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Preface

This book contains the proceedings of the 4th Computational Intelligence in
Information Systems (CIIS 2020) Conference held during 25–27 January 2021.

Due to the COVID-19 pandemic, this conference which was initially planned in
2020 has to run in 2021 to accommodate all the uncertainties, and with the travel
restriction for our international participants, we have to opt to conduct the con-
ference virtually. Despite this situation, we are pleased to have received 64 sub-
mitted articles from 18 countries including countries such as Canada, Bulgaria,
Brazil, Uganda and a bigger number from Asia including ASEAN Member States,
Japan, Taiwan, Pakistan, Sri Lanka, India, Bangladesh and from the middle east,
from Saudi Arabia and Iraq and finally from Uganda. Fifty-five go through the
review process while nine have to be omitted due to the negligence of the sub-
mission which did not fulfil the requirements of the conference paper requirements.
These papers have gone through a double-blind review with reviewers coming from
12 countries with some from the USA, South Korea and Australia. Out of these 55
submissions, 23 paper submission (49%) have been selected to be included in this
book.

This year’s theme highlights the digital transformation towards Sustainable
Development Goals where we have papers on digital transformation, computational
intelligence in application, networking domain and paper on COVID-19. We are
also pleased that we have a number of young researchers that have chosen our
platform to elevate their publication profile. We would like to thank all authors for
submitting their papers and finally completing the process for publication and
gratefully acknowledging our reviewers for their time in reviewing these submis-
sions on time. We will look forward for more collaboration with other research
communities in the next event.

We would like to express our sincere gratitude to AUN/SEED-NET JICA for
their involvement and contribution in introducing us to both of our distinguished
keynote speakers, Prof. Kenji Araki and Prof. Kazuhiko Hamamoto, from Japan
and to AITI for connecting us to two other distinguished speakers: Dr. Afif Osseiran
from Ericsson and Dr. Ksiuk Kweon from Samsung Electronics. Most importantly,
we would like to convey our deepest appreciation to all members of the working
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committee for their relentless effort in ensuring the success of this conference
despite the current pandemic situation that affects most of the planning that requires
us to work outside our norms. We thank the publisher for publishing the pro-
ceedings, members of the steering committee for their valuable advice and last but
not least, Hjh Zohrah binti Haji Sulaiman, our Vice Chancellor.

We would also like to acknowledge our respective sponsors for their assistance
indirectly making CIIS 2020 a smooth one despite the pandemic.

Wida Susanty Haji Suhaili
Nor Zainah Siau

Saiful Omar
Somnuk Phon-Amuaisuk

vi Preface



CIIS 2020 Conference Committee

Honorary Chair/Advisor

Hajah Zohrah binti
Haji Sulaiman

Vice Chancellor, UTB

Steering Committee

Chairperson

Mohamed Hasnain Isa Assistant Vice Chancellor Research, UTB

Members

Hajah Noor Maya binti
Haji Md. Salleh

Assistant Vice Chancellor Academic, UTB

Haji Ady Syarmin bin
Hj Md Taib

Assistant Vice Chancellor Industry & Services,
UTB

Lim Chui Hua Registrar and Secretary, UTB
Hamdani bin Haji Ibrahim Acting Bursar, UTB
Au Thien Wan Dean Graduate Studies and Research, UTB
Mohamad Saiful bin

Haji Omar
Dean School of Computing and Informatics,

UTB
Hajah Nor Zainah binti

Haji Siau
Deputy Dean School of Computing

and Informatics, UTB
Wida Susanty binti

Haji Suhaili
Thrust leader for Digital and Creativity, UTB

vii



International Advisory Board
Eran Edirisinghe Loughborough University, UK
Hussein A. Abbass University of New South Wales, Australia
Irwin King Chinese University of Hong Kong, China
Ah Hwee Tan Singapore Management University, Singapore
Laszlo T. Koczy Budapest University of Technology

and Economics, Hungary
Ali Selamat Universiti Teknologi Malaysia, Malaysia
Chris Phillips Newcastle University, UK
Francis Chin University of Hong Kong, Hong Kong
Jeff Haywood University of Edinburgh, Glasgow, UK
Ian Ruthven Strathclyde University, Glasgow, UK
Peter Haddawy Mahidol University, Thailand
Jun Kyun Choi Korea Advanced Institute of Science

and Technology, Korea
Robert H. Deng Singapore Management University, Singapore
Aduwati Sali Universiti Putra Malaysia, Malaysia

Working Program Committee

Chairman and Co-chair

Wida Susanty binti Haji Suhaili
Hajah Nor Zainah binti Haji Siau

Program Chairs

Somnuk Phon-Amnuaisuk
Mohamad Saiful bin Haji Omar

Secretariat

Jennifer Voon Hyuk Hiong (Head)
Haji Irwan Mashadi bin Haji Mashud
S. H. Shah Newaz
Ravi Kumar Patchmuthu
Ibrahim Venkat
Noreffa Nabilla binti Abd Aziz
Ak Mohammad Salihin Pg. Haji Abdul Rahim

Technical Committee

Somnuk Phon-Amnuaisuk (Head)
Au Thien Wan
Haji Sharul Tazrajiman bin Haji Tajuddin
Ibrahim Venkat

viii CIIS 2020 Conference Committee



Ravi Kumar Patchmuthu
S. H. Shah Newaz
Hajah Nor Zainah binti Haji Siau
Wida Susanti binti Haji Suhaili
Mohamad Saiful bin Haji Omar
Asem Kasem

Poster Competition

Serina binti Haji Mohd Ali

Finance

Haji Sharul Tazrajiman bin Haji Tajuddin (Head)
UTB Finance Officer

Logistics

Haji Irwan Mashadi Haji Mashud (Head)
Estate’s Officer

ICT Logistic

ICTC’s officer

Ceremony and Digital Content Coordinator

Haji Idham Maswadi bin Haji Mashud (Head)
S. H. Shah Newaz
Nurulhidayati binti Haji Mohd Sani
Attachment Students

Multimedia

Mohd Effendy bin Hj Mohd Jeffery (Head)
Hanif Jumaat

Technical Moderators

Haji Sharul Tazrajiman bin Haji Tajuddin (Head)
Ahmad Ammar Ghaibeh
Ibrahim bin Edris
Noor Deenina binti Haji Mohd Salleh
Rahizah Binti Haji Abdul Rahman
Abdul Aziz bin Metassan

Web Masters

Rafidah binti Haji Tengah (Head)
Shiqah Natasha binti Hj Mohammad Hadi

CIIS 2020 Conference Committee ix



Sponsorship and Promotion

Yeo Sy Mey (Co-head)
Au Thein Wan (Co-head)
UTB Finance Officers

Publicity

Hajah Siti Asmahlati Bolkini Binti A. Hj Ahmad (IPRO)

Publishing

Noor Deenina binti Haji Mohd Salleh

Invitation and Protocol

Haji Rudy Erwan bin Haji Ramlie (Head)
Registrar’s Office

Souvenir and Certificate

Siti Rabiqah binti Ramli

Refreshment

Norhuraizah binti Haji Md Jaafar

Workshop facilitator

Asem Kasem (Head)
Ravi Kumar Patchmuthu
Chongomweru Halimu
Muhammad Tariq Siddique

Technical Program Committee
Abdelrahman Elfaki University of Tabuk, Saudi Arabia
Abdollah Dehzangi Rutgers University, USA
Adham Atyabi University of Colorado Colorado Springs

and Seattle Children’s Research Institute, USA
Ammar Ghaibeh Universiti Teknologi Brunei
Annapurani K. SRM Institute of Science and Technology, India
Asem Kasem Universiti Teknologi Brunei
Ashraf Khalil Universiti Teknologi Brunei
Au Thien Wan Universiti Teknologi Brunei
Azizi Ab Aziz Universiti Utara Malaysia, Malaysia
Bok-Min Goi Universiti Tunku Abdul Rahman, Malaysia
Chattrakul Sombattheera Mahasarakham University, Thailand
Choo Yee Ting Multimedia University, Malaysia
Daphne Lai Universiti Brunei Darussalam
Derwin Suhartono Bina Nusantara University, Indonesia
Fahmi Ibrahim Universiti Teknologi Brunei

x CIIS 2020 Conference Committee



Hui-Ngo Goh Multimedia University, Malaysia
Hyeontaek Oh Korea Advanced Institute of Science

and Technology, Korea
Ibrahim Venkat Universiti Teknologi Brunei
Kah Ong Michael Goh Multimedia University, Malaysia
Kannan Arputharaj Vellore Institute of Technology, India
Keng Hoong Ng Multimedia University, Malaysia
Kevin Wong Murdoch University, Australia
Kok Chin Khor Universiti Tunku Abdul Rahman, Malaysia
Lai-Kuan Wong Multimedia University, Malaysia
Lim Tiong Hoo Universiti Teknologi Brunei
Laszlo T. Koczy Budapest University of Technology

and Economics, Hungary
Lee Kian Foo Multimedia University, Malaysia
M. Rakib Uddin Universiti Teknologi Brunei
Mohamed Saleem

Haja Nazmudeen
Universiti Teknologi Brunei

Mohammad Saiful Hj Omar Universiti Teknologi Brunei
Myint Myint Sein University of Computer Studies, Yangon
Nor Zainah Siau Universiti Teknologi Brunei
Nyuk Hiong Voon Universiti Teknologi Brunei
Peter Haddawy Mahidol University, Thailand
Phooi Yee Lau Universiti Tunku Abdul Rahman, Malaysia
Ravi Kumar Patchmuthu Universiti Teknologi Brunei
Rehan Akbar Universiti Tunku Abdul Rahman, Malaysia
Rusyaizila Ramli Management and Science University, Malaysia
S. H. Shah Newaz Universiti Teknologi Brunei
Serina Mohd Ali Universiti Teknologi Brunei
Shah Rollah Abdul Wahab Universiti Teknologi Malaysia, Malaysia
Shahid Anjum Universiti Teknologi Brunei
Sharul Tajuddin Universiti Teknologi Brunei
Somnuk Phon-Amnuaisuk Universiti Teknologi Brunei
Sook Ling Chua Multimedia University, Malaysia
Soon Jiann Tan Universiti Teknologi Brunei
Connie Tee Multimedia University, Malaysia
Tho Quan Ho Chi Minh City University of Technology,

Vietnam
Wan Zuha Wan Hasan Universiti Putra Malaysia, Malaysia
Whee Yen Wong Universiti Tunku Abdul Rahman, Malaysia
Wida Susanty Haji Suhaili Universiti Teknologi Brunei
Yunli Lee Sunway University, Malaysia

CIIS 2020 Conference Committee xi



Contents

Digital Innovation Towards Sustainable Development Goals

Innovation Development and R&D Project Management
in Science Organizations and Universities - Data-Driven Model
and Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Zornitsa Yordanova

Knowledge-Based Practices in Disaster Management:
Development Towards Digital Humanism . . . . . . . . . . . . . . . . . . . . . . . 13
Pg Hj Asmali Pg Badarudin and Fahmi Ibrahim

Destructive Digital Ecosystem of Cyber Bullying Perfective
Within the Information Technology Age . . . . . . . . . . . . . . . . . . . . . . . . 26
Desi Setiana and Norainna Besar

A Mobile Application for Mental Health Care During COVID-19
Pandemic: Development and Usability Evaluation with System
Usability Scale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Muhammad Nazrul Islam, Shahriar Rahman Khan, Noor Nafiz Islam,
Md. Rezwan-A-Rownok, Syed Rohit Zaman, and Samiha Raisa Zaman

Navigation for the Vision Impaired with Spatial Audio
and Ultrasonic Obstacle Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Muhd Amin Hj Fauzul and Noor Deenina Hj Mohd Salleh

Smart Navigation Aids for Blind and Vision Impairment People . . . . . . 54
Safaa Najah Saud, Lilysuriazna Raya, Muhammad Irsyad Abdullah,
and Mohd Zaki Awg Isa

SMAC (Social, Mobile, Analytics, Cloud)-Based Learning
Intervention for Introductory Programming – The Trend
in the Past 15 Years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
Salihin Rahim, Saiful Omar, Thien Wan Au, and Irwan Mashadi Mashud

xiii



Blockchain for the Authentication and Immutability of Academic
Credentials Issued in Brunei Darussalam . . . . . . . . . . . . . . . . . . . . . . . . 75
Zara Laila Abdul Hadi and Thien Wan Au

Privacy Policy, Training and Adaption of Employee Monitoring
Technology to Curtail Workplace Harassment in Organizations:
An Application of TAM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85
Zahidah Ismail and Shahid Anjum

Computational Intelligence and Its Applications

A Comparative Study of Supervised Machine Learning Techniques
for Deceptive Review Identification Using Linguistic Inquiry
and Word Count . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Dinooshi Poornima Jayathunga, R. M. Iranthi Shashikala Ranasinghe,
and Ramashini Murugiah

A Robust Ensemble Method for Classification in Imbalanced
Datasets in the Presence of Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
Chongomweru Halimu and Asem Kasem

Extreme Learning Machine Based Model Improved with Adaptive
Activation Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
Tales Lima Fonseca and Leonardo Goliatt

Rockfall Detection from Terrestrial LiDAR Point Clouds by Using
DBSCAN with Clutter Removal Based on Grid Density . . . . . . . . . . . . 129
Pitisit Dillon, Jessada Karnjana, and Pakinee Aimmanee

Humidity Sensor Drift Detection and Correction Based on a Kalman
Filter with an Artificial Neural Network for Commercial Cultivation
of Tropical Orchids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140
Kraithep Sirisanwannakul, Nutchanon Siripool, Waree Kongprawechnon,
Prachumpong Dangsakul, Udom Lewlomphaisarl, Seksun Sartsatit,
Thanika Duangtanoo, Suthum Keerativittayanun,
Wida Susanty Haji Suhaili, Yasunori Owada, Khin Than Mya,
Sharifah H. S. Ariffin, and Jessada Karnjana

Improved Parking Space Recognition via Grassmannian Deep
Stacking Network with Illumination Correction . . . . . . . . . . . . . . . . . . . 150
Tee Connie, Michael Kah Ong Goh, Voon Chet Koo, Ken T. Murata,
and Somnuk Phon-Amnuaisuk

A Development Framework for Automated Facial Expression
Recognition Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
Bacha Rehman, Wee Hong Ong, and Trung Dung Ngo

xiv Contents



Use Case of HPVT in Counting Stars: A Vision-Based Approach
of Monitoring Natural Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172
Muizz Kasim, Ken T. Murata, Najibudin Midun, Takamichi Mizuhara,
Praphan Pavarangkoon, and Somnuk Phon-Amnuaisuk

Investigating Haptic Feedback for Human Interactions
in Virtual Environment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182
Amal Rafidah Haji Hamzah and Nurulhidayati Haji Mohd Sani

Graph Analytics to Reason Citations of Prophets
in the Holy Quran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192
Ibrahim Venkat, H. N. Zainah Siau, M. Saiful Omar, Shaik Abdullah,
and Saad Alharbi

Network Security and IoT

Anatomy of Ransomware: Attack Stages, Patterns
and Handling Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
P. Ravi Kumar and Hj Rudy Erwan Bin Hj Ramlie

Low-Cost Measurement Framework for IEEE
802.11ad Communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
Shigeru Kashihara, Morihiko Tamai, Akio Hasegawa,
and Hiroyuki Yokoyama

Experiments on LoRa Communication Used in a Relay Station
Network for Disaster Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
Kittikom Sangrit, Kanokvate Tungpimolrut, Udom Lewlompaisarl,
Montri Chatpoj, Jessada Karnjana, Ken T. Murata,
Wida Susanty Haji Suhaili, Jennifer Dela Cruz, Fredmar Asarias,
Phoummixay Siharath, Daoheung Bouangeune, and Thin Lai Lai Thein

Peatlands Monitoring in Malaysia with IoT Systems:
Preliminary Experimental Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
Aduwati Sali, Azizi Mohd Ali, Borhanuddin Mohd Ali,
Sharifah Mumtazah Syed Ahmad Abdul Rahman, Jiun Terng Liew,
Nur Luqman Saleh, Ahmad Ainuddin Nuruddin, Sheriza Mohd Razali,
Ibtisam G. Nsaif, Nordin Ramli, Hafizal Mohamad, and Naomi Terada

Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

Contents xv



Digital Innovation Towards Sustainable
Development Goals



Innovation Development and R&D Project
Management in Science Organizations
and Universities - Data-Driven Model

and Analysis

Zornitsa Yordanova(B)

University of National and World Economy, 8mi dekemvri, Sofia, Bulgaria
zornitsayordanova@unwe.bg

Abstract. This study examines the scope and manifestation of innovation devel-
opment and R&D projects management in science organizations and universities
from project and innovation management perspective. For the purposes of the
research, a data-drivenmodel is developed inQlik application by applying datasets
fromScopus database (anAdvancedAnalytical LiteratureReview-AALR is used).
The data-driven model is based on the principles of systematic literature review
method and steps on data from more than 360 science articles, included in Scopus
database.

Based on the results, provided by the data-driven model and application, anal-
yses conclude the scope of the researched topic and some knowledge gaps. The
findings and contributions of the research are: 1) New insights to the topic of inno-
vation development and R&D projects management in science organizations and
universities from project and innovation management perspective and 2) Data-
driven model and application for systematic literature review (based on word and
context analysis).

Keywords: Innovation development · Project management · Science
management · University management · Data-driven · Innovation projects

1 Introduction

The current research ismotivated by the increasing trend of unsuccessful science projects
related to innovation development [1]; [2], ready for commercialization and an extending
gap between science and market needs [3]. Previous researches have already revealed
insufficient project management skills in science organizations [4], weak knowledge
about the full cycle of innovation development [5], absence of practical approach
for developing innovations which solve real problems [6] and lack of knowledge for
developing innovations with fast product-to-market innovation management approaches
[7].

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021
W. S. H. Suhaili et al. (Eds.): CIIS 2020, AISC 1321, pp. 3–12, 2021.
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4 Z. Yordanova

The current paper aims at analyzing through a systematic literature review and appli-
cation of a specially developed advanced analytics tool for word and context analysis the
scope of innovation development and R&D projects management in science organiza-
tions and universities. The tool is Advanced Analytical Literature Review (AALR) built
on Qlik software and performs a word and context analysis on words and combination
of words within science papers title, abstracts and author key words. The systematic
literature analysis covers 360 science papers based on different advanced searches in the
Scopus database as: “project management”, “science projects”, “innovation manage-
ment”, “science”, “university”, “science organization”, “R&D projects”, “innovation”,
and “innovation projects”.

The structure of the paper starts from reviewing the theoretical background of the
innovation development and R&D in science organizations and universities and project
management in this kind of organizations. Then a research design is presented and the
results from performing the systematic literature review for stating the art of innovation
development and R&D projects management in science organizations and universities.
The relevance of the research is associated with an increasing need of new innovation
developments based on scientific research results as well as the decreasing lifetime of
innovation products [8] which additionally extend the need for more effective innovation
development and management in science organizations and universities.

2 Theoretical Background

2.1 Innovation Development and R&D in Science Organizations and Universities

Rogers [9] defines the innovation-development process as all the decisions, activities,
and their impacts that occur from recognition of a need or problem, through research,
development, and commercialization of an innovation through diffusion and adoption
of the innovation by users, to its consequences. Back in the 80s of the 20th century, still
innovation development has not been largely analyzed and researched [10]. Since then,
innovation development is amongst the hottest and most research innovation-related
topics.

Innovation development in science organizations and universities has extended
scope. The most recent research from 2019 and 2020 focus on the development of
innovation capabilities, challenges and future research trend in the UAE high education
[11], science and education as reliable segments for the diffusion of innovations and
the functioning of technology parks as the most effective organizational and economic
form of integration of science and production among all other innovative structures
in the world (case of Ukraine) [12], university–industrial relations as the main factor
in the development of education (case of polytechnic education) [13], the role of sci-
entific and industrial cooperation in assessing the innovative potential of an industrial
enterprise and the approach to evaluation through joint patent and licensing activities
[14], etc. This paper proves the need to include an assessment of the level of scientific
and industrial cooperation in the analysis of the industrial enterprise innovative potential.
Innovation development in universities is also seen as amean for leveraging social capital
in university-industry knowledge transfer strategies [15] by understanding how social
capital in university-industry partnerships affect knowledge transfer strategies, which
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impacts on collaborative innovation developments. In other research sources, the link
between innovation development and science organizations and universities is generally
limited to the establishment of an innovation ecosystem [16] and regions development.
Especially for the role of universities in the regional development, this role has been
seen in the emergence of a third role of universities that has re-shaped and transformed
their two traditional functions of teaching and research [17].

Research andDevelopment (R&D) is a common activity in science organizations and
in some universities as well. A review of the latest literature reveals some case studies
as those of the University of Oulu, Finland which purpose was to examine knowledge-
creating interaction in developing an innovation in a multidisciplinary research com-
munity with hermeneutic phenomenology, to understand how previous experiences and
future prospects shape the process and to examine the circumstances; which support or
limit knowledge creation [18]. Most of the R&D research is discussing concrete science
activities outside of the management. However, there are few science articles in the lit-
erature analyzing the management side of these processes and they are generally related
to project management.

2.2 Projects Management in Science Organizations and Universities

Organizations are becoming more project-oriented [19], and projects are the preferred
management instrument especially for implementation of new activities [20]. These
statements also apply to research organizations and universities. Science and educa-
tional institutions usually use a traditional approach for project management (PM). The
main knowledge sources of these kind of project management methodologies are the
International Project Management Association (IPMA), the Project Management Insti-
tute (PMI) which publishes a book on the areas of knowledge in project management
(A Guide to the Project Management Body of Knowledge, PMBOK Guide), Euro-
pean Project Management Organizations (EPMO), Association of project management
(APM), etc. Most recognized methodology for project management in universities is
reported to be PMBOK by PMI [21]. In the literature are also known some attempts for
developing and evaluating a project management methodology for university-industry
collaborative projects [22] but still they are based on traditional approaches. However,
since university–industry projects face specific challenges in understanding and express-
ing the values required of projectmanagement in delivering stakeholder benefits, a frame-
work for understanding, identifying and managing the values of project management in
major university–industry R&D projects has been developed by Fernandes et al. [23].
The value of this framework is the provided stakeholders’ perspective by identifying
the respective PM values for each of six stakeholders’ types/collaborations: univer-
sity–industry consortium; university; industry; R&D external entities; funding entity
and society. In the latest years, extensive processes for adapting some flexible project
management methodologies and methods have also happening. Consecutively, an Agile
project management in university-industry collaboration projects is more and more of
the interests of researchers and some case studies are already presented in the literature
[24].
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Management of performance, leadership and communication are also part of some
research papers recently as part of the project management in science organizations
and universities. The topic of a professional project manager leading R&D projects
instead of scientists is also part of the discussions. Still, most of these projects are man-
aged by principal researchers which hypothesis is analyzed in a research by Cassanelli,
Fernandez-Sanchez and Guiridlian emphasizing that the coordinator or project man-
ager is carrying out the search for financing and to manage contracts, resources, cost,
time, scope, risk and uncertainty, communication, stakeholders and so on, in addition to
internal research activities [25].

3 Research Design

The research design of the paper for achieving data-driven analysis on the topic of
innovation development and R&D projects management in science organizations and
universities is based on a systematic literature review and the use of a specially developed
model and analytical tool for data analytics.

3.1 Systematic Literature Review

For the purpose of defining comparatively wide and still focused scope of the research,
an advanced search in Scopus database was first undertook. It aimed at scoping science
papers which are relevant to innovation development, R&D and project management
in science organizations and universities. The dataset of science papers received by
these searches has been cleaned (by removing duplicates) and uploaded in the Advances
Analytical Literature Review software by designingmodel for their common and generic
analysis.

3.2 Model and Tool for Advanced Analytical Literature Review (AALR)

A special model and a tool have been designed and developed to serve the research.
The tool is based on Qlik Sense application, which is amongst the best recognized
business intelligence tools for data analytics. It is basically used for enterprise data
analysis and its application in the current research throughAALR is indeed an innovative
method for deeper word and contextual analyzing of the topic. It aims at revealing hidden
connections between science papers with different focus and different source which are
usually misunderstood by the traditional approaches of literature analysis and review.
AALR is very useful and extremely appropriate for interdisciplinary research in which
the analysis includes literature from diverse science fields.

The tool AALR integrates all the results from the Scopus searches showed in the
first step of the research design. AALR is configured with various filters by which the
researcher can search and combine different words in order to compare and collate the
use of different words within large amount of research papers in their titles, author
keywords and abstracts. By doing this, the researcher is able to reveal hidden context,
to discuss and analyze the use of words in their context, to make comparison and to
identify links between different research. It might be also useful for defining knowledge
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Fig. 1. Data mining tool AALR for word and context analysis of science papers

gaps. In the case of this research and the loaded data in the tool AALR, which is Scopus
sourced, the tool has the look presented on Fig. 1.

The tool presents titles, author keywords and abstracts and it decomposes all the
words of these components. There are search functionality on each of the sections for
titles, author keywords and the abstractswhichproposes an advanced search functionality
to search by many words or words’ fractions. These three filters are combining and the
researcher can use three of them independently which will make him/her able to filter
science papers on different filtering based on titles, author keywords and the abstracts.
In addition, there is an option for the user to select different files from the search and
some more features.

3.3 Analyses Performed

First, prior to using the specially developed tool AALR with the uploaded data from
Scopus, a simple excel search was performed. An excel filter was added and a search
function was started on the base of the titles of the data set. The search was based on
science papers, containing the key words, subject of research in this paper. Several more
combined searches were undertaken to reveal the work already done on the scope of
innovation development and R&D projects management in science organizations and
universities.

In the tool AALR, several analyses have been performed, based on word and context
analyses. The consequence of the analyses is mainly described on Fig. 2.

The analyses performed with the tool AALR are present in the results’ section.



8 Z. Yordanova

Fig. 2. Research design for a systematic literature review with AALR

4 Results and Discussion

The findings of the research bring insights to audience, interested in innovation devel-
opment and R&D projects management in science organizations and universities from
project and innovation management perspective. The data used is considered reliable
since the model and the analyses are based on research papers from Scopus database.
First natural exclusion criteria of the data analysis are by excluding any input from the
advanced search performed in the Scopus database with these inclusion criteria in it:

TITLE-ABS-KEY (“innovation development”) and TITLE-ABS-KEY (“science
projects”)

TITLE-ABS-KEY (“innovation development”) AND TITLE-ABS-KEY (“science
organization”)

It turned out that no one research paper has been published covering the requirements
of these two formulas. Thatmeans that there is no one research paper, containing simulta-
neously ‘innovation development’ and ‘science projects’ in title, abstract or authors’ key
words. This is also valid for papers, containing ‘innovation development’ and ‘science
organization’ together. The research papers meeting the formulas are 839 in total, but
because of the close topics within the nine different searches, there are duplicates. After
a duplicates remove, the ‘golden source’ for the analyses contains 762 single research
papers.

For making the scope clearer and focused, a filtering option is used to funnel the
papers which have ‘project management’ and ‘innovation’ in their author keywords.
The results by using the model and application AALR show these two terms have
been used in 203 papers within the golden source. The results show that the most
used words in abstracts of papers, dealing with ‘project management’ and ‘innovation’
are: development, knowledge, process, science, approach, engineering, model, success,
factors.
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The papers, referring to ‘university’ are 35 in total, containing 55 times the word
‘university’ in their abstracts (as it is presented in the wave analysis above). These 35
research papers aremanually analyzed to summarize the current research activities. Only
3 of these focus on university innovation development presented on Table 1.

Table 1. Innovation in university

Authors Title Journal and affiliation Year of publication

Hansen,
Irina-Emily; Mork,
Ola Jon; Welo,
Torgeir [26]

Exploring framework
for university-industry
innovation projects:
building collaborative
knowledge platform

European conference on
knowledge management
Norwegian university of
science and technology

2019

Tan Owee Kowang,
Choi Sang Long &
Amran Rasli [27]

Innovation management
and performance
framework for research
university in Malaysia

International education
studies
Universiti Teknologi
Malaysia

2015

Indrit Troshani;
Giselle Rampersad;
Carolin Plewa [28]

Organisational adoption
of e-business: the case
of an innovation
management tool at a
university and
technology transfer
office

International journal of
networking and virtual
organisations
University of Adelaide

2011

By analyzing these three papers, it is turned out that innovation development prac-
tices in universities are discussed in the literature only as case studies or developing
frameworks.

A next analysis is performed to reveal some project management flexible approaches
used in universities for project and innovation management purposes. Within the AALR
tool, containing the golden source of 762 papers, word filtering in the abstracts was
performed (with the assumption that the abstracts hold the biggest quantity of information
and they would indicate the usage of flexible project and innovation methodologies even
though their usage is not themain focus of these researches). The usedflexible project and
innovation methodologies for revealing papers dealing with such are: ‘agile’, ‘scrum’,
‘lean’, ‘six sigma’. In addition, in the author key words are selected ‘innovation’ and
‘project management’ and ‘innovation’ in the title so as to funnel the results at their
maximum level to the most relevant ones. The results reveal three papers again which
meet the set criteria. These are presented on Table 2.

The years of publication of the most focused research papers show increase in the
interest towards innovation and project management in universities and science organi-
zations. Meanwhile, the results also show a literature gap on innovation development in
universities and science organizations as these papers are so few in quantity.
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Table 2. Flexible project management for innovation in universities and science organizations

Authors Title Publishing source Year of publication

Gregory C.
McLaughlin, William
R. Kennedy [29]

Innovation project
management
handbook

New York:
productivity press

2016

Yordanova Z.,
Stoimenov N.,
Boyanova O., Ivanchev
I. [30]

The long way from
science to innovation
– a research approach
for creating an
innovation project
methodology

Lecture notes in
business information
processing, springer

2019

Philipp A. Lill, Andreas
Wald and Ronald
Gleich [31]

Agility and the role of
project-internal
control systems for
innovation project
performance

International journal
of innovation
management

2020

5 Conclusion

In conclusion of the presented analyses by using data model and specially developed
advanced analytics tool, few findings might be highlighted:

• Project management in universities and science organizations is analyzed in the
literature separately from innovation management and development

• Still very few applications of flexible project management models and approaches are
analyzed in the science literature

• There is a knowledge gap in the literature on combining innovation management and
project management for the specifics of innovation projects in science organizations
and universities.

• Some commonly research topics alongwith innovation and project management in the
context of science organizations and universities are: processes, models, performance,
technology, collaboration, data and information.

The future work of the author in the context of this research will be focused devel-
oping a special framework/methodology for project management of innovations in sci-
ence organizations and universities with all specifics of this proper environment and
affecting factors. The framework will transfer knowledge from the flexible manage-
ment approaches as Agile, Scrum, Six sigma, Lean Startup, User-centricity and Design
Thinking, which are successfully applying in business projects especially for innovation
development and innovation management.
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