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ROCK E COSMOS

Research Progress

* YouTube Video Categorization with
* Moviebarcode
» Topic Modeling
« Data Fusion
* t-SNE
* Opinion-Mining
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Research Progress - Moviebarcode

B erolrecep / moviebarcode

<> Code () Issues 1 Pull requests © Actions ["1) Projects 07 wiki @ security |2~ Insights @7 Settings

¥ main ~ ¥ 3branches © 0 tags

8 erolrecep link typo fix
M images

W s

W test

[ .gitignore

[ README.md

[ requirements.txt

[ video2eventbarcode.py

[ video2moviebarcode.py

README.md

Moviebarcode Generator

(moviebarcode) +
05 15:38:

sing time: 1.8947
moviebarcode gi

Author: Recep Erol

4db6daé 11 hours ago 'O 87 commits

README.md images are added 20 days ago
Eventbarcode commit for API 20 days ago
test folder is added for later implementation last month
gitignore for user-based files/folders 22 days ago
link typo fix 1 hours ago
working on evenbarcode 28 days ago
eventbarcode code is updated with command-line arguments 20 days ago
repo images are added to images folder 20 days ago

z

Jmoviebarcode +
) x python main.py -v
Downloads/IMG_2207.mp4
496

rs/erolrecep/Downloads/ING_2207.mp4
ading ..

1080 x 1920
average pixel value: alculated ..
frame count: 496
FPS: 266

1080 x 1920

alculated .

® Unwatch ~

About @
Generate moviebarcodes from a video

opencv  youtube  computer-vision

image-processing feature-extraction

00 Readme

Releases

No releases published
Create a new release

Packages

No packages published
Publish your first package

Languages

® Python 1000%

1

Single moviebarcode
Multi-thread moviebarcode
Multi-process moviebarcode

GPU-based moviebarcode (in
progress)
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Research Progress - Eventbarcode

 Types of eventbarcode generations
 First-frame (0.3 — 0.45 seconds)
« Dominant Colors (1.2 — 2 seconds)
« Short-clip (Future Plan)

BR800 a1 1 1  Single-thread eventbarcode
A A 0 0O 00 N O A AT » Multi-process eventbarcode (in
progress)
* GPU-based eventbarcode (future
plan)
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esearch Progress — Text Processing

e Text2Vec for feature extraction
A R T * Topic modeling

Intertopic Distance Map (via multidimensional scaling) Top-30 Most Relevant Terms for Topic 5 (10.9% of tokens)
o 100 200 300 400 500

= « Language models (such as BERT

politics

PC2

Representatives [

Congress

D ke Opinion scores

launches

PCY 3 military I

: - — * Emotion
’ o  Toxicity

people NN
teels [l
operation [l
coming
missiles [N

10
Marginal topic distribution
Overall term frequency
2% [ cstimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | W)/p(t))] for topics t; see Chuang et.
2. relevance(term w | topic t) = A * p(w | t) + (1 - A) * p(w | t)/p(w); see Sievert & Shirley (2014)

Author: Recep Erol COSMOS Meeting - April 16, 2021 6



sl &

ROCK ” COSMOS

Research Progress — Unsupervised Visualization

apac
balticOps
4 fifaunderl7games . . ' . t—S N E
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Research Progress — Speech Recognition

B erolrecep / Transcriber @ Unwatch ~ 2

<> Code () Issues 11 Pull requests ® Actions [ Projects 07 wiki @ security |2~ Insights @7 Settings

# master - §¥ 1branch © 0tags Gotofile  Addfile~ About & [ ) S O X
A video transcription project to make

8 erolrecep Update run.py 7072129 on Sep 8, 2020 ) 13 commits YouTube videos audio content
available as text
[ .gitignore merge results 8 months ago
@ Readme
[ README.md a few typo fixed on README.md 8 months ago [ ) e e e e C
[ audio_locations.txt wiped the list of audio files in audio_locations.txt so that you can ... 8 months ago
Releases
[ download.py initial commit 8 months ago
No releases published
[ requirements.txt initial commit 8 months ago Create a new release
[u]

No packages published

R WavZ2letter++ (future plan
Nemo (future plan)

Publish your first package

YouTube Transcriber

Languages

Installation

® Python 100.0%
This repository includes couple options for transcription;

YouTube video transcriber

A video transcriber

Record your voice and transcriber afterwards
Transcribe while speaking

For each use case's you need to install couple different softwares/libraries.
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Research Progress — Opinion Mining

£ UBC-NLP/EmoNet i E m O N et

<> Code Q© Issues 2 11 Pull requests () Actions ["] Projects 77 wiki @ security |~ Insights

|  Training needed
Wrong inference result! #1
@ (o/,1-/ 8 erolrecep opened this issue on Aug 12, 2020 - 0 comments . L a b e I e d d a ta
s' erolrecep commented on Aug 12, 2020 - edited ~ @ -

 Audio-based opinion-mining

COSMOS

| want to notify you with an issue that | came across recently. When | do inference on "This is a sample text where | am very
mad!" this text, | got

‘anger':0.24070667 fl |t| | re I a I I
'anticipation':0.030065475
'disgust':0.016947411

'fear':0.06736269
'joy':0.5701532
'sadness’ :0.03816669

[ ] [} L}
'surprise':0.031742565 ¢ VI S U a I CO I lte I lt- based O p I I l I O I I
'trust':0.0048553753
this output where joy has the highest score. What would be the reason? Can there be a bias on joy on the training dataset?

mining (future plan)
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Research Progress — Video Characterization

Data

BalticOps

mb_cluster_1

CanadakElections2019-Influential

CanadakElections2019-Suspicious

mb, cluster 4 - .
ll
Topic Modeling
Toxicity Features
e e e el ==l | mb_cluster_5 Emotion Features

Network Clusters

Video Categorization
Organic/Inorganic Analysis
Topic Diversity & Periodicity

* Plotly based treemap o
visualization

 Building web tool for YouTube

Network Communities

Video Characterization

Topic Modeling Results
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Tech Stack and Tools - Current
* Python & C++ « CPU Programming
 NumPy, Scikit-Learn,  Parallel Computing
TensorFlow, and Keras - Distributed Computing
* OpenCV « Shared Memory
« CUDA, CUDA-C Programming (OpenMP &

MPI)
* GPU Programming

« Computer Vision
Programming

« SoX — Sound Exchange
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Tech Stack and Tools - Future

« CPython

* Numba (or PyCUDA)
* Faiss

 CUDA — cuDNN

« JAX
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Tech Stack and Tools - Future

“2Numba

Build for Scientific Computing from numba import jit
import random

Just in Time (JIT) Compiler
@jit(nopython=True)

LLVM Compiler Support def Zzztf_;arlo_pi(nsamples):
for i in range(nsamples):
CUDA and cuDNN Support X = random. random()
y = random. random()
C and Fortran Codebase if (x %% 2 + y %k 2) < 1.0:
acc +=1

. turn 4. 1
NumPy code -> Hardware Code -> Machine Code EERUM) Sal s Be /A Neannics
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Tech Stack and Tools - Future

« AutoGrad (Deprecated)
o JIT

« XLA

« JAX

« Hardware Acceleration on GPU
and TPU
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Tech Stack and Tools - Future

* Python optimized AVX instruction Sets

* Built-in CPU acceleration for NumPYy,
Scikit-Learn, and visualization libraries

Intel® Dlstr|but|on for Python
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Future Needs

* New coders are needed for computer vision & GPU programming

 Tool development engineers are needed:
« Computer vision programming (OpenCV & Python)
* Machine learning algorithm programmer (TensorFlow & CUDA)
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