May 2025: Top 10 Read
Articles in International
Journal of Artificial
Intelligence & Applications

International Journal of Artificial
Intelligence & Applications (IJAIA)

http://www.airccse.org/journal/ijaia/ijaia.html

ISSN: 0975-900X (Online); 0976-2191 (Print)

Contact Us: ijaiajournal@airccse.org


http://www.airccse.org/journal/ijaia/ijaia.html
mailto:ijaiajournal@airccse.org

HARDWARE DESIGN FOR MACHINE LEARNING

Pooja Jawandhiya

School of Electrical and Electronic Engineering, Nanyang Technological University, Singapore

ABSTRACT

Things like growing volumes and varieties of available data, cheaper and more powerful
computational processing, data storage and large-value predictions that can guide better decisions
and smart actions in real time without human intervention are playing critical role in this age. All
of these require models that can automatically analyse large complex data and deliver quick
accurate results — even on a very large scale. Machine learning plays a significant role in
developing these models. The applications of machine learning range from speech and object
recognition to analysis and prediction of finance markets. Artificial Neural Network is one of the
important algorithms of machine learning that is inspired by the structure and functional aspects of
the biological neural networks. In this paper, we discuss the purpose, representation and
classification methods for developing hardware for machine learning with the main focus on neural
networks. This paper also presents the requirements, design issues and optimization techniques for
building hardware architecture of neural networks.
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ABSTRACT

Along with the spreading of online education, the importance of active support of students involved in
online learning processes has grown. The application of artificial intelligence in education allows
instructors to analyze data extracted from university servers, identify patterns of student behavior and
develop interventions for struggling students. This study used student data stored in a Moodle server
and predicted student success in course, based on four learning activities - communication via emails,
collaborative content creation with wiki, content interaction measured by files viewed and self-
evaluation through online quizzes. Next, a model based on the Multi-Layer Perceptron Neural
Network was trained to predict student performance on a blended learning course environment. The
model predicted the performance of students with correct classification rate, CCR, of 98.3%.
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ABSTRACT

In this paper, a case study is analyzed. This case study is about an upgrade of an industry communication system
developed by following Frascati research guidelines. The knowledge Base (KB) of the industry is gained by
means of different tools that are able to provide data and information having different formats and structures
into an unique bus system connected to a Big Data. The initial part of the research is focused on the
implementation of strategic tools, which can able to upgrade the KB. The second part of the proposed study is
related to the implementation of innovative algorithms based on a KNIME (Konstanz Information Miner)
Gradient Boosted Trees workflow processing data of the communication system which travel into an Enterprise
Service Bus (ESB) infrastructure. The goal of the paper is to prove that all the new KB collected into a
Cassandra big data system could be processed through the ESB by predictive algorithms solving possible
conflicts between hardware and software. The conflicts are due to the integration of different database
technologies and data structures. In order to check the outputs of the Gradient Boosted Trees algorithm an
experimental dataset suitable for machine learning testing has been tested. The test has been performed on a
prototype network system modeling a part of the whole communication system. The paper shows how to
validate industrial research by following a complete design and development of a whole communication system
network improving business intelligence (BI).
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AN EXPLANATION FRAMEWORK FOR
INTERPRETABLE CREDIT SCORING

Lara Marie Demajo, Vince Vella and Alexiei Dingli
University of Malta, Malta

ABSTRACT

With the recent boosted enthusiasm in Artificial Intelligence (AI) and Financial Technology
(FinTech), applications such as credit scoring have gained substantial academic interest. However,
despite the evergrowing achievements, the biggest obstacle in most Al systems is their lack of
interpretability. This deficiency of transparency limits their application in different domains including
credit scoring. Credit scoring systems help financial experts make better decisions regarding whether
or not to accept a loan application so that loans with a high probability of default are not accepted.
Apart from the noisy and highly imbalanced data challenges faced by such credit scoring models,
recent regulations such as the ‘right to explanation' introduced by the General Data Protection
Regulation (GDPR) and the Equal Credit Opportunity Act (ECOA) have added the need for model
interpretability to ensure that algorithmic decisions are understandable and coherent. A recently
introduced concept is eXplainable Al (XAI), which focuses on making black-box models more
interpretable. In this work, we present a credit scoring model that is both accurate and interpretable.
For classification, state-of-the-art performance on the Home Equity Line of Credit (HELOC) and
Lending Club (LC) Datasets is achieved using the Extreme Gradient Boosting (XGBoost) model. The
model is then further enhanced with a 360-degree explanation framework, which provides different
explanations (i.e. global, local feature-based and local instance- based) that are required by different
people in different situations. Evaluation through the use of functionally-grounded, application-
grounded and human-grounded analysis shows that the explanations provided are simple and
consistent as well as correct, effective, easy to understand, sufficiently detailed and trustworthy

KEYWORDS
Credit Scoring, Explainable Al, BRCG, XGBoost, GIRP, SHAP, Anchors, ProtoDash, HELOC, Lending Club

For More Details: https://aircconline.com/ijaia/V12N1/12121ijaia02.pdf

Volume Link: https://www.airccse.org/journal/ijaia/current2021.html


https://aircconline.com/ijaia/V12N1/12121ijaia02.pdf
https://www.airccse.org/journal/ijaia/current2021.html

REFERENCES

(1]

(2]
(3]

(4]
(3]

(6]

(7]
(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

Bekhet, H. A., & Eletter, S. F. K. (2014). Credit risk assessment model for Jordanian commercial
banks: Neural scoring approach. Review of Development Finance, 4(1), 20-28.

Mester, L. J. (1997). What’s the point of credit scoring?. Business review, 3(Sep/Oct), 3-16.

Bonacina, M. P. (2017, November). Automated Reasoning for Explainable Artificial Intelligence. In
ARCADE@ CADE (pp. 24-28).

Doshi-Velez, F., & Kim, B. (2017). Towards a rigorous science of interpretable machine learning.
arXiv preprint arXiv:1702.08608.

Fernandez, A., Herrera, F., Cordon, O., del Jesus, M. J., & Marcelloni, F. (2019). Evolutionary fuzzy
systems for explainable artificial intelligence: why, when, what for, and where to?. IEEE
Computational Intelligence Magazine, 14(1), 69-81.

Xu, F., Uszkoreit, H., Du, Y., Fan, W., Zhao, D., & Zhu, J. (2019, October). Explainable Al: A brief
survey on history, research areas, approaches and challenges. In CCF International Conference on
Natural Language Processing and Chinese Computing (pp. 563-574). Springer, Cham.

Gilpin, L. H., Testart, C., Fruchter, N., & Adebayo, J. (2019). Explaining explanations to society.
arXiv preprint arXiv:1901.06560.

Lu, J, Lee, D., Kim, T. W., & Danks, D. (2020, February). Good Explanation for Algorithmic
Transparency. In Proceedings of the AAAI/ACM Conference on Al, Ethics, and Society (pp. 93- 93).
Dosilovié, F. K., Bréi¢, M., & Hlupié, N. (2018, May). Explainable artificial intelligence: A survey.
In 2018 41st International convention on information and communication technology, electronics and
microelectronics (MIPRO) (pp. 0210-0215). IEEE.

Arrieta, A. B., Diaz-Rodriguez, N., Del Ser, J., Bennetot, A., Tabik, S., Barbado, A., ... & Chatila, R.
(2020). Explainable Artificial Intelligence (XAI): Concepts, taxonomies, opportunities and challenges
toward responsible Al. Information Fusion, 58, 82-115.

Arya, V., Bellamy, R. K., Chen, P. Y., Dhurandhar, A., Hind, M., Hoffman, S. C., ... & Mourad,

S. (2019). One explanation does not fit all: A toolkit and taxonomy of ai explainability techniques.
arXiv preprint arXiv:1909.03012.

Teach, R. L., & Shortliffe, E. H. (1981). An analysis of physician attitudes regarding computer- based
clinical consultation systems. Computers and Biomedical Research, 14(6), 542-558.

Hendricks, L. A., Akata, Z., Rohrbach, M., Donahue, J., Schiele, B., & Darrell, T. (2016, October).
Generating visual explanations. In European Conference on Computer Vision(pp. 3- 19). Springer,
Cham.

Core, M. G,, Lane, H. C., Van Lent, M., Gomboc, D., Solomon, S., & Rosenberg, M. (2006, July).
Building explainable artificial intelligence systems. In AAAI (pp. 1766-1773).

Van Lent, M., Fisher, W., & Mancuso, M. (2004, July). An explainable artificial intelligence system
for small-unit tactical behavior. In Proceedings of the national conference on artificial intelligence
(pp- 900-907). Menlo Park, CA; Cambridge, MA; London; AAAI Press; MIT Press; 1999.

Vellido, A., Martin-Guerrero, J. D., & Lisboa, P. J. (2012, April). Making machine learning models
interpretable. In ESANN(Vol. 12, pp. 163-172).

Strumbelj, E., & Kononenko, 1. (2014). Explaining prediction models and individual predictions with
feature contributions. Knowledge and information systems, 41(3), 647-665.

Trinkle, B. S., & Baldwin, A. A. (2007). Interpretable credit model development via artificial neural
networks. Intelligent Systems in Accounting, Finance & Management: International Journal, 15(3-4),
123-147.

Baesens, B., Setiono, R., Mues, C., & Vanthienen, J. (2003). Using neural network rule extraction
and decision tables for credit-risk evaluation. Management science, 49(3), 312-329.



[20]

(21]

[22]

(23]
(24]
[25]

[26]

(27]
(28]
[29]
[30]
[31]

[32]

[33]
[34]
[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Bach, S., Binder, A., Montavon, G., Klauschen, F., Miiller, K. R., & Samek, W. (2015). On pixel-
wise explanations for non-linear classifier decisions by layer-wise relevance propagation. PloS one,
10(7), e0130140.

Yang, C., Rangarajan, A., & Ranka, S. (2018, June). Global model interpretation via recursive
partitioning. In 2018 IEEE 20th International Conference on High Performance Computing and
Communications; IEEE 16th International Conference on Smart City; IEEE 4th International
Conference on Data Science and Systems (HPCC/SmartCity/DSS) (pp. 1563-1570). IEEE.

Ribeiro, M. T., Singh, S., & Guestrin, C. (2016, August). " Why should I trust you?" Explaining the
predictions of any classifier. In Proceedings of the 22nd ACM SIGKDD international conference on
knowledge discovery and data mining (pp. 1135-1144).

Ribeiro, M. T., Singh, S., & Guestrin, C. (2018, April). Anchors: High-precision model-agnostic
explanations. In Thirty-Second AAAI Conference on Artificial Intelligence.

Lundberg, S. M., & Lee, S. 1. (2017). A unified approach to interpreting model predictions. In
Advances in neural information processing systems (pp. 4765-4774).

Dash, S., Gunluk, O., & Wei, D. (2018). Boolean decision rules via column generation. In Advances
in Neural Information Processing Systems (pp. 4655-4665).

Gomez, O., Holter, S., Yuan, J., & Bertini, E. (2020, March). ViCE: visual counterfactual
explanations for machine learning models. In Proceedings of the 25th International Conference on
Intelligent User Interfaces (pp. 531-535).

Chen, C., Lin, K., Rudin, C., Shaposhnik, Y., Wang, S., & Wang, T. (2018). An interpretable model
with globally consistent explanations for credit risk. arXiv preprint arXiv:1811.12615.

Serrano-Cinca, C., Gutiérrez-Nieto, B., & Lopez-Palacios, L. (2015). Determinants of default in P2P
lending. PloS one, 10(10), e0139427.

Gupta, D. K., & Goyal, S. (2018). Credit risk prediction using artificial neural network algorithm.
International Journal of Modern Education and Computer Science, 11(5), 9.

Malekipirbazari, M., & Aksakalli, V. (2015). Risk assessment in social lending via random forests.
Expert Systems with Applications, 42(10), 4621-4631.

Mancisidor, R. A., Kampffmeyer, M., Aas, K., & Jenssen, R. (2020). Deep generative models for
reject inference in credit scoring. Knowledge-Based Systems, 105758.

Marceau, L., Qiu, L., Vandewiele, N., & Charton, E. (2019). A comparison of Deep Learning
performances with others machine learning algorithms on credit scoring unbalanced data. arXiv
preprint arXiv:1907.12363.

Tsai, C. F., & Wu, J. W. (2008). Using neural network ensembles for bankruptcy prediction and
credit scoring. Expert systems with applications, 34(4), 2639-2649.

Aithal, V., & Jathanna, R. D. (2019). Credit risk assessment using machine learning techniques.
International Journal of Innovative Technology and Exploring Engineering, 9(1), 3482-3486.
Salvaire, P. A. J. M. (2019). Explaining the predictions of a boosted tree algorithm: application to
credit scoring (Doctoral dissertation).

Gurumoorthy, K. S., Dhurandhar, A., Cecchi, G., & Aggarwal, C. (2019, November). Efficient Data
Representation by Selecting Prototypes with Importance Weights. In 2019 IEEE International
Conference on Data Mining (ICDM) (pp. 260-269). IEEE.

Adadi, A., & Berrada, M. (2018). Peeking inside the black-box: A survey on Explainable Artificial
Intelligence (XAI). IEEE Access, 6, 52138-52160.

Martens, D., Baesens, B., Van Gestel, T., & Vanthienen, J. (2007). Comprehensible credit scoring
models using rule extraction from support vector machines. European journal of operational research,
183(3), 1466-1476.

Gacto, M. J.,, Alcala, R., & Herrera, F. (2011). Interpretability of linguistic fuzzy rule-based systems:
An overview of interpretability measures. Information Sciences, 181(20), 4340-4360.

Kulesza, T., Stumpf, S., Burnett, M., Yang, S., Kwan, 1., & Wong, W. K. (2013, September). Too
much, too little, or just right? Ways explanations impact end users' mental models. In 2013 IEEE
Symposium on Visual Languages and Human Centric Computing (pp. 3-10). IEEE.

Hoffman, R. R., Mueller, S. T., Klein, G., & Litman, J. (2018). Metrics for explainable Al:
Challenges and prospects. arXiv preprint arXiv:1812.04608.

Isaac, S., & Michael, W. B. (1995). Handbook in research and evaluation: A collection of principles,
methods, and strategies useful in the planning, design, and evaluation of studies in education and the
behavioral sciences. Edits publishers.



[43] Hill, R. (1998). What sample size is “enough” in internet survey research. Interpersonal Computing and
Technology: An electronic journal for the 21st century, 6(3-4), 1-12.

[43] Jain, S., Luthra, M., Sharma, S., & Fatima, M. (2020, March). Trustworthiness of Artificial Intelligence. In 2020 6th
International Conference on Advanced Computing and Communication Systems (ICACCS) (pp. 907-912). IEEE.

[45] Ashoori, M., & Weisz, J. D. (2019). In Al we trust? Factors that influence trustworthiness of Al- infused decision-
making processes. arXiv preprint arXiv:1912.02675.

[46] Gilpin, L. H., Bau, D., Yuan, B. Z., Bajwa, A., Specter, M., & Kagal, L. (2018, October). Explaining explanations:
An overview of interpretability of machine learning. In 2018 IEEE 5th International Conference on data science and
advanced analytics (DSAA) (pp. 80-89). IEEE.

AUTHORS

Lara Marie Demajo has degrees in M.Sc. in Artificial Intelligence and B.Sc. in Information Technology
(Hons.) in Al both from University of Malta. Her work has won various prizes including IEEE Best ICT
Project and first place in FICTeX Final Year Project awarded by the Dean of Faculty of ICT. She has over 5 =~
years experience in software development and her interests include Artificial Intelligence, FinTech and
Model Interpretability.

Dr Vince Vella brings over 25 years of senior technical leadership and management experience. Currently,
he holds the position of CTO at Computime Software, BRSAnalytics and CTLabs. He holds a PhD from
the Centre for Computational Finance and Economic Agents (CCFEA), University of Essex. Vince is also
a lecturer within the Department of Al at University of Malta, mainly responsible for the MSc Al — Fintech
stream. His main interests overlap Artificial Intelligence, Machine Learning and Computational Finance,
particularly in the areas of Al Managed Funds, Algorithmic Trading, decentralized Al and Al for Anti
Money Laundering.

Prof Alexiei Dingli is a Professor of Artificial Intelligence (AI) at the Department of Al within the
University of Malta. He has been conducting research and working in the field of Al for the past two
decades. His work was rated World Class by international experts and won various prizes including; the
Semantic Web Challenge, the first prize by the European Space Agency, the e-Excellence Gold Seal award,
the First Prize in the Malta Innovation Awards, the World Intellectual Property Organization (WIPO) award
for Creativity and the first prize of the Energy Globe award by the UN, amongst others. He has published
several peer-reviewed papers and books in the field. He also formed part of the Malta.Al task-force aimed \

at making Malta one of the top-Al countries in the world where he chaired the working- group on Al in

work & education. Prof Dingli also assists various local and international organizations during their transformation
towards becoming Al companies.




FORGED CHARACTER DETECTION
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ABSTRACT

Forged documents specifically passport, driving licence and VISA stickers are used for fraud purposes
including robbery, theft and many more. So detecting forged characters from documents is a
significantly important and challenging task in digital forensic imaging. Forged characters detection
has two big challenges. First challenge is, data for forged characters detection is extremely difficult to
get due to several reasons including limited access of data, unlabeled data or work is done on private
data. Second challenge is, deep learning (DL) algorithms require labeled data, which poses a further
challenge as getting labeled is tedious, time-consuming, expensive and requires domain expertise. To
end these issues, in this paper we propose a novel algorithm, which generates the three datasets
namely forged characters detection for passport (FCD-P), forged characters detection for driving
licence (FCD-D) and forged characters detection for VISA stickers (FCD-V). To the best of our
knowledge, we are the first to release these datasets. The proposed algorithm starts by reading plain
document images, simulates forging simulation tasks on five different countries' passports, driving
licences and VISA stickers. Then it keeps the bounding boxes as a track of the forged characters as a
labeling process. Furthermore, considering the real world scenario, we performed the selected data
augmentation accordingly. Regarding the stats of datasets, each dataset consists of 15000 images
having size of 950 x 550 of each. For further research purpose we release our algorithm code 1 and,
datasets i.e. FCD-P 2 , FCD-D 3 and FCD-V 4 .
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ABSTRACT

Image classification is a popular machine learning based applications of deep learning. Deep learning
techniques are very popular because they can be effectively used in performing operations on image
data in large-scale. In this paper CNN model was designed to better classify images. We make use of
feature extraction part of inception v3 model for feature vector calculation and retrained the
classification layer with these feature vector. By using the transfer learning mechanism the
classification layer of the CNN model was trained with 20 classes of Caltech101 image dataset and 17
classes of Oxford 17 flower image dataset. After training, network was evaluated with testing dataset
images from Oxford 17 flower dataset and Caltech101 image dataset. The mean testing precision of
the neural network architecture with Caltech101 dataset was 98 % and with Oxford 17 Flower image
dataset was 92.27 %.
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ABSTRACT

The proportional-integral-derivative (PID) controllers are the most popular controllers used in industry
because of their remarkable effectiveness, simplicity of implementation and broad applicability.
However, manual tuning of these controllers is time consuming, tedious and generally lead to poor
performance. This tuning which is application specific also deteriorates with time as a result of plant
parameter changes. This paper presents an artificial intelligence (AI) method of particle swarm
optimization (PSO) algorithm for tuning the optimal proportional-integral derivative (PID) controller
parameters for industrial processes. This approach has superior features, including easy
implementation, stable convergence characteristic and good computational efficiency over the
conventional methods. Ziegler- Nichols, tuning method was applied in the PID tuning and results were
compared with the PSO-Based PID for optimum control. Simulation results are presented to show that
the PSO-Based optimized PID controller is capable of providing an improved closed-loop
performance over the Ziegler- Nichols tuned PID controller Parameters. Compared to the heuristic
PID tuning method of Ziegler-Nichols, the proposed method was more efficient in improving the step
response characteristics such as, reducing the steady-states error; rise time, settling time and maximum
overshoot in speed control of DC motor.
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A MODIFIED MAXIMUM RELEVANCE
MINIMUM REDUNDANCY FEATURE
SELECTION METHOD BASED ON TABU
SEARCH FOR PARKINSON’S DISEASE
MINING
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ABSTRACT

Parkinson’s disease is a complex chronic neurodegenerative disorder of the central nervous
system. One of the common symptoms for the Parkinson’s disease subjects, is vocal performance
degradation. Patients usually advised to follow personalized rehabilitative treatment sessions with
speech experts. Recent research trends aim to investigate the potential of using sustained vowel
phonations for replicating the speech experts’ assessments of Parkinson’s disease subjects’
voices. With the purpose of improving the accuracy and efficiency of Parkinson’s disease
treatment, this article proposes a two-stage diagnosis model to evaluate an LSVT dataset. Firstly,
we propose a modified minimum Redundancy-Maximum Relevance (mRMR) feature selection
approach, based on Cuckoo Search and Tabu Search to reduce the features numbers. Secondly,
we apply simple random sampling technique to dataset to increase the samples of the minority
class. Promisingly, the developed approach obtained a classification Accuracy rate of 95% with
24 features by 10-fold CV method.
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ABSTRACT

This paper presents the proposal for the identification of residential equipment in non-intrusive
load monitoring systems. The system is based on a Convolutional Neural Network to classify
residential equipment. As inputs to the system, transient power signal data obtained at the time an
equipment is connected in a residence is used. The methodology was developed using data from a
public database (REED) that presents data collected at a low frequency (1 Hz). The results
obtained in the test database indicate that the proposed system is able to carry out the
identification task, and presented satisfactory results when compared with the results already
presented in the literature for the problem in question.
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ABSTRACT

Support Vector Machine has appeared as an active study in machine learning community and
extensively used in various fields including in prediction, pattern recognition and many more.
However, the Least Squares Support Vector Machine which is a variant of Support Vector
Machine offers better solution strategy. In order to utilize the LSSVM capability in data mining
task such as prediction, there is a need to optimize its hyper parameters. This paper presents a
review on techniques used to optimize the parameters based on two main classes; Evolutionary
Computation and Cross Validation.
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