Journal of The Korea Convergence Society e-ISSN 2713-6353
Vol. 13. No. 3, pp. 01-09, 2022 DOI : https://doi.org/10.15207/JKCS.2022.13.03.001

EdilA T0]01aF 0l0|X| Xis =& et HA

ZI= 0}
OO0 -

SRHYTHSt HAHFES

ok

3 @4
A Study on Automatic Classification of Class Diagram Images
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Abstract UML class diagrams are used to visualize the static aspects of a software system and are
involved from analysis and design to documentation and testing. Software modeling using class
diagrams is essential for software development, but it may be not an easy activity for inexperienced
modelers. The modeling productivity could be improved with a dataset of class diagrams which are
classified by domain categories. To this end, this paper provides a classification method for a
dataset of class diagram images. First, real class diagrams are selected from collected images. Then,
class names are extracted from the real class diagram images and the class diagram images are
classified according to domain categories. The proposed classification model has achieved 100.00%,
95.59%, 97.74%, and 97.77% in precision, recall, F1-score, and accuracy, respectively. The accuracy
scores for the domain categorization are distributed between 81.1% and 95.2%. Although the
number of class diagram images in the experiment is not large enough, the experimental results
indicate that it is worth considering the proposed approach to class diagram image classification.
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Table 1. A Dataset of Class Diagram and
Non-Class Diagram Images
Image Types Training Val. Testing
Class Diagrams 406 137 136 679
Non-Class Diagrams 399 133 133 665
Total 805 270 269 1,344
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Table 2. Performance Measures of the Proposed
Class Diagram Image Classifier

Prediction Values

CD NCD
Actual [ TP: 130 FN: 6
Values
NCD FP: O TN: 133
Eval. Metrics Formula Values(%)
Precision TP/(TP+FP) 100.00
Recall TP/(TP+FN) 95.59
F1-Score 2*(P*R)/(P+R) 97.74
(TP+TN)/
Accuracy (TP+EN+EP+TN) 97.77
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Table 3. Similarity Score (SS) by Class Names

Account, Current, Customer, Bank, Deposit,
Banking, System, Personal, Business

Class Names

Category Banking | Library Flight School Order

SS 0.46 0.19 0.08 0.06 0.04
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Table 5. A JSON Format for the Class Diagram

Categorization

"CD_Img_Name": a name of a class diagram
"Org_Class_Name": a list of class names,
"EX_Class_Name": a list of extended class names,
"Similarity_Score": a list of pairs(category, similarity score)
"Category_Name": a name of a category

}
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Table 6. Comparison between the Proposed Model and Prior Classification Models

Authors # of Images Algorithm/Model Accuracy(%) Remarks
CNN w/ & w/o w/ Reg.: 86.6 L
Gosals [2] 3,282 Regularization w/o Reg.: 85.4 UML Image Classification
Modified Multiclass Image Classification
Sheherban [3] 3.231 MobileNetV3 & ResNet 98.7 Transfer Learning
Moreno [4] 18,899 Machine Learning 94.4 UML Image Classification
) ResNet50 CNN IC: 95 ~ 98 Image Classification (IC)
Munialo [6] 2,000 Tesseract OCR TE: 91 ~ 98 Text Extraction (TE)
. Transfer Learning
Proposed ResNet50 CNN IC: 97.8 e
Aooroach 1,344 EasvOCR CCD: 893 Image Classification (IC)
PP 4 T Categorization of Class Diagrams (CCD)
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