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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 
 

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 
 

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 

 
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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ABSTRACT 
 

The history of Artificial Intelligence and Machine Learning dates back to 1950’s. In recent years, there 
has been an increase in popularity for applications that implement AI and ML technology. As with 

traditional development, software testing is a critical component of an efficient AI/ML application. 

However, the approach to development methodology used in AI/ML varies significantly from 
traditional development. Owing to these variations, numerous software testing challenges occur. This 

paper aims to recognize and to explain some of the biggest challenges that software testers face in 

dealing with AI/ML applications. For future research, this study has key implications. Each of the 

challenges outlined in this paper is ideal for further investigation and has great potential to shed light 
on the way to more productive software testing strategies and methodologies that can be applied to 

AI/ML applications 
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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. 

 

KEYWORDS 

 

Least Squares Support Vector Machine, Evolutionary Computation, Cross Validation, Swarm 

Intelligence 

 

For More Details: https://aircconline.com/ijaia/V7N2/7216ijaia03.pdf 

 

Volume Link: https://www.airccse.org/journal/ijaia/current2016.html 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://aircconline.com/ijaia/V7N2/7216ijaia03.pdf
https://www.airccse.org/journal/ijaia/current2016.html


REFERENCES 

 
[1] J. A. K. Suykens, T. Van Gestel, J. De Brabanter, B. De Moor, and J. Vandewalle, Least Squares Support 

Vector Machines. Leuven, Belgium: World Scientific Publishing Co. Pte. Ltd., 2002.  

[2] V. N. Vapnik, The Nature of Statistical Learning Theory 2nd ed. New York: Springer-Verlag, 1995.  

[3] H.-L. Xie, N. Li, F.-C. Lu, and Q. Xie, "Application of LS-SVM by GA for Dissolved Gas Concentration 

Forecasting in Power Transformer Oil," in Proceedings of the Asia-Pacific Power and Energy Engineering 

Conference  (APPEEC). , 2009, pp. 1-4.  

[4] B. T. Jiang and F. Y. Zhao, "Particle Swarm Optimization-based Least Squares Support Vector  Regression 

for Critical Heat Flux Prediction," Annals of Nuclear Energy vol. 53, pp. 69-81, 2013. 

[5] D. C. Montgomery, C. L. Jennings, and M. Kulahci, Itroduction to Time Series Analysis and Forecasting. 

New Jersey: John, Wiley &Sons, 2008.  

[6] S. Ismail, A. Shabri, and R. Samsudin, "A Hybrid Model of Self-Organizing Maps (SOM) and Least 

Squares Support Vector Machines (LSSVM) for Time Series Forecasting," Expert Systems with 

Applications, vol. 38, pp. 10574-10578, 2011.  

[7] A. Khashman and N. I. Nwulu, "Intelligent Prediction of Crudei Oil Price Using Support Vector 

Machines," in Proceedings of the 9th IEEE International Symposium on Applied Machine Intelligenc abd 

Informatics, Smolenice, Slovakia, 2011, pp. 165-169.  

[8] H. A. Khazem, "Using artificial neural networks to forecast the futures prices of crude oil," D.B.A. 

3295968, Nova Southeastern University, United States -- Florida, 2008.  

[9] A. Alizadeh, M. Moghaddam, M. Khakzad, and V. Ebrahimipour, "A Flexible Neural Network-Fuzzy 

Mathematical Programming Algorithm for Improvement of Oil Price Estimation and Forecasting," 

Computers and Industrial Engineering, vol. 62, pp. 421-430, 2012.  

[10] Y. Bao, X. Zhang, L. Yu, K. K. Lai, and S. Wang, "An Intergrated Model Using Wavelet Decomposition 

and Least Squares Support Vector Machines for Monthly Crude Oil Prices Forecasting," New Mathematics 
and Natural Computation, vol. 7, pp. 299-311, 2011.  

[11] M. E. Malliaris and S. G. Malliaris, "Forecasting Inter-Related Energy Product Prices," The European 

Journal of Finance, vol. 14, pp. 453-468, 2008.  

[12] J. Wang, T. Li, and R. Ren, "A real time IDSs based on artificial Bee Colony-support vector machine 

algorithm," in Proceedings of the Third International Workshop on Advanced Computational Intelligence 

(IWACI), 2010, pp. 91-96.  

[13] Haidar and R. C. Wolff, "Forecasting of Crude Oil Price (Revisited)," in Proceedings of the 30th USAEE 

Conference, Washington D.C, 2011.  

[14] L. Liu and W. Wang, "Exchange Rates Forecasting with Least Squares Support Vector Machine," in 
Proceedings of the  International Conference on Computer Science and Software Engineering, 2008, pp. 

1017-1019.  

[15] C.-S. Lin, S.-H. Chiu, and T.-Y. Lin, "Empirical Mode Decomposition-based Least Squares Support 

Vector Regression for Foreign Exchange Rate Forecasting," Economic Modelling, vol. 29, pp. 25832590, 

2012.  

[16] A. Mellit, A. Massi Pavan, and M. Benghanem, "Least Squares Support Vector Machine for ShortTerm 

Prediction of Meteorological Time Series," Theor Appl Climatol, vol. 2013, pp. 297-307, 2013.  

[17] Wu and D. Niu, "Short-Term Power Load Forecasting Using Least Squares Support Vector Machines(LS-

SVM)," in Proceedings of the Second International Workshop on Computer Science and Engineering 

(WCSE) 2009, pp. 246-250.  

[18] X. Wang and H. Li, "One-Month Ahead Prediction of Wind Speed and Output Power Based on EMD and 

LSSVM," in Proceedings of the  International Conference on Energy and Environment Technology 

(ICEET) 2009, pp. 439-442.  

[19] D.-c. Wang, C.-x. Wang, Y.-H. Xie, and T.-Y. Zhu, "Air Temperature Prediction Based on EMD and 

LSSVM," in Proceedings of the Fourth International Conference on Genetic and Evolutionary Computing, 

2010, pp. 177-180.  

[20] M. T. Gencoglu and M. Uyar, "Prediction of Flashover Voltage of Insulators using Least Squares Support 

Vector Machines," Expert Systems with Applications, vol. 36, pp. 10789-10798, 2009.  

[21] T. Van Gestel, J. A. K. Suykens, D. E. Baestaens, A. Lambrechts, G. Lanckriet, B. Vandaele, B. De Moor, 

and J. Vandewalle, "Financial time series prediction using least squares support vector machines within the 
evidence framework," IEEE Transactions on Neural Networks, vol. 12, pp. 809 

[22] 821, 2001.  

A. S. Ahmad, M. Y. Hassan, and M. S. Majid, "Application of Hybrid GMDH and Least Squares Support 

Vector Machines in Energy Consumption Forecasting," in IEEE International Conference on Power and 

Energy (PECon), Kota Kinabalu, Sabah, Malaysia, 2012.  

[23] Y. Wang and Y. Li, "Applying LS-SVM to Predict Primary Energy Consumption," in Proceedings of the 

International Conference on E-Product E-Service and E-Entertainment (ICEEE), 2010, pp. 1-4.  



[24] N. Wu, X. Liang-fa, and W. Ji-lin, "The Application of Particle Swarm Optimization-Based RBF Neural 
Network in Fault Diagnosis of Power Transformer," in Proceedings of the 2nd IEEE International 

Conference on Computer Science and Information Technology (ICCSIT), 2009, pp. 534-536.  

[25] A. Lendasse, Y. Ji, N. Reyhani, and M. Verleysen, "LS-SVM Hyperparameter Selection with a  

Nonparametric Noise Estimator," in Proceedings of the 15th International Conference on Artificial  Neural 

Networks: Formal Models and Their Applications (ICANN) Warsaw, Poland, 2005.  

[26] Yu, H. Chen, S. Wang, and K. K. Lai, "Evolving Least Squares Support Vector Machines for Stock Market 

Trend Mining," IEEE Transactions on Evolutionary Computation, vol. 13, pp. 87-102, 2009.  

[27] D. Karaboga, B. Gorkemli, C. Ozturk, and N. Karaboga, "A comprehensive survey: artificial bee colony 

(ABC) algorithm and applications," Artificial Intelligence Review, pp. 1-37, 2012/03/01 2012.  

[28] D. Karaboga and B. Akay, "A comparative study of Artificial Bee Colony," Applied Mathematics and 
Computation, vol. 214, pp. 108-132, 2009.  

[29] Z. Yang, X. S. Gu, X. Y. Liang, and L. C. Ling, "Genetic Algorithm-Least Squares Support Vector 

Regression based Predicting and Optimizing Model on Carbon Fiber Composite Integrated Conductivity," 

Materials and Design, vol. 31, pp. 1042-1049, 2010.  

[30] R. L. Haupt and S. E. Haupt, Practical Genetic Algorithms, Second ed. New Jersey: A John Wiley & Sons, 

Inc., Publication, 2004.  

[31] W. Mustafa, M. H. Sulaiman, S. N. Abd. Khalid, H. Shareef, S. R. Abdul Rahim, and O. Aliman, "An 

Application of Genetic Algorithm and Least Squares Support Vector Machine for Tracing the 

Transmission Loss in Deregulated Power System," in Proceedings of the 5th International Power 

Engineering and Optimization Conference (PEOCO), Shah Alam, Selangor, 2011.  

[32] W. Mustafa, M. H. Sulaiman, H. Shareef, and S. N. Abd. Khalid, "Reactive power tracing in poolbased 

power system utilising the hybrid genetic algorithm and least squares support vector machine," IET, 

Generation, Transmission & Distribution, vol. 6, pp. 133-141, 2012.  

[33] H. Fu, S. Liu, and F. Sun, "Ship Motion Prediction Based on AGA-LSSVM," in Proceedings of the 

International Conference on  Mechatronics and Automation (ICMA), 2010, pp. 202-206.  

[34] W. Sun and J. Zhang, "Forecasting Day Ahead Spot Electricity Prices Based on GASVM," in Proceedings 

of the International Conference on Internet Computing in Science and Engineering (ICICSE), 2008, pp. 73-

78.  

[35] Zou, "Condition Prediction of Hydroturbine Generating Units using Least Squares Support Vector 
Regression with Genetic Algorithm," in Proceedings of the Eightth International Conference on Machine 

Learning and Cybernetics, Baoding, China, 2009.  

[36] X. Wang, H. Zhang, C. Zhang, X. Cai, J. Wang, and J. Wang, "Prediction of Chaotic Time Series using 

LS-SVM with Automatic Parameter Selection," in Proceedings of the Sixth International Conference on 

Parallel  and Distributed Computing, Applications and Technologies (PDCAT), 2005.  

[37] W. Liao and Z. Balzen, "LSSVM Network  Flow Prediction Based on the Self-adaptive Genetic Algorithm 

Optimization," Journal of Networks, vol. 8, pp. 507-512, 2013.  

[38] Kennedy and R. Eberhart, "Particle Swarm Optimization," in Proceedings of the IEEE International 

Conference on Neural Networks (ICNN), Australia, 1995, pp. pp. 1942-1948.  

[39] Q. Chen, Y. Wu, and X. Chen, "Research on Customers Demand Forecasting for E-business Web Site 
Based on LS-SVM," in Proceedings of the International Symposium on Electronic Commerce and 

Security, 2008, pp. 66-70.  

[40] Y. Xiang and L. Jiang, "Water Quality Prediction Using LS-SVM and Particle Swarm Optimization," in 

Proceedings of the Second International Workshop on Knowledge Discovery and Data Mining (WKDD) 

2009, pp. 900-904.  

[41] Y. Li, "Short-Term Load Forecasting Based on LS-SVM Optimized by BCC Algorithm," in Proceedings of 

the 15th International Conference on Intelligent System Applications to Power Systems (ISAP), 2009, pp. 

1-5.  

[42] W. Shen, Y. Zhang, and X. Ma, "Stock Return Forecast with LS-SVM and Particle Swarm Optimization," 

in Proceedings of the International Conference on Business Intelligence and Financial Engineering, 2009.  

[43] R. Liao, H. Zheng, S. Grzybowski, and L. Yang, "Particle Swarm Optimization-Least Squares Support 

Vector Regression based Forecasting model on Dissolved Gases in Oil-Filled Power Transformers " 

Electric Power Systems Research, vol. 81, pp. 2074-2080, 2011. 

[44] Liu and J. Yao, "Application of least square support vector machine based on particle swarm optimization 

to chaotic time series prediction," in Proceedings of the IEEE International Conference on Intelligent 

Computing and Intelligent Systems  (ICIS). , 2009, pp. 458-462.  

[45] B. Zhou and A. Shi, "LSSVM and Hybrid Particle Swarm Optimization for Ship Motion Prediction," in 

Proceedings of the International Conference on Intelligent Control and Information Processing (ICICIP), 

2010, pp. 183-186.  

[46] B. Zhu and Y. Wei, "Carbon Price Forecasting with a Novel Hybrid ARIMA and Least Squares Support 
Vector Machines Methodology," Omega, vol. 41, pp. 517-524, 2013.  

[47] L. X. Li, Z. J. Shao, and J. X. Qian, "An optimizing method based on autonomous animals: fishswarm 



algorithm," System Engineering Theory and Practice, vol. 22, pp. 32-38, 2002.  

[48] X. Li, Z. Shao, and J. Qian, "An Optimizing Method base on Autonomous Animates: Fish Swarm 

Algorithm.," Systems Engineering Theory and Practice, vol. 22, pp. 32-38, 2002.  

[49] M. Dorigo and T. Stutzle, Ant Colony Optimization. Cambridge: MIT Press 2004.  

[50] R. Storn and K. Price, "Differential Evolution- a simple and efficient heuristic for global optimization over 

continuous spaces," Journal of Global Optimization, vol. 11, pp. 341-359, 1997.  

[51] E. Rashedi, H. Nezamabadi-pour, and S. Saryazdi, "GSA: A Gravitational Search Algorithm," Information 

Sciences, vol. 179, pp. 2232-2248, 2009.  

[52] Y. Peng, "An Improved Artificial Fish Swarm Algorithm for Optimal Operation of Cascade Reservoirs," 

Journal of Computers, vol. 6, pp. 740-746, 2011.  

[53] X. Chen, J. Wang, D. Sun, and J. Liang, "Time Series Forecasting Based on Novel Support Vector 

Machine Using Artificial Fish Swarm Algorithm," in Proceedings of the Fourth International Conference 

on Natural Computation (ICNC). , 2008, pp. 206-211.  

[54] V. Selvi and R. Umarani, "Comparative Analysisi of Ant Colony and Particle Swarm Optimization 

Techniques," International Journal of Computer Applications, vol. 5, pp. 1-5, 2010.  

[55] X.-Y. Fang and T. Bai, "Share Price Prediction using Wavelet Transform and Ant Colony Optimization for 

Parameters Optimization in SVM," in Proceedings of the Global Congress on Intelligent System, 2009.  

[56] G. S. Dos Santos, L. G. J. Luvizotto, V. C. Mariani, and L. Dos Santos Coelho, "Least Squares Support 

Vector Machines with tuning based on Differential Evolution Approach Applied to the Identification of a 

Thermal Process," Expert Systems with Applications, vol. 39, pp. 4805-4812, 2012.  

[57] V. Feoktistov and S. Janaqi, "Hybridization od Differential Evolution with Least Squares Support Vector 

Machines," in Proceedings of the Annual Machine Learning Conference of Belgium and The Netherlands 

(BENELEARN), Belgium, 2004, pp. 53-57.  

[58] W. Zhang, P. Niu, G. Li, and P. Li, "Forecasting of Turbine Heat Rate with Online Least Squares Support 

Vector Machine based on Gravitational Search Algorithm " Knowledge-Based Systems, vol. 39, pp. 34-44, 

2013.  

[59] E. Rashedi, H. Nezahabadi-pour, and S. Saryazdi, "GSA: A Gravitational Search Algorithm," Information 

Sciences, vol. 179, pp. 2232-2248, 2009.  

[60] H. Li, S. Guo, H. Zhao, C. Su, and B. Wang, "Annual Electric Load Forecasting by a Least Squares 

Support Vector Machines with a Fruit Fly Optimization Algorithm," Energies, vol. 2012, pp. 44304445, 
2012.  

[61] W. T. Pan, "A New Fruit Fly Optimization Algorithm: Taking the Financial Distress Model as an 

Example," Knowledge Based System, vol. 2012, pp. 69-74, 2012.  

[62] J.-B. Park, Y.-W. Jeong, J.-R. Shin, and K. Y. Lee, "An Improved Particle Swarm Optimization for 

Nonconvex Economic Dispatch Problems," IEEE Transactions on Power Systems, vol. 25, pp. 156165, 

2010.  

[63] D. Karaboga and B. Basturk, "A Powerful and Efficient Algorithm for Numerical Function 

Optimization:Artificial Bee Colony (ABC) Algorithm," Journal Global Optimization, vol. 39, pp. 459-471, 

2007.  

[64] Z. Mustaffa and Y. Yusof, "Optimizing LSSVM using ABC for Non-Volatile Financial Prediction," 

Australian Journal of Basic and Applied Sciences vol. 5, pp. 549-556, 2011.  

[65] Y. Yusof, S. S. Kamaruddin, H. Husni, Ku-Mahamud, Ku Ruhana, , and Z. Mustaffa, "Enhanced ABC-

LSSVM for Energy Fuel Price Prediction," Journal of Information and Communication Technology., vol. 

12, pp. 73-101, 2013.  

[66] Z. Mustaffa, Y. Yusof, and S. S. Kamaruddin, "Enhanced Artificial Bee Colony for Training Least Squares 

Support Vector Machines in Commodity Price Forecasting," Journal of Computational Science, vol. 5, pp. 

196-205, 2014.  

[67] Z. Mustaffa and Y. Yusof, "Levy Mutation in Artificial Bee Colony Algorithm for Gasoline Price 

Prediction," in Proceedings of the Knowledge Management International Conference (KMICe), Johor 
Bahru, Johor, Malaysia, 2012. 

 

 

 

 

 

 

 

 

 

 

 



DESIGN AND ANALOG VLSI 

IMPLEMENTATION OF ARTIFICIAL NEURAL 

NETWORK 
 

Prof. Bapuray.D.Yammenavar1 , Vadiraj.R.Gurunaik2 , Rakesh.N.Bevinagidad3 and Vinayak.U.Gandage 
 

1,2,3,4Dept of Electronics & Communication, BLDEA’s College of Engg & Tech, Bijapur, Visvesvaraya 

Technological University, Karnataka, India. 
 

 

ABSTRACT 
 

Nature has evolved highly advanced systems capable of performing complex computations, adoption 

and learning using analog computations. Furthermore nature has evolved techniques to deal with 

imprecise analog computations by using redundancy and massive connectivity. In this paper we are 
making use of Artificial Neural Network to demonstrate the way in which the biological system 

processes in analog domain.  

 

We are using 180nm CMOS VLSI technology for implementing circuits which performs arithmetic 
operations and for implementing Neural Network. The arithmetic circuits presented here are based on 

MOS transistors operating in subthreshold region. The basic blocks of artificial neuron are multiplier, 

adder and neuron activation function. 
 

The functionality of designed neural network is verified for analog operations like signal amplification 

and frequency multiplication. The network designed can be adopted for digital operations like AND, 
OR and NOT. The network realizes its functionality for the trained targets which is verified using 

simulation results. The schematic, Layout design and verification of proposed Neural Network is 

carried out using Cadence Virtuoso tool. 
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Abstract 
 

In recent years, consumers and legislation have been pushing companies to optimize their activities in such a 

way as to reduce negative environmental and social impacts more and more. In the other side, companies must 
keep their total supply chain costs as low as possible to remain competitive. This work aims to develop a model 

to traveling salesman problem including environmental impacts and to identify, as far as possible, the 

contribution of genetic operator’s tuning and setting in the success and efficiency of genetic algorithms for 

solving this problem with consideration of CO2 emission due to transport. This efficiency is calculated in terms 

of CPU time consumption and convergence of the solution. The best transportation policy is determined by 

finding a balance between financial and environmental criteria. Empirically, we have demonstrated that the 

performance of the genetic algorithm undergo relevant improvements during some combinations of parameters 

and operators which we present in our results part. 
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ABSTRACT 

 
The economic growth is a consensus in any country. To grow economically, it is necessary to channel 

the revenues for investment. One way of raising is the capital market and the stock exchanges. In this 

context, predicting the behavior of shares in the stock exchange is not a simple task, as itinvolves 

variables not always known and can undergo various influences, from the collective emotion to high-
profile news. Such volatility can represent considerable financial losses for investors. In order to 

anticipate such changes in the market, it has been proposed various mechanisms trying to predict the 

behavior of an asset in the stock market, based on previously existing information. Such mechanisms 
include statistical data only, without considering the collective feeling. This paper is going to use 

natural language processing algorithms (LPN) to determine the collective mood on assets and later 

with the help of the SVM algorithm to extract patterns in an attempt to predict the active behaviour.  
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ABSTRACT 
 

Process Mining (PM) emerged from business process management but has recently been applied to 

educational data and has been found to facilitate the understanding of the educational process. 

Educational Process Mining (EPM) bridges the gap between process analysis and data analysis, based 
on the techniques of model discovery, conformance checking and extension of existing process 

models. We present a systematic review of the recent and current status of research in the EPM 

domain, focusing on application domains, techniques, tools and models, to highlight the use of EPM in 
comprehending and improving educational processes. 
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