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RESEARCH OPPORTUNI TI ES FOR UNDERCGRADUATE st udent s

APPLI CATI ON DEADLI NE: Sept enber 22, 2025

PRQIECT TI TLE: Renpte (manual) control of a mcrorobot npving in an EM shi el ded space

Physi cal Requi r ement
Hardware design is required. Materials costs will be covered by |IRAS Lab

Project's Technical Skills Requirenent
El ectroni ¢ engi neering and conputing engi neering

Project's Available Positions : 1

Qu Ma

Proj ect Description

Obj ecti ve:

Mobil e robots are increasingly enployed for inspection and fault-detection
tasks across various industries. However, when a m crorobot operates inside
an el ectromagneti c-shi el ded (EM shi el ded) space, renpte navigation becones
extrenely chal l engi ng, as wirel ess conmuni cati on between the robot and an
external controller is severely linmted or conpletely bl ocked. This project
ainms to explore innovative solutions to overcone this technical chall enge.
One initial approach is to deploy a wired RF base station inside the shielded
space to establish a localized RF network, enabling reliable communication
with the nmicrorobot. Wth this setup, the robot can potentially be renmptely
controlled to navigate within the EM shi el ded environnent. This work
represents an exploratory investigation into a novel robotics research

pr obl em

Requi renent s

(a) Arenptely controlled mcrorobot shall be sel ected and purchased.

(b) An EM shield environment shall be designed and constructed for prototype
testing.

(c) Awired communication station (base) shall be designed, prototyped, and
t est ed.

(d) RF comuni cation within the EM shi el ded space shall be nobdel ed,

si mul ated, and anal yzed before naking a hardware prototype to support the
syst em desi gn

(e) An alternated RF conm device shall be designed and installed on the
acqui red m crorobot.

(f) An alternated renmpte controller of the mcrorobot shall be designed to
control the robot through the comuni cati on base.

Del i ver abl es
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(1) An integrated prototype of an RF base and robot unit, renote controller,
and microrobot and their correspondi ng software.

(2) Hardware denonstrations of renptely controlling the mcrorobot to
navigate within the physical EM shield space.

(3) A project report including the detailed design and user’s manual of the
prototype system
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