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Ensemble Image Classification
Using Genetic Image Network as Weak Classifiers

SHIRO NAKAYAMA, ! SHINICHI SHIRAKAWA |, T!
NORIKO YATA ! and ToMoHARU Nacaof!

Automatic construction method for image classification algorithms have been
required. Genetic Image Network for Image Classification (GIN-IC) is the au-
tomatic construction method for image classification algorithms which include
image transformation component using evolutionary computation, and its ef-
fectiveness has already been proven. In our study, we try to improve the per-
formance of GIN-IC with AdaBoost algorithm using GIN-IC as weak classifiers
to complement with each other. We apply our proposed method to three types
of image classification problems, and show the results in this paper. In our
method, discrimination rates for training images and test images improved in
the experiments compared with the previous method GIN-IC.
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2. Genetic Image Network for Image Classification (GIN-IC)
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Fig.1 Example of a structure in Genetic Image Network for Image Classification for binary

classification.
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Fig.2 Example of a structure in proposed method for binary classification.
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Table 1 Parameters used in the experiments.

Parameters GIN-IC Proposal
Generation alternation model (14+4)ES (14+4)ES
Mutation rate (Pp,) 0.02 0.02
Image transformation nodes (n;) 100 Add 50
Feature extraction nodes (ng) 100 Add 50
Arithmetic operation nodes (nj,) 100 Add 50
Output nodes 6,2,5 6,2,5
The number of generations 112500 -
The number of weak classifiers (T") - 100
Error rate threshold (7) 0.4
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*1 http:/vismod.media.mit.edu/vismod/imagery/VisionTexture/vistex.html
*2 http://cbcl.mit.edu/software-datasets/PedestrianData.html/
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Fig.4 Example images used
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Fig.3 Training images used in experiment 1 (texture). trian).
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Fig.5 Training images used in experiment 3 (generic object).
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Table 2 Discrimination rate for the training and test images (texture).

Training set Test set

Class GIN-IC Proposal GIN-IC Proposal

Average Average Average + SD | Average + SD
Bark 99.0% 100.0% 70.7 £ 9.2% 91.7 + 4.0%
Food 100.0% 100.0% 86.1 + 5.8% 98.4 + 1.8%
Grass 100.0% 100.0% 88.1 + 3.2% 85.6 + 6.5%
Metal 90.0% 100.0% 76.7 + 16.2% 98.3 + 1.9%
Stone 99.0% 100.0% 80.4 + 10.5% 94.9 + 5.7%
Fabric 100.0% 100.0% 94.7 + 6.1% 99.4 + 0.8%
Total 98.0% 100.0% 82.8 + 8.2% 94.7 + 1.5%
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Table 3 Discrimination rate for the training and test images (pedestrian).

Training set Test set
Class GIN-IC Proposal GIN-IC Proposal
Average Average Average = SD | Average + SD
Pedestrian 89.5% 100.0% 81.4 + 7.0% 88.6 + 4.2%
Non-pedestrian 90.5% 100.0% 73.0 £+ 10.5% 75.7 + 4.0%
Total 90.1% 100.0% 80.5 + 6.1% 87.2 + 3.7%
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Table 4 Discrimination rate for the training and test images (generic object).

Training set Test set

Class GIN-IC Proposal GIN-IC Proposal

Average Average Average + SD Average + SD
Building 76.0% 100.0% 34.3 + 19.5% 62.7 + 6.9%
Bus 95.0% 100.0% 67.6 + 12.4% 74.8 £ 7.8%
Elephant 95.0% 100.0% 66.3 + 10.7% 84.0 + 5.9%
Flower 100.0% 100.0% 70.9 + 9.1% 86.4 + 7.3%
Horse 96.0% 100.0% 56.6 + 19.5% 73.4 £ 7.9%
Total 92.4% 100.0% 59.1 + 6.3% 76.3 £ 3.5%
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