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Abstract: The automatic construction of image classification algorithms using machine learning has been
studied and is shown to be effective. Although classifiers constructed through such methods are very effec-
tive, these structures and classification processes cannot be easily understand by humans. A decision tree
has a readable structure among classifiers. Further, we previously proposed evolutionary decision network
(EDEN) that places greater importance on the ease of understanding for humans. These methods are easier
to understand than other machine learning methods because they use if-then rules. However, they become
more difficult to understand as the structures of classifiers increase in complexity. In this paper, we propose
a method that generates sentences to explain classification processes constructed using a decision tree and
EDEN in advance. The proposed method converts the classification processes into explanatory sentences us-
ing the dictionary of word-feature pairs and word-threshold pairs. The explanatory sentences are generated
according to the granularity specified by the user. We apply this method to test problems involving two-class
categorization of generic images and two-class categorization of medical images. The results indicate that
the proposed method generates appropriate explanatory sentences that are easy to understand for humans.

Keywords: analysis of classification processes, image classification, machine learning, decision tree, evolu-
tionaly algorithms
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Fig. 1 A phenotype of EDEN.
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Fig. 2 A genotype of EDEN.
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Fig. 3 An example of interactions.
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Fig. 4 Example images used for the experiments.
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Fig. 5 Target of classifying and reference input areas of EDEN.

4.2 —MREGSFE

—EEED 2 7 FABEE LT, N2 ETTLRET
J, 73Tk, OEb) EHMEGHT S 3HEEOE
BRaA T\, =2 1O L CHM &R AT - 72,
%+ v Mid Caltech-101 32005, %27 7 AZ N1 50 D
WG My, Wi 1 AN TONEEITo 72, L1
BB %R 4 12777, C4.5 12OV TIEE G & Hg
wx B L, EDEN CTIZE 5 @ X 9 ICHEOFLh 5
B A XD 0.5 0D % S, LSO EFHDER
SRS E LT L7, EDEN OBl ) — K&
LTI, ADSEE LEWEICL S 208D ) — F72UT
AR L7z, H L7z HLS ffm & = v VI ¥ 5 4F
i 15 fH L REM O IERER 2 IR, ZDLE, £
J—=FOLEWERT— % OFHEICE ) 4T 5554013,
0.0 BLE 0.2 i, 0.2 D E 0.4 Ko X H120.2 T 208
PACRZLZDDEFEH Y BT TS, 72 & 2 ATFIHEH 0.0
PLE 02 Kiioa1d [&THE], 0.6 LLE 0.8 Kiifio
BAEE WA 0X)inb. /2, S L OEERE
B [N SIOENFNTEAER ], [HELIDENE
THREWV] L3 2 OFENORICEIFR A 2 v
b ETENENOEEARBL TS, — /TS OFHHE
X, ZOL)ICEEFCRE AL CTHEY RKRT
LOTIER L, TIEHswa ], [fEerif] Lwvoizk)

*3 http: //www.vision.caltech.edu/Image_Datasets/Caltech101/

47



BIRNIBZ ARG FEEEFEESE Vol.9 No.1 43-52 (Feb. 2016)

® 2 MBI EER TH W 72 R & EE ) Oxf vk
Table 2 The dictionary of word-feature pairs for generic image
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Fig. 6 The C4.5 classifier for moterbike and grand piano
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Fig. 8 Small intestine images taken by wireless capsule

endoscopy [16].

49



9 C4.5 12 & o THERS & N 72/NG i 5 0 53 i 3

Fig. 9 The C4.5 classifier for small intestine images.
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Fig. 10 The EDEN classifier for small intestine images.
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