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Visualizing Evolutionary Decision Network Process for
Image Classification
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Abstract:

In recent years, machine learning techniques have been developed for image classification. While many tech-
niques have contributed to achieve better performance on various tasks, their models are blackbox and their
interpretations are effortful. On the other hand, for some application it is important to make it clear why
and how they work. We previously proposed a method for generating simple natural language descriptions
from decision trees and decision networks using the if-then rules. However, some features are hard to under-
stand and analysis of classification tends to be difficult. In this paper, we introduce a visualization technique
which displays the feature distribution to provide us insight into image classifications. It allows us to gain a
better understanding of classifiers and intuitive interpretations. We trained the image classifiers on several
benchmarks and generated visualizations. We found the visualizations obtained intuitive and our method is
efficient.
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Fig. 1 Non-interacting and interacting operations.
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Fig. 2 Images used for the experiments.
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Fig. 3 Region to calculate the features.
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*2 http://cvcl.mit.edu/database.htm
*3  http://www.robots.ox.ac.uk/ vgg/data/flowers/102/
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Table 1 Linguistic terms for each feature.
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Table 2 The classification accuracy and network size.

EDEN
DEREE - FE
Coast & Beach vs. Mountain vs. Open Country 91.7% 15
Dandelion vs. Poppy vs. Marigold 95.6% 14
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*4  http://www.vision.caltech.edu/Image_Datasets/Caltech256 /
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Fig. 4 Heatmap for EDEN Ttained on Urban and Nature.
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Fig. 5 Visualizations for EDEN trained on Urban and Nature.
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#*& 3 motorbike O¥H - KAIDOFHER
Table 3 Accuracy of EDEN applied to Motorbike Class.

3 (5 ) FAT (5 A7)
IR Cunite | BHRE Cownite | BHRE Cunite | HHHE Covnite
0.968 0.988 0.057 0.488
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U7z, BEFEOENIEEMGET 5 72012 — RO 5331
MIEICERE L, ERINBBEOESM LML -, fEE
L UT, B TREE L - 0 R 0 0 BB R % BRIz
FIFFITRT Z e AL 2 b, BEMEE CRESE L 7= 08
BOEBHEMDOR LIZORIFEIENTELLEVRS.

SHOMEE LT, FMHZOEREIZADETHEY
5 ADENE IR T S 2 & A AR I IR DMt
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B 6 Motorbike D7 7 A5 L&D —hvy S
Fig. 6 Heatmap for EDEN trained on motorbike class.

NETOND. ZNIKERBESRSER Y OEEISHTIE,
DI T ADTRTOHHEERT b0 IX 0L, DY
T 2ADEWBHHIEIZ 2L I W T EEENH LD TH
5. ZD®H, %75 ANFEO S EREFIHT 5RIZ2
5 AR DENDHAREIZ D 5 & D R TIED MG A
ThHdEEZD.

F 72, ARFCTILLLER AT A L X3\ if-then L —
NEFAWTHE%1TS5 EDEN 254 & U THOEMEIED A
{b&iTo70, —a—JNhxy NU—=2y, MopkEE
BB A BRI R R AT 2 BN D D, HSHAED
HFIZIXER T2 OHEME TH B2 T 2 Z & N
HRHDOWHY, TNODONHHBIIN U CTEBEW TP
PTWVEHE AR T 2 FIEERG T EHLENRD L. 2,
BRI NZHED S0 T I 2BER E TRHME L, 2%
FHEOEIMZRBIRT I E5BOFETH 5.
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