Guide for Judging Engineering: Electrical, Mechanical, and Robotics Science Fair
Projects

Projects in the Engineering: Electrical, Mechanical, and Robotics category focus on
designing, building, and analyzing systems to solve real-world problems or improve functionality
and efficiency. These projects may range from electrical signal processing to mechanical design
and robotics applications. Below is a breakdown of subcategories and key criteria for evaluating
these projects.

Essential Project Components
When evaluating each project, look for a well-organized presentation that includes the
following:
« Clear Objective: A concise description of the project’s purpose or hypothesis.
« Background Research: Contextual information on existing technologies or scientific
principles related to the project.
« Novelty Statement: Explanation of what makes the project innovative or distinct.
« Methods and Development: Detailed description of design processes, construction,
testing, and data collection.
e Results and Conclusions: Outcomes supported by data, analysis, or functional
prototypes.
o Future Research Suggestions: Ideas for potential applications, improvements, or
extensions of the project.

Subcategories and Evaluation Criteria
Engineering: Electrical
Circuits
o Definition: Study, analysis, and design of electronic circuits and their components.
e Evaluation Focus:
o Clarity in circuit design and functionality.
o Effectiveness of testing methods and analysis of results.
o Practicality and innovation in applications.
Internet of Things (loT)
« Definition: Systems of interconnected devices using electronics, sensors, and software
for data collection or control.
e Evaluation Focus:
o Creativity in integrating devices and systems.
o Relevance to real-world applications or problem-solving.
o Robustness and functionality of 10T systems.
Microcontrollers
« Definition: Design and use of microcontrollers to control other devices.
e Evaluation Focus:
o Innovation in programming and hardware integration.
o Practical application of microcontroller technology.
o Clarity in demonstrating functionality.
Networking and Data Communications
o Definition: Transmission of voice, video, or data among systems and users.
e Evaluation Focus:



o Efficiency and reliability of communication systems.
o Use of protocols and innovative design approaches.
o Relevance to emerging communication challenges.
Optics and Photonics
o Definition: Use of visible or infrared light in devices and systems.
o Evaluation Focus:
o Precision in optical or photonic system design.
o Creativity in applications such as imaging or computation.
o Use of innovative materials or methods.
Sensors
o Definition: Devices that respond to stimuli and transmit electrical signals.
e Evaluation Focus:
o Functionality and accuracy of sensor systems.
o Innovation in addressing sensing challenges.
o Practical applications and integration with other technologies.
Signal Processing
« Definition: Extracting signals from noise and converting them for analysis.
o Evaluation Focus:
o Effectiveness of methods for noise reduction and signal clarity.
o Practical use of processed signals in real-world systems.
o Creativity in algorithm or system design.

Engineering: Mechanical
Computational Mechanics
e Definition: Application of computational methods to solve complex problems in
mechanical engineering.
e Evaluation Focus:
o Depth of computational modeling or simulation.
o Relevance to mechanical design or optimization.
o Creativity in solving engineering challenges.
Industrial Engineering-Processing
« Definition: Design of efficient production processes and systems.
e Evaluation Focus:
o Innovation in procedural or system design.
o Effectiveness in addressing productivity challenges.
o Relevance to real-world industrial applications.
Mechanical Engineering
« Definition: Design, production, and application of machines and tools.
o Evaluation Focus:
o Innovation and functionality of mechanical designs.
o Precision in construction and testing.
o Practicality and scalability of solutions.

Robotics
Biomechanics
o Definition: Robotics inspired by the mechanics of biological systems.



e Evaluation Focus:
o Creativity in mimicking biological functions.
o Practical applications in healthcare or industrial systems.
o Clarity in demonstrating functionality.
Cognitive Systems
o Definition: Systems designed to extend or mimic human cognition.
e Evaluation Focus:
o Innovation in human-robot interaction or decision-making.
o Relevance to enhancing human expertise or activity.
o Clarity in system demonstration.
Control Theory
e Definition: Study of dynamic systems and feedback control.
e Evaluation Focus:
o Precision and innovation in control system design.
o Effectiveness in stabilizing or optimizing systems.
o Practicality and robustness of applications.
Machine Learning
o Definition: Algorithms that enable robots to learn from data.
e Evaluation Focus:
o Creativity in algorithm design or application.
o Accuracy and reliability of learning outcomes.
o Relevance to real-world robotic challenges.
Robot Kinematics
o Definition: Study of robotic motion and mechanics.
e Evaluation Focus:
o Innovation in motion design or simulation.
o Practicality in achieving desired robotic functions.
o Clarity in documenting motion analysis.

Judging Considerations

A strong project in this category demonstrates engineering expertise, innovation, and
relevance to real-world applications. Look for creativity, technical accuracy, and clear
presentation of concepts, processes, and results.



