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Research 

Innovation
❑Research -transformation of 

money into knowledge.
❑Innovation - transformation 

of knowledge into money
Dr Geoffrey Nicholson, "Father of Post-it Notes", on 

3M & Innovation

1. Research and Innovation

Innovation is the creation or 
improvement of a product, 
process or service.

Research involves investigation of a 
phenomenon that leads to knowledge 
generation.



4Source: Ranjit Kumar (2011), Research Methodology: a step-by-step guide for beginners. Chapter 3.

This type of research is 

usually theory driven.
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– Follows  CRoss-Industry Standard Process for Data Mining

– It is a standard framework develop to help to carry out DM projects.

– It was developed by a consortium of companies mainly in Europe.

– It involves 6 phases/steps.

• Business Understanding

• Data Understanding

• Data Preparation

• Modeling

• Evaluation

• Deployment
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Data Driven Research ProcessData Driven Research Process
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Data Driven Research 

Extraction Store Process Data Visualization Data Analytics

Reports/Publications

Innovation
Mobile/web application

sqoop

©Prof Dr Yap & Dr Azlan Ismail
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https://towardsdatascience.com/the-data-science-process-a19eb7ebc41b

Associate Professor

Dr Chanin Nantasenamat

Mahidol University



Data Science Research Applications

8Source: google.com/search?source=univ&tbm=isch&q=data+science+images&sa=X&ved=2ahUKEwiE-

MzYl57wAhWYzTgGHUVnBp4Q7Al6BAgCEFA&biw=1024&bih=465#imgrc=G1c5jaX6Kvis2M
Sports Environment



Recommend

the best 

prediction 

model.

Evaluating 

several 

prediction/

machine 

learning 

models.

Data 

Visualization 

to get 

insights 

from your 

data.

Statistical 

analysis

Reporting 

summary 

statistics 

based on 

your data.

Data Analytics



DATA ANALYTICS TOOLS- data analysis is faster and easier

SAS ENTERPRISE MINERIBM SPSS MODELER 18
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Licensed software

Opportunities



https://rapidminer.com/

Microsoft Azure R studio



DECISION SUPPORT SYSTEMS
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Dashboard 

using Power BI
Shareh Zulhelmi

Master of Data Science, 

UiTM



Data Visualization of 
Violent Crime in Malaysia
-Namelya Anuar

https://www.tableau.com/academic/teaching
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Tableau dashboard
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HEAT MAPSCATTER PLOT 3-D PLOT BUBBLE PLOT

CUSTERED BOX PLOTSTACKED BAR CHART SPATIAL MAPS

Data Visualization



Opportunities for  

Research Publications 

and Innovation:

Focus on:

Predictive Analytics

( or Supervised 

Learning)
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Innovation

Publications

✓ K-means 
✓ Fuzzy C-

means

✓ Logistic 

Regression

✓ Decision 

Tree

✓ ANN

✓ SVM

Supervised 
Learning

Unsupervised 
Learning

Association 
Analysis

Apriori

algorithm

Predictive 

Model Apps



Challenges in Research & Innovation for Academia
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Research Skills

➢ Work with experts in 

the area (mentor-

mentee)

➢ Upskill – acquire 

programming, data 

analytics, writing

skills

➢ Establish 

collaborations

➢ Committed team 

members

➢ Good leadership 

(visionary, exemplary, 

etc) 

➢ Strategic research 

planning & 

implementation

➢ Recognition

➢ Rewards

➢ Provide funding 

(especially young 

lecturers)

Researchers University



Data Source

Credit card charges

Telco customer data

Airline reservations

Students database

Tax returns

Environmental dataCovid-19 data

19Online purchase data

traffic data
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https://www.kaggle.com/datasetshttps://archive.ics.uci.edu/ml/index.php

Online public data for Research/Projects



21https://towardsdatascience.com/generate-simulated-dataset-for-linear-model-in-r-469a5e2f4c2e

Simulate your own data using R to test your method



Stage 3 : Data Preparation

• Variable selection (feature selection)

• Data Imputation for missing values

• Data transformation

• Creating new variable(s)

Stage 4 : Data Modeling

Stage 2 Data Understanding
• Identify types of data.

• Identify target variable(for predictive analytics).

• Data Audit ( data errors, missing values, 
outliers, imbalance data)

• Data Exploration (charts)

Stage 1 Business Understanding
• Perform a situation assessment.

• Identify business (research problem) objective(s).

• Determine data mining goals. 

• Produce a project plan.

Stage 5 Evaluation

Performance measures:

(for binary target)

➢ Accuracy

➢ Sensitivity

➢ Specificity

➢ Precision

Stage 6 Deployment

Classify new cases using model 
selected in Stage 5.

22

CRISP-DM Process
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Cross-sectional data Panel data

Experimental data:

Treatment and 

Placebo group

Types of  data

Time series data

1

2

3

4
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Y is binary (0,1)Y is continuous

Y is multi-class (1,2,3)



Machine Learning classifier

(for categorical target, Y)

✓ Decision tree

✓ Random forest

✓ Logistic Regression

✓ Artificial Neural Network

✓ Support Vector Machine

✓ k-NN

✓ Bayes Network

Predictive Analytics for Cross-sectional data 
(Supervised Learning)

25

(b) Machine Learning Classifier

(for continuous target, Y)

✓ Regression tree

✓ Random forest

✓ Linear Regression

✓ Artificial Neural Network

✓ Support Vector Regression

✓ k-NN



26

Cross-sectional data
Y is binary (0,1)Y is continuous

Common method
Multiple Regression

Alternative model
Lasso*

Adaptive Lasso* 
Elastic net *   

Ridge regression*
___________

Regression Tree
Random Forest

K-NN
Support Vector Regression (SVR)

Common method
Logistic  Regression

Alternative model
Lasso*

Adaptive Lasso* 
Elastic net*

Ridge*
_____________

Decision Tree
Random Forest

K-NN
Support Vector Machine (SVM)

*Introduced penalty to prevent 

overfitting  and improve model 

performance



Example: Prediction of Churn: Y=1 (Churn) or 0(Active)
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LOGISTIC REGRESSION MODEL

Confusion matrix

Actual Predicted Predicted Predicted Y

Y Age IncomeCat Usage P(Y=1) P(Y=0) Class Actual 1 0 Total

Ali 1 35 1 300 0.85 0.15 1 1 1 1 2

James 1 45 2 200 0.25 0.75 0 0 2 1 3

Siti 0 30 1 150 0.65 0.4 1 Total 2 5

Mary 0 25 3 350 0.9 0.1 1

Salmah 0 28 1 100 0.14 0.86 0 Acc 40

Sen 50

Spec 33.33

Precision 50

1
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Support Vector Machines
Data mining algorithms that can perform linear or non-linear classification 

33

4



SVM(Support Vector Machine) 



Random Forest
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Random Forest node (ibm.com)

1.11. Ensemble methods — scikit-learn 0.24.1 documentation (scikit-learn.org)

5

https://www.ibm.com/support/knowledgecenter/en/SS3RA7_sub/modeler_mainhelp_client_ddita/clementine/python_nodes_rf.html
https://scikit-learn.org/stable/modules/ensemble.html#forest


Naïve Bayes Classifier

36
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Imbalanced dataResearch Ideas



Al-Milli & Almobaideen (2019)
Hybrid Neural Network to Impute
Missing Data for IoT Applications

Sanjar et al. (2020) 
Missing data imputation for geolocation-
based price prediction using KNN-MCF
method

Methods
Neural Network with Genetic (NN-GA) 
Algorithm

Findings
NN-GA is able to impute missing data
with high classification accuracy
compared to the results without data
imputation

Hybrid Machine Learning Method

Methods
- KNN-MCF
- Mean Imputation
- KNN Imputation

Aydilek & Arslan (2012)
A novel hybrid approach to estimating
missing values in databases using K-
nearest neighbors and neural networks

Findings
KNN-MCF performed better compared to
the mean and KNN Imputation

Findings
Hybrid NN-KNN provides better
imputation accuracy compared to hybrid
NN-GA

Methods
- Neural Networks with K-Nearest 
- Neighbors (NN-KNN)
- Neural Networks with Genetic
- Algorithm (NN-GA)

EFFICIENT MACHINE LEARNING DATA IMPUTATION 

METHOD FOR HEALTHCARE PREDICTIVE ANALYTICS

NURUL AZIFAH BINTI MOHD PAUZI

2019656214

(PhD Statistics)



Research 
Framework

Simulation Study

SUPPORT VECTOR 

MACHINE

K-NEAREST NEIGHBOUR

LASSO LOGISTIC 

REGRESSION 

ELASTIC NET LOGISTIC 

REGRESSION

RANDOM FOREST

NAÏVE BAYES

RIDGE LOGISTIC 

REGRESSION

v

MACHINE LEARNING AND PENALIZED REGRESSION 

MODELS FOR HIGH DIMENSIONAL DATA ANALYSIS 

ON MULTI OMICS BLOOD-BASED BIOMARKERS FOR 

ALZHEIMER’S DISEASE 

Mohammad Nasir bin 

Abdullah 

CS953- PhD(Statistics)

2014222892 

Co-SV:

Prof. Dato’ Dr Abu Bakar Abdul Majeed
Dr Yuslina Zalaria

Faculty of Pharmacy, UiTM Shah Alam



Spatial Modelling
• Bayesian Hierarchical Modeling with Marcov Chain Monte Carlo (MCMC)
• Application in dengue disease - to predict dengue cases and examine influential covariates

associated with the risk of dengue outbreak.

• How can Spatio-temporal Bayesian model of Generalized Linear Mixed Model
improve prediction? - Over space and time the introduction of spatial random effects
with Conditional Autoregressive Structure (CAR) of Bayesian framework into the linear
predictor allows the variability of the heterogeneity factors to be captured in the previous
trend of the dengue counts to be derived in the posterior predictions. – i.e: In dengue
disease, develop a disease spatial map, accurate prediction and identify if any association
between dengue prevalence, temperature, rainfall and humidity at finer scale.

• Statistical packages for implementing such Bayesian models using MCMC include WindBugs,
CrimeStat and many packages available via R programming language.

Actual Spatial-temporal Bayesian GLMM

Nik Nur Fatin

CS953- PhD(Statistics)

2016334351 Dr Wan Fairos Wan Yaacob
UiITM Cawangan Kelantan



Struktur Organisasi
Pejabat Timbalan Naib Canselor
(Penyelidikan & Inovasi) TIMBALAN NAIB CANSELOR

(PENYELIDIKAN & INOVASI)

PENGARAH 

RMC

PENGARAH 

ReNeU
PENGARAH 

BITCOM

PENGARAH 

ARI

PENGARAH 

CoE (13)

PENGARAH 

PENERBIT 

UiTM

KETUA UNIT 

MAKLUMAT 
STRATEGIK

KETUA UNIT 

KOMUNIKASI 

PENYELIDIKAN 

& VISIBILITI 

KETUA UNIT 

ICT

OPERASI 

PENYELIDIKAN

PEROLEHAN 

GERAN

PEMANTAUAN 

PENYELIDIKAN

ETIKA 

PENYELIDIKAN

DATA 

PENYELIDIKAN

INOVASI

INDUSTRIAL 

TECHNOLOGY

CYBER 

TECHNOLOGY

LOGISTICS & 

TRANSPORTATION

HEALTH & 

WELLNESS

ENERGY & 

ENVIRONMENT

SOCIAL 

CREATIVITY & 

INNOVATION

PENGKOMER-

SIALAN DAN 

PEMBANGUNAN 

PERNIAGAAN

PERUNDANGAN 

KOMERSIAL 

DAN 

PENGURUSAN 

HARTA INTELEK

PERUNDINGAN 

DAN 

PERKHIDMATAN 

INOVATIF

IIESM

IoS

I-PPerForM

iPROMISE

IBE

MRI

MITRANS

SMRI

SRI

IBSD

AuRIns

PENGURUSAN 

SUMBER

PEMBANGUNAN 

SUMBER 

MANUSIA

TADBIR URUS

PENGURUSAN 

KEWANGAN

PENTADBIRAN 

AM, 

SEKRETARIAT, 

PENGURUSAN 

KENDERAAN

DISIPLIN & 

TATATERTIB

PENGURUSAN 

KUALITI & 

STRATEGIK

PENGURUSAN 

DATA 

STRATEGIK

PEMBANGUNAN 

DATA 

STRATEGIK

PERANCANGAN 

VISIBILITI

PENERBITAN 

MEDIA

SISTEM 

OPERASI

SISTEM 

PELAPORAN

APLIKASI 

VISIBILITI

IIESM

MENJALANKAN FUNGSI 

NAIB CANSELOR

KETUA 

BAHAGIAN 

PENTADBIRAN 

& SUMBER 

MANUSIA

PENTADBIRAN

EDITORIAL

PEMASARAN

OPERASI 

PENYELIDIKAN

PEROLEHAN 

GERAN

PEMANTAUAN 

PENYELIDIKAN

ETIKA & 

PENERBITAN

PENTADBIRAN / 

LATIHAN & 

PERUNDINGAN

PENYELIDIKAN 

& JARINGAN

PASCASISWAZAH

& INOVASI

PUSAT 

PENYELIDIKAN
JURNAL

41

IBDAAI

CaVaLRI



42

University Research &Innovation Ecosystem

Consultancy

Research 
Management & 
Monitoring

IP & CommercializationResearch 
Excellence

ReNeU



Funding 

Opportunities



GERAN NASIONAL

(ReNeU & RMC)

Professor Dr Nooritawati Md Tahir

Pengarah ReNeu, UiTM

Professor Dato’ Dr Abu Bakar Abdul Majeed

Pengarah RMC, UiTM



GERAN KEMENTERIAN PENGAJIAN TINGGI (KPT)

 Geran Penyelidikan Fundamental (FRGS –RACER)

 Geran Penyelidikan Fundamental (FRGS)

 Dana Pembudayaan Penyelidikan (RAGS)

 Geran Penyelidikan Pembangunan Prototaip (PRGS) 

 Geran Penyelidikan Transdisiplinari (TRGS)

 Geran Penyelidikan Jangka Panjang (LRGS)



GERAN KEMENTERIAN PENGAJIAN TINGGI (KPT)

 Geran Penyelidikan Research Acculturation Collaborative Effort (RACE)

 Malaysia Laboratories For Academia-business Collaboration (MyLaB)

 Geran Penyelidikan Sukan Kementerian Pengajian Tinggi

 Geran Konsortium Kecemerlangan Penyelidikan (KKP)







GERAN UNIVERSITI



GERAN UNIVERSITI

 Geran Penyelidikan LESTARI

 Geran Penyelidikan LETARI SDGTriangle@UiTM

 Geran Inisiatif Penyeliaan (GIP) 

 Geran Penyelidikan Global Research Reputation (GRR)

 Geran Penyelidikan Strategic Research Partnership (SRP)



GERAN UNIVERSITI

 Geran Penyelidikan Penyelidik Muda Berbakat (YTRG)

 GERAN PENYELIDIKAN MyRA

i) Geran Penyelidikan MyRA

ii) Geran Penyelidikan MyRA Sains Sosial

iii) Geran Penyelidikan MyRA Lepasan PhD

iv) Geran Penyelidikan MyRA Road to HICoE



SENARAI GERAN 
INDUSTRI/AGENSI



MAKNA Cancer Research 

Award

Malaysia Toray Science 

Foundation (MTSF)



Yayasan Penyelidikan
Antartika Sultan Mizan
(YPASM)

L’OREAL-UNESCO For Women 
In Science Fellowship



Newton-Ungku Omar 

Fund

CREST R&D Grant



SENARAI GERAN 
ANTARABANGSA



Turtle Conservation Fund

CRP : International Centre 
for Genetic Engineering 
and Biotechnology (ICGEB)



 Human Frontier Science 

Program    

 International Society for 

Infectious Diseases (ISID)

 Organization for the 

Prohibition of Chemical 

Weapons (OPCW)



Nagao Natural Environment      
Foundation

 International Education 
Research Foundation (IERF)

 Fulbright-MCMC U.S. Senior 
Specialist Grant



 TWAS-COMSTECH Joint 
Research Grants

 Japan Society for the 
Promotion of Science 
(JSPS)

 Terra Viva Grants 



 National Institutes of 
Health (NIH)

 National Science Foundation

 The Nippon Foundation



 Wellcome Trust

 National Geographic 
Society

 Qatar National Research 
Fund



Human Frontier Science Program

ISESCO-COMSTECH Research Grants

Kurita Water and Environment 
Foundation 



Commercialize Product
(BITCOM UiTM)



Paina Sauce

PAINA- PINEAPPLE CHILLI SAUCE, A PRODUCT OF FSG
The development of PAINA was carried out by Dr. Azizah
Othman, Dr. Fadhilah Jailani, and Dr. Siti Roha Ab. Mutalib from 
the Department of Food Science and Technology, Faculty of 
Applied Sciences since 2017. 

PAINA was developed to offer healthy and multi-purpose 
condiments to the consumer. The recipe using PAINA as the 
main ingredient was successfully created by Assoc. Prof Dr.
Mohd Hafiz Mohd Hanafiah, Noradzhar Baba, and Hamizad
Abdul Hadi from Faculty of Hotel and Tourism Management.
The incorporation of pineapple puree in the PAINA sauce 
creates a more unique taste and aroma in many cuisines.



Unizzol Hand sanitizer



Dr Azri’s Perfume



Una Coffee

UnaCoffee adalah produk hasil penyelidikan

pensyarah Sains dan Teknologi Makanan, Fakulti

Sains Gunaan, UiTM Shah Alam di bawah

kelolaan syarikat start-up Fav Food Industries.



Hasli penyelidikan PM Dr Rahmah



Genotyping kit

Hasil penyelidikan iPROMISE, di ketuai oleh 

Prof Dato Mohd Zaki Salleh



Education kits



72https://mycovid.uitm.edu.my/

Malaysia Covid-19 

Updates dashboard
Sample current research
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Ts Dr Saiful Farik Bin Mat Yatin

Felo IBDAAI, UiTM

&

Fakuti Pengurusan Maklumat
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A PROTOTYPE OF INTELLIGENT DATA 

DRIVEN PREDICTIVE MAINTENANCE 

FOR OIL & GAS

Industry Project with CeRDAS, UTP



PM. Ts. Dr. Chin Kim On
Faculty of Computing and Informatics
Universiti Malaysia Sabah
kimonchin@ums.edu.my

Extended project 
PRGS0013-ICT-1/2020
(RM 58,450) 

Applied Science
e-Science 01-01-10-sf0235 (2016)
(RM 246,800)

Smart-

Hadir -

Mobile 

based 

Attendance 

Manageme

nt System

e-Saman UMS 

- Android 

based Summon 

System using 

Image 

Processing and 

Neural 

Networks

Output – 1 

Scopus Q2 

paper, 1 

bronze 

award, 1 

copyright 

filling in 

progress

Output – 1 

paten  filing 

in progress
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Smart Sensing & 

Monitoring

Smart Analytics &

Cloud Computing

environment climate health Food security

https://www.whizlabs.com/blog/relationship-between-iot-big-data-cloud-computing/

Agriculture

IOT, Big Data & 

Cloud Computing



Push-Pull and Key Success Factors

77

Pull factors

✓ Leadership: 
Top-Down

✓ Organizational 
environment
✓ University 

research 
ecosystem

✓ Funding
✓ Promotion
✓ Recognition

✓ Commercialization 
support

Key Success 
Factors

✓ Good leadership
✓ Good project 

management
✓ Good reward 
system/practices
✓ Talent 

Development
✓ Smart partnership

Push factors



➢New generation of researchers with inter-
and trans-disciplinary skills.

➢Data-intensive research- support 
upskilling of lecturers.

➢ New incentives and measures for 
evaluating and rewarding both individual
and collective contributions to research

➢ Good ecosystem for well co-ordinated 
research strategies, incentives,  and 
monitoring to ensure successful outputs.

78

Conclusion

*Passion is the catalyst for perseverance and achievements*
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