@ CINCINNATI

UNDERGRADUATES PURSUING RESEARCH IN SCIENCE AND ENGINEERING (UPRISE)

SCHOCOL OF ARCHI TECTURE AND | NTERI OR DESI GN
COLLEGE OF DAAP

SUMVER RESEARCH OPPORTUNI TI ES FOR UNDERGRADUATE st udent s

FOR APPLI CATI ON YEAR: 2024

PRQIECT TITLE: reinforcenment learning (RL) systemthrough gane engine

M ng Tang

Prof essor, Registered Architect, NCARB
LEED AP

Director of Extended Reality Lab. UC

Di gital Futures.

Institute for Research in Sensing (IR S);
Industry 4.0 & 5.0 Institute (1451)

School of Architecture and Interior Design
Col | ege of Design, Architecture, Art, and
Pl anni ng

Uni versity of Cincinnati

O fice: 7215, Aronoff Center; 200, Digita

Future BLDG
Phone: 513 556 1856
Emai | : tangng@icnail . uc. edu

Honepage: http://m ng3d. com

Proj ect Description

Thi s project proposes the devel opnent of a sophisticated reinforcement
learning (RL) systemutilizing the robust and versatile environnent of Unreal
Engine 5 (UE5). The primary objective is to create a flexible and highly
realistic sinmulation platformthat can nodel a multitude of real-life
scenari os, ranging fromurban navigation to emergency response strategies.
This platformains to significantly advance the capabilities of RL algorithns
by exposing themto conplex, diverse, and dynam cally changi ng environnments.
Leveragi ng the advanced graphical and physical sinulation capabilities of

UE5, the project will focus on creating detailed and varied scenarios in
which RL algorithnms can be trained and tested. These scenarios w Il include,
but not be linmted to, urban traffic systens, natural disaster sinmulations,
and public safety response nodels. The realismand intricacy of UE5S's
environnment will provide a challenging and rich training ground for RL
nmodel s, allowing themto | earn and adapt to unpredictable variables akin to
those in the real world.

I want to find an undergraduate STEMM student with a background in RL and
Unreal Engine. The student will be responsible for the devel opnent of the RL
nodel s and their integration into the UE5 platformin the sumer of 2024.
Thi s invol ves designing and i npl enmenting neural networks that can effectively
process conpl ex environnental data and nmake intelligent decisions in real
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time. The project will also explore the potential of using UE5' s advanced
rendering and physics engines to enhance the training process, naking it nore
efficient and effective. Participation in the UPRI SE programw || offer
critical support for this research in ternms of funding and access to a

di verse professional network. This project aligns with the progranmis goals by
pushi ng the boundaries of STEMMresearch, particularly in the intersection of
conputer science and real-life scenario nodeling. It ainms to contribute
significantly to the field of RL by denponstrating the potential of advanced
simulation platforns like UE5 in training nore capable and versatile Al
systens, thereby fostering a new wave of innovation in technol ogy application
across various sectors.
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