R + B))
3-d nonlinear transformation of RGB. (Algorithm can be found in Foley and
17" |value-mean VanDam, Fundamentals of Interactive Computer Graphics)
i 3-d nonlinear transformation of RGB. (Algorithm can be found in Foley and
18 |Saturatoin-mean VanDam, Fundamentals of Interactive Computer Graphics)
3-d nonlinear transformation of RGB. (Algorithm can be found in Foley and
19 |hue-mean

VanDam, Fundamentals of Interactive Computer Graphics)




# 2: GP Quick %#c& %

Population 2000 Crossover weight 28%

Node mutate weight 43.5% Crossover weight annealing  [20%

Mutate constant weight 43.5% Mutation weight 80%

Mutate shrink weight 13% Mutation weight annealing  [40%

Selection method Tournament |Terminal Fl1,F2,...F19
Tournament size 7 Function set +, —, X, +

FARTIE S~ AN E - g

Joricktace= (F12/F16)-(F16-(F14-(F3-1))))

fa=F12-112

Frotiage= (((((120/F14)-(-71*F8))/(F11xF 11 xF11))+(((F15+F 16)x(F17-F14))+(((F19x-38)-((F8-F
11) xF8))-((F8-F11) x (F8-F17)))))+(F8-F11))-35)/20)-F12) x15)

JGrass—= (F19+(1/(F12-120)))

Fvindow= (- (/ F3 (x F18 (- F15 F11))) (/ (x (/ F3 (x F18 (- F15 F11))) (- F15 (/ (- F15 (- F15 (- F15
(- F15 (/ F11 (- F15 F11)))))) F9))) (- (- F11 F16) F16)))

Seemen= (/ (x (+ (+ (- (/ (+ F12 (+ F3 F2)) (+ F12 (+ (- (/ (+ ( F12 (+ F12 (+ F3 -21))) (+ F3 (+ F8
F2))) F3) F12) -25))) F12) (/ (/ F12 F2) (+ F9 —27))) 94) F3) (+ F12 -27))

Soan= ((((F19-F2)+F10)x((F9+F 12)/(-73/F12)))/F 1 7)+F10)+((((((F19-F2)+F10)x((F9+F12)
(-74/F12)))/F17)+F17)+F6)-F9)-126)+(F8-F9)))-120)+(F19-F9))

i

# 4: Segmentation 2_ B3R F LA~ MR %

I

j[Brickface ,fSkv fi: oliage f Grass f ‘Window j[Cement j[Path
Brickface| 283 0 0 0 87 97 0
Sky 0 300 0 0 15 0 1

Foliage 2 0 273 0 43 34 0
Grass 0 0 0 297 3 68 0

Window 1 0 44 0 265 48 0

Cement 1 0 1 0 73 281 32
Path 0 0 1 0 3 5 299

Precision| 98.6% | 100% | 85.6% | 100% | 54.2% | 52.7% | 90.1%
Recall | 94.3% | 100% | 91.0% | 99.0% | 88.3% | 93.7% [ 99.7%




