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Research Plan for Computer Science (CS) Program

No. Research
Area
Theory of
Computation
& Algorithm
Design

[,

2 Swarm
Intelligence
(PSO, ACO,
GWO, etc.)

3 Computer
Networks &
Cloud
Computing

Activities

- Develop parallel &
optimized algorithms

- Analyze time-space
complexity

- Explore randomized &
quantum algorithms

- Algorithms in
bioinformatics

- Organize student
competitions

- Design hybrid
metaheuristic algorithms
using PSO, GWO, and
others.

- Benchmark their
performance on standard
test functions.

- Apply algorithms in
scheduling, routing, and
resource allocation.

- Publish open-source
implementations.

- Conduct seminars on
metaheuristic design.

- Integrate algorithms into
graduation projects

Participate in Al
optimization challenges.
- Simulate 6G networks &
optical systems

- Study fog computing
challenges

- Smart routing using
intelligent algorithms

- Wireless networks for
smart cities

- Release open-source
testbeds

Expected

Outputs
Algorithm
design &
Complexity

Practical
Algorithm /
Theoretical
Foundations

Simulators -

Applied
research

KPIs

Publish 6
papers in
international
journals and
conferences

Publish 8
papers in
international
journals and
conferences

Publish 8
papers in
international
journals and
conferences

Responsible
Team
Computer
Science Program
-Research Team

Computer
Science Program
-Research Team -
Al Program’s
research team

Computer
Science Program
-Research Team -
Cybersecurity
Program’s
research team

Faculty of Computers and Information — Minia University
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4 Graphics, - Build 3D models for XR apps- Publish 5 Computer
Imaging & education/industry Educational  papers in Science Program
Extended - Develop VR/AR-based tools- international —IT Program-
Reality (XR)  interactive apps Interactive journals and Research Team
- Use motion tracking in models conferences
virtual environments
- Open-source educational
graphics libraries
- Host XR design workshops
5 Atrtificial - Classification and Predictive Publish 10 Computer
Intelligence prediction using ANN, SVM, models- Al papers in Science Program
& Machine RF, XGBoost tools - international -Research Team -
Learning - Recommender systems for = Projects - journals and Al Program’s
real-world domains Papers conferences research team
- Compare supervised, semi-
supervised & unsupervised
models
- Hybrid AI with
optimization algorithms
- Launch ML challenges for
students
6 Deep - Use CNNs for images, DL models -  Publish 10 Computer
Learning RNN/LSTM for sequences Student papers in Science Program
- Transformers & attention models - international -Research Team -
for NLP tasks Comparative  journals and Al Program’s
- Study optimizers (Adam, studies conferences research team
SGD, RMSProp)
- Create in-house DL training
environment
- Publish real
-life DL projects on GitHub
7 Cybersecurity = - Post-quantum cryptography = Theoretical Publish 6 Computer
& Privacy algorithms Foundations  papers in Science Program
- Intrusion detection using international -Research Team -
ML journals and Cybersecurity
- Simulate cybersecurity conferences Program’s
attack scenarios research team
- Analyze privacy in smart
systems
- Release attack datasets
8 Computer - Detect deepfakes with GAN tools- Publish 6 Computer
Vision & GANs CV apps papers in Science Program
Image - Analyze medical & satellite = Datasets - international -Research Team
Processing images Competitions = journals and
- Real-time video analytics conferences

Faculty of Computers and Information — Minia University
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- Image compression with
quality preservation
- Organize computer vision
competitions
9 Brain- - Use EEG datasets for BCI apps- Publish 5 Computer
Computer mental state detection Medical papers in Science Program
Interface - CNN/LSTM for EEG collaboration | international -Research Team
(BCI) classification journals and
- Develop assistive apps for conferences
BCI
- Collaborate with medical
schools
- Run annual student BCI
bootcamps
10 | Human- - UI/UX for users with HCI apps- Publish 5 Computer
Computer disabilities Behavior papers in Science Program
Interaction - User testing via A/B & studies international -Research Team
(HCI) heatmaps journals and
- Gesture/speech-based conferences
interfaces
- Color/motion interaction
studies
- Real application
development by students
11  Databases & - Design NoSQL & graph- BI Publish 6 Computer
Big Data based databases dashboards - | papers in Science Program
- Big data analysis with Repositories  international — Information
Hadoop/Spark journals and System Program-
- Bl integration and conferences Research Team
spatiotemporal queries
- Share open-access data
repositories
- Industry-university projects
12 Intelligent - RL-based decision Smart robots = Publish 6 Computer
Systems & making robots -Joint papers in Science Program
Robotics - Fuzzy logic for robot prototypes international -Research Team
control journals and
- Prototypes for conferences
agriculture/industry
- Collaborate with
engineering faculties
13  High- - Parallel programming with = Accelerated  Publish 6 Computer
Performance = OpenMP/MPI applications | papers in Science Program
Computing - GPU acceleration via international -Research Team
(HPC) CUDA

Faculty of Computers and Information — Minia University
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MINIA UNIVERSITY

14 | Parallel
Computation

15 | Quantum
Computation

- Benchmark scientific
workloads- Develop
educational HPC content

- Train students in parallel
thinking

- Design and implement
parallel algorithms for
sorting, searching, matrix
operations, and graph
problems.

- Develop and benchmark
parallel data structures.

- Utilize MPI and OpenMP
for scalable implementations.
- Study and model
performance of shared and
distributed memory
architectures.

Theoretical
Foundations

Theoretical
and Practical

- Design and analyze
quantum algorithms for
optimization and search
problems (e.g., Grover's,
Shor’s).

- Explore quantum machine
learning models.

- Study quantum
entanglement and
information theory.

- Simulate quantum circuits
using tools like Qiskit and
Cirgq.

- Organize seminars on
quantum computing
fundamentals.

- Collaborate on
interdisciplinary research
applying quantum computing
to Al and cryptography.

journals and
conferences

Publish 5
papers in
international
journals and
conferences

Publish 5
papers in
international
journals and
conferences

Computer
Science Program
-Research Team

Computer
Science Program
-Research Team

Faculty of Computers and Information — Minia University

16



!
!II:IIII!

7 1

[VERSI

=
e}
<

INIB U

L) daals

cila glaal) g eilualal) 4,18
Egad) g Lalad) bl

MINIA UNIVERSITY

Research Plan for Information System (IS) Program

NO. Research
Fields
Big Data
Processing &
Management

[,

2 Data Analytics
& Predictive
Modeling

3 Real-Time Data
Processing

4 Data
Visualization &
Reporting

Expected

Outputs
Scalable data
pipelines,
optimized storage
solutions,
automated data
workflows

Predictive
models,
actionable
insights,
automated
analytics reports

Real-time
analytics
dashboards,
streaming data
solutions,
anomaly detection
systems

Interactive
dashboards,
comprehensive
reports,
customizable
visualization
templates

Activities

Design distributed data
architectures, implement

data ingestion

workflows, optimize data

storage, develop
automated ETL

processes, evaluate big
data frameworks (e.g.,

Hadoop, Spark),

benchmark performance

Develop machine

learning models, perform

advanced statistical

analysis, validate models

with real-time data,
create automated

reporting tools, conduct
A/B testing, integrate
analytics with business

processes

Build streaming data
pipelines, integrate real-
time analytics tools (e.g.,
Kafka, Flink), monitor
performance, develop

anomaly detection
algorithms, test

scalability under high
data volumes, optimize

latency

Create visualization tools
(e.g., Tableau, Power
BI), design user-friendly
reports, test dashboard

usability, develop

reusable visualization
templates, integrate with
BI platforms, conduct
user feedback sessions

KPIs

Publish 5
papers in
international
journals and
conferences

Publish 6
papers in
international
journals and
conferences

Publish 7
papers in
international
journals and
conferences

Publish 6
papers in
international
journals and
conferences

Responsible

Team
Information
System
Program -
Research
Team

Information
System
Program -
Research
Team

Information
System
Program -
Research
Team

Information
System
Program -
Research
Team

Faculty of Computers and Information — Minia University
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5 Data High-quality, Establish data quality Publish 4 Information
Governance & compliant frameworks, implement  papers in System
Quality datasets, data governance policies, international Program -
lineage audit datasets, develop journals and Research
frameworks data lineage tracking conferences Team
systems, train staff on
governance protocols,
ensure GDPR/CCPA
compliance
6 Data Integration = Unified data Develop APIs for data Publish 6 Information
& platforms, integration, standardize papers in System
Interoperability = seamless system data formats, ensure international Program -
integration interoperability across journals and Research
systems, test cross- conferences Team
platform data flows,
document integration
protocols, implement
data virtualization
7 Data Mining &  Novel patterns, Apply data mining Publish 8 Information
Pattern trend algorithms (e.g., Apriori, = papers in System
Recognition identification, K-means), identify trends = international Program -
clustering models  in large datasets, develop = journals and Research
clustering models, conferences Team
validate findings with
domain experts, publish
research findings,
explore deep learning for
pattern recognition
8 Information Efficient search Develop indexing Publish 7 Information
Retrieval & engines, techniques, implement papers in System
Search Systems = personalized search algorithms (e.g., international Program -
retrieval systems ~ BM25, TF-IDF), journals and Research
optimize query conferences Team
performance, design
personalized search
features, evaluate
retrieval accuracy,
integrate with knowledge
graphs
9 Database High-performance Optimize database Publish 5 Information
Administration ~ databases, secure = schemas, implement papers in System
& Optimization = data management = indexing strategies, international Program -
monitor database journals and Research
performance, ensure data = conferences Team

security, automate
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backup and recovery
processes, evaluate
NoSQL vs. SQL
solutions
10  Knowledge Knowledge bases, Develop text mining Publish 5 Information
Discovery & text mining algorithms, extract papers in System
Text Analytics  models entities and relationships, = international Program -
build knowledge bases, journals and Research
perform sentiment conferences Team

analysis, validate text
analytics models,
integrate with NLP
frameworks
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Research Plan for Information Technology (IT) Program
NO. Research Field Research Activities Expected KPIs Responsible
Outputs Team
1  Artificial - Develop algorithms ~ ® Journal and Publish 10 IT Program—
Intelligence & in deep learning, conference research Al
Machine Learning NLP, and computer papers  (e.g., papers in  Program’s
vision IEEE, ACM) specialized = Research
- Apply Al to ©® AI software internation =~ Team
healthcare, prototypes al
agriculture, and  Patentson Al  conference
finance applications § and
- Build explainable ® Al datascts globall
and responsible Al and  models ~JOUNAS.
systems (opeq—source)
. e Practical
- Speech Processing. Algorithm/
- Pattern Theoretical
Recognition. Foundations
- Bioinformatics
Technology.
- Computer Vision.
2 Cybersecurity & - Analyze e Published Publish 10 IT Program —
Privacy vulnerabilities  in papers in research CS Program
IoT and cloud security papers in
- Develop secure venues §pe01allged
protocols and © Secure Internation
blockchain-based communicati ~ al
solutions on tools conference
- Study user behavior * Framgworks Sl bal and
in cybersecurity for privacy go0d
e preserving Journals.
systems
e National
security
reports
e Practical
Algorithm/
Theoretical
Foundations
3 Internetof Things _ PBuild sensor-based ©® Deployed IoT Publish 10 e IT and
(IoT) smart systems (e.g., prototypes research . CS
smart cities, health, papers  1In
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transportation, e Technical specialized research
Smart Cities) papers and internation teams
Internet of Medical design al
Things blueprints conference
Test real-time data ©® [ndustrial S and
acquisition and edge collaboration  global
computing case studies journals.
Deploy IoT in * Cotmmlilmt.}i i
agriculture and O?Ofifs prio
transportation proje
. e Practical
Integrating Algorithm/
1nformat1.0n i Theoretical
commun1gat10n Foundations
technologies (ICT),
such as (Al, IoT,
Blockchain, etc.)
Real-time Control
Systems.
Embedded Software
Development.
Distributed Systems
Management.
Robotics.
Climate change
4 4. Cloud Computing Research distributed ® Publications Publish 10 IT and
& Big Data systems and and research ) IS
virtualization benchmarkin ~ papers 1n research
Develop energy g reports specialized teams
efficient data ¢ Scalable internation
processing systems cloud al
Explore AT software conference
s and
integration with big modu!es . lobal
data pipelines e Contributions &
to open- Jjournals.
source (e.g.,
Apache
Spark)
e Policy white
papers on
green
computing
e Practical
Algorithm/
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Theoretical
Foundations

S 5.Software Automate  testing Tools ~ for Publish 10 IT and
Engineering & and debugging- code analysis research CS
DevOps Integrate Al in and  quality —papers and research

software lifecycle assurance- technical teams
(e.g., test-case Papers in = reports in
generation) software §peciali;ed
Study microservices gngineering internation
and DevOps journals al
practices Software conference

artifacts and S and

documentatio ~ global

n journals.

Industrial

workshops

6  Human-Computer Design intuitive and UX/UI Publish 5 IT and

Interaction (HCI) accessible user toolkits research IS

interfaces AR/VR papers and research
Apply AR/VR in educational technical teams
education and games reports - in
healthcare Conference §p601al1;ed

.. demos and 1nternation
Sﬁg?eu:t anl(lisabél;te}i pre.sent.ations al ]
tracking Guld.ehnes‘ con erencezi
experiments for inclusive S an

tech design global
journals.

7 Quantum Simulate quantum Theoretical Publish 5 IT and
Computing algorithms  (e.g., models and research. CS
(optional/futuristic) Shor’s, Grover’s) simulation papers  in research

Study quantum papers §pe01allged teams
cryptography Qperll.source 1I;ternat10n
. simulators a

auanvamclassal | Educational  conference
applications modules for S and
PP students global

Collaboration =~ Jjournals.

with physics

Programs

8  Computer and Network and Publications Publish 5 IT and
Communication Information and research . CS
Security Networks. benchmarkin ~ papers 1in research

g reports specialized teams
internation
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Networks Scalable al
Performance cloud conference
Modeling and software s and
Analysis. modules global
Network Policy white Jjournals.
Management. papers on
Wireless and f(r)isnu tin
Mobile Networks. puting
Optical Networks.
Internet
Technologies and
Applications.
Cloud Computing.

9  Image processing Image Processing. Publications Publish 5 IT and
image and research CS
segmentation benchmarkin =~ PaPers 11 research

. specialized teams
Image analysis g reports internation
Practical al
Algorithm/ conference
Theoretical s and
Foundations global
journals.
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Research Plan for Artificial Intelligence and Data Science (Al)
Program
No. Research Expected Activities KPIs Responsible
Fields Outputs Team

1 Machine Practical 1- Conduct advanced research on = Publish 10 papers Al Program’s
Learning and Algorithm / supervised, unsupervised, and  in international research team
Deep Learning  Theoretical reinforcement learning. journals and

Foundations 2- Apply CNN, RNN, and conferences
Transformer models on real-
world datasets.

3- Develop predictive systems in
healthcare and education.

4- Supervise ML-based
graduation projects.

5- Organize training workshops
on machine learning.

6- Build an internal ML model
repository.

7- Contribute to national Al
strategy themes.

2 Swarm Practical 1- Design hybrid metaheuristic Publish 8 papersin = Al Program’s
Intelligence Algorithm / algorithms using PSO, GWO,  international research team
(PSO, ACO, Theoretical and others. journals and
GWO, etc.) Foundations 2- Benchmark their performance = conferences

on standard test functions.

3- Apply algorithms in
scheduling, routing, and
resource allocation

4- Publish open-source
implementations.

5- Conduct seminars on
metaheuristic design.

6- Integrate algorithms into
graduation projects.

7- Participate in Al optimization
challenges.

3 Natural Practical 1- Develop Arabic NLP models Publish 8 papersin = Al Program’s
Language Algorithm for sentiment analysis and international research team
Processing classification. journals and
(NLP) 2- Train and fine-tune BERT, conferences

GPT for Arabic applications.
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4 Computer
Vision and
Pattern
Recognition

5 Artificial
Neural
Networks and

Evolutionary
Algorithms

6 Robotics and
Intelligent
Systems

7 Explainable
Artificial
Intelligence
(XAI)

Practical
Algorithm

Practical
Algorithm /
Theoretical
Foundations

Practical
Algorithm

Practical
Algorithm /
Theoretical
Foundations

Build datasets for dialectal
Arabic.

Develop translation and
summarization tools.

Create educational chatbots.
Organize NLP hackathons and
competitions.

Implement facial recognition
and biometric authentication
systems.

Develop deepfake detection
tools using GANS.

Apply vision models to
agriculture and healthcare.
Host internal image analysis
competitions.

Build annotated image/video
datasets.

Compare neural architectures
such as MLP, CNN, and RNN.
Integrate ANN with GA and
PSO for hybrid learning.
Apply models to real-world
optimization problems.
Conduct benchmark studies on
standard datasets.

Organize seminars on neural
and evolutionary computing.
Build interactive simulation
tools for teaching.

Design educational robots with
Al-based control systems.

Use simulators like ROS and
Gazebo.

Implement fuzzy logic and
ML-based decision-making.
Develop intelligent [oT robotic
prototypes.

Conduct robotics bootcamps.
Collaborate with engineering
Programs on real prototypes.
Apply explainability tools like
LIME, SHAP, and Grad-CAM.
Evaluate model trustworthiness
through user studies.

Publish 8 papers in
international
journals and
conferences

Publish 6 papers in
international
journals and
conferences

Publish 5 papers in
international
journals and
conferences

Publish 10 papers
in international
journals and
conferences

Al Program’s
research team

Al Program’s
research team

Al Program’s
research team

Al Program’s
research team
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3- Develop visual dashboards for
model interpretation.
4-  Organize seminars on Al
transparency and ethics.
5-  Contribute to digital
governance and policy
recommendations.
Al Applications = Practical 1- Apply Al models in medical Publish 5 papers in =~ Al Program’s
in Healthcare, Algorithm diagnosis, crop detection, and  international research team
Agriculture, industrial monitoring. journals and
and Industry 2- Collaborate with hospitals, conferences
farms, and factories.
3- Analyze sensor data from real-
world environments.
4- Develop intelligent decision-
support systems.
5- Apply for national funding and
innovation grants.
Brain- Practical 1- Collect and preprocess Publish 5 papersin =~ Al Program’s
Computer Algorithm / EEG datasets from open- international research team
Interface (BCI) = Theoretical source platforms or lab journals and
Foundations experiments. conferences

2- Apply signal processing
techniques (e.g., FFT,
CSP) to extract relevant
brain features

3-  Use deep learning models
(CNN, RNN) for

classifying mental states or

motor imagery tasks.

4- Develop real-time BCI
interfaces for smart
applications.

5- Collaborate with medical
and biomedical Programs.

6- 6- Organize seminars and
student workshops on BCI
research.
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Research Plan for Cybersecurity (CYS) Program
Research Expected Activities KPIs Responsible
Fields Outputs Team
Cryptography Practical 1- Conduct research on advanced Publish 5 CYS
and Secure Algorithm / cryptographic methods (e.g., lattice-based, papers in Program’s
Communication Theoretical homomorphic, post-quantum). international ~ research team
Protocols Foundations 2- Simulate secure communication protocols journals and
using NS3 or OpenSSL. conferences
3- Analyze performance and vulnerabilities in
TLS, VPN, and SSH.
4- Implement secure messaging apps using
end-to-end encryption.
5- Integrate modern cryptographic libraries in
cloud/IoT systems
6- Host workshops on applied cryptography.
7- Collaborate with industry on data protection
projects.
Threat Practical 1- Develop intrusion detection systems (IDS) Publish 6 CYS
Detection and Algorithm using AI/ML models. papers in Program’s
Intrusion 2- Perform penetration testing on internal lab international ~ research team
Prevention networks. journals and
3- Analyze attack surfaces using threat conferences
modeling tools (e.g., STRIDE, DREAD).
4- Simulate ransomware, phishing, and DDoS
attacks in sandbox environments.
5- Organize student-led red-teaming
challenges.
6- Build threat intelligence dashboards.
7- Participate in national cybersecurity CTFs.
Malware Practical 1- Build a malware classification system using  Publish 6 CYS
Analysis and Algorithm static/dynamic features. papers in Program’s
Reverse 2- Create a malware zoo and virtual analysis international ~ research team
Engineering lab. journals and
3- Use reverse engineering tools like Ghidra conferences
and IDA Pro.
4- Analyze obfuscation and packing
techniques.
5- Study evasive malware and APT behaviors
6- Publish reports on malware evolution
trends.
7- Develop educational toolkits for malware

analysis.
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Blockchain Practical 1- Design blockchain-based identity and access Publish 9 CYS
Security Algorithm / control models. papers in Program’s
Applications Theoretical ~2- Implement smart contract-based international ~ research team
Foundations authentication schemes. journals and
3- Analyze blockchain scalability and security ~ conferences
trade-offs.
4- Integrate blockchain in healthcare and e-
voting systems.
5- Simulate consensus algorithms (PoW, PoS,
BFT).
6- Supervise blockchain-related capstone
projects.
7- Participate in blockchain research
consortia.
Cybersecurity Theoretical ~ 1- Conduct comparative analysis of Publish 8 CYS
Policy and Foundations international cybersecurity laws (e.g., papers in Program’s
Digital GDPR, NCA, HIPAA). international research team
Governance 2- Study cyber policy impacts on smart cities journals and
and critical infrastructure. conferences
3- Propose digital governance models for
Egyptian cybersecurity strategy.
4- Organize policy dialogues and academic-
industry roundtables
5-  Supervise research on legal implications of
Al in cybersecurity.
6- Develop policy recommendations for
national cybersecurity strategy
Digital Practical 1- Design digital forensics tools for live Publish 6 CYS
Forensics and Algorithm memory analysis. papers in Program’s
Cybercrime 2- Study evidence acquisition and preservation international ~ research team
Investigation in volatile environments. journals and
3- Conduct forensic simulations on Windows,  conferences
Linux, mobile platforms.
4- Analyze social media forensic cases.
5- Train students on tools like FTK, Autopsy,
Volatility.
6- Collaborate with law enforcement for real-
world cases.
7- Develop forensic curriculum modules.
Cloud Security  Practical 1- Assess security vulnerabilities in cloud Publish 5 CYS
and Access Algorithm / service models (SaaS, PaaS, IaaS). papers in Program’s
Control Theoretical ~ 2- Propose adaptive access control models international ~ research team
Foundations using context-aware techniques. journals and
3- Build monitoring dashboards for cloud conferences
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4- Study insider threats in virtual
environments.
5- Evaluate role-based vs attribute-based
access control.
6- Implement multi-factor authentication
tools.
7- Train students in AWS/Azure security.
Human-Centric  Practical 1- Analyze user behavior for early detection of =~ Publish 5 CYS
Cybersecurity  Algorithm insider threats. papers in Program’s
and Social 2- Develop ML-based anomaly detection international ~ research team
Engineering systems. journals and
3- Conduct phishing simulations and conferences

awareness campaigns.

4-  Study psychology of deception in
cyberattacks.

5- Design human-in-the-loop security systems.

6- Build user education platforms and
gamified training modules.

7- Collaborate with sociology/psychology
Programs.

Faculty of Computers and Information — Minia University

29



Faculty of Computers and Information - Minia University



