2015 IEEE MIT Undergraduate
Research Technology Conference
(URTC 2015)

Cambridge, Massachusetts, USA
7 — 8 November 2015

I E E E IEEE Catalog Number: CFP15E50-POD
’ ISBN: 978-1-4673-8560-2



Copyright © 2015 by the Institute of Electrical and Electronics Engineers, Inc
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

***This publication is a representation of what appears in the IEEE
Digital Libraries. Some format issues inherent in the e-media version may
also appear in this print version.

IEEE Catalog Number: CFP15E50-POD
ISBN (Print-On-Demand): 978-1-4673-8560-2
ISBN (Online): 978-1-4673-8559-6

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

.com



TABLE OF CONTENTS

EVALUATION OF STANDARD MUNICIPAL ENERGY BENCHMARKING TOOLS........cccooiiiiiniiiniese e 1
Ethan T. Daniels ; Charles Thangaraj ; Benjamin D. Mcpheron
SMART GUIDE: MID-SCALE NFC NAVIGATION SYSTEM ..ot 5

Nicolas Bonzani ; Edward Kang ; Chen-Hsiang Yu ; Mira Yun

A MINIATURE COMBINED HORIZONTAL WIND-TURBINE AND PV DEMONSTRATION KIT

FOR K-12 STEM PROGRAIDMS ...ttt ettt e te et e st e e st e e s e e sae e e teestee e teesate e teeaseeesaeeanseeateeesseesnseanteesneeesreeans 9
Alexander Proulx ; Anthony D'Amico ; Charles Thangaraj

USING SVM FOR USER PROFILING FOR AUTONOMOUS SMARTPHONE

AUTHENTICATION ...ttt b b b e h bt bbb e st e b e e bt e bt e bt bt e bt e bt eb et b e e e bt nns 13
Trisha Datta ; Kyriakos Manousakis
SPIKE TRAIN ENCODING OF ANALOG SIGNALS IN A GRAPHENE FIBER RING LASER .......ccccooviiiiiinnns 18

Leonidas K. Tolias ; Bhavin J. Shastri ; Mitchell M. Nahmias ; Alexander N. Tait ; Thomas Ferrieira de Lima ;
Paul R. Prucnal

UVISION: A LIGHTWEIGHT PORTABLE UVR DETECTION SYSTEM.....ccocoiiiiieieiecee s 21
Omar |. Hoblos ; Matthew W. Sheehan ; Devin J. Laferriere ; Chen-Hsiang Yu

LOWERBOUNDS FOR THE ONLINE MINIMUM MATCHING PROBLEM ON THE LINE.........ccccooiviiiie. 25
Maximillian C. W. Bender ; Christine Chung

ALGEBRAIC CONDITIONS FOR GENERATING ACCURATE ADJACENCY ARRAYS.....cccooeiiiieiiecrenie 29

Karia Dibert ; Hayden Jansen ; Jeremy Kepner
SPECTRAL ANOMALY DETECTION WITH MACHINE LEARNING FOR WILDERNESS

SEARCH AND RESCUE .......oooiiit ittt ettt e st et e et e e s st e e be e et e e e aeessbe e teeaseeesaeesnteesteeenseesnseenseeanneesseeans 33
Julia Proft ; Jesus Suarez ; Robin Murphy
SOFTWARE DEVELOPMENT FOR MULTI-WAVELENGTH IMAGE CORRELATION.......cccocvviiiiiiniiiienieniens 36

Samantha Miller ; Randy Smith ; Ryan Tappero ; Paul Gelfand ; Tiffany Victor ; Adam Lowery ; Paul Northrup ;
Lisa Miller

EXTENSION OF FUZZY GUSTAFSON-KESSEL ALGORITHM BASED ON ADAPTIVE

CLUSTER MERGING ...ttt ettt ettt et e e ettt e e ettt e e e st e e s ba e e e eabb e e e sab e e e s baeeeesateeesabeeesbeaeeetbeeesabeeesataeeeanes 41
Austin Krauza
INTERACTIONS BETWEEN GLIDING DISLOCATIONS IN 3C-SIC(001) ...uociiiieieiesiiiiesieseeiee e ere v 45

Steven Ceron ; Hiroyuki Nagasawa ; Maki Suemitsu
Author Index





