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Research publications of KUET Faculty Members (January-June'15)

Journals:
Department of Civil Engineering

1. Morshed, A.Z. and Shao, Y. "Early carbonation for hollow-core
concrete slab curing and carbon dioxide recycling”. Materials and
Structures Journal, Vol. 48, pp: 307-319, 2015,

2. Morshed, A.Z., Azar, A. and Shao, Y. "Characterising cement
carbonation curing using non-contact electrical resistivity
measurement”, Advances in Cement Research, Vol. 27, Issue 4,
pp: 214-224, 2015,

Department of Electrical and

Electronic Engineering
1. Md. Nur Kutubul Alam, Muhammad Shaffatul Islam, Md.
Golam Kibria, Md. Rafiqul Islam, "On the Ballistic Performance of
InGaSb XOI FET: Impact of Channel Thickness and Interface
States”, IEEE Transaction on Electron Devices, Vol. 62, Issue. 6,
pp. 1855-1861, May 2015.
2. Mostafa Zaman Chowdhury, Mohammad Arif Hossain, Shakil
Ahmed, and Yeong Min Jang, "Radio Resource Management
Based on Reused Frequency Allocation for Dynamic Channel
Borrowing Scheme in Wireless Networks," Wireless Networks,
March 2015 (online published) (Springer/SCI).
3. Monira Islam, Tazrin Ahmed, Md. Salah Uddin Yusuf, and
Mohiuddin Ahmad, "Cognitive State Estimation By Effective
Feature Extraction And Proper Channel Selection of EEG
Signal," Journal of Circuits, Systems, and Computers, World
Scientific Publishing Company, vol. 24, No. 2, February 2015.
4. M. S. Yusuf, M. Ahmad, M. A. Rashid, and M. O. Goni, "Analysis
of Lightning Surge Characteristics on Transmission Tower," Journal
of Engineering Letters, vol. 23, no. 1, pp. 29-39, February 2015.
5. Md. Kamrul Hasan, Md. Shazzad Hossain, Tarun Kanti Ghosh,
Mohiuddin Ahmad, "A SSVEP Based EEG Signal Analysis to
Discriminate the Effects of Music Levels on Executional Attention",
American Journal of Bioscience and Bioengineering, Science
Publishing Group , vol. 3, issue 3-1, pp. 27-33, May, 2015,
6. 8. M. Kamrul Hasan and Mohiuddin Ahmad, "A New Approach of
a Touchless Virtual Hand for SixthSense Technology," International
Journal of Computer Applications, 120(14):13-18, June 2015.

Department of Computer Science and Engineering
1. Sk Md Masudul Ahsan, K M Azharul Hasan (2015) "Segment
Oriented Compression Scheme for MOLAP Based on Extendible
Multidimensional Arrays" Journal of Computing and Information
Technology(CIT), 23: 2. 111-121,

2. M. A. H. Akhand, Shahina Akter, M. A. Rashid, and S. B.

Yaakob, "Velocity Tentative PSO: An Optimal Velocity
Implementation based Particle Swarm Optimization to Solve
Traveling Salesman Problem,” IAENG International Journal of
Computer Science, vol. 42, no.3, pp 221-232, 2015.

3. Md. Mahbubar Rahman, M. A. H. Akhand, Shahidul Islam,
Pintu Chandra Shill and M. M. Hafizur Rahman "Bangla
Handwritten Character Recognition using Convolutional Neural
Network," |.J. Image, Graphics and Signal Processing, vol. 7, no.
8, pp. 42-49, 2015.

4. M. A. H. Akhand, P. C. Shill, Md. Forhad Hossen, A. B. M.
Junaed and K. Murase " Producer-Scrounger Method to Solve
Traveling Salesman Problem," 1.J. Intelligent Systems and
Applications (IJISA), vol. 7, no. 3, pp.29-36, 2015.

5. M. R. Awal, M. M. Hafizur Rahman, R. M. Nor, T. M. B. T.
Sembok and M. A. H. Akhand, "Architecture and Network-on-
Chip Implementation of a New Hierarchical Interconnection of
Networks," Journal of Circuits, Systems, and Computers, vol. 24,
no. 2, 15400086, 2015.

Department of Electronics and

Communication Engineering
1. Md. Farugue Hossain, Hau Ping Chan, Abbas Z. Kouzani and

Md. Osman Goni, "Generalized characteristics of photo-elastic
birefringence in polymer optical strip waveguides," Optical
Material Express, vol 5, no. 5, pp. 1030-1044, May 2015.

2. A.B.M. Aowlad Hossain, Md. Wasiur Rahman, and Manjurul
Ahsan Riheen, "Left and Right Hand Movements EEG Signals
Classification Using Wavelet Transform and Probabilistic Neural
Network," International Journal of Electrical and Computer
Engineering (IJECE), vol. 5, no. 1, pp. 92-101, February 2015.

Department of Industrial Engineering
and Management

1. Md. Rafiqguzzaman, S. Abdullah1, and A.M.T. Arifin,

Behavioural Observation of Laminated Polymer Composite

under Uniaxial Quasi-Static and Cyclic Loads, Fibers and

Polymers 2015, Vol. 16, No. 3, 640-649

Department of Mathematics
1. M. Alhaz Uddin, M. Wali Ullah and Rehana Sultana Bipasha,

An approximate analytical technique for solving second order
strongly nonlinear generalized Duffing equation with small
damping, J. Bangladesh Academy of Sciences, Vol. 39 (1) (
2015) 103-114.

2. M. Wali Ullah, Rizwana Kawser and M. Alhaz Uddin, A Direct
Analytical Method for Finding an Optimal Solution for
Transportation Problems, J. Mechanics of Continua and
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Mathematical Sciences, Vol.9 No.2. (2015) 1425-1434.

3. Rafiqul Islam, A.R.M. Jalal Uddin Jamali; "Reformulation on
Modified Runge-Kutta Third Order Methods for Solving Initial Value
Problems", International Journal of Engineering Research &
Technology (IJERT), ISSN: 2278-0181, Vol. 4 Issue 05, May-2015.

Department of Physics

1. Ahasan M, N,, Alam M, M., and Debsarma S. K., 2015:
Simulation of the Tornado Event of 22 March, 2013 over
Brahmanbaria, Bangladesh using WRF Model with 3DVar DA
techniques, J. Earth Syst. Sci. 124, No. 1, February 2015, 37-48.
2 Akhter M. A. E., and Alam M, M., 2015: Simulation of Tropical
Cyclone Aila using Numerical Models, International J. of
Integrated Science & Technology, 1, 1-8.

Department of Humanities
1. Dr. Razia Khatun , The Impact of Micro-level Determinants of
Poverty in Bangladesh - A Field Survey. International Journal of
Research in Management & Business Studies. Volume -2 , Issue
-2, April - June, 2015, PP.: 9 - 13 2015 India
2. Dr. Razia Khatun Md. Shamsuzzaman , Employee’s Views on
Job Satisfaction : A Study on Garment Industry ( AKH Group),
Bangladesh . International Journal of Research in Management
& Business Studies. Volume -2 Issue - 2, April - June, 2015 ,
PP. : 31 - 34 2015 India
3. Dr. Razia Khatun, Education of Islamic Economics : An
Overview International Journal of Humanities and Social Science
Studies. Volume -1, Issue VI, May 2015, PP. : 55-62 2015 India

Department of Urban and Regional Planning
1. Morshed, M.M. and Asami, y. (2005). "The role of NGOs in
public and private and development: The case of Dhaka city”,
Geoforum 60 (March), 4-13.

2. "Mprshed, M.M. Jebunnessa and Uddin, M.S (2014).
Government Land Supply and Private Response : A Hedonic
Approach to illegal Subdivision Price Analysis". Journal of
Administrative studies, Department of Public Administration,
Jahangirnagar University, 7 (June), 69-78.

Department of Chemistry
1. Md. Abdul Motin, Md.Matiar Rahman, M. A. Hafiz Mia, K.M.
Salim Reza, M. A. Aziz and Md. Abul Hashem, Voltammetric
Study of Cu(ll) in Presence of Aspartic Acid and L-Phenyl
Alanine at Different pH Media, J. Anal Bioanal . Electrochem,
Vo.7,2015,page 264-276.

Conferencel/ Proceeding:

Department of Civil Engineering

1. Riyad, A.S.M. and Zaman, M.Z.U. (2015). "Waste Collection
Systems in Rajshahi City Based on Conventional Open Truck and
Tractor-Trailer System: a Comparative Analysis". M. Alamgir,
K A.B.M. Mohiuddin, S.M.T. Islam, and M.H. Hasan (Eds.).
Proceedings of the Waste Safe 2015-4th International Conference
on Solid Waste Management in the Developing Countries, 15-17
February 2015, Khulna, Bangladesh, P1.52 (1-8).

2. Riyad, A.S.M., Kabir, H.M.P., Alamgir, M. and Rafizul, I.M. (2015).
"Influence of Base Liner on Leachate Characteristics: Results from
Landfill Lysimeter Studied in Bangladesh”. M. Alamgir, K.A.B.M.
Mohiuddin, S.M.T. Islam, and M.H. Hasan (Eds.). Proceedings of
the Waste Safe 2015-4th International Conference on Solid Waste
Management in the Developing Countries, 15-17 February 2015,
Khulna, Bangladesh, P1.141 (1-18).

Department of Electrical and

Electronic Engineerin
1. Md. Kamrul Hasan, Toufig Md. Hossain, Abdul” Kader Faisal,
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on EEG Signal fo : et
Proc. of 2nd International Conference on Electrical Enginesrng
and Information & Communication Technology (iCEEICT 20155
IEEE, Jahangirnagar University, Dhaka, May 2015.

2 Abu Shami Md. Zadid Shifat, Rashed Al Zobery, Md. Asasu
Rahman, and Mostafa Zaman Chowdhury, "Performance
Evaluation based on Game Theoretical Framework for
Interference Management in Heterogeneous Network," in Froc
of International Conference on Electrical Engineering and
Information Communication Technology (ICEEICT 2015). M=y
2015, Dhaka, Bangladesh.

3. Hossain Md. lztihad, Touhid Khan, Abu sufian, Md. Nae
Kutubul Alam, Md. Nurunnabi Mollah, Md. Rafiqul Islam
"Performance Comparison of Si and Ge Nanowire FET: A NEGF
Study", International Conference on Electrical Engineering ans
Information & Communication Technology, May 21-23, 2015
Dhaka, Bangladesh

4. Touhid Khan, Hossain Md. Iztihad, Abu Sufian, Md. Nur
Kutubul Alam, Md. Nurunnabi Mollah, Md. Rafiqul Islam, "Ga%=
Length Scalling Of Si Nanowire Transistor;: A NEGF Stugy”
International Conference on Electrical Engineering ang
Information & Communication Technology, May 21-23, 2015
Dhaka, Bangladesh

5. Monira Islam, Mohiuddin Ahmad, Md. Salah Uddin Yusuf, ang
Tazrin Ahmed, "Mathematical Modeling of Human Emotions
Using Sub-band Coefficients of Wavelet Analysis", Proc. of 2n&
International Conference on Electrical Engineering an&
Information & Communication Technology (iICEEICT 2015§
Jahangirnagar University, Dhaka, Bangladesh, May 2015.

6. Farzana Khanam, Shadli Islam, Md. Asadur Rahman, an8
Mohiuddin Ahmad, Muscle Activity Estimation through Surfage
EMG Analysis during Salat, Proc. of 2nd Internations
Conference on Electrical Engineering and Information i
Communication Technology (iCEEICT 2015), Jahangimags

University, Dhaka, Bangladesh, May 2015. i
7. Debarati Nath, Md. Bashir Uddin, Muhammad Masud Rana, Proie
Chandra Biswas, Sabnam Wahed, and Mohiuddin Ahmad, "Numies
Recognition using Salient Features of Beta Rhythmic EEG Signat
Proc. of 2nd International Conference on Electrical Engineering Exd
Information & Communication Technology (iCEEICT 20758
Jahangirnagar University, Dhaka, Bangladesh, May 2015.

8 Md. Kamrul Hasan, Toufig Md. Hossain, Abdul Kader Fasa
and Mohiuddin Ahmad, "Effect of Diverse Stimulations of Bram
on EEG Signal for SSVEP Based Brain Computer Interfzce ™
Proc. of 2nd International Conference on Electrical Engineermgs
and Information & Communication Technology (ICEEICT 20158

Jahangirnagar University, Dhaka, Bangladesh, May 2015.

9. Chayan Mondal, Md. Kawsar Azam, Mohiuddin Ahmad, S &

Kamrul Hasan, and Md. Rabiul Islam, "Design =m8

Implementation of a Prototype Electrooculography Based Dais

Acquisition System," Proc. of 2nd International Conference &%

Electrical Engineering and Information & CommunicaSiams
Technology (iICEEICT 2015), Jahangimagar University, Dhata

Bangladesh, May 2015.

10. Protik Chandra Biswas, Shabnam Wahed, Debarati Na

Muhammad Masud Rana, and Mohiuddin Ahmas

"Determination of Most Effective Rhythm, Domain & Stimui=ton
Technique for Noninvasive Brain Computer Interface throuas
SVM algorithm,” Proc. of 2nd International Conference &%
Electrical Engineering and Information & Communicaiam

Technology (iCEEICT 2015), Jahangirnagar University, Dhasa

Bangladesh, May 2015.

11. Muhammad Masud Rana, Monira Islam, Debarati Naiii

Shabnam Wahed, Protik Chandra Biswas, and Mohsstiem

Ahmad, "Inherent Features Extraction for Different ol
Stimulation of EEG Signal,” Proc. of 2nd InternaSomsl
Conference on Electrical Engineering and Informaton
Communication Technology (ICEEICT 2015), Jahar«;r—ﬂ
University, Dhaka, Bangladesh, May 2015.

12. M. Nahid Reza, Md. Sohorab Hossain, and Mo
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Ahmad, "Real Time Mouse Cursor Control Based on Bare Finger
Movement Using Webcam to Improve HCI," Proc. of 2nd
International Conference on Electrical Engineering and
Information & Communication Technology (ICEEICT 2015),
Jahangirnagar University, Dhaka, Bangladesh, May 2015.

13. Md. Salah Uddin Yusuf and Mohiuddin Ahmad, "Efficient
Search Points Reduction and Ranking of Motion Estimation
Algorithms in Video Coding," Proc. of 2nd International
Conference on Electrical Engineering and Information &
Communication Technology (ICEEICT 2015), Jahangirnagar
University, Dhaka, Bangladesh, May 2015.

14. Md. Salah Uddin Yusuf and Mohiuddin Ahmad, "An Efficient
Inter Mode Decision Algorithm for H.264/AVC Encoding
Optimization," Proc. of 2nd International Conference on
Electrical Engineering and Information & Communication
Technology (iICEEICT 2015), Jahangirnagar University, Dhaka,
Bangladesh, May 2015,

Department of Mathematics
1. Azad, AK., Hossain. M.A. and Islam, A K.M.S., "Use of
Grooving over Ahmed Car body for Drag Reduction”,
International Conference on Advances in Physics (ICAP 2015),
18-19 April 2015, Rajshahi University, Rajshahi, Bangladesh.

Department of Electronics and
Communication Engineerin

1. Sumyea Sabrin and Md. Mostafizir Rahman "Wearable
Antenna with Low SAR for 2.45 GHz Wireless Medical Devices
and Analysis of the Effect of Different Spacing Introduced " 2nd
International Conference on Electrical Engineering and
Information & Communication Technology (iCEEICT 2015), p-1-
5, IEEE Xplore, (ISBN: ), Jahangirnagar University, Bangladesh,
21-23 May, 2015

2. Sumyea Sabrin and Md. Mostafizur Rahman "High Gain On-
Body Planar Antenna with Complete Ground Plane for 5.5 GHz
Wireless Medical Devices" 2nd International Conference on
Electrical Engineering and Information & Communication
Technology (iICEEICT 2015), p-1-5, IEEE Xplore, (ISBN: ),
Jahangirnagar University, Bangladesh, 21-23 May, 2015

3. Md. Jahiruzzaman, A. B. M, Aowlad Hossain, "ECG Based
Biometric Human lIdentification Using Chaofic Encryption," in
Proc. of 2nd International Conference on Electrical Engineering
and Information Communication Technology (ICEEICT 2015),
21-23 May, 2015, Jahangirnagar University, Dhaka, Bangladesh.
4. Md. Jahiruzzaman, A. B. M. Aowlad Hossain, Shumit Saha,
"Implementation of 2D Torus Automorphisms for Image
Encryption on FPGA," in Proc. of 2nd International Conference
on Electrical Engineering and Information Communication
Technology (ICEEICT 2015), 21-23 May, 2015, Jahangirnagar
University, Dhaka, Bangladesh.

5. MD. Rubel Hosen, Sabbir Hasan , Md. Mehedi Hasan , Rupak
Kumar Das, " Age Classification Based on EMG Signal Using
Artificial Neural Network," in Proc. of 2nd International
Conference on Electrical Engineering and Information
Communication Technology (ICEEICT 2015), 21-23 May, 2015,
Jahangirnagar University, Dhaka, Bangladesh.

Degartment of Mechanical Englnaering
1. Dipayan Mondal, Md. Owal lkram, Md. Fais3l Ahmed, MJ.

Nawser Ali Moral, "Experimental Analysis of Bend Tube Parallel
Flow and Counter Flow Water to Air Heat Exchanger”,
Proceedings of the 7th International Mechanical Conference &
16th Annual Paper Meet 2014 (7th IMC & 16th APM-2014)
organized by Mechanical Engineering Division (MED), Paper ID-
IMC-APM-HT-05, 02-03 January, 2015, IEB, Dhaka, Bangladesh.

2. Sobahan Mia, Mahamudul Hasan and Nobuyoshi Ohno,
"Behavior of Vegetable Oil as Environment Friendly Lubricant for
Bangladesh", Proceedings of the 7th International Mechanical
Conference & 16th Annual Paper Meet 2014 (7th IMC & 16th

APM-2014) organized
(MED), Paper ID-IMC-APM-MS-01, 02-03 January, 2015, IEB,
Dhaka, Bangladesh.

Department of Computer Science and

Engmeenn

1. Md Abu Hanif Shaikh, K M Azharul Hasan (2015) Efficient Storage
Scheme for n-Dimensional Sparse Array: GCRS/GCCS In: The
proceedings of 2015 International Conference on High Performance
Computing & Simulation (HPCS 2015), pp. 137-142, |IEEE.

2. Sahan Ahmad, Kazi Md. Rokibul Alam, Habibur Rahman,
Shinsuke Tamura, "A Comparison between Symmetric and
Asymmetric Key Encryption Algorithm based Decryption
Mixnets", 1st International Conference on Networking Systems
and Security (NSysS), IEEE Xplorer, Dhaka, Bangladesh,
pp.194-198, January, 2015.

3. M. A. H. Akhand, R. N. Nandi, S, M. Amran and K. Murase,
"Gene Regulatory Network Inference incorporating Maximal
Information Coefficient into Minimal Redundancy Network," in
Proc. of International Conference on Electrical Engineering and
Information & Communication Technology (ICEEICT2015),
Dhaka, Bangladesh, pp. May 21-23, 2015.

4. M. A. H. Akhand, Md. Mahbubar Rahman, P. C. Shill, Shahidul
Islam and M. M. Hafizur Rahman, "Bangla Handwritten Numeral
Recognition using Convolutional Neural Network," in Proc. of
International Conference on Electrical Engineering and
Information & Communication Technology (iICEEICT2015),
Dhaka, Bangladesh, pp. May 21-23, 2015,

5. M. A. H. Akhand, P. C. Shill, M. S. Sabuj, Z. Afrin and M. M.
Hafizur Rahman, "A PSO based Transportation Network Design
Optimization of the Mega City Dhaka,” in Proc. of International
Conference on Electrical Engineering and Information &
Communication Technology (iCEEiCT2015), Dhaka,
Bangladesh, pp. May 21-23, 2015.

6. M. M. Hafizur Rahman, M. A. H. Akhand, P. C. Shill and
Yasushi Inoguchi, "Butterfly Traffic Pattern in Selection Algorithm
on Hierarchical Torus Network," in Proc. of International
Conference on Electrical Engineering and Information &
Communication  Technology (iCEEiCT2015), Dhaka,
Bangladesh, pp. May 21-23, 2015.

Department of Energw Technologys}gn

1. Noshin Tabassum and Dr. A.N.M."Nizanur Rahman,
Construction and Performance Test of a CPC Solar Collector”,
Proceedings of the 7th International Mechanical Engineering
Conference (IMEC) and 16th APM 2014, held on 02-03 January,
2015.

2. Mahfuza Khanom, Md. Kamrul Hasan, Tarig Bin Hussain and
Dr. AN.M Mizanur Rahman, "Development of Bernard Type
Solar Cooker with Mirror Reflector" Proceedings of the 7th
International Mechanical Engineering Conference (IMEC) and
16th APM 2014, held on 02-03 January, 2015.

Delgartment of Ph¥slcs
1. Reza, M. K. H., Alam M. A. and Rahman, M. M., 2015:

Impacts of Temperature on Rainfall over Bangladesh, M-VB-9,
24-25 April, National Conference on Physics Research and
Education in Bangladesh, AEC, Dhaka-1000, Bangladesh.

2. Akhter, M. A. E. and Saha, T. R., 2015: Sensitivity Study of
the Different Planetary Boundary Layer on Track and Intensity of
Tropical Cyclone using WRF_ARW Model, M-VB-1, 24-25 April,
National Conference on Physics Research and Education in
Bangladesh, AEC, Dhaka-1000, Bangladesh.,

3. Parves. S., Nahid F., and Alam M. M., 2015: Effect of
Downward heat flux on the track and intensity of Tropical
Cyclones (TC) in the Bay of Bengal, EHM-O-15, 18-19 April
2015, International Conference of Advances on Physics,
Rajshahi University.
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Department of Building Engineering

and Construction Management
1. Rahman, S. A., Akid, A.S.M. and Alamgir, M. "Evaluation of
Landfill Clay Liner Based on Permeability and Crack Intensity
Factor Using MATLAB Image Processing and Artificial Neural
Network". 4th International Conference on Solid Waste
Management in Developing Countries, 15-17 February, 2015,
Khulna, Bangladesh, ISBN: 978-984-33-8695-3.

Department of Biomedical Engineering
1. Shabaz Khan and Md. Bashir Uddin, "Effects of Sleeping
Positions on Cardiac Output and Cardiac Activity Analyzing
Blood Perfusion,” 2nd International Conference on Electrical
Engineering and Information & Communication Technology
(ICEEICT 2015), May 21-23, 2015, Jahangirnagar University,
Savar, Dhaka, Bangladesh.

2 Debarati Nath, Md. Bashir Uddin, Muhammad Masud Rana,
Protik Chandra Biswas, Shabnam Wahed, and Mohiuddin
Ahmad, "Number Recognition using Salient Features of Beta
Rhythmic EEG Signal," 2nd International Conference on
Electrical Engineering and Information & Communication
Technology (ICEEICT 2015), May 21-23, 2015, Jahangirnagar
University, Savar, Dhaka, Bangladesh.

3. Farzana Khanam, Shadli Islam, Md. Asadur Rahman and
Mohiuddin Ahmad, "Muscle Activity Estimation through Surface
EMG Analysis during Salat" 2nd International Conference on
Electrical Engineering and Information & Communication
Technology (ICEEICT 2015), May 21-23, 2015, Jahangirnagar
University, Savar, Dhaka, Bangladesh.

Department of Urban and Regional Planning
1. Shezan, K.N.H., Ali M. Y. and Morsed, M.M. (2015) Disaster
Induced Rural Migration and Adaptation in Irban Space: A case
Study of Natun Bazar Chor Bosti, Khulna, International
Conference on Climate Change in relation to Water and
Environment (13CWE-2015), DUET NICHE PROJECT, Gazipur,
Bangladesh, 567-573.

2 Islam, M.M., Rahman, F. and Morshed, M.M. (2015)
"Feasibility Assessment of Rain water Harvesting System in
Student Hall: A Case Study of KUET, Khulna', international
Conference on Climate Change in relation to Water and
Environment (13CEW-2015), DUET NICHE PROKECT, Gazipur,
Bangladesh, 465-470.

3 Morshed, M.M., Jamil, R. and Islam, T. (2015). Pre and Post
Disaster Land Use Change Technique. "International Conference
on Climate Change in relation to Water and Environment (13CWE-
2015), DUET NICHE PROJECT, GAzipur, Bangladesh, 371-378.

Best Paper Award !

1. The Paper "Performance Evaluation based on Game
Theoretical Framework for Interference Management in
Heterogeneous Network" got the |EEE Best Paper Award (2nd
Position) in the Poster Presentation Category at International
Conference  on Electrical Engineering and Information
Communication Technology(ICEEICT 2015), May 2015,
Jahangirnagar University Dhaka, Bangladesh. Dr.
MostafaZaman Chowdhury supervised the research work,
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