Study Plan for Master’s in Information and Communication Engineering

Academic Background and Interdisciplinary Foundation

My academic journey commenced with a comprehensive Bachelor of Science in Electrical
Engineering and Its Automation at North China Electric Power University (NCEP) from 2020 to
2024, where I achieved a cumulative GPA of 3.06/5.00. This rigorous program provided me with
substantial grounding in core electrical engineering disciplines including circuit theory,
electromagnetic field analysis, power system engineering, control systems, and digital signal
processing. The curriculum was meticulously designed to balance theoretical knowledge with
practical application, requiring us to complete over 600 laboratory hours across subjects like
embedded systems design, PLC programming, and power electronics simulation.

My academic performance was consistently strong in mathematics and systems-related courses,
with particularly high marks in Digital Signal Processing (88/100), Control Systems Engineering
(85/100), and Communication Systems (87/100). These courses provided the mathematical
foundation necessary for advanced work in Information and Communication Engineering,
particularly in areas requiring proficiency in Fourier analysis, probability theory, and linear
systems. My coursework in microprocessor applications and embedded systems further equipped
me with hands-on experience in hardware-software integration—an essential skill for developing
communication system prototypes and testing platforms.

The capstone of my undergraduate education was my final-year research project titled "Research
on Renewable Energy and Its Effect on New Power Systems," which I conducted under the
supervision of Professor Zhang Wei at NCEPU's Smart Grid Research Center. This nine-month
project required me to develop a simulation model of a hybrid renewable energy system integrating
solar photovoltaic arrays, wind turbines, and battery storage. The most challenging aspect involved
implementing a communication subsystem for real-time data acquisition from distributed energy
resources. I utilized MATLAB/Simulink for system modeling and incorporated an OPC UA
communication framework to enable secure data exchange between components. This project not
only reinforced my understanding of power systems but also revealed the critical dependence of
modern energy infrastructure on reliable, secure communication networks. The experience
crystallized my realization that the future of electrical engineering lies at its intersection with
communication technologies, prompting my decision to pursue graduate studies specifically in
Information and Communication Engineering.

Research Motivation and Direction

I propose to focus my Master's research on "Secure and Resilient Communication Architectures
for Distributed Cyber-Physical Systems," with specific applications to smart grid infrastructure
and industrial IoT networks. This research direction addresses several critical challenges in
contemporary engineering systems: ensuring reliable communication in environments with
intermittent connectivity, implementing lightweight security protocols suitable for resource-
constrained devices, and designing communication architectures that can adapt to changing
network conditions while maintaining Quality of Service (QoS) requirements.



The research problem I intend to investigate stems from an observed gap between theoretical
communication models and practical implementation constraints in real-world industrial systems.
While communication theory provides elegant solutions under ideal conditions, industrial
environments present challenges including electromagnetic interference, physical obstacles, power
constraints, and security threats that are often inadequately addressed in conventional approaches.
My preliminary literature review suggests opportunities for innovation in several areas: hybrid
communication protocols that dynamically switch between different transmission technologies
based on channel conditions, blockchain-inspired distributed trust mechanisms for device
authentication in [oT networks, and machine learning-based anomaly detection for identifying
security breaches in industrial control systems.

I plan to approach this research through a methodology combining theoretical analysis, simulation,
and practical implementation. Initially, I will develop mathematical models to describe
communication performance in challenging industrial environments, paying particular attention to
factors such as multipath fading in factory settings, interference patterns in electrical substations,
and latency requirements for control applications. These models will then be implemented and
validated using simulation platforms such as NS-3, OMNeT++, and MATLAB. For the practical
validation phase, I intend to develop prototype systems using software-defined radio (SDR)
platforms and embedded systems like Raspberry Pi with custom communication modules. This
multi-stage approach ensures that theoretical advances are rigorously tested against practical
constraints and implementation realities.

Detailed Study Plan at Tianjin University

Year I: Foundation Building and Research Preparation
During my first semester, I will focus on completing the core graduate courses in Information and
Communication Engineering. My planned coursework includes: Advanced Digital
Communications (ICE601), Information Theory and Coding (ICE605), Wireless and Mobile
Networks (ICE612), Network Security (ICE618), and Signal Processing for Communications
(ICE625). These courses will provide the theoretical depth necessary for my research while
helping me identify specific research questions that merit deeper investigation. Year 2: Research
Implementation and Intermediate Results
The second year will be dedicated primarily to executing my research plan. During the first half
of the year, I will focus on developing and refining the simulation models for my proposed
communication architectures. This phase will involve extensive parameter testing, performance
benchmarking against existing approaches, and sensitivity analysis to identify critical design
parameters. Year 3: Thesis Completion and Research Dissemination
The final year will focus on synthesizing my research findings into a cohesive Master's thesis. I
will dedicate the first few months to completing any remaining experimental work and data
analysis. The middle portion of the year will be devoted to thesis writing, with regular
consultations with my supervisor and committee members to ensure academic rigor and clarity of
presentation.

During the final semester, I will prepare for my thesis defense while simultaneously exploring
post-graduation opportunities. I intend to participate in Tianjin University's career development
programs, attend industry-academia matchmaking events, and network with potential employers



or PhD advisors. My goal is to complete all degree requirements within the standard three-year
timeframe while establishing a foundation for continued professional development.

Why Tianjin University for My Master's Studies

My decision to apply specifically to Tianjin University for my Master's studies is based on careful
consideration of several factors that align with my academic goals and research interests. Tianjin
University offers a supportive environment for CSC scholarship recipients with established
programs for international student integration. The university provides specialized orientation,
academic advising, and cultural adaptation support that will help me transition smoothly into the
academic community. The presence of numerous research centers and innovation platforms creates
opportunities for interdisciplinary collaboration that can enrich my research perspective.

Long-Term Career Vision and Contribution Plans

Upon completing my Master's degree, I envision two potential career pathways, both of which
would allow me to contribute meaningfully to technological advancement and international
collaboration.

The first pathway involves pursuing a doctoral degree to deepen my research expertise before
transitioning to an academic or industrial research position. In this scenario, I would seek to
continue my research on communication systems for critical infrastructure, potentially focusing
on next-generation challenges in 6G networks, quantum-resistant cryptography for communication
systems, or Al-driven network optimization. I aspire to contribute to both theoretical
advancements and practical implementations that enhance the reliability, security, and efficiency
of communication systems worldwide.

The second pathway involves direct entry into industry as a research and development engineer
specializing in communication systems. In this role, I would apply my expertise to develop
innovative products and solutions for telecommunications equipment manufacturers, energy
companies implementing smart grid technologies, or automation firms developing Industry 4.0
solutions. My long-term goal would be to advance to technical leadership positions where I can
guide the development of communication technologies that address real-world challenges.

I am eager to contribute to Tianjin University's research community while developing the expertise
needed to address real-world engineering problems. With the support of the CSC scholarship, I am
confident that I can achieve my academic and professional goals while building lasting connections
between China and my home country through technological collaboration and knowledge
exchange. I look forward to the opportunity to join Tianjin University's vibrant academic
community and contribute to its tradition of excellence in engineering education and research.
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