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PROJECT ANNOUNCEMENT 
Spring 2026

Title: AUTONOMOUS AND TELEOPERATED CONTROL OF A MOBILE ROBOTIC SYSTEM IN A VIRTUAL ENVIRONMENT

Position Ref: CPC_AUTO_S26

Type: Group
Status: New
Seats: 2 students

Project Description:
In this project, an autonomous and teleoperated robotic system will be developed and evaluated within a virtual indoor environment. The project focuses on system-level robotics, perception-based control, and task execution rather than physical hardware development. Students will create a simulated mobile robotic platform equipped with a virtual camera and a multi-degree-of-freedom manipulator. Control decisions must rely solely on camera data obtained from the robot’s perspective, without access to privileged simulation information such as exact position or object labels. The system will support both autonomous operation and teleoperated control. Students will design the control architecture, implement perception and navigation strategies, and demonstrate the robot’s ability to move within the environment and perform basic interaction tasks. System behavior and limitations will be analyzed and discussed.

System Requirements and Design Constraints:
· Simulation environment must represent an indoor setting (corridors, rooms, walls)
· Robot model must include:
· A mobile base
· A mounted robotic manipulator
· Perception must rely only on virtual camera data
· Use of ground-truth position or object information is not allowed
· System must support:
· Autonomous operation
· Teleoperated operation
· Autonomous navigation speed (virtual): ≥ 0.5 m/s
· Virtual camera must have realistic field-of-view limitations
· System architecture must allow switching between autonomous and teleoperated modes
Students must justify choices related to perception methods, control logic, and system architecture.

Work Description:
· Design of a virtual indoor environment
· Development of a mobile robot and manipulator model
· Implementation of perception-based control using camera data
· Development of autonomous navigation and task execution logic
· Implementation of teleoperated control mode
· Demonstration and evaluation of system performance


Required Qualifications and Skills:
· Basic knowledge of robotics and control systems
· Familiarity with kinematics and coordinate transformations
· Basic programming skills
· Interest in autonomous systems and robotics
· 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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