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GUIDELINES FOR PROJECT AND THESIS TOPIC SELECTION

1. Introduction

The undergraduate thesis is a major component of the Mechatronics Engineering curriculum. It provides
students an opportunity to apply theoretical knowledge to real-world engineering problems. Choosing an
appropriate thesis topic is the first and most important step in ensuring a meaningful, feasible, and industry-
relevant research experience. These guidelines aim to help students select a topic that is technically sound,

manageable within the academic timeline, and aligned with the program outcomes.

2. Principles of Good Topic Selection
2.1 Relevance to Mechatronics Engineering
A strong thesis topic must integrate at least two or more core areas of Mechatronics:
¢ Control Systems
e Electronics & Instrumentation
¢ Embedded Systems / Microcontrollers
e Automation & Robotics
e Sensors and Actuators
e Software / Simulation / Al-based control
Students should avoid topics that are purely mechanical or purely software unless they incorporate significant

Mechatronics elements.

2.2 Alignment with Program Outcomes (OBE-Aligned)
A good thesis topic should provide opportunities to demonstrate:

e POI: Engineering knowledge

e PO2: Problem analysis

e PO3: Design/ development of solutions

e PO4: Investigations

e POS5: Modern tools usage

e POG6: The engineer and society

e PO7: Environment and sustainability

e POI11: Project management and finance

¢ POI12: Life-long learning

Topics should be selected such that students can measurably achieve these outcomes.
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3. Practical Considerations

3.1 Feasibility Within Resources

Students should evaluate:

Availability of components, sensors, actuators

Laboratory tools (3D printers, microcontrollers, PLCs, motors, data acquisition)
Software licenses (MATLAB, SolidWorks, Proteus, etc.)

Estimated cost of the prototype

Fabrication support

Avoid topics that require specialized equipment that the department cannot provide.

3.2 Time Management

The thesis must be completed within the assigned duration (usually 6—12 months). Select topics that fit within:

Time for design

Time for procurement

Time for fabrication

Time for coding, testing, and validation

Time for report writing and revisions

Topics requiring long-term experimentation or extensive data collection may be unsuitable.

4. Characteristics of a Strong Thesis Topic

4.1 Clear Objective and Scope

A focused topic typically includes:

The specific problem
The proposed solution approach
Expected outcomes

Performance criteria (speed, accuracy, efficiency, stability, etc.)

Overly broad topics should be narrowed down.

4.2 Innovation and Value Addition

Students are encouraged to propose topics that:

Improve an existing system
Reduce cost or energy consumption

Enhance precision or automation
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Introduce new algorithms, sensors, or control strategies

Address local industry or societal needs

Innovation does not require inventing something completely new; improving, optimizing, or adapting

counts as contribution.

4.3 Industry Relevance

Strong topics often arise from:

Automation problems in local industries
Robotics applications

Smart manufacturing

Agricultural automation

Medical devices

IoT-based systems

Al-enabled control systems

Renewable energy robotics or monitoring

Students may consult industry partners, alumni, or internship supervisors.

5. Topic Selection Process

Step 1: Brainstorming (Individual or Group)

Identify your areas of interest and courses you performed well in.

Step 2: Literature and Project Review

Search previous theses, IEEE papers, and recent industry trends.

Step 3: Draft a Preliminary Idea

Prepare a 1-2 paragraph description covering the problem, proposed method, tools, and expected outcomes.

Step 4: Consultation with Supervisor

Discuss feasibility, required depth, expected challenges, and resources.

Step 5: Finalize Title & Scope

Revise and finalize based on supervisor recommendations.

6. Mistakes to Avoid

Selecting a topic because it “looks easy”
Choosing highly expensive or unrealistic ideas

Using vague titles like “Smart Robot” or “Automation System”
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¢ Depending solely on YouTube projects
¢ Choosing a topic without understanding underlying theory
e Selecting a topic with excessive group size mismatch

e Copying previous projects without improvement

Pick a topic that matches your interest, skills, and future career goals. A well-chosen topic makes the project

and thesis journey smoother, helps you perform better, and strengthens your CV for jobs or higher studies.
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GUIDELINES FOR PROJECT AND THESIS IMPLEMENTATION

Implementing a thesis or final-year project in Mechatronics Engineering requires a systematic, disciplined,
and engineering-oriented approach. Because mechatronics integrates mechanical design, electronics, control,
and software, students must plan and execute their project in structured phases to ensure a successful prototype
and a strong thesis report. The following guidelines provide a clear roadmap for effective project

implementation.

1. Start with a Structured Implementation Plan
Begin by breaking down the entire project into manageable work packages. A typical mechatronics project
includes:
e Mechanical design and fabrication
¢ FElectronics and instrumentation setup
e Control-system design and modeling
e Embedded programming and software development
e System integration and testing
Prepare a Gantt chart or timeline to allocate sufficient time for each activity. Always keep buffer time for

unexpected failures, redesigns, and component delays.

2. Prioritize Safety and Standard Laboratory Practices

Before implementation, identify potential hazards related to high-current circuits, rotating mechanical parts,
high temperatures, compressed air, chemicals, or batteries. Follow the institution’s lab safety rules, wear proper
PPE, and use emergency shutdown procedures where necessary. Proper grounding, fuse protection, and safe

wiring practices are mandatory.

3. Mechanical Fabrication and Assembly
When building mechanical components:
¢ Finalize the CAD model and verify dimensions through simulation.
o Use proper materials selected based on load, weight, and cost considerations.
e Ensure tolerances are achievable with available workshop resources.
¢ Follow step-by-step fabrication processes such as cutting, drilling, 3D printing, or CNC machining.
¢ Assemble the structure using appropriate fasteners, couplings, bearings, and alignment techniques.

Document each step with photos and notes—this will be useful in your thesis report.
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4. Electronics Integration and Sensors
Develop the electronic subsystem using systematic wiring practices:
e  Prepare circuit diagrams and PCB layouts before building.
e Use regulated power supplies and test each module separately.
e Select sensors based on accuracy, range, and response time.
e Avoid loose wiring; use terminal blocks, shielded cables, and labeled connectors.
e  Check noise issues and ensure proper grounding.

Test each sensor and actuator individually before full integration.

5. Programming and Control Implementation
Y our project may involve microcontrollers, PLCs, ROS, or MATLAB/Simulink. Follow best practices:
e Develop modular, well-commented code.
e Start with basic functionality and build up step by step.
e  Tune control algorithms (PID, fuzzy logic, trajectory tracking, etc.) using simulation before hardware
testing.

¢ Maintain backups of your code and document version changes.

6. System Integration and Testing
Integration is the most critical stage. Combine mechanical, electrical, and control components gradually rather
than at once.
e Test subsystems separately.
e Run low-speed or low-power tests first.
e Record test results, issues, and necessary design modifications.
¢ Use measurable performance parameters to validate your design.

Expect failures—debugging is a natural part of engineering.

Final Advice
Successful project implementation requires patience, discipline, and teamwork. By following structured
planning, safe practices, systematic integration, and consistent documentation, students can build a functional

mechatronics system and produce a high-quality thesis that reflects true engineering competence.
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GUIDELINES FOR METHODOLOGY SELECTION, DESIGN AND INITIAL COST
ANALYSIS

1. Introduction

The methodology and system design are the core technical components of any undergraduate thesis in
Mechatronics Engineering. They determine how the research will be conducted, how the system will be built,
and how performance will be evaluated. Additionally, proper initial cost analysis ensures that the project is
financially feasible and that students can procure the necessary components within available resources.
This guideline provides clear instructions to help students select an appropriate methodology, structure their
system design, and prepare a realistic cost estimation aligned with engineering and OBE (Outcome-Based

Education) standards.

2. Understanding the Methodology in Mechatronics Engineering
A methodology describes the overall approach and process used to achieve the objectives of the thesis. In
Mechatronics, methodology typically involves:
e Requirements analysis
e Conceptual system modeling
e Mechanical design
e Electronics hardware selection
e Algorithm/control design
e Simulation and validation
¢ Prototype development
e Testing and performance evaluation
Your methodology must show that you are using systematic, engineering-based procedures rather than

trial-and-error processes.

3. Principles of Selecting an Appropriate Methodology
3.1 Alignment with Problem Statement
Your method should be directly linked to the problem identified in the thesis. Every step must contribute

toward solving the engineering challenge.

3.2 Engineering Depth
A strong methodology includes:

¢ Analytical modeling (mathematical equations, system dynamics, circuit analysis)



Heaven’s Light is Our Guide O (ISR Wi AL gl
DEPARTMENT OF MECHATRONICS ENGINEERING
| PG St o
Rajshahi University of Engineering & Technology
Rajshahi-6204, Bangladesh ’ & o )
qer* |§ -\‘QQ\OS, al\:a”!ﬁ'i |

e Simulation (MATLAB/Simulink, SolidWorks, ROS, Proteus, Python)
e Experimental procedures
e Data acquisition and analysis

Avoid methods that are overly simplistic or do not involve engineering reasoning.

3.3 Mechatronics Integration

Because Mechatronics is multidisciplinary, the methodology should combine:
e Mechanical subsystem design
e Electronic subsystem design
e Control and software subsystem development

Successful methodology demonstrates how these subsystems interact.

3.4 Feasibility and Resources
Choose methods that fit:
e Time constraints
e Laboratory facilities
e Available tools, software, and equipment
e Budget limitations
e Safety guidelines

A method is only valid if it can be realistically executed.

4. Common Methodology Framework for Mechatronics Theses
Below is a recommended structure for most Mechatronics projects.
4.1 Stage 1: Requirement Identification and System Specifications
Define:
¢ Functional requirements
e Performance requirements (accuracy, speed, stability, power, weight, efficiency)
e  Operating environment
e Constraints (budget, size, weight, integration limits)

This stage prevents scope creep and ensures design clarity.

4.2 Stage 2: Conceptual Design and Block Diagram
Develop:
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e Mechanical system concepts
e Hardware architecture (sensors, actuators, microcontrollers)
e Software/control architecture

Block diagrams should illustrate subsystem interactions.

This step establishes the foundation of the entire system.

4.3 Stage 3: Mechanical Design
Includes:
¢ CAD modeling (SolidWorks, Fusion 360)
e Structural design and kinematics
e Material selection
e Stress and motion analysis
e Manufacturing feasibility (3D printing, machining, laser cutting)
Mechanical design must satisfy performance requirements and be validated through simulation or theoretical

calculations.

4.4 Stage 4: Electronics Design and Integration
Select and justify:
¢  Microcontrollers or processors (Arduino, STM32, ESP32, Raspberry Pi)
e Sensors (IMU, ultrasonic, IR, vision systems)
e Actuators (servo, stepper, BLDC, pneumatic systems)
e Power supply and protection circuits
e Communication protocols (I2C, SPI, CAN, UART)
Prepare:
e Circuit diagrams
e PCB layout (if applicable)
e Prototype testing procedures

Safety and reliability in electronics design must be prioritized.

4.5 Stage 5: Control and Software Algorithm Development
Includes:

e Mathematical modeling of system behavior
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¢ Control theory application (PID, state-space, fuzzy logic, Al-based control)
e Software architecture planning
e Algorithm development (path planning, image processing, feedback systems)

Simulate control algorithms before hardware implementation.

4.6 Stage 6: Simulation and Performance Validation
Simulation is mandatory in Mechatronics engineering because it reduces risk and cost.
Examples include:
¢ SolidWorks motion analysis
¢  MATLAB/Simulink dynamic models
¢ ROS/Gazebo robot simulation
e Proteus electronic circuit simulation
e Python-based data modeling

Simulation must confirm feasibility and inform design improvements.

4.7 Stage 7: Prototype Development and Integration
Construct a working prototype using:

e Fabricated mechanical parts

e Selected sensors and actuators

¢ Implemented control algorithms

¢ Integration of power and electronics systems

Document the assembly process and ensure modularity to ease troubleshooting.

4.8 Stage 8: Testing, Data Collection, and Performance Evaluation
Identify:

e  Test parameters and performance metrics

¢ Data acquisition methods

e Experimental setup

e Repeated testing procedures
Compare the results with:

¢ Initial requirements

¢ Industry benchmarks

e Simulation results

10
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Propose improvements based on findings.
5. System Design Guidelines for Mechatronics Students
5.1 Follow a Structured Design Process
The system design should include:
1. Problem definition
2. Concept design
3. Subsystem decomposition
4. Detailed design

5. Integration plan

Organize all diagrams, equations, and justification logically.

5.2 Ensure Interdisciplinary Integration
A Mechatronics design must exhibit harmony between:
e Mechanical parts
¢ Electronic circuits
¢ Embedded control
e Software interfaces

This integration should be clearly explained in the thesis.

5.3 Design for Safety and Reliability
Include:
e Electrical protection (fuses, voltage regulators)
¢ Emergency stop mechanisms
e Heat dissipation
e Fault detection

e Stable mechanical structures

5.4 Prototype Scalability and Future Improvement
Good designs allow:

¢ Easy modification

¢ Component replacement

e Further upgrades

Document all design decisions for future students.

11
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6. Guidelines for Initial Cost Analysis
Cost analysis is essential for feasibility and project planning.
6.1 Prepare a Bill of Materials (BOM)
SI. No. | Name Quantity | Unit Price (in BDT) Total Price (in BDT)

6.2 Categorize Costs
Divide expenses into:
1. Mechanical components
2. Electronics and sensors
3. Software/tools (if paid)
4. Manufacturing/processing costs
5. Contingency cost (10—15%)
This helps manage the budget effectively.

6.3 Compare Alternatives
Evaluate:

¢ Cost differences among sensors

¢ Motor performance vs. price

e Microcontroller capability vs. cost

¢ Mechanical material options
Selecting cheaper components must not compromise reliability.
6.4 Assess Hidden or Ongoing Costs
Includes:

e Replacement parts

¢ 3D printing expenses

e Batteries and power consumption

e Repair or calibration costs

Add these to the initial budget.

12
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6.5 Ensure Cost Feasibility
Total cost must be within:
e Student’s budget
e Departmental support
e Available resources

Choose economical, locally available components whenever possible.

7. Final Recommendations
e Start your methodology and design planning early.
e Justify every engineering decision—choice of sensor, algorithm, material, microcontroller, etc.
e Always simulate before building.
o Keep designs simple, modular, and reliable.
e Use cost analysis to refine the design and reduce unnecessary expenses.
e Document every step clearly, as methodology quality significantly influences evaluation in BAETE-
aligned OBE systems.
A well-designed methodology, clear system structure, and realistic cost analysis will make your thesis more

professional, technically sound, and feasible.

13
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GUIDELINES FOR PROJECT AND THESIS: FINDING RESEARCH GAPS AND
DEFINING PROBLEM STATEMENT BASED ON THE COMPLEX ENGINEERING
PROBLEM DOMAIN TO MEET SOCIETAL NEEDS

1. Introduction

The first critical step in any Mechatronics Engineering thesis or project is identifying a research gap and
defining a precise problem statement. A research gap represents an unexplored area, limitation, or
unresolved challenge in the current body of knowledge, while the problem statement defines the specific
engineering challenge your project intends to address. In Mechatronics, which integrates mechanical,
electronic, control, and software systems, this step is especially important because complex engineering
problems often involve multidisciplinary interactions.

Well-defined problems not only guide technical development but also ensure that your project contributes
meaningfully to societal needs, such as automation, healthcare, agriculture, energy efficiency, and disaster

management.

2. Understanding the Research Gap
A research gap is the difference between what is known and what needs to be known. Identifying this gap
ensures your work is novel, relevant, and impactful.
2.1 Types of Research Gaps
1. Technical Gaps
o Existing systems are inaccurate, slow, unstable, or costly.
o Control algorithms are not optimized for real-world scenarios.
o Sensors or actuators lack precision or reliability.
2. Methodological Gaps
o Previous research may rely on simulations only, with no experimental validation.
o Data collection and analysis techniques may be insufficient or outdated.
3. Application/Domain Gaps
o Solutions may exist in other industries but not adapted for local or societal applications.
o Existing designs may not meet accessibility, affordability, or energy-efficiency requirements.
4. Knowledge Gaps
o Fundamental principles may not be fully explored in a certain context, e.g., Al-based control

for agricultural robots in Bangladesh.

14
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3. Steps to Identify Research Gaps
3.1 Conduct a Comprehensive Literature Review
e Review peer-reviewed journals, conference proceedings, patents, and thesis reports in
mechatronics and robotics.
e Focus on recent publications (last 5-10 years) to capture state-of-the-art methods.
¢ Identify common limitations, unsolved challenges, or contradictory findings.
e Pay attention to industrial reports or case studies that highlight unmet needs.
3.2 Analyze Existing Solutions
e Compare different approaches to similar problems.
e Evaluate their advantages and disadvantages: cost, complexity, performance, usability, and
adaptability.
¢ Note areas where systems underperform or fail.
3.3 Identify Societal and Industry Needs
e Consult industry partners, local businesses, or government reports.
e Observe daily challenges in healthcare, agriculture, manufacturing, and smart cities.
e  Map these challenges to technical solutions. For example:
o Labor-intensive tasks — robotic automation
o High energy costs — energy-efficient control systems
o Accessibility issues — low-cost assistive devices
3.4 Consult Supervisors and Experts
¢ Discuss potential gaps with your supervisor.
e Seek expert opinions from faculty, industry professionals, or alumni.
e Validate that the gap is technically feasible and researchable.
3.5 Evaluate Feasibility
¢ Ensure the gap can be addressed within time, resource, and budget constraints.
¢ Avoid topics requiring extremely expensive equipment or long-term experiments beyond the thesis

scope.

4. Defining the Problem Statement
The problem statement translates the research gap into a specific engineering challenge. A well-defined
problem statement has the following characteristics:
1. Clarity — Clearly explains what is to be solved.

2. Specificity — Identifies the system, component, or process under study.

15
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3. Relevance — Demonstrates alignment with societal or industrial needs.
4. Measurability — Specifies the performance metrics or objectives.

5. Feasibility — Achievable within resources, time, and technical skill.

4.1 Components of a Problem Statement
1. Background Context
o Briefly describe the domain, the existing solutions, and their limitations.
o Example: “Industrial automation systems in small-scale factories in Bangladesh often rely on
manual conveyors, leading to inefficiency and human fatigue.”
2. Existing Challenges / Gap
o Identify what is lacking in current solutions.
o Example: “Existing automated conveyor solutions are expensive, energy-intensive, and
difficult to adapt for irregular product shapes.”
3. Proposed Focus / Objective
o State what your project aims to achieve.
o Example: “Develop a low-cost, energy-efficient, sensor-driven conveyor system capable of

handling variable product sizes.”

4.2 Examples of Well-Defined Problem Statements
1. Robotics / Automation
o Gap: Manual sorting in local warehouses is slow and error-prone.
o Problem Statement: Design a cost-effective, vision-guided robotic arm capable of sorting items
with 95% accuracy, reducing human labor and errors.
2. Agricultural Mechatronics
o QGap: Traditional irrigation depends on farmer presence and manual scheduling.
o Problem Statement: Develop an [oT-enabled automated irrigation system that optimizes water
usage based on soil moisture and weather data.
3. Assistive Devices
o Gap: Existing prosthetic hands are expensive and unavailable locally.
o Problem Statement: Design an affordable, lightweight prosthetic gripper with EMG-based
control to improve daily functionality for users.
4. Energy and Efficiency

o Gap: Small-scale factories use high-energy motors with no predictive maintenance.

16
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o Problem Statement: Implement a sensor-driven energy monitoring and predictive maintenance

system for DC motors to reduce downtime and energy loss.

5. Aligning Problem Statement with Complex Engineering
A complex engineering problem has these features:
e Multidisciplinary nature — Requires mechanical, electronic, control, and software integration.
e Uncertainty and variability — System behavior may change due to load, environment, or user
interaction.
e Multiple constraints — Cost, time, size, energy, safety, reliability, and regulatory compliance.
When defining the problem, identify which constraints and complexities your solution must address, and

specify the scope clearly.

6. Linking to Societal Needs
To ensure societal relevance:
o Identify real-life problems affecting local communities or industries.
e Show the impact of solving the problem: efficiency, accessibility, safety, sustainability, or cost
reduction.

o Ensure that your project has measurable outcomes that demonstrate benefit to society.

7. Practical Steps to Draft a Problem Statement
1. List potential gaps from literature and observation.
2. Filter gaps based on feasibility and societal impact.
3. Define objectives that address these gaps.
4. Write a concise statement:
o Context + Gap + Focus + Expected Outcome
5. Validate with supervisor and peers.

6. Iterate until clarity, feasibility, and relevance are ensured.

8. Final Recommendations
e Research gaps should be novel but achievable.
e The problem statement should be specific, measurable, and solution-oriented.
e Align your project with OBE program outcomes, ensuring it develops problem-solving, design,

investigation, tool usage, teamwork, and societal impact skills.

17
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e Regularly review literature to ensure your gap remains current.

o Keep the societal impact in mind; a technically sound project must also address practical needs.

Conclusion

Identifying a research gap and defining a precise problem statement are foundational for a successful
Mechatronics Engineering thesis. By combining rigorous literature review, industrial observation, and societal
insight, students can choose complex, impactful engineering problems that lead to meaningful solutions. Clear
articulation of the problem ensures a focused methodology, measurable objectives, and a structured path to

developing innovative and socially relevant mechatronics systems.

18
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GUIDELINES FOR PROJECT AND THESIS IMPLEMENTATION

Implementing a thesis or final-year project in Mechatronics Engineering requires a systematic, disciplined,
and engineering-oriented approach. Because mechatronics integrates mechanical design, electronics, control,
and software, students must plan and execute their project in structured phases to ensure a successful prototype
and a strong thesis report. The following guidelines provide a clear roadmap for effective project

implementation.

1. Start with a Structured Implementation Plan
Begin by breaking down the entire project into manageable work packages. A typical mechatronics project
includes:
e Mechanical design and fabrication
¢ FElectronics and instrumentation setup
e Control-system design and modeling
e Embedded programming and software development
e System integration and testing
Prepare a Gantt chart or timeline to allocate sufficient time for each activity. Always keep buffer time for

unexpected failures, redesigns, and component delays.

2. Prioritize Safety and Standard Laboratory Practices

Before implementation, identify potential hazards related to high-current circuits, rotating mechanical parts,
high temperatures, compressed air, chemicals, or batteries. Follow the institution’s lab safety rules, wear proper
PPE, and use emergency shutdown procedures where necessary. Proper grounding, fuse protection, and safe

wiring practices are mandatory.

3. Mechanical Fabrication and Assembly
When building mechanical components:
¢ Finalize the CAD model and verify dimensions through simulation.
o Use proper materials selected based on load, weight, and cost considerations.
e Ensure tolerances are achievable with available workshop resources.
¢ Follow step-by-step fabrication processes such as cutting, drilling, 3D printing, or CNC machining.
¢ Assemble the structure using appropriate fasteners, couplings, bearings, and alignment techniques.

Document each step with photos and notes—this will be useful in your thesis report.

19
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4. Electronics Integration and Sensors
Develop the electronic subsystem using systematic wiring practices:
e  Prepare circuit diagrams and PCB layouts before building.
e Use regulated power supplies and test each module separately.
e Select sensors based on accuracy, range, and response time.
e Avoid loose wiring; use terminal blocks, shielded cables, and labeled connectors.
e  Check noise issues and ensure proper grounding.

Test each sensor and actuator individually before full integration.

5. Programming and Control Implementation
Y our project may involve microcontrollers, PLCs, ROS, or MATLAB/Simulink. Follow best practices:
e Develop modular, well-commented code.
e Start with basic functionality and build up step by step.
e  Tune control algorithms (PID, fuzzy logic, trajectory tracking, etc.) using simulation before hardware
testing.

¢ Maintain backups of your code and document version changes.

6. System Integration and Testing
Integration is the most critical stage. Combine mechanical, electrical, and control components gradually rather
than at once.
e Test subsystems separately.
e Run low-speed or low-power tests first.
e Record test results, issues, and necessary design modifications.
¢ Use measurable performance parameters to validate your design.

Expect failures—debugging is a natural part of engineering.

Final Advice
Successful project implementation requires patience, discipline, and teamwork. By following structured
planning, safe practices, systematic integration, and consistent documentation, students can build a functional

mechatronics system and produce a high-quality thesis that reflects true engineering competence.

20



Heaven’s Light is Our Guide

DEPARTMENT OF MECHATRONICS ENGINEERING

WG Sfefae o

AR AT 8 &g R
K| lwili -LR08, W™ |

Rajshahi University of Engineering & Technology
Rajshahi-6204, Bangladesh

GUIDELINES FOR PROJECT AND THESIS WRITING RESULTS AND DISCUSSION

1. Introduction: The Results and Discussion (R&D) section of a Mechatronics Engineering thesis is one of
the most critical parts of the report. It demonstrates the practical outcomes of your research, validates your
methodology, and interprets the significance of your findings in the context of engineering and societal
relevance. This section links the objective, methodology, and theoretical background with the observed
performance of the developed system.

In Mechatronics, which involves mechanical, electronic, control, and software integration, the Results
and Discussion section should present data clearly, analyze performance metrics, and interpret system behavior.

The following guidelines provide a structured approach to prepare this section effectively.

2. Principles of Presenting Results
2.1 Objectivity
e Present results accurately and without bias.
¢ Avoid altering data to fit expectations.
¢ Use measured values from experiments, prototypes, or simulations.
2.2 Clarity and Structure
¢ Organize results according to the objectives or research questions.
e Divide results into subsections if your project has multiple components (mechanical, electronic,
control, software).
e Use tables, graphs, charts, and figures for clarity. For example:
o Motor speed vs. input voltage
o Sensor readings over time
o Robot trajectory vs. planned path

Always provide descriptive titles, axis labels, and units.

2.3 Consistency
¢ Use consistent units, symbols, and notation throughout.
o Ensure figures and tables are referenced and discussed in the text.

e Align results with what was described in the methodology section.

3. Types of Results in Mechatronics Projects
3.1 Mechanical Results
e Test mechanical components for motion, stability, vibration, stress, and load-handling capability.

e Present measurements such as displacement, torque, speed, acceleration, or force.
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e Use graphs or CAD-derived simulation results to compare theoretical and actual behavior.
o Highlight any deviations from the design and explain possible causes.
3.2 Electronics and Sensor Results
¢ Show sensor outputs and actuator responses over time.
e Present accuracy, response time, resolution, and error rates.
e Compare sensor readings with reference values or simulations.
¢ Document the performance of circuits under different loads or operating conditions.
3.3 Control and Algorithm Results
e Present performance metrics such as rise time, settling time, overshoot, steady-state error, or trajectory
accuracy.
¢ Include graphs of controlled variables vs. time.
e Compare results of different control strategies (PID, fuzzy logic, adaptive, or Al-based).
¢ Discuss convergence, stability, and reliability of control algorithms.
3.4 Software and System Integration Results
e Report the functionality of embedded software, GUI, or automated processes.
¢  Show real-time system performance (e.g., autonomous navigation accuracy, automated pick-and-place
success rate).

¢ Highlight system response under normal and disturbed conditions.

4. Guidelines for Data Presentation
4.1 Tables

e Use tables for numerical comparisons.

¢ Include headings, units, and clear row/column labels.

¢ Example: Comparison of measured vs. simulated motor torque.
4.2 Graphs and Charts

e Plot time-series data, trends, or performance curves.

e Include legends, axis labels, and units.

¢ Use line plots, bar charts, or scatter plots where appropriate.
4.3 Images and Diagrams

¢ Include photographs of the prototype or experimental setup.

e Use block diagrams or system flowcharts to visualize interactions.

¢ Annotate images to highlight key components or results.

5. Discussion Guidelines
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While results show what happened, the discussion explains why it happened and what it means.
5.1 Analyze and Interpret
e Compare results with objectives, theoretical predictions, or simulations.
e Discuss deviations or unexpected observations.
¢ Explain system behavior in terms of engineering principles.
Example: “The robotic arm achieved a maximum positioning error of 2.3 mm, slightly higher than the
simulated 1.8 mm, possibly due to mechanical backlash and sensor noise.”
5.2 Compare with Literature
e Reference similar studies or previous projects.
¢ Highlight improvements or limitations compared to existing work.
e Demonstrate how your work fills a research or application gap.
5.3 Identify Causes of Variations
e Hardware imperfections (mechanical tolerances, sensor noise, actuator delays)
e Environmental factors (temperature, humidity, vibrations)
e Software limitations (sampling rate, computation delay)
¢ Integration challenges (synchronization, communication lag)
5.4 Evaluate Performance Against Objectives
e  Check whether the system meets performance metrics and design goals.
e Use tables or graphs to summarize key parameters (accuracy, efficiency, speed, reliability, energy
consumption).
e Discuss trade-offs between cost, complexity, and performance.
5.5 Societal or Industrial Relevance
e Explain how results address societal or industrial needs.
e Highlight practical implications:

o Reduced labor requirements, Improved safety, Energy savings, Automation of critical tasks

6. Structuring Results and Discussion Section
A suggested structure:
1. Introduction to Results — Brief overview of what is presented.
2. Mechanical Results — Motion, stability, stress analysis.
3. Electronics and Sensor Results — Accuracy, response, errors.
4. Control System Results — Performance metrics, simulations vs. experiments.
5

System Integration Results — End-to-end performance of the mechatronic system.
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6. Discussion — Interpretation, analysis, comparison, limitations, and implications.

7. Summary of Key Findings — Bullet points of main outcomes.

7. Best Practices
¢ Be concise but comprehensive. Avoid including raw data without explanation.
e Use figures and tables to support discussion, not replace it.
¢ Relate each finding back to research objectives.
o Highlight strengths and limitations honestly.

¢ Discuss future improvements or recommendations.

8. Common Mistakes to Avoid
e Presenting data without explanation or context.
¢ Overloading the section with raw measurements or unprocessed data.
e Repeating methodology or literature review.
e Ignoring inconsistencies or errors.
¢ Discussing results unrelated to objectives.

¢ Failing to link findings to practical applications or societal needs.

9. Conclusion
The Results and Discussion section bridges design, implementation, and societal impact. A well-prepared
section:
e Presents results clearly and objectively
¢ Interprets and analyzes findings in the context of objectives
¢ Demonstrates the value of your system to the field and society
o Highlights limitations, lessons learned, and potential improvements
Following these guidelines ensures that your thesis demonstrates technical competence, engineering

reasoning, and real-world relevance, making it a strong contribution to Mechatronics Engineering.
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GUIDELINES FOR PROJECT AND THESIS PRESENTATION

1. Purpose of Thesis Presentation

The thesis presentation allows students to:
e Demonstrate their understanding of the project and underlying engineering principles.
e Communicate the methodology, implementation, results, and conclusions effectively.
o Justify design choices and show critical analysis of findings.
e Receive feedback from faculty, peers, and evaluators.

o Demonstrate professional skills in engineering communication.

2. Planning the Presentation
2.1 Understand the Audience
e Typically includes faculty members, external examiners, and fellow students.
e Focus on clarity: assume the audience knows general engineering but may not know specific
project details.
o Highlight both technical depth and practical applications.
2.2 Timing
o Typical presentation time: 15-20 minutes
e Followed by Q&A: 10-15 minutes
e Practice timing multiple times to ensure smooth delivery.
2.3 Structure Your Presentation
A recommended structure for Mechatronics Engineering projects:
1. Title Slide
o Project title, student names, supervisor, department, and university.
2. Introduction
o Background and motivation
o Societal or industrial relevance
o Problem statement
3. Background and Motivation
4. Objectives

o Clear, concise list of main objectives
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5. Literature Review / Related Work
o Key prior work
o Identified research gaps
6. Methodology
o System design (mechanical, electronics, control, software)
o Block diagrams, flowcharts, or architecture diagrams
o Tools, materials, and equipment
7. Implementation
o Prototype development
o Hardware setup and software integration
o Images, photos, or videos of the working system
8. Results
o Experimental or simulation results
o Graphs, tables, performance metrics
o Comparison with objectives or benchmarks
9. Discussion
o Interpretation of results
o Challenges faced and solutions
o Limitations and improvements
10. Conclusion
o Summary of achievements
o Engineering significance and societal impact
11. Future Work / Recommendations
o Possible extensions, optimization, or new applications
12. Acknowledgments
o Supervisor, lab staff, funding, or supporting organizations
13. Publications (If any)
14. References
o List key references used in the project
3. Slide Design Guidelines

3.1 Visual Clarity
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Use clear fonts: Arial, Calibri, or Times New Roman
Font size: >24 for text, >18 for labels
Limit text per slide: 6—8 lines max

Use bullet points instead of paragraphs

3.2 Visual Aids

Include diagrams, charts, graphs, photos, or videos to illustrate key points
Avoid cluttered slides
Highlight important information with color or bolding

Use consistent color schemes

3.3 Simulations and Demonstrations

Embed simulation outputs (MATLAB, SolidWorks, ROS, etc.)
Short videos of the working prototype can be very effective

Make sure videos are tested before presentation

4. Oral Presentation Guidelines

4.1 Communication Style

Speak clearly, audibly, and at a moderate pace
Avoid reading slides word-for-word
Explain concepts in your own words

Use technical terms appropriately but define them if needed

4.2 Confidence and Engagement

Make eye contact with evaluators and audience
Use natural gestures to emphasize points

Maintain a confident posture

4.3 Handling Questions

Listen carefully and pause before answering
Be honest if you don’t know; explain how you would find the answer
Refer to your data or design decisions to justify answers

Avoid long, off-topic responses

5. Demonstration of Prototype
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e Prepare a working prototype demonstration, if feasible
e Ensure all equipment and connections are functional
e Test the system multiple times before the presentation

o Keep a backup plan: videos or photos in case the prototype fails

6. Content Tips for Mechatronics Engineering Projects
i.  Problem Statement & Objectives
o Clearly show the engineering challenge and expected outcomes.
ii.  System Integration
o Emphasize how mechanical, electronic, and software components interact.
iii.  Performance Metrics
o Show measurable results (speed, accuracy, stability, efficiency, energy consumption).
iv.  Design Justification
o Explain why specific components, algorithms, or control methods were chosen.
v.  Societal/Industrial Relevance

o Highlight how the project addresses real-world challenges.

7. Professionalism
e Dress professionally (formal or smart casual)
e Arrive early to set up
o Bring backup copies of the presentation (USB, email)

o Ensure proper lab safety if live demonstration is included

8. Common Mistakes to Avoid
e Overcrowded slides with too much text or small fonts
o Reading slides word-for-word
e Ignoring time limits
o Failing to explain technical terms clearly
e Prototype failure due to poor preparation

e Ignoring Q&A or responding defensively
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9. Evaluation Criteria (Typical)

L.

ii.

iii.

1v.

Technical Content

o Depth of understanding, correctness of methodology, innovation
Presentation Skills

o Clarity, structure, engagement, confidence
Prototype / Demonstration

o Functionality, reliability, and integration
Results and Discussion

o Analysis, interpretation, and relevance to objectives
Documentation

o Quality of thesis report, references, and visual aids

10. Final Recommendations

Practice the presentation multiple times, ideally with peers or supervisors.

Focus on key highlights; avoid excessive details.

Integrate visuals, animations, and videos judiciously.

Demonstrate both technical proficiency and professional communication.

Ensure all aspects of your project—design, implementation, results, and societal relevance—

are clearly explained.

Following these guidelines ensures that your thesis presentation is organized, professional,

technically strong, and engaging, leaving a positive impression on faculty, evaluators, and peers.
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