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Preface

The Second International Conference on Computer Science, Engineering and
Applications (ICCSEA-2012) was held in Delhi, India, during May 25–27, 2012.
ICCSEA-2012 attracted many local and international delegates, presenting a balanced
mixture of intellect from the East and from the West. The goal of this conference se-
ries is to bring together researchers and practitioners from academia and industry to
focus on understanding computer science and information technology and to establish
new collaborations in these areas. Authors are invited to contribute to the conference
by submitting articles that illustrate research results, projects, survey work and indus-
trial experiences describing significant advances in all areas of computer science and
information technology.

The ICCSEA-2012 Committees rigorously invited submissions for many months
from researchers, scientists, engineers, students and practitioners related to the relevant
themes and tracks of the conference. This effort guaranteed submissions from an unpar-
alleled number of internationally recognized top-level researchers. All the submissions
underwent a strenuous peer-review process which comprised expert reviewers. These
reviewers were selected from a talented pool of Technical Committee members and ex-
ternal reviewers on the basis of their expertise. The papers were then reviewed based on
their contributions, technical content, originality and clarity. The entire process, which
includes the submission, review and acceptance processes, was done electronically. All
these efforts undertaken by the Organizing and Technical Committees led to an exciting,
rich and a high quality technical conference program, which featured high-impact pre-
sentations for all attendees to enjoy, appreciate and expand their expertise in the latest
developments in computer Science and Engineering research.

In closing, ICCSEA-2012 brought together researchers, scientists, engineers, stu-
dents and practitioners to exchange and share their experiences, new ideas and research
results in all aspects of the main workshop themes and tracks, and to discuss the prac-
tical challenges encountered and the solutions adopted. We would like to thank the
General and Program Chairs, organization staff, the members of the Technical Program
Committees and external reviewers for their excellent and tireless work. We sincerely
wish that all attendees benefited scientifically from the conference and wish them every
success in their research.



VI Preface

It is the humble wish of the conference organizers that the professional dialogue
among the researchers, scientists, engineers, students and educators continues beyond
the event and that the friendships and collaborations forged will linger and prosper
for many years to come. We hope that you will benefit from the fine papers from the
ICCSEA-2012 conference that are in this volume and will join us at the next ICCSEA
conference.

David C. Wyld
Jan Zizka

Dhinaharan Nagamalai
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Zakaria Moudam Université sidi mohammed ben Abdellah, Morocco
Nicolas Sklavos Technological Educational Institute of Patras,

Greece
Roberts Masillamani Hindustan University, India

External Reviewers

Amit Choudhary Maharaja Surajmal Institute, India
Abhishek Samanta Jadavpur University, Kolkata, India
Anjan K. MSRIT, India
Nana Patil NIT Surat, Gujrat
Mydhili Nair M.S. Ramaiah Institute of Technology, India
Padmalochan Bera Indian Institute of Technology, Kharagpur, India
Osman B. Ghazali Universiti Utara Malaysia, Malaysia
Suparna DasGupta suparnadasguptait@gmail.com
Cauvery Giri RVCE, India
Pradeepini Gera Jawaharlal Nehru Technological University, India
Reshmi Maulik University of Calcutta, India
Soumyabrata Saha Guru Tegh Bahadur Institute of Technology, India
Srinivasulu Pamidi V.R. Siddhartha Engineering College Vijayawada,

India



XII Organization

Suhaidi B. Hassan Office of the Assistant Vice Chancellor, Economics
Building

Mahalinga V. Mandi Dr. Ambedkar Institute of Technology, Bangalore,
Karnataka, India

Omar Almomani College of Arts and Sciences
Universiti Utara Malaysia

Sara Najafzadeh University Technology Malaysia
Ramin Karimi University Technology Malaysia
Samodar Reddy India School of Mines, India
Ashutosh Gupta MJP Rohilkhand University, Bareilly
Jayeeta Chanda jayeeta.chanda@gmail.com
Rituparna Chaki rituchaki@gmail.com
Durga Toshniwal Indian Institute of Techniology, India
Mohammad Mehdi Farhangia Universiti Teknologi Malaysia (UTM), Malaysian
S. Bhaskaran SASTRA University, India
Bhupendra Suman IIT Roorkee (India)
Yedehalli Kumara Swamy Dayanand Sagar College of Engineering, India
Swarup Mitra Jadavpur University, Kolkata, India
R.M. Suresh Mysore University
Nagaraj Aitha I.T., Kamala Institute of Tech & Science, India
Ashutosh Dubey NRI Institute of Science & Technology, Bhopal
Balakannan S.P. Chonbuk Nat. Univ., Jeonju
Sami Ouali ENSI, Compus of Manouba, Manouba, Tunisia
Seetha Maddala CBIT, Hyderabad
Reena Dadhich Govt. Engineering College Ajmer
Kota Sunitha G. Narayanamma Institute of Technology and

Science, Hyderabad
Parth Lakhiya parth.lakhiya@einfochips.com
Murty, Ch. A.S. JNTU, Hyderabad
Shriram Vasudevan VIT University, India
Govardhan A. JNTUH College of Engineering, India
Rabindranath Bera Sikkim Manipal Inst. of Technol., India
Sanjay Singh Manipal Institute of Technology, India
Subir Sarkar Jadavpur University, India
Nagamanjula Prasad Padmasri Institute of Technology, India
Rajesh Kumar Krishnan Bannari Amman Inst. of Technol., India
Sarada Prasad Dakua IIT-Bombay, India
Tsung Teng Chen National Taipei Univ., Taiwan
Balaji Sriramulu drsbalaji@gmail.com
Chandra Mohan Bapatla Engineering College, India
Saleena Ameen B.S. Abdur Rahman University, India
Babak Khosravifar Concordia University, Canada
Hari Chavan National Institute of Technology, Jamshedpur, India
Lavanya Blekinge Institute of Technology, Sweden
Pappa Rajan Anna University, India
Rituparna Chaki West Bengal University of Technology, India



Organization XIII

Salini P. Pondichery Engineering College, India
Ramin Karimi University Technology Malaysia
P. Sheik Abdul Khader B.S. Abdur Rahman University, India
Rajashree Biradar Ballari Institute of Technology and Management,

India
Scsharma IIT - Roorkee, India
Kaushik Chakraborty Jadavpur University, India
Sunil Singh Bharati Vidyapeeth’s College of Engineering, India
Doreswamyh Hosahalli Mangalore University, India
Debdatta Kandar Sikkim Manipal University, India
Selvakumar Ramachandran Blekinge Institute of Technology, Sweden
Naga Prasad Bandaru PVP Siddartha Institute of Technology, India
HaMeEm sHaNaVaS Vivekananda Institute of Technolgy, India
Gopalakrishnan Kaliaperumal Anna University,chennai
Ankit BITS, PILANI India
Aravind P.A. Amrita School of Engineering India
Subhabrata Mukherjee Jadavpur University, India
Valli Kumari Vatsavayi AU College of Engineering, India



Contents

Signal, Image Processing and Pattern Recognition

Automatic FAPs Determination and Expressions Synthesis . . . . . . . . . . . . . . . 1
Narendra Patel, Mukesh A. Zaveri

Generation of Orthogonal Discrete Frequency Coded Waveform Using
Accelerated Particle Swarm Optimization Algorithm for MIMO Radar . . . . 13
B. Roja Reddy, M. Uttara Kumari

Text Independent Speaker Recognition Model Based on Gamma
Distribution Using Delta, Shifted Delta Cepstrals . . . . . . . . . . . . . . . . . . . . . . . 25
K. Suri Babu, Srinivas Yarramalle, Suresh Varma Penumatsa

Skin Segmentation Based Elastic Bunch Graph Matching for Efficient
Multiple Face Recognition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Sayantan Sarkar

A Study of Prosodic Features of Emotional Speech . . . . . . . . . . . . . . . . . . . . . . 41
X. Arputha Rathina, K.M. Mehata, M. Ponnavaikko

Gender Classification Techniques: A Review . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
Preeti Rai, Pritee Khanna

Text Dependent Voice Based Biometric Authentication System Using
Spectrum Analysis and Image Acquisition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Somsubhra Gupta, Soutrik Chatterjee

Interactive Investigation Support System Design with Data Mining
Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Somsubhra Gupta, Saikat Mazumder, Sourav Mondal

Pattern Recognition Approaches to Japanese Character Recognition . . . . . . 83
Soumendu Das, Sreeparna Banerjee



XVI Contents

Fast Fingerprint Image Alignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Jaspreet Kour, M. Hanmandlu, A.Q. Ansari

Colour and Texture Feature Based Hybrid Approach for Image
Retrieval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
Dipti Jadhav, Gargi Phadke, Satish Devane

Application of Software Defined Radio for Noise Reduction Using
Empirical Mode Decomposition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Sapan H. Mankad, S.N. Pradhan

An Approach to Detect Hard Exudates Using Normalized Cut Image
Segmentation Technique in Digital Retinal Fundus Image . . . . . . . . . . . . . . . 123
Diptoneel Kayal, Sreeparna Banerjee

Latency Study of Seizure Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Yusuf U. Khan, Omar Farooq, Priyanka Sharma, Nidal Rafiuddin

Analysis of Equal and Unequal Transition Time Effects on Power
Dissipation in Coupled VLSI Interconnects . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137
Devendra Kumar Sharma, Brajesh Kumar Kaushik, Richa K. Sharma

Image Analysis of DETECHIP R© – A Molecular Sensing Array . . . . . . . . . . . 145
Marcus Lyon, Mark V. Wilson, Kerry A. Rouhier, David J. Symonsbergen,
Kiran Bastola, Ishwor Thapa, Andrea E. Holmes, Sharmin M. Sikich,
Abby Jackson

A Gaussian Graphical Model Based Approach for Image Inpainting . . . . . . . 159
Krishnakant Verma, Mukesh A. Zaveri

A Survey on MRI Brain Segmentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
M.C. Jobin Christ, R.M.S. Parvathi

Can Ear and Soft-Biometric Traits Assist in Recognition of Newborn? . . . . . 179
Shrikant Tiwari, Aruni Singh, Sanjay Kumar Singh

Multi Segment Histogram Equalization for Brightness Preserving
Contrast Enhancement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
Mohd. Farhan Khan, Ekram Khan, Z.A. Abbasi

Various Implementations of Advanced Dynamic Signature Verification
System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203
Jin Whan Kim

Performance of Face Recognition Algorithms on Dummy Faces . . . . . . . . . . . 211
Aruni Singh, Shrikant Tiwari, Sanjay Kumar Singh

Locally Adaptive Regularization for Robust Multiframe Super Resolution
Reconstruction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223
S. Chandra Mohan, K. Rajan, R. Srinivasan



Contents XVII

Improved Watermark Extraction from Audio Signals by Scaling of
Internal Noise in DCT Domain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
Rajib Kumar Jha, Badal Soni, Rajlaxmi Chouhan, Kiyoharu Aizawa

Performance of Adders with Logical Optimization in FPGA . . . . . . . . . . . . . 245
R. Uma, P. Dhavachelvan

Robust Iris Templates for Efficient Person Identification . . . . . . . . . . . . . . . . . 255
Abhishek Gangwar, Akanksha Joshi, Renu Sharma, Zia Saquib

Thesaurus Based Web Searching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265
K.V.N. Sunitha, A. Sharada

Soft Computing, Artificial Intelligence

An Adaptive Design Pattern for Genetic Algorithm Based Autonomic
Computing System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
B. Naga Srinivas Repuri, Vishnuvardhan Mannava, T. Ramesh

Cross-Layer Design in Wireless Sensor Networks . . . . . . . . . . . . . . . . . . . . . . . 283
S. Jagadeesan, V. Parthasarathy

Semantic Based Category-Keywords List Enrichment for Document
Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297
Upasana Pandey, S. Chakraverty, Richa Mihani, Ruchika Arya, Sonali Rathee,
Richa K. Sharma

Selection of Fluid Film Journal Bearing: A Fuzzy Approach . . . . . . . . . . . . . 311
V.K. Dwivedi, Satish Chand, K.N. Pandey

Implementation of New Biorthogonal IOFDM . . . . . . . . . . . . . . . . . . . . . . . . . 321
A.V. Meenakshi, R. Kayalvizhi, S. Asha

Application of Real Valued Neuro Genetic Algorithm in Detection of
Components Present in Manhole Gas Mixture . . . . . . . . . . . . . . . . . . . . . . . . . 333
Varun Kumar Ojha, Paramarta Dutta, Hiranmay Saha, Sugato Ghosh

Concept Adapting Real-Time Data Stream Mining for Health Care
Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 341
Dipti D. Patil, Jyoti G. Mudkanna, Dnyaneshwar Rokade, Vijay M. Wadhai

Efficient Domain Search for Fractal Image Compression Using Feature
Extraction Technique . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353
Amol G. Baviskar, S.S. Pawale



XVIII Contents

Case Study of Failure Analysis Techniques for Safety Critical Systems . . . . . 367
Aiswarya Sundararajan, R. Selvarani

Implementation of Framework for Semantic Annotation of Geospatial
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379
Preetam Naik, Madhuri Rao, S.S. Mantha, J.A. Gokhale

Optimized Large Margin Classifier Based on Perceptron . . . . . . . . . . . . . . . . 385
Hemant Panwar, Surendra Gupta

Study of Architectural Design Patterns in Concurrence with Analysis of
Design Pattern in Safety Critical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393
Feby A. Vinisha, R. Selvarani

A Novel Scheme to Hide Identity Information in Mobile Captured
Images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403
Anand Gupta, Ashita Dadlani, Rohit Malhotra, Yatharth Bansal

A License Plate Detection Algorithm Using Edge Features . . . . . . . . . . . . . . . 413
Mostafa Ayoubi Mobarhan, Asadollah Shahbahrami, Saman Parva,
Mina Naghash Asadi, Atefeh Ahmadnya Khajekini

Human and Automatic Evaluation of English to Hindi Machine
Translation Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423
Nisheeth Joshi, Hemant Darbari, Iti Mathur

A Novel Genetic Algorithm Based Method for Efficient QCA Circuit
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433
Mohsen Kamrani, Hossein Khademolhosseini, Arman Roohi,
Poornik Aloustanimirmahalleh

Adaptation of Cognitive Psychological Framework as Knowledge
Explication Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 443
S. Maria Wenisch, A. Ramachandran, G.V. Uma

Comparing Fuzzy-C Means and K-Means Clustering Techniques:
A Comprehensive Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451
Sandeep Panda, Sanat Sahu, Pradeep Jena, Subhagata Chattopadhyay

Comparative Analysis of Diverse Approaches for Air Target Classification
Based on Radar Track Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 461
Manish Garg, Upasna Singh

peed Optimization in an Unplanned Lane Traffic Using Swarm
Intelligence and Population Knowledge Base Oriented Performance
Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471
Prasun Ghosal, Arijit Chakraborty, Sabyasachee Banerjee

Retracted: S



Contents XIX

Automation of Regression Analysis: Methodology and Approach . . . . . . . . . . 481
Kumar Abhishek, Prabhat Kumar, Tushar Sharad

A New Hybrid Binary Particle Swarm Optimization Algorithm for
Multidimensional Knapsack Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 489
Amira Gherboudj, Said Labed, Salim Chikhi

A Cooperative Multi-Agent System for Traffic Congestion Management
in VANET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 499
Mohamed EL Amine Ameur, Habiba Drias

An Aspectual Feature Module Based Service Injection Design Pattern for
Unstructured Peer-to-Peer Computing Systems . . . . . . . . . . . . . . . . . . . . . . . . 509
Vishnuvardhan Mannava, T. Ramesh, B. Naga Srinivas Repuri

A Novel Hybrid Approach to N-Queen Problem . . . . . . . . . . . . . . . . . . . . . . . . 519
Kavishi Agarwal, Akshita Sinha, M. Hima Bindu

Algorithms and Applications

Testing for Software Security: A Case Study on Static Code Analysis of a
File Reader Java Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 529
Natarajan Meghanathan, Alexander Roy Geoghegan

Vital Signs Data Aggregation and Transmission over Controller Area
Network (CAN) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539
Nadia Ishaque, Noveel Azhar, Atiya Azmi, Umm-e-laila, Ammar Abbas

A Comparative Study on Different Biometric Modals Using PCA . . . . . . . . . 549
G. Pranay Kumar, Harendra Kumar Ram, Naushad Ali, Ritu Tiwari

Methodology for Automatic Bacterial Colony Counter . . . . . . . . . . . . . . . . . . 559
Surbhi Gupta, Priyanka Kamboj, Sumit Kaushik

Sorting of Decision Making Units in Data Envelopment Analysis with
Intuitionistic Fuzzy Weighted Entropy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567
Neeraj Gandotra, Rakesh Kumar Bajaj, Nitin Gupta

Reliability Quantification of an OO Design -Complexity Perspective- . . . . . . 577
A. Yadav, R.A. Khan

A New Hybrid Algorithm for Video Segmentation . . . . . . . . . . . . . . . . . . . . . . 587
K. Mahesh, K. Kuppusamy

Using Modularity with Rough Information Systems . . . . . . . . . . . . . . . . . . . . . 597
Ahmed T. Shawky, Hesham A. Hefny, Ashraf H. Abd Elwhab

Cost Optimized Approach to Random Numbers in Cellular Automata . . . . . 609
Arnab Mitra, Anirban Kundu



XX Contents

Selection of Views for Materializing in Data Warehouse Using MOSA
and AMOSA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619
Rajib Goswami, D.K. Bhattacharyya, Malayananda Dutta

Comparison of Deterministic and Probabilistic Approaches for Solving
0/1 Knapsack Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629
Ritika Mahajan, Sarvesh Chopra, Sonika Jindal

Comparison of Content Based Image Retrieval System Using Wavelet
Transform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639
Suchismita Das, Shruti Garg, G. Sahoo

A New Approach for Hand Gesture Based Interface . . . . . . . . . . . . . . . . . . . . 649
T.M. Bhruguram, Shany Jophin, M.S. Sheethal, Priya Philip

Multi-document Summarization Based on Sentence Features and
Frequent Itemsets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657
J. Jayabharathy, S. Kanmani, Buvana

Performance Evaluation of Evolutionary and Artificial Neural Network
Based Classifiers in Diversity of Datasets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 673
Pardeep Kumar, Nitin, Vivek Kumar Sehgal, Durg Singh Chauhan

Some Concepts of Incomplete Multigranulation Based on Rough
Intuitionistic Fuzzy Sets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 683
B.K. Tripathy, G.K. Panda, Arnab Mitra

Data Mining Model Building as a Support for Decision Making in
Production Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695
Pavol Tanuska, Pavel Vazan, Michal Kebisek, Oliver Moravcik,
Peter Schreiber

Multi-Objective Zonal Reactive Power Market Clearing Model for
improving Voltage Stability in Electricity Markets Using HFMOEA . . . . . . . 703
Ashish Saini, Amit Saraswat

Comparative Study of Image Forgery and Copy-Move Techniques . . . . . . . . 715
M. Sridevi, C. Mala, Siddhant Sanyam

Single Sideband Encoder with Nonlinear Filter Bank Using Denoising for
Cochlear Implant Speech Processor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 725
Rohini S. Hallikar, Uttara Kumari, K. Padmaraju

Crosstalk Reduction Using Novel Bus Encoders in Coupled RLC
Modeled VLSI Interconnects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735
G. Nagendra Babu, Brajesh Kumar Kaushik, Anand Bulusu



Contents XXI

Event Triggering Mechanism on a Time Base: A Novel Approach for
Sporadic as well as Periodic Task Scheduling . . . . . . . . . . . . . . . . . . . . . . . . . . 745
Ramesh Babu Nimmatoori, A. Vinay Babu, C. Srilatha

A High Level Approach to Web Content Verification . . . . . . . . . . . . . . . . . . . . 755
Liliana Alexandre, Jorge Coelho

Histogram Correlation for Video Scene Change Detection . . . . . . . . . . . . . . . 765
Nisreen I. Radwan, Nancy M. Salem, Mohamed I. El Adawy

Microposts’ Ontology Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775
Beenu Yadav, Harsh Verma, Sonika Gill, Prachi Bansal

A Comparative Study of Clustering Methods for Relevant Gene Selection
in Microarray Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789
Manju Sardana, R.K. Agrawal

An Optimal Approach for DICOM Image Segmentation Based on Fuzzy
Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 799
J. Umamaheswari, G. Radhamani

A Two-Phase Item Assigning in Adaptive Testing Using Norm
Referencing and Bayesian Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809
R. Kavitha, A. Vijaya, D. Saraswathi

Implementation of Multichannel GPS Receiver Baseband Modules . . . . . . . . 817
Kota Solomon Raju, Y. Pratap, Virendra Patel, Gaurav Kumar, S.M.M. Naidu,
Amit Patwardhan, Rabinder Henry, P. Bhanu Prasad

Towards a Practical “State Reconstruction” for Data Quality
Methodologies: A Customized List of Dimensions . . . . . . . . . . . . . . . . . . . . . . 825
Reza Vaziri, Mehran Mohsenzadeh

A Hybrid Reputation Model through Federation of Peers Having
Analogous Function . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 837
G. Sreenu, P.M. Dhanya

An Amalgam Approach for Feature Extraction and Classification of
Leaves Using Support Vector Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847
N. Valliammal, S.N. Geethalakshmi

Applying Adaptive Strategies for Website Design Improvement . . . . . . . . . . . 857
Vinodani Katiyar, Kamal Kumar Srivastava, Atul Kumar

WebTrovert : An AutoSuggest Search and Suggestions Implementing
Recommendation System Algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 869
Akrita Agarwal, L. Annapoorani, Riya Tayal, Minakshi Gujral

A Study of the Interval Availability and Its Impact on SLAs Risk . . . . . . . . . 879
Andres J. Gonzalez, Bjarne E. Helvik



XXII Contents

Application of Intervention Analysis on Stock Market Forecasting . . . . . . . . 891
Mahesh S. Khadka, K.M. George, N. Park, J.B. Kim

Partial Evaluation of Communicating Processes with Temporal Formulas
and Its Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 901
Masaki Murakami

Performance Analysis of a Hybrid Photovoltaic Thermal Single Pass Air
Collector Using ANN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 911
Deepali Kamthania, Sujata Nayak, G.N. Tiwari

An Effective Software Implemented Data Error Detection Method in
Real Time Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 919
Atena Abdi, Seyyed Amir Asghari, Saadat Pourmozaffari, Hassan Taheri,
Hossein Pedram

Preprocessing of Automated Blood Cell Counter Data and Generation of
Association Rules in Clinical Pathology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 927
D. Minnie, S. Srinivasan

The Particular Approach for Personalised Knowledge Processing . . . . . . . . . 937
Stefan Svetsky, Oliver Moravcik, Pavol Tanuska, Jana Stefankova,
Peter Schreiber, Pavol Vazan

Metrics Based Quality Assessment for Retrieval Ability of Web-Based
Bioinformatics Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947
Jayanthi Manicassamy, P. Dhavachelvan, R. Baskaran

Exploring Possibilities of Reducing Maintenance Effort in Object
Oriented Software by Minimizing Indirect Coupling . . . . . . . . . . . . . . . . . . . . 959
Nirmal Kumar Gupta, Mukesh Kumar Rohil

A New Hashing Scheme to Overcome the Problem of Overloading of
Articles in Usenet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 967
Monika Saxena, Praneet Saurabh, Bhupendra Verma

Bio-inspired Computational Optimization of Speed in an Unplanned
Traffic and Comparative Analysis Using Population Knowledge Base
Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 977
Prasun Ghosal, Arijit Chakraborty, Sabyasachee Banerjee

Transliterated SVM Based Manipuri POS Tagging . . . . . . . . . . . . . . . . . . . . . 989
Kishorjit Nongmeikapam, Lairenlakpam Nonglenjaoba, Asem Roshan,
Tongbram Shenson Singh, Thokchom Naongo Singh, Sivaji Bandyopadhyay

A Survey on Web Service Discovery Approaches . . . . . . . . . . . . . . . . . . . . . . . 1001
Debajyoti Mukhopadhyay, Archana Chougule



Contents XXIII

Intensity Based Adaptive Fuzzy Image Coding Method: IBAFC . . . . . . . . . . 1013
Deepak Gambhir, Navin Rajpal

Periocular Feature Extraction Based on LBP and DLDA . . . . . . . . . . . . . . . . 1023
Akanksha Joshi, Abhishek Gangwar, Renu Sharma, Zia Saquib

Towards XML Interoperability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1035
Sugam Sharma, S.B. Goyal, Ritu Shandliya, Durgesh Samadhiya

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1045

Erratum

Speed Optimization in an Unplanned Lane Traffic Using Swarm
Intelligence and Population Knowledge Base Oriented Performance
Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Prasun Ghosal, Arijit Chakraborty

,
Sabyasachee Banerjee

E1



D.C. Wyld et al. (Eds.): Advances in Computer Science, Eng. & Appl., AISC 166, pp. 1–11. 
springerlink.com                                                    © Springer-Verlag Berlin Heidelberg 2012 

Automatic FAPs Determination and Expressions 
Synthesis 

Narendra Patel and Mukesh A. Zaveri 

Department of Computer Engg, BVM Engg. College, V.V. Nagar, India 
Department of Computer Engg, SVNIT, Surat, Gujarat, India 
bvm_nmp@yahoo.com, mazaveri@gmail.com 

Abstract. This paper presents a novel method that automatically generates 
facial animation parameters (FAPs) as per MPEG 4 standard using a frontal 
face image. The proposed method extracts facial features like eye, eyebrow, 
mouth, nose etc. and these 2D features are used to evaluate facial parameters, 
namely called facial definition parameters using generic 3D face model. We 
determine FAPs by finding the difference between displacement of FDPs in 
specific expression face model and neutral face model. These FAPs are used to 
generate six basic expressions for any person with neutral face image. Novelty 
of our algorithm is that when expressions are mapped to another person it also 
captures expression detail such as wrinkle and creases. These FAPs can be used 
for expression recognition. We have tested and evaluated our proposed 
algorithm using standard database, namely, BU-3DFE. 

Keywords: a generic 3D model, expression, texture, FAPs, FDPs, MPEG-4. 

1   Introduction 

The MPEG-4 visual standard specifies a set of facial definition parameters (FDPs) 
and FAPs for facial animation [1, 2]. The FDP defines the three dimensional location 
of 84 points on a neutral face known as feature points (FPs). The FAPs specify FPs 
displacements which model actual facial features movements in order to generate 
various expressions. The FAPs are a set of parameters defined in the MPEG-4 visual 
standard for the animation of synthetic face models. The FAP set includes 68 FAPs, 
66 of which are low level parameters related to the movements of lips, jaw, eyes, 
mouth, cheek, nose etc. and the rest two are high-level parameters, related to visemes 
and expressions. All FAPs involving translation movement are expressed in terms of 
facial animation parameters unit (FAPU). FAP determination methods [3] are 
classified in two categories (1) Feature based and (2) optical flow based. 

In feature based approach [3] areas containing the eyes, nose and mouth are 
identified and tracked from frame to frame. Approaches that are based on optical flow 
information [3, 5] utilize the entire image information for the parameter estimation 
leading to large number of point correspondences.  

In order to precisely extract facial features, various approaches aimed at  
different sets of facial features have been proposed in a diversity of modalities.  
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The mainstream approaches can be categorized into brightness-based and edge-based 
algorithms. Brightness-base algorithms exploit the brightness characteristics of the 
images to extract facial features. A typical approach of this class of algorithms is to 
employ the knowledge of the geometrical topology and the brightness characteristics 
of facial features, such as the eyebrows, eyes and mouth [6]. Edge-based algorithms 
target contours of the features, such as those of the mouth, eyes and chin, usually 
based on the gradient images. Hough transform, active contour model, i.e. snakes, and 
deformable templates are the edge based approaches used to detect facial features [7]. 

In this paper we have proposed a feature based approach for FAPs determination. 
We detect features like eye, eyebrow, nose and mouth from neutral face or expression 
specific frontal face using edge and brightness information. These features are used to 
adapt generic 3D face model into face specific 3D model. The displacement of FDPs 
in neutral 3D face model is determined as per MPEG 4 standard. Same way 
displacement of FDPs in different expressions specific 3D face model is determined. 
FAPs are determined by finding the difference between the displacement of FDPs in 
neutral 3D face model and specific expression 3D face model. Using these FAPS we 
have generated six basic expressions like anger, surprised, fear, sad, disgust and 
happy for any person whose neutral frontal face is available. The paper is organized 
as follows: Section 2 describes feature extraction. It is followed by FDP/FAP 
estimation and  expressions generation in section 3 and 4 respectively. Section 5 
describes expression mapping. The simulation results and conclusions are discussed 
in section 6 and 7 respectively. 

2   Feature Extraction 

Facial feature extraction comprises two phases: face detection and facial feature 
extraction. Face is detected by segmenting skin and non skin pixels. It is reported that 
YCbCr color model is more suitable for face detection than any other color model [8]. 
It is also reported that the chrominance component Cb and Cr of the skin tone always 
have values between 77<=Cb<=127 and 133<= Cr <=173 respectively [9]. After 
detection of face the features like eyes, mouth and eyebrows are detected.  

2.1   Eye and Eyebrow Detection 

After detection of face, the features like eyes, mouth and eyebrows are detected. We 
first build two separate eye maps, one from the chrominance components and the 
other from the luminance component [10].We have used upper half of the face region 
for preparation of eye maps to detect eyes. The eye map from the chroma is based on 
the observation that high Cb and low Cr values are found around the yes. It is 
constructed by 

C1 2 2 bEc (C ) (C )
b r3 C

r

⎛ ⎞
⎜ ⎟= + +
⎜ ⎟
⎝ ⎠

 (1)

Where Cb
2, ( r

_
C ) 2 and Cb / Cr all are normalized to the range [0 255] and ( r

_
C ) is the 

negative of Cr (i.e. 255-Cr). 
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The eyes usually contain both dark and bright pixels in the luma component so 
grayscale morphological operators dilation (⊕ ) and erosion (Ө) is used to emphasis 
brighter and darker pixels in the luma component around eye regions. It is constructed 
using equation (2). 

( , ) ( , )

( , ) ( , )l

Y x y G x y
E

Y x y G x y

⊕=
Θ

  (2)

Where Y(x, y) is luma component of face region and g(x, y) is structuring element. 
The eye map from the chroma is combined with the eye map from the luma by an 

AND (multiplication) operation. The resulting eye map is dilated with same 
structuring element to brighten eyes and suppress other facial areas. The locations of 
the eyes are estimated from the eye map. We have determined mean and standard 
deviation of eye map which is used to find location of eyes. After the large number of 
experiments we have set the value of threshold (T) =mean +0.3*variance. Eye feature 
points, the left and right corners and the upper and lower middle points of the eyelids 
are extracted from the edge map of the eye using sobel gradient operator. After two 
eye corners and two middle points on the eyelids have been located two parabolas are 
applied on the detected eyes. The location and feature points of the eyebrows are 
found from the edge map of the region of the face above the eye.  

2.2   Lip Detection 

Lip region is extracted using the observation that the lip pixels have stronger red 
component but green and blue components are almost same [11]. Skin pixels also 
have stronger red component but green component has higher value compared to blue 
component. Difference between red and green component is greater for lip pixels than 
skin pixels. Hulbert and poggio [12] proposed a pseudo hue definition that calculates 
pseudo hue as: 

( , )
( , )

( , ) ( , )

R x y
H x y

R x y G x y
=

+
  (3)

Where R(x, y) and G(x, y) are the red and green components of the pixel (x, y) 
respectively. However a person with reddish skin, pseudo hue may not give correct 
result. So we have combined pseudo hue H(x, y) with H1(x, y). 

( , )
1( , )

( , )

G x y
H x y Log

B x y

⎛ ⎞
= ⎜ ⎟

⎝ ⎠
  (4) 

Where G(x, y) and B(x, y) are the green and blue components of the pixel (x, y) 
respectively. Lip pixels have lower value of Green and Blue color components so log 
function is used to enhance contrast. Lip pixels have higher value of H (x, y) and lower 
values of H1(x, y). The location of the mouth is detected by finding the region having 
higher value of H(x, y) and lower value of H1(x,y). We have found that pseudo hue 
(H) value varies from 0.55 to 0.65 and value of H1 is to be less than 0.73 for lip pixels. 
It is found that lip corners are in shadow and they have lower value of intensity. Lip 
corner points are found using intensity component of lip region having lower value. 
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The pseudo hue component H(x, y) of the lip region is shown in Figure 1. It is 
observed that the hue value (H) for the middle part of the lip pixels are higher when 
mouth is closed .But when moth is open the hue value is lower for teeth part but higher 
for cavity. This observation is used to check whether mouth is closed or open. 

We have applied canny edge detector on intensity component of lip region and 
determined edge points corresponding to upper outer and lower outer lip contour for 
middle column. When mouth is closed, inner upper and inner lower boundary edge 
points are same. They are the points with maximum pseudo hue value for middle 
column as shown in Figure 1. 

 

Fig. 1. (a) Lip region (b) Pseudo hue (H) 

We have found P2, P3 and P4 points on the upper boundary of lip as shown in 
Figure 2. To find P2 we have traversed left edge of upper lip boundary from P4 till 
position is decreasing. P2 is an edge point with lowest position. Similarly we have 
traversed right edge of upper lip boundary to find point P3. When mouth is open 
feature points on inner upper lip boundary (P8) and inner lower lip boundary (P9) are 
determined. Teeth and tongue cause problems in determination of P8 and P9 from 
edge map. 

 

Fig. 2. Lip model 

So after determination of P4 we have searched for first point in down direction up 
to P1 which has maximum gradient of pseudo hue (H) for middle column, which is 
P8. Same way after determination of P6 we have searched for first point in up 
direction up to P1 which has maximum gradient of pseudo hue (H) for middle column 
which is P9. After detecting feature points the upper lip boundary is modeled using 
cubic curve (cardinal spline) [13]. Experimentally it is found that upper inner 
boundary, lower inner boundary and lower outer boundary of lip can be modeled 
more accurately using parabola than cubic curve which is shown in Figure 2. The 
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location and feature point of nose is found using vertical component of gradient of the 
face image between eye and mouth.  

3   FDP and FAP Generation 

This is a process in which the generic 3D face model is deformed to fit a specific face 
[14]. Our proposed generic model [13] is shown in Figure 3 and Figure 4 which is 
polygon-based (triangle mesh) and consists of 350 triangles and 215 vertices. Model 
is adapted to given frontal face with the help of two geometrical transformations 
scaling and translation. Assuming orthographic projection, the translation vector can 
be derived by calculating the distance between the 3D face model centres to the 2D 
face centre. Let Cl indicate centre of left eye, Cr indicate centre of right eye, Cc 
indicate middle point between two eyes and Cm indicate centre of mouth in given 
face. Similarly Cl’, Cr’, Cc’ and Cm’ are corresponding points in the 2D projection of 
the 3D face model. Model is scaled by an amount Sx, Sy and Sz using equation (5)  

  

(5)

After global adaptation of model we perform local refinement of model eyes, 
eyebrows, mouth and contour with that of face features. Appropriate translation factor 
does local refinement of the model. Constructed 3D models are shown in Figure 5. 
 

 

Fig. 3. Generic face model 

 

Fig. 4. Models of (a) Eyebrow (b) Eyes (c) Mouth  
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After we have modified generic face model, we can extract 3D coordinates of the 
FDP feature points from the model. We have determined position of FDPs 
corresponding to eye, eyebrow, and lip for neutral face image. We have also 
determined position of FDPs corresponding to eye, eyebrow, and lip for different 
facial expression models. We have determined FAP by finding difference between 
displacement of FDPs in specific expression face model and neutral face model. 
Measured FAPs for different expressions are shown in Table 1. They are measured by  
 

 

Fig. 5. constructed 3D models (a) angry (b) happy (c) disgust (d) sad (e) far (f) surprise 

Table 1. Automatic determination of FAPs for different expressions 

FAP Happy Sad Disgust Surprise Anger Fear 

raise_l_i_eyebrow 1 -1 -5 29 -13 20 

raise_l_o_eyebrow 0 -2 -17 8 -28 4 

raise_l_m_eyebrow 0 -1 -14 18 -29 7 

close_t_l_eyelid 1 3 8 -1 8 -3 

lower_t_midlip_o 8 0 24 17 8 4 

lower_t_midlip 10 -1 25 17 7 7 

raise_b_midlip -1 -1 7 -19 7 9 

raise_b-midlip_o -1 -1 13 -19 10 9 

raise_l_cornerlip 17 -3 17 4 6 0 

stretch_l_cornerlip 14 2 9 -13 2 1 

squeeze_l_eyebrow 1 2 -4 0 -2 6 
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facial animation parameter units (FAPUs) that permit us to place FAPs on any facial 
model in a consistent way [15]. The FAPUs are defined with respect to the distances 
between key facial features in their neutral state such as eyes (ES0), eyelids (IRDS0), 
eye-nose (ENS0), mouth-nose (MNS0) and lip corners (MW0) as shown in Figure 6. 

 

Fig. 6. Neutral face and FAPUs 

4   Expressions Generation 

Expressions are represented with the help of FAPs, a set of parameters defined in the 
MPEG-4 visual standard for the animation of synthetic face models. We have 
generated six basic expressions with the help of low level FAPS as discussed in [16]. 
The FAPS are computed through tracking a set of facial features and they are 
measured by facial animation parameter units (FAPUs) that permit us to place FAPs 
on any facial model in a consistent way [15]. The FAPUs are defined with respect to 
the distances between key facial features in their neutral state such as eyes (ES0), 
eyelids (IRDS0), eye-nose (ENS0), mouth-nose (MNS0) and lip corners (MW0) as 
shown in Fig. 6 and values are shown in Table 2.  

Table 2. FAPUs 

FAPUS Value 
ES ES0/1024=0.1737 
ENS ENS0/1024=0.0902 
MNS MNS0/1024=0.0838 
MW MW0/1024=0.1133 
IRISD IRISD0/1024=0.0293 

 
Table 3 gives the relation between expressions and involved FAPs. Expressions are 

generated by moving and deforming various control vertices of face model according 
to FAPs. If Vm indicates the neutral coordinate of the mth vertex in a certain dimension 
of the 3D space, its animated position Vm´ in the same dimension can be expressed as   

' * *m m n n nV V w FAPU FAP= +    (6)
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Where ωn is the weight of the nth FAP, FAPUn is the FAPU to nth FAP and FAPn is 
the amplitude of FAP. In fact, the term, ωn * FAPUn *FAPn defines the maximum 
displacement of mth vertices. We have developed scan line algorithm [16] which 
establish correspondence between each triangle of neutral model and expression 
model for each scan line for each pixel to generate expression specific texture.     

Table 3. Facial expressions and FAPs 

Expressions FAPs no 
Happiness Raise corner lip, stretch corner lip,  mouth open 

59,60,6,7,4,5,51,52 
Sadness Lower corner lip, lower inner eyebrow, close eyelid 

59,60,31,32,19,20 
Disgust Close eyelid , mouth open , raise corner lip 

19,20, 4,5,51,52,59,60 
Surprise Raise eyebrow , mouth open, open eyelid  

31,32,33,34,35,36, 4,5,51,52,19,20 
Anger Open eyelid, lower eyebrow, squeeze eyebrow , mouth open 

19,20 ,31,32,37,38, 
4,5,51,52 

Fear  eyebrow,  mouth open 
19,20 ,31,32,33,34,35,36,37,38, 
4,5,51,52 

5   Expression Mapping 

Our proposed algorithm determines FAP from the given expressions database. It 
constructs 3D model from the frontal neutral face of any person and using these FAPs 
it also successfully map expressions of one person onto another person. To take care 
of the expression details such as wrinkle we have to also consider illumination 
changes along with geometry deformation. Let A and A’ are the images of person A’s 
neutral and expression face respectively. Let B denotes person B’s neutral face. Our 
algorithm first determines FAPS from the A’s expression image. Then the method 
discussed in section 4 is used to generate expression image of B denoted as B’. Now 
make it more realistic we also consider illumination changes in calculating intensity at 
every pixel. 

According to phong illumination model intensity at a given point is given as 

* ( )
pa d I a aI K L N= ⋅   (7)

Where L is light source direction and N is a normal to surface and Kd is diffuse 
reflection coefficient and Ip is light source intensity. Intensity of deformed expression 
model is determined as 

' ' '* ( )a d p a aI K I L N= ⋅   (8)

Where Ia and Ia’ are intensity at every pixel of neutral face A and expression face A’ 
respectively. With the help of expression synthesis algorithm we have already found 
out expression image of B denoted as B’. 


