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PROJECT ANNOUNCEMENT 
Spring 2026

Title: DESIGN, MODELING, AND EXPERIMENTAL VALIDATION OF A MODULAR INDOOR GROUND VEHICLE

Position Ref: CPC_UGV_S26

Type: Group
Status: New
Seats: 2 students

Project Description:
In this project, an unmanned ground vehicle (UGV) intended for indoor environments will be designed, modeled, manufactured, and experimentally tested. The project focuses on mechanical design, vehicle dynamics, and system-level performance evaluation rather than electronics or software development. Students will first conduct a literature survey on existing indoor mobile robotic platforms and identify relevant design constraints. Based on these constraints, one or more design concepts will be generated, evaluated, and refined into a final mechanical design. Analytical and/or simulation-based models will be developed to predict vehicle performance such as speed, acceleration, climbing capability, stability, and energy consumption. A physical prototype will then be built using manufactured or commercially available components, and experimental tests will be conducted. The experimentally measured performance will be compared with analytical and simulation results, and discrepancies will be discussed.

System Requirements and Design Constraints:

· Maximum vehicle footprint: 900 mm × 700 mm
· Maximum vehicle width: 650 mm
· Maximum vehicle height (excluding payload): 900 mm
· Vehicle mass (without payload): 10–20 kg
· Minimum payload capacity: 5 kg
· Minimum steady-state speed: 0.8 m/s
· Minimum acceleration: 0.5 m/s²
· Minimum climb capability: 5° incline
· Minimum continuous operating time: 45 minutes
· Wheel diameter: ≥ 150 mm
· Suspension system is mandatory and must provide vertical compliance
· Drive system must be capable of indoor operation (e.g., differential or skid-steer)
Design choices related to suspension type, wheel configuration, drivetrain layout, motor selection, and battery capacity must be justified using mechanical analysis and/or simulation.

Work Description:
· Literature survey and requirement definition
· Conceptual and detailed mechanical design (CAD)
· Development of analytical and/or simulation-based vehicle models
· Manufacturing or assembly of the vehicle
· Experimental testing of vehicle performance
· Comparison of experimental results with models


Required Qualifications and Skills:
· Basic knowledge of mechanics and dynamics
· Ability to perform mechanical design using CAD tools
· Familiarity with analytical modeling or numerical simulation
· Carefulness in manufacturing and experimental work
· The project will be carried out on campus

Related UN Sustainable Development Goals:
· No.9: Industry, Innovation and Infrastructure


Difficulty:		high (X)	medium ( )		low ( )

Time commitment: 	high (X)	medium ( )		low ( )

Estimated expense:	To be determined
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