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Dean ORIC Message

Capital University of Science & Technology (CUST) Islamabad is a progressive
academic institution determined to produce competent professionals, who could be
instrumental in the development of a prosperous society. The core objective of ORIC
at CUST is to provide strategic and operational support to the university research
activities, strengthen academia-industry linkages and promote entrepreneurship,
technology-transfer and commercialization activities. ORIC has the responsibility
of guaranteeing that all research programs and policies reflect the core values of
academic freedom, professional integrity, ethical conduct and full compliance with
all policies, legal requirements and operational standards of the university. We
believe in continual capacity building of our students to satisfactorily equip them with
modern tools and skills vital for the industry. A number of joint ventures are being
done with industry through mutual collaborations. To showcase our recent progress
report, the ORIC Newsletter Spring-2019 is in your hands. This Newsletter entails
the contribution of ORIC towards its embattled domains i.e. Research Operations,
Technology Incubation & Innovation and Industrial Liaison. It is comforting to see
that ORIC s playing its leading role in facilitating university’s research outcomes and
Technology Incubation & Innovation activities. The Office of Research, Innovation
and Commercialization has done great work in compiling this Newsletter of great
value and is committed to unfold its prolific endeavor to the next level.

Prof. Dr. Aamer Iqgbal Bhatti
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Research Proposals

Capital University of Science and Technology (CUST) has
always been proactive in the field of practical research.
CUST encourages researchers to seek external funding
for their research work. Office of Research, Innovation
and Commercialization (ORIC) fully assists the faculty
researchers in their proposal write up and associated

procedures. ORIC has started working on seeking research
grants and sponsorships from various funding agencies.
ORIC in collaboration with relevant faculty members have
worked on various research proposals. The following
list briefs the current status of research proposals being
worked on by ORIC and submitted in various funding
agencies.
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Investigation of Drug Resistant Strains of  Dr. Shaukat Igbal Malik Submitted
Mycobacterium Tuberculosis
Molecular and Bioinformatics Dr. Shaukat Igbal Malik Submitted & Shanghai Science

analysis of Drug Resistance Strains of
Mycobacterium Tuberculosis

Design and Development of Energy
Efficient Electric Vehicle with On-Board
BMS and Motor Control

Indigenous Development of Drone
Detection Radar

Capacity Building of an Accomplished
Engine Research Group for the
Development High Power Diesel Engine
Integrated Modeling and Simulation of
High-Power Diesel Engine for verification
of Engine Design enhancement
Mualim-Entertainment Based Learning
Tool (EBLT)

Electric Rickshaw

Dynamic Behavior of Prototype
Interlocking Plastic Block Structure Using

Locally Developed Low Cost Shake Table

Dr. Khawar Naveed

Dr. M. Faisal Igbal

Prof. Aamer Igbal Bhatti

Dr. Col. Kanwar

Faraz Ahmed Khan

Mr. Shahzad Rafique

Dr. Khawar Naveed
Dr. Majid Ali

under Review

Submitted &
under Review

Submitted &
under Review
Submitted &
under Review

Submitted &
under Review

Submitted

In Progress
In Progress

and Technology
Committee
Ignite

Ignite

PSF through HIT
Taxila

PSF through HIT
Taxila

Going Global 2020

PSF
PSF
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MOU between CUST and Shanghai Jiao
Tong University (SJITU), China

A Memorandum of mutual interest was signed between
Capital University of Science and Technology and Shanghai
Jiao Tong University (SJTU), China in January 2019.
The parties agreed to promote academic collaboration
through joint research and development activities of
mutual interest in accordance with their respective needs
and objective and shall, by joint agreement determine the
area and subject of such collaboration, on the basis of the
understanding set out in the agreement.

It was formally agreed to exchange the scientific, academic
and technical information and appropriate academic
materials and other information of mutual interest for
which each party holds intellectual property rights.
Joint training of professional and technical personnel of
SJITU and the CUST through specialized short courses,
workshops or seminars was also contracted through this
MOU.

Industrial Liaison Meeting of Dean ORIC
with Dean FoE and HoDs

An Industrial Liaison meeting was held by the Office of
Research Innovation and Commercialization on 21st Feb
2019 in the office of Dean Faculty of Engineering (FoE).
Dean ORIC and HoDs of Electrical Engineering, Mechanical
Engineering and Civil Engineering Departments were
present in the meeting. After a deliberate discussion
it was agreed upon the constitution of Departmental
Industrial Outreach Committees (I0C) of CUST Engineering
Departments. The core objective of these committees
would be the identification of local industries and defining
feedback mechanism from industries to improve the
employability of CUST graduates. It was also agreed upon
the constitution of Industrial Advisory Board which should
be comprised of Dean FoE (Convener), HoD’s, Industry
Members (02 from each Department), Dean ORIC and 10C
members.

Three Days Autodesk Inventor Workshop

Capital University of Science and Technology hosted a three days workshop entitled “Autodesk Inventor Short Course”
on 6th — 08th February 2019. The workshop was a part of the university collaboration with H-Cube BMG Pvt. Ltd.
Office of Research Innovation and Commercialization in collaboration with the Department of Mechanical Engineering

organized the particular workshop aiming to equip students with the contemporary engineering tools and software.

Autodesk Inventor is a computer-aided design application for 3D mechanical design, simulation, visualization and

documentation developed by Autodesk. A total of 22 Mechanical Engineering students attended the 3-day workshop
from 10:00 AM to 4:00 PM. Instructor of the Workshop was Mr. Muhammad Umer, lecturer at Lahore Institute of

Animation and Design (LAD), Islamabad campus. The participants of the workshop were also provided user level
AUTODESK authorized certifications by LAD.
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BIM CoE Workshop on Revit Structure
Fundamentals

BIM Center of Excellence (BIM CoE) at Department of Civil
Engineering, Capital University of Science & Technology in
collaboration with H-cube conducted a two days training
workshop on Revit Structure Fundamentals on 22nd
February and 1st March, 2019.

Seminar on Genomics Approach in Drug
Designing

Capital University of Science and Technology hosted a
seminar entitled “Genomics Approach in Drug Designing”
on 28th March 2019. Genomics is an interdisciplinary field
of biology focusing on the structure, function, evolution,
mapping and editing of genomes. Genomics, particularly
through high-throughput sequencing and characterization
of expressed human genes has created new opportunities
for drug discovery.

Office of Research Innovation and Commercialization in
collaboration with the Faculty of Health and Life Sciences
organized the seminar aiming to equip faculty, researchers
and students with the most recent knowledge about
Genomics and Drug Designing. The guest speaker at the
event was Dr. Johar Ali, Head of Genomics Center, Rehman
Medical Institute (RMI), Peshawar. The participants of
the seminar included faculty members, researchers and
students of Biosciences and Pharmacy Departments.
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Ten individuals from various organizations with diverse
educational/industrial background participated in this
training. During the two days workshop, the participants
were briefed about the fundamentals of Structural
Modeling and experienced hands-on training of Revit
Structure. At the end the training, certificates were
distributed among the participants.
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BIM CoE Workshop on Revit Architecture
Fundamentals

BIM Center of Excellence (BIM CoE) at Department of Civil
Engineering, Capital University of Science & Technology
(CUST), Islamabad in collaboration with H-cube conducted
a two days training workshop on Revit Architecture
Fundamentals on 29th and 30th March, 2019.

This training was specifically arranged for undergraduate
students (batch 153) of Civil Engineering Department,
CUST. Eighteen (18) students participated in this training.
During the two days training, students were briefed about
the fundamentals of BIM and received hands on training

Three-Days Workshop on Model Predictive
Control (MPC)

Capital University of Science and Technology hosted a
three days workshop entitled “Model Predictive Control:
Algorithms, Tools & Applications” on 4th — 6th April, 2019.
Office of Research Innovation and Commercialization
organized the particular workshop to equip students,
researchers and Industry professionals with the most
recent knowledge of Model Predictive Control and its
practical and industrials implications. MPC is a tool to
optimize a system’s performance by using a model to

Joint Industrial Outreach Committees

Meeting

The 1st Joint Industrial Outreach Committee Meeting of
Faculty of Engineering was held on 18th April, 2019. Prof.
Aamer Igbal Bhatti, Dean Research & Innovation, chaired
the meeting. The IOC members of Electrical Engineering,
Mechanical Engineeringand CivilEngineering Departments
attended the meeting.

Dean ORIC presented the data of Rawalpindiand Islamabad
Chambers of Commerce and Industry with locations of
nearby Industrial units and asked IOC members to visit
these industries and seek their problems that can be
solved by CUST faculty and students. He further acclaimed
the Engineering Faculty to invite Industry Professionals,

of Revit Architecture. Upon completion of the training,
certificates were also presented to the participants.

predict the system’s future trajectory. In recent years MPC
is rapidly expanding in several other domains, such as in
the automotive and aerospace industries, smart energy
grids, and financial engineering.

arrange their visits to university labs and seek suggestions

about how we can upgrade our labs to meet modern
Industry requirements. These efforts can ultimately
increase the graduate’s employability of CUST. A brief
discussion on CUST Testing and Consultancy policy was
also deliberated.
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Seminar on Cyber Security: Next Defense
Frontier

Capital University of Science and Technology hosted a
seminar entitled “Cyber Security: Next Defense Frontier”
on 24th April, 2019. The purpose of organizing given
seminar was to create awareness about Cyber Attacks and
significance of Cyber Security in modern digital world.
Cyber Security is the practice of protecting systems,
networks and programs from digital attacks. These cyber
attacks are usually aimed at accessing, changing, or
destroying sensitive information, extorting money from
users or interrupting normal business processes.

The participants of the seminar included graduate
students, faculty and researchers from Capital University

Seventh ORIC Research Committee Meeting

The Seventh ORIC Research Committee meeting was held
on March 14, 2019. Dean Research & Innovation, Prof.
Aamer Igbal Bhatti chaired the meeting. He welcomed
the committee members and presented them “Annual
Research Book 2017”, the first formal publication of
ORIC. The Final Year Projects of Faculty of Engineering
were briefly discussed in the meeting. Dean Research &
Innovation briefed the committee members about the
proposed list of activities for Spring- 2019 and asked for
their recommendations. Dean ORIC apprised the members
about the constitution of Industrial Outreach Committees
of Faculty of Engineering and asked members to play their
prospective role in these committees. The initiative of
ORIC regarding Final Year Projects (FYPs) Funding along
with its terms and conditions was also deliberated in
detail.

Eighth ORIC Research Committee Meeting

The Eighth ORIC Research Committee meeting held
on 2nd May, 2019 and was chaired by Dean Research
& Innovation, Prof. Aamer Igbal Bhatti. The meeting
was held to evaluate top 5 Final year Projects out of

of Science & Technology. The guest speaker at the event
was Mr. Rizwan Mustafa Mir, Chief Executive Officer,
Universal Services Fund, Islamabad.
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ORIC Research Committee Meetings

the shortlisted ones for the funding of 30,000 PKR. The
students presented their project ideas and business
plans before ORIC Research committee. The committee
evaluated the presentations according to specific criteria.
The main focus was on practical feasibility, business plan
and marketability of particular idea. A total of 5 projects
were shortlisted for funding.

Ninth ORIC Research Committee Meeting

The Ninth ORIC Research Committee meeting was held
on July 31, 2019 and was chaired by Dean Research &
Innovation, Prof. Aamerlgbal Bhatti. Thecommercialization
and business prospects of top 5 FYPs funded by ORIC
were discussed in detail. The committee thought over the
commercialization aspects of FYPs and provided valuable
feedbackabouttheircommercializationandaccompanying
challenges. Dean Research & Innovation informed the
committee members about the “Competitive Research
Programme” initiated by Pakistan Science Foundation
(PSF) for research proposals of engineers, scientists and
technopreneurs. He provided the details of the particular
programme and asked the members to submit at least
one proposal from their respective department in PSF
Research Grant Programme.

° —
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ORIC Business Plan Competition

Office of Research, Innovation and Commercialization
(ORIC) upon the profound desire of Vice Chancellor
initiated Final Year Projects funding for Undergraduate
students of Capital University of Science & Technology,
Islamabad. The purpose of given activity was financial
encouragement of students whose project ideas have
particular business and marketing prospective. A total of
five Undergraduate projects were funded encompassing
30,000 PKR each. The specific criteria for the said
funding along with associated terms and conditions were
advertised in first week of March 2019.

After an initial assessment the top 9 projects were
shortlisted. The initial scrutiny of applications was done
in a meeting held on 22nd April 2019 in ORIC Office. It
was decided by the committee members that the top 9
projects would be re-evaluated through their project
and business plans presentation. The final evaluation

of shortlisted projects was done in 8th ORIC Research
Committee Meeting held on 2nd May, 2019. The students
presented their project ideas and business plans before
ORIC Research committee. The committee evaluated the
presentations in accordance with the practical feasibility,
business plan and marketability of every project. After a
systematic analysis by Committee following students were
shortlisted for the funding.

m Student Names Project Title M

1. Zeeshan Yousaf

. Atif ljaz

. Nauman Zakir

. Saad Bin Zubair

. Tajammul Baig

. Arhaam Mubarak

. lgra Majeed AL-FUNOON
. Andla Sohail
4 . Alina Sarwar Blindroid

. Rubeeqa Tahir

. Usman Mehmood

w
P W NN PN R WN PR WD

. Aashan Javed

N

. Usama Mehmood

The award ceremony was held on 27th May 2019. Dr.
Arshad Hassan, Dean FMSS was chief guest at the occasion.
Following the ceremonial, Dean FMSS delivered a brief
talk. He inspired the students about their endurance
and highlighted the importance of business plans in
present age of commercialization. He also emphasized
interdepartmental collaborations and joint projects for
better progression of students and faculty

l—

Off Grid Automatic Egg Incubator

Prosthetic Hand Using Brain Pulses

Dr. Muhammad Ashraf

Design and Fabrication of Automatic Solar Tracker with Dr. Saif-Ur- Rahman
Pannel Cleaning and Cooling system

Dr. Sajid Bashir

Mr. Ibrar Arshad

Dr. Muhammad Aleem
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Visit of CTO, Designx Solutions to CUST
Electrical Engineering Labs

Office of Research, Innovation & Commercialization
organized the Industrial visit of Mr. Shakaib, CTO, Designx
Solutions on 13th May, 2019. Designx Solutions is an
Electrical and Electronic based Manufacturing company
located in Islamabad. Prof. Aamer Igbal Bhatti, Dean
Research & Innovation, Dr. Muhammad Ashraf, Professor
EE Department and Mr. Osama Akbar Raja, Lecturer EE
Department welcomed the honorable guest.

Establishment of CS Incubation Lab at CUST

Office of Research, Innovation and Commercialization
in collaboration with department of Computer Science
has formally inaugurated the Incubation lab at Capital
University of Science & Technology on 16th May, 2019.
Dr. Muhammad Azhar Igbal, Assistant Professor, CS
Department have laid his special devotion to make this
workroom possible. The purpose of this incubation center
is to provide a platform to CS students where they can
practice their technical, innovative and freelancing skills
for comprehensible earning.

The respective ceremony was inaugurated by Dr. Nayyar
Masood, HoD CS Dept. Prof. Aamer Igbal Bhatti, Dean
Research & Innovation, Dr. Muhammad Azhar Igbal
and Assistant Directors ORIC were also present at the
occasion. Dean ORIC and HoD, CS Dept. greeted the
students and acknowledged the efforts of Dr. Muhammad
Azhar Igbal and ORIC team. The students also gave a

The objective of present visit was to show CUST EE
Department labs and seek suggestions about how we
can upgrade our labs to meet modern day Industry
requirements. This would help us in training our students
according to technical skills in compliance with market
requirementsthatwould ultimately enhance employability
chances of our students.

Subsequentlythehonorable guestcomprehensivelyvisited
labs and gave valuable suggestions and recommendations
regarding up gradation of EE labs.

brief demonstration about their job details and future
prospects.

MOU between CUST and SJTU, China for Establishment of “Shanghai-Islamabad-Belgrade
Joint Innovation Center on Antibacterial Resistance”

The Shanghai Jiao Tong University, China (SJTU) and
the Capital University of Science and Technology share
a common interest in research on bacterial antibiotic
resistance (ABR), an urgent global problem. SITU and
CUST agreed on establishment of “Shanghai-Islamabad-
Belgrade joint innovation Center on Antibacterial
Resistance” through application for the funding by the
Shanghai Science and Technology Committee in 2019. The

proposed center is expected to pursue the cooperation

® — -

through Academic visits, Joint Research Activities and
Publications, Exchange of Academic Materials, and
potential commercialization of arising Intellectual Property
(IP). With the focus on bacterial pathogens with ABR, both
parties aim to perform the molecular and bioinformatics
analysis of drug resistance strains of Mycobacterium
tuberculosis. The Center is scheduled to commence on
the date of 1st January 2020 and shall terminate on 31st

December 2022.
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One-Day Workshop on Latex

Capital University of Science and Technology hosted
“One-Day Workshop on Latex” dated 17th July, 2019 from
10:00 AM to 3:30 PM. Office of Research Innovation and
Commercialization organized the particular workshop
aiming to update students and faculty members with
the practical and hands-on knowledge about creation
of technical and scientific documents using Latex with
illustrations.

LaTeX is a typesetting system suitable for producing
scientific and mathematical documents which enables
authors to typeset and print their work at the highest
typographical quality. The first session covered the basic
topics about Latex Overview & Installation, Document
Write up (Sections and paragraphs), Packages Installation,
Figures & Tables Insertion, Mathematical Operations,
Table of Contents and Bibliography. The second session

MOU between CUST and IdeaGist Pakistan
PVT Ltd

IdeaGist Pakistan is the sole distributor of IdeaGist Global
Platform, connectinginnovators, entrepreneurs, investors,
and students from 195 UN recognized countries and
territories. Under the umbrella of the Prime Minister’s
Startup Pakistan, IdeaGist plans to invest PKR 8 billion,
over the next five years, in the entrepreneurial and
innovation ecosystem in Pakistan.

To formalize collaboration between CUST and IdeaGist and
to make it durable and sustainable Mr. Hassan Syed, CEO

encompassed the practical illustrations of Latex about
creating structured documents like

research thesis, research paper, project presentation etc.
The resource person for the particular workshop was
Dr. Ali Arshad, Assistant Professor, COMSATS University
Islamabad. A total of 80 participants attended the
workshop including MS & PhD students and faculty
members from CUST, FAST NUCES, IST, FJWU etc.

IdeaGist visited ORIC Office CUST and signed an MOU on
16th July, 2019. Dean Research & Innovation, Prof. Aamer
Igbal Bhatti welcomed the honorable guest. The Assistant
Directors ORIC were also present on this auspicious
occasion. Mr. Hassan showed his gratitude to Dean ORIC
for the valuable agreement and desired to continue the
collaboration in the areas of mutual interest.

Both parties agreed to provide online entrepreneurship
training to final year students, offering entrepreneurship
as a career choice to the university students, support
business incubation centers, one-on-one mentoring and
connecting the incubator to a global pool of investors.
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One-Day Workshop on Research Methodology

Office of Research Innovation and Commercialization
in collaboration with Dr. Amir Qayyum, Dean Quality
Enhancement Cell (QEC) hosted a two days workshop
entitled “Research Methodology” on 19th — 20th August
2019. The objective of given activity was to enlighten
the faculty members and active researchers with the
present knowledge about Research Methodology and its
associated tools. The workshop was intended to present
the most recent knowledge about Research Tools,
Technical & Proposal Writing, Research Planning and
Literature Review. The event was attended by graduate
students, researchers and faculty members of CUST.
The workshop resource person, Dr Inam Ul Ahad works

Design of Posters for CUST Research Groups

Office of Research, Innovation and commercialization has
started designing Research Group posters of CUST faculty
members to depict their academic profile, key research
areas and major expertise in a presentable way. These
posters also provide information about group members
and Postgraduate (MS/PhD) alumni of the particular
group. Following are the Research Group Posters designed
by ORIC in Spring-2019:

as Research Development Manager in | Form Advanced
Manufacturing Research Centre and as Senior Materials
Research Scientist in the Advanced Processing Technology
Research Centre, Dublin City University, Ireland.

e Poster for Vision and Pattern Recognition Systems
Research Group (VisPRS)

e Poster for Industrial and Environmental Microbiology
Research Group

e Poster for ThermoFluids Research Group

e Poster for Water and Environment Research Group
(WE R)

e Poster for Genetic and Molecular Epidemiology
Research Group

e Poster for Entrepreneurship Research Group
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Research Group of Vision and Pattern Recognition

Batigto®
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GROUP INTRODUCTION
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Dr. Muhammad Hasem Ratyal

Current PhD Students
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D iz Ahmad Taj
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23220, B
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= A Waqar and . Hassan, “Comparative Analysis of Solid Waste Management Pr
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ference on Science, Technalogy & Medicine, ACSTM , 2015

+ 1 Hassan, AR Ghumman , Y. Ghazsw , & H. Abdel-Maguid, and B. Sampsen, "Clic
mate Change lmpact on Precipitation in Arid Areas of Fakistan”, 7th Intemational
Resources And Ari pp. 195205, 206,
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organizations, Thesia Tithe: Towards Facial Asyesaetry Based Face Resogrition 8. Mr. Muhammad Tahir Awan
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GROUP HEAD

DF. Imtiaz Anmad Taj

Dr. lintinz Ahmad Taj received his PhD degree in Electronics
and Informatian Engineering from Hokkasdo University, Sap-
s, Japan whene e was endowed with Outstanding Young

F Japan. He is actively involwed in 5
Teaching, Research and Academic Management. Curmently he
s the Office of Dean Facully of Engineering at Capital Uni-
versity of Scienco and Technology, lslamabad. Ho alsa romained
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& Conferences. Ho hs successtully comploied three national level research projects in
thecapacty ofPojc it lesding e of morethr 13 rscarhers i ach projct
He d member and d Non
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& Biometeic: Fingerprint,Iis, Face, Palm prind and Signature

+ Video Encoding and Frocessing

+ Machine Learming and Deep Neural Netwarks

+ Super Resolution Imaging

« Vision Based Navigation & Registration, Vision Based Tracking
Time Frequency Analysis of Dynarmic Signals
Autematic Activity Detection and Vision Based Security Systems
Medical Diagosis using Patiern Classification Algorthms
Algorithm Development & Hardware Design
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Systet for Autonomous Vehicle Navigation

2 Automatic Personal Identification Biometrics Systom (AFIBS) for Large Scale Ap-
plications

3 Real Tune Implementation of H:264 Decoder for Heterogeneous Multicore Archi
et

Dr. Muhammed Asit

Thesis Title: Efficient Framework For Macrobliek Prediction And Parallel Task Assign-
ment In Video Coding

Year: 206

Dr. Mubeen Ghatoor

Thesis Tile: Fingerprint Enhancement and Nmlinear Distartion Remaval by effective
s of Contextual filtering

Years 2004

Or. Muhammad Ajab

Thesis Title: A Combination of Linear and Quadratic Time- Frequency Tochaiques for
Time i Snae

Dr. Usama ljaz Bajwa

Thesis Title: Performance Enhancement of Subspace Learning Face Recognition by Ef-
fective Use of Classifiers

Dr. Nabeel Ali Khan
Thesis Title: Cross-term Suppression in Wigner Distribution
200
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and Information Systems, vol. 12,0, 10, pp. 49034929, 2018, (LF: 0601}

* M. Asif, 1. A Taj, 5. M. Ziauddin, M. B Ahmad, and M. Tahir, "An efficient frame-
work foe prediction parametess selection in advanced vides coding”, IEEE Access,
ol 6, pp. 2527725291, 2018, (LF: 3557)

M. Ghafoor, 5. Iqbal, 5. A. Tariq, L A, Taj, and N. M. Jafri, “Elficent Fingécprint
Matching Using, Graphical Proessing Unit”, IET Image Processing, vol. 12, no. 2,
pp. 274-284, W1, (LF- 1.401)

5. A Tarig, 5. Iqbal, M.
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A Taj, N M. Jaksi, S, Razzar, and T. Zia, “Mas-
Cluster Computing
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M. Ghatoor, L & Taj, and N. M. Jafri, “Fingerprint Fraquency Normalization and
Enhancement using 2-0 STFT Analysis”, IET Camputes Vision, vol. 10, no. 8, p
806-816, 2016, (LF- 1057).

M. Sajid, L A, Ta, U. L Bajwa, and N. L Ratyal, “The Role of Facial Asymametry
towards Recognizing Age-Separatod Face Images”, Computers & Electrical Engi-
eering (Elsevie), vol. 84, pp, 255278, 2016, (LF: 1.747).

M Iz . To S, Zinkdin, M. Abimad, M. Tois °4 Hybri S
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6, 205, (LF
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{Blsevien, vol. 4, pp. 21-255, 2015, (LF: 1747).
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apprach far fingerprint cnhancement”, TET Tmage Processing vol. 8, na. 7, pp.
417425, 2014, (LF- 14t

U L Bajwa, L A. Taj, M. W. Anwar, and X. Wang, “A Multifaceted Independent
Pesformance Analysis of Facial Subspace Recognition Algorithms”, PLoS ONE,
ol 8, 2, pp 58510, 013, (1F- 2766)
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