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In this ﬁroject, the system and related algorithms have been considered to
support programming education. Through the project, the user interface of the online programming
learning support system, where submitted programs and learning history are accumulated, has been
extended in stages. Using the accumulated data, several machine learning algorithms have been
developed to provide different types of feedback. The system has also been extended based on the
architecture which promotes the research and development of algorithms and user interfaces by the
third parties.



1)

2)

3)

1)

D

2)
3)

D

2)

3)

Aizu Online Judge

88

1]

97

96

KSOFM

94

SNS

99

API



4)

[2]
5)
[3]
3
K
6)
[41 LSTM
7) [5]

[1] Chowdhury Md Intisar, Yutaka Watanobe, Classification of online judge programmers
based on rule extraction from self organizing feature map, 2018 9th International
Conference on Awareness Science and Technology (iCAST), 313-318.

[2] Tomohiro Saito, Yutaka Watanobe, Learning Path Recommendation System for
Programming Education based on Neural Networks, International Journal of Distance
Education Technologies (1JDET), Vol. 18, No. 1, 36-64.

[3] Chowdhury Md Intisar, Yutaka Watanobe, Cluster analysis to estimate the difficulty
of programming problems, Proceedings of the 3rd International Conference on
Applications in Information Technology, 23-28

[4] Yunosuke Teshima, Yutaka Watanobe, Bug detection based on Istm networks and solution
codes, 2018 IEEE International Conference on Systems, Man, and Cybernetics (SMC),
3541-3546.

[5] Hiroki Ohashi, Yutaka Watanobe, Convolutional neural network for classification of
source codes, 2019 IEEE 13th International Symposium on Embedded Multicore/Many-
core Systems-on-Chip (MCSoC), 194-200



Tomohiro Saito and Yutaka Watanobe

Learning Path Recommendation System for Programming Education based on Neural Networks 2019
International Journal of Distance Education Technologies

DOI
Yi-Cheng Chen, Shih-Hao Chang, Wei-Hsun Liao, Jianquan Liu, Yutaka Watanobe 12
A cloud-based system for dynamically capturing appliance usage relations 2016
International Journal of Web and Grid Services 257-272

DOl
10.1504/1JWGS.2016.079161

10 0 10

Chowdhury Md Intisar, Yutaka Watanobe, Manoj Poudel, Subhash Bhalla

Classification of Programming Problems based on Topic Modeling

7th International Conference on Information and Education Technology

2019

Intisar Chowdhury, Yutaka Watanobe

Cluster Analysis to Estimate the Difficulty of Programming Problems

3rd International Conference on Applications in Information Technology

2018




Tomohiro Saito, Yutaka Watanobe

Learning Path Recommender System based on Recurrent Neural Network

The 9th IEEE International Conference on Awareness Science and Technology

2018

Intisar Chowdhury, Yutaka Watanobe

Classification of Online Judge Programmers based on Rule Extraction from Self Organizing Feature Map

The 9th IEEE International Conference on Awareness Science and Technology

2018

Yuto Yoshizawa, Yutaka Watanobe

Logic Error Detection Algorithm for Novice Programmers based on Structure Pattern and Error Degree

The 9th IEEE International Conference on Awareness Science and Technology

2018

Yunosuke Teshima, Yutaka Watanobe

Bug Detection based on LSTM Networks and Solution Codes

Bug Detection based on LSTM Networks and Solution Codes, The 2018 IEEE International Conference on Systems, Man, and
Cybernetics

2018




Chowdhury Md Intisar, Yutaka Watanobe

Fuzzy Rule Mining by Clustering Approach to Estimate the Difficulty of Programming Problems

The 2018 World Congress on Information Technology Applications and Services

2017 2018

Tomohiro Saito, Yutaka Watanobe

Problem Recommendation System based on Learning Path of Ability Charts

3rd International Symposium on Big Data Analytics in Science and Engineering

2017 2018

Machine Learning Approach for Strength and Rating Estimation of Online Judge Programmer

Chowdhury Md Intisar, Yutaka Watanobe

3rd International Symposium on Big Data Analytics in Science and Engineering

2017 2018

Mirai Watanabe, Yutaka Watanobe, Alexander Vazhenin

Architecture for Hybrid Language Systems

16th IEEE International Conference on Computer and Information Technology

2016




Yutaka Watanobe, Takuya Akiba, Ozy 2016

POST & TELECOM PRESS 406

Algorithms and Data Structures for Programming Competitions




