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Undergraduate Research

« EXposes students to research process
- Gives students a valuable experience

* Brings together the lIT Community



Problems

* Lack of understanding of research process

* Lack of promotion of research opportunities

* No place for student-initiated research

* No central, online place for undergraduates to

display research



Prior Work

- Undergraduate (UG)
research projec

« Software
specifications
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prototype
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= Random page
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Hearing the shape of a graph via its spectrum

This page addresses an idea by Rober Ellis. |t relates the sianficance of audio chards and their relationship to eigevaluss.
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21 An Eigenvalue Chord Played with All Edges
2.2 An Eigemvalue Cherd Played with a Missing Edge

3 Galery of Graphs

Can One Distinguish Graphs by Listening to Them?

This 12 a question which hes ntrigued me since | have been invesiigating an area of mathematics known as Spectral Gragh Theary, vhersin one of ihe caniral cuestions s whether a
graph can he distinguished by certain characteristic values called eigenvalues which are sssocisted with the graph. Here are several sxamples of "chords of eiganyalues” which are
assnciated vith various graphs. Be surs ta Isten carefully for which chards are harmonious and which are disscnant. There is a tie between symmetry in the graph and
hamoniousress of ts chardl

An Eigenvalue Chord Played with All Edges
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Walues between [ and 2 are place on two octaves starting at A [4400 Hz). Thus avalue of 1 corresponds to A (380 Hz), a
walue of 2 coresponds ta A (1780 Hz), a value of 1.5 canecponds to D# (BB Hz), end =0 farth. All the nctes sre played
simulaneously in a chord. I @ graph has @ muliple sigenvalue, the conesponding note is played louder.

Figure 1 to the left depicts o graph which iz 2 by 2 grid This graph is very symmetric - just by looking at t you can see
the horizortal, vertical, and disgonal symmeries of the graph. As t happens, the egenvalues of the graph, displayad in
Figure 2, also have 2 lot of symmairy. The horizontal axis gives the values ef the sigenvalues, and the vertical axis gives an
idea of which eigenvalues appear more than once, by the height of the peak. The eigenvalues aie 0,1, 1, and 2.

Listento a 22 grid graph chord(wa)
An Eigenvalue Chord Played with a Missing Edge

The secand grash, depicted in Figure 3, is the first graph with one ecge deleted. you mighi suspect that this disrupts the
harmeny of the graph’s chard. Indesd, it does cistupt it to some extent, but there s till snough sprmmaty in the graph that
the chord is reasonably harmenious. The result of dleting the edge is that the two eigenvaluss that comes ponded to A (B30
Hz) are spit into ane at D4 (860 Hz) and ancther an actave higher at D (1320 Hz)

Listento a 2nd graph cherd na)
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Goals

* Improve and expand UG research at IIT

- Create a website that aids the research process
« Design all site interfaces and features

* Hold internal testing (alpha)

* Hold open testing (beta)

- Launch advertising campaign
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Team Planning

ResearchWeb Tasks
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internal Alpha |

Research Survey

Site Mapping

Mock Content Generation

Open Beta

Advertising

Usability Survey

Rapid Prototyping

Requirement Analysis
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User Survey

Hindrances to UG Research

B Student's Lack of Experience
B Time Commitment

m Knowledge of Opportunities
W Availibility of Resources

Preferred Methods of Communication

B Face-to-Face Meetings

B Email

H Phone

M Instant Messaging/Texting

28
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Are Privacy Settings Required? Enticements to Use ResearchWeb
H Yes B Common Storage
m No m Streamlined Communication
B Should be Customizable B Research Community
B Wouldn't Post Sensitive Data H Simple Interface

Opportunity Listings
M Place to Learn about Research
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Feature

Server

Original Server

Current

Temporary

Virtual Private

Monthly Cost

Server
Free Free Free

Server

Server

$40.00

Student
Administrative
Access

Secure
Location

v |
v

Reliable
Network
Connection

%
v
v

Professional
Maintenance

v

Guaranteed
Up-time (5 9's)

AR L

¥ Students have limited access



Website Design: Front-End

- User-centered design

* Bulletin board style




Requirement Specification

Announcements

latest_anno = My project+s up!

llaborator no.1

announcements
Collaborators

Forum
linkToUsersLabBook
taskTrack

callender

name = John Smith
birthDate = 1988
major = Computer Science
email = johnS@iitedu
college = IIT
prior = School Green
year = Senior
interests = PHP
skills = CSS, Java

Collaborator no.2

name
birthDate
major
college
prior
year
interests
skills

Bill Doh

1989

Computer Science

T

Worked on a search engine
Softmore

Programming

Web design

Responce post no.1: Responce

topic
body

My first topic!
| comment on your first topic!

Task Tracking

name = value

My first Project forum: Forum

Post no1: Post

topics =

User 18's LabBook :LabBook

post =
files =—— ]

——»  Server

topic = My firsttopic!

body = Some one should comment on my first post!

responces =

Calendar

todaysDate = Nov 30
todaysEvent = Reminderthattoday has an event!




Ethical Issues

 GNU general public license version 2
* Privacy protection

« Content ownership and rights

* Copyright

 Non-disclosure agreement
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Site Features



Projects & Lab Book

» Central place for data storage

* Private discussion space for collaborators




Social Networking

* Online research community

Iunors TecH

ResearchWeb!

Edit Information

Research Colleagues:
Yuriy Sizyuk

Corsus
Bethany Nicholson
Anandha Abhay

Stephen Sundberg
Professor Robert Ellis

See Al >

Interestes:
Attosecond Lasers
Surface Plasmons
Nanotechonoly

Information:

Born: March 1989
College: Tilinois Tech
Current Position:  Student
Major Physics
Year, Junior

Jkapaldo@ilt.edu
Instant Mesage:  swimjk89 (AIM)

Current Projects and Activities:

Currently working on the development of ResearchWeb
Currently a Residence Advisor for liinois Tech.

Past Projects/Work Experiences:

Worked as nten in software engineering for Systems Planning and
Analysis Inc.

Research intern at Max-Planck Institute for Quantum Optics.

Research Projects being watched:

Electric field enhancement from nanosized pyrimids.
Quantum entanglement over long distances.

Additional Information:

ILunors TecH
ResearchWeb

Search

Home
My page
Project
Tools

sign

Steve Sundberg

Email: zevgun@gmail.com
Bom: 1988

College: IIT

Current Occupation: student

Major: cs

Year: Senior

Instant Message: ssundber@it.edu
Prior Experience

School Green

Academic Interests

PHP, C++

Skill Set

PHP, CSS, C++, Java, Ruby

Projects

Acceleration due to Gravity (Reporter, 11/29/2009)

Ethics Project (Developer, 11/29/2009)
The liar game (Reporter, 11/29/2009)

%, One active download (4 hours, 41 minutes remaining) #* @& (3 []

2@ -

Edit My account




« Search

e Research Resources

TooLs

LabBook

Tools page

Research Resources

Calendar

Research Resources
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& People
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Search

ethics]
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 Additional tools and features

Forums, opportunity listings, communication tools

« Sandbox environment

* Flash based voip
* Integration of external systems

 Public release of ResearchWeb
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Questions?



