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Physi cal Requi r ement
None

Project's Technical Skills Requirenent

Preferred skills: Background in nmathematical optim zation and al gorithns, Programing
experience in Python, Familiarity with neural networks, Curiosity about machine

| earni ng and Al

Project's Available Positions : 1
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Engi neeri ng

Col I ege of Engi neering and Applied
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635 Rhodes Hal

Cincinnati, OH 45221

gi ovanto@icnmai | . uc. edu

Phone: 513-556- 6926

Proj ect Description

Many i nportant decisions in engineering, conputer science, and artificial
intelligence involve two | evel s of decision-naking. For exanple, a conpany
may first decide on the design of a product (upper level) and then deternine
how best to produce it (lower level). This type of problemis called a

bil evel optimzation problem In our research, we are particularly interested
in situations where sone deci sions nust be nmade froma set of discrete
options (e.g., "yes or no," or choosing between a small nunber of
possibilities), while others are nore continuous (e.g., adjusting a paraneter
across a range of values). Problens that m x both types of decisions are
especially challenging and are at the core of many nodern applications. One
exciting application is neural architecture search, which is about
autonmatically designing the structure of neural networks rather than relying
only on human intuition. Optimzing these architectures can lead to better-
perfornming Al systens for tasks such as inmage recognition, natural |anguage
processi ng, and nedi cal data anal ysis.

The goal of this project is to design, analyze, inplenent, and test a new
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al gorithmthat can handl e these chall enging problens efficiently. The
algorithmwi Il alternate between exploring continuous decision vari abl es

(l everagi ng derivative infornmation) and di screte decision variables (where we
use randoni zed strategies to nake progress). By conbi ning these approaches,
we aimto devel op nethods that are both effective and scal able to probl ens

wi th many deci sion vari abl es.

This project will be conpleted in the Operations Research and Data Sci ence
Lab in the Departnent of Mechanical and Materials Engineering. You will be
part of a teamworking at the intersection of optim zation, data science, and
artificial intelligence.

Preferred skills include:

* Background in mathematical optimzation and al gorithns
* Progranm ng experience in Python

e Familiarity with neural networks

e Curiosity about machine | earning and Al

Tr ai ni ng provi ded:

e Introduction to bilevel optimzation and neural architecture search

e Training in Python optim zation libraries (e.g., PyTorch) and coding
practices

e Training in scientific witing

e Opportunities for research presentations at |ocal and national |evels
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