





RichCaptions

Problem identified:

»  Online education is rapidly gaining momentum
» Video captioning systems are limited to displaying simple plain-text
» Math/science students learn better by reading semantically-useful symbols

Solution created:

» Create web application where content creators can easily caption their videos in LaTeX
» Allows anyone on the internet to watch these captioned videos without cost

lllustrative example:

Integration by parts twice for antiderivative of (x*2)(e*x)

f of X is equal to x squared,
in which case f prime of x

P 1:20/645 ———— H» ——eo @

so we are saying f(x) = x” in which case f (x) = 2x

Design paradigms & technologies used:

» REST API design and docs with Django REST framework

»  Material Design front-end with AngulardS + Javascript/jQuery
» YouTube <iframe/> API

» LaTeX, KaTeX
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Twitter Sentiment Analysis
Understanding user sentiment to aid mental health diagnosis

Motivation:

» The United States, in particular, features extremely high costs for healthcare
»  Public awareness and support mental health care is increasing

Solution created:

» Pipeline to gather tweets on two polar topics to understand users’ sentiment towards them

»  Demonstration that identifies those users who use depression-indicative language

»  Useful to mental health professionals to identify long-term trends in user’s mental health
tweets from the Twitter Developer API and

labelled them based on hashtags present.

For example, tweets containing “depressed” Users j aone
(or related hashtags) will be labelled as Django ORM |«
belonging to the “depressive-indicative” J

class; tweets containing “happy” (or relat-

ed hashtags) will be labelled as part of the '
‘non-depressive-indicative” class. Y JSON/CSV

2. Understand the user’s position in the PostgreSQL | datasets
Twitter community: Call the Twitter API to .
gain information about the user’s followers,

Pipeline overview:
IBM Watson
Tone Analyzer API
Tweet
text

1. Data collection: Collected nearly 4,000

A

A 4

A 4 Y

followees, average retweet counts, and q
more. sclen ] [WEKA J
3. Data analysis: Send each of the 4,000 N

tweets through IBM Watson’s Tone Analyzer
APl to gain more dimensions of sentiment information about each tweet.

4. Classification model: Use the labelled data to discriminate between tweets that are “depres-
sive-indicative” or not in terms of their language characteristics. Trained classification model
with scikit-learn’s k-Nearest Neighbors implementation.

5. Classify an unknown user: Given an unknown user, generate visualizations and an overall
classification of their Twitter tweet language.

Technologies used:

»  Python + Django web framework
»  scikit-learn & IBM Watson intelligence APls
» chart.js & Material Bootstrap




Screenshots:

Analyzing tweets for | @varackobama

Profile overview

Followers: 77510571
Followees: 634144
Tweets/day: 4.3833
Average favorites: 0.0500

Average retweets: 1878.0950

IBM Watson Tone Analyzer
Emotional tone

1 tweeto [ ] Tweet 1 [[ ] Tweet2 [ Tweet3
:Tweem

Joy
1

0.75

Anger Fear

Disgust Sadness

Overall classification

From his/her language and status within
the Twitter community, @barackobama

is likely | ambiguous (5657)

On a scale of 0 (indicative) to +100% (standard) for
this particular class with an 85% accuracy.

Tweet-focused analytics @barackobama

Senate leaders have blocked Judge Garland's hearing for over
six months now. Keep pushing: hitps:/f.co/peVBaCYswa
#DoYourJob

[Wors coun: 70 | Retweet: 625 | Favores: | #1 | @0|

Depressive: No

I standard [ Depressive

r

Senate leaders need to work for the good of the American
people, not seek out political peints. hitps:/it.co/Tdx3xkEgYi

[Wors coun: 72 | Retweets: 1753 | Favores: | 0| @0|

Depressive: No

I standard [ Depressive

' 4

Page 15



Analysis of BCG and ECG Signals

Work with Professor Jim Rehg and UC San Francisco

Problem identified:

» Increased adoption of wearable heart-rate sensors opens opportunity to understand mobile
health behavior

»  Classification of arrhythmias and other heart complications saves lives and costs

Solution created:

»  Pipeline to input, clean, de-trend, process, and fit ballistocardiogram (BCG) and electrocar-

diogram (ECG) waveforms to Hidden Markov Models.
Technologies used:

» MATLAB + DSP Toolbox
»  Python hmmlearn

Visualizations:

—— ECG Signal
011 ¥ R-waves
B S-waves

i

Cleaned ECG magnitude
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De-trended signals and labelled R and S peaks Overlaying S-to-S ECG complexes

HMM applied to processed ECG signals
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Constraint Satisfaction Problems

Follow up from Georgia Tech’s A.l. course for undergraduates

»

»

»

»

Efficient C# implementation of CSP available publicly at https://github.com/p13i/CSP.

Features extremely-readable, well-documented, and professional C# code.

Includes comprehensive unit test suite and continuous integration with Travis Cl:
Features sample usage of library solving Sudoku puzzles, including this “expert” puzzle:

- Running Expert 1...
|-- Finished test in expert-1 after 249433 steps in 2646 milli-seconds.
|-- PASS Expert 1

Console output
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https://github.com/p13i/CSP

Traveling Salesperson Problems

Python Package created for Contextual Computing Group

»  Created globally-available gt-tsp package: https: l.org/project/gt-ts
» Features extremely-readable, well-documented, and professional Python code.
» Includes comprehensive unit test suite and continuous integration with Travis Cl:

» Employed TSP solver to generate pick paths for novel sparse order-picking study, visualizing
the shortest pick paths inside a model warehouse (dense graph) environment.

[ ] o Sparse AR - Pick Path Visualization - v1.2
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