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e DirecTV's business model is changing from satellite to streaming services.
e (Costs increase per stream depending on the video bitrate.
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The Problem

e DirecTV's current Video Rating lab
cost around $500,000 in
equipment.

o 4k TVs, 1080p TVs, Amazon Fire Sticks,
Special Lighting, Servers, etc.

e The lab could only collect
in-person user ratings, one rating
at a time.
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The Project

e How can we minimize cost while maximizing video quality?

e iOS and Android apps collect data on video quality from smartphones,
tablets, and Smart TV devices.

e A web app allows for video management and data analysis.

e A Node.js server provides an API to retrieve and send data.

e MySQL database stores video, score, and user information.
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Challenges

e Learning Swift, JavaScript, React, Node.js, Kotlin, Git/GitHub, and

frameworks
Preparing for future OS/Software updates
This project had been worked on for 1 year by Harvey Mudd College

o Completely reworking database and API from Firebase (non-relational) to MySQL

(relational).
o Redesigning Ul to become more intuitive and faster to use.
o Refactoring code to implement good design patterns and unit testing.
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i0S App

e The purpose of the app is to rate two videos with the same content but
different video properties to see which users prefer
e This data is sent to a database
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10S App : What we did

e iOS app was functional, but was difficult to use and certain features

weren't working as intended.

e We worked with our liaisons to determine required changes:
User friendly buttons

Displaying scores results

Keeping user score

Added thumbnails to video selection page

o Changed application flow

e Additional “Absolute Rating” application.
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i0S App

Before After

Choose a test collection:
Q

Choose a test collection:

CFBNotreDameDuke NBAMiamiHeat MLBCubsNats

FBNevadaNotreDamiill PebbleBeachDemo PGAChampionship2 ByronNelson1
e

MLBCubsNats

CMARedCarpet NBALACIippers PromoGarth UFC205AlvarezMcGr
egorRound1

PGAChampionship2 CMARedCarpet
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Before

i o S Ap p Select which video is better:
@

A maybe A same maybe B B

Optional: Reasons for better video

Vivid colors Smoother Video
Lower Contrast Less Noisy
Higher Contrast More detail

Watch again

Select which video is better:

1 outof 2
rated
Maybe B

Definetly Maybe \ About the Maybe Definetly Afte r
A LB B

A [ Same

o 3 S 3

Videos Watched(Session) : 30 That's 50%! Videos Watched(Total): 300

Watch again Next Video Sequence
Done
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https://docs.google.com/file/d/1vmDsU-A5Yz1WL7hAnZfYjmkFam_MyKOt/preview

Android App

e Android app had not been developed, but was planned as a stretch goal

o Expand user reach
o Easier distribution and able to install on TV devices

e Planned to have the same design as the iOS app
o Include optimization for Android TV devices (Chromecast, Firestick)
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Web App: Introduction

e Dashboard to manage videos, collections, and settings for the mobile app

e Web app was half-functional
o Difficult to use video management system
o Issues with the tab bar
o No data analysis pages

e We worked with our liaisons to determine required changes

Expandable sidebar

Additional pages for data analysis and raw data viewing

Update user-interface for video management to be easier to use
Settings page to toggle system-wide settings on mobile applications
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Web App: Improved User Interface

Before

AT&T Clinic Tools
Home AoD VDO 40D coLLECTION oeLETEDATA HIDE/SHOW COLLECTION A007AG SEARCHTAG o
Info
Home
set
Alltools are connected to the NodeJS AP, therefore to the database. & Setings
All these tools are working from your local server (localhost:3000).
Those tools are: SieEmpemen
[ Video Tool
+ Add Video - This tab allows a admin to add a new video to the database. The admin need to enter the text fields. For convenience, by default a test collection named by the "content" field will be created for the
added video. I the added video has the same content with one of existing test collection, the added video will be attached to that test collection.
View Collections
. This t test collection or add videos to an existing test collection. Only videos that already exist in the database can be added to a test collection. added to ipl
(Warning: this may possibly lead to an error after deletion) Add Collections
+ Delete Data - This tab provides a admin an convenlent way to delete data ffom the database.
e et Hide Collections
© Delete a test collection without deleting videos or scores.
 Delete a test collection with all assoclated videos and scores + AddTags
© Delete videos and associated scores
PebbleBeachDemo
« Hide/Show Collection - This tab allows a admin to hide or show a test collection. A hidden test collection will not be shown to app admins when they are taking tests. (Warning: make sure watch random videos work on the app) Q  searchTags
+ Add Tags - The admin can attach custom tags 1o videos for easier search. The admin can add multiple tags to multiple videos at once by entering the correct video IDs and tag names B Deler
+ Search Tag - The admin can search the videos that are labeled with a specific tag by entering the tag name. The admin will be informed POP up wir o Vide labeled
Data Analysis

Raw Data

Custom Query

A Rankings
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Web App: Additional Admin Tools

Video Tools Custom Query

ATRT Clinic Tools

MysaL Query: [Run
Admin
Video Tool
Info Info Response
Video general details D User name First video Second video Score Device Mirrorin, Brightness. Rewatch Notes
£ Settings . & Ssettings 9 =
1 peshs . . ) iPhones o 1 o
LZI0nozkAanljipatuk LZIOnozkAanLjlpal...
Management Video Name * Management
2 pesh2 - = 4 iPadero 2129 o 1 0
O videoTool O VideoTool LZI0nozkAanljipatuk LZIOnozkaanljipa
Video URL* 3 pesh? < s - iPadpro 2129 o 1 0
Ty — LZI0nozkAanljlpaluk LZIOnozkAanljipal..
i 4 peshe s s o ipadhir 2129 o 1 0
ordgn — el LZ10nozkhanljlpatuk LZIOnozkAanljlpar...
Hide Collections Pessesect e vieo pe Hide Collections s peshs - - 0 iPadpro 2129 o 1 0
LZI0nozkhanljipatuk LZIOnozkAanLjipar...
ok fdilegs Colioction Name'® b e 6 peshs - - o Padpro 2129 o 1 0
LZI0nozkAanLjipatuk LZIOnozkAanLjlpar...
Q  SearchTags insert bt ceerpton o e cortnt Q  searchTags
o o 7 peshs - 2 5 iPhonePro 2129 o 1 0
& o § oo LZI0nozkaanljipatuk LZIOnozkAanjipal..
8 peshs . 2 o iPadero 2129 o 1 0 vivid
Lz10nozkAanljipatuk LZIOnozkAanljlpa
Data Analysis "y Data Analysis
A T B peshs s - 1 iPadpro 2129 o 1 0 noisy
¢ Rewdaa i LZ10nozkAanljipaluk LZIOnozkAanljlpal...
= Video original width * Video original height * Output Resolution Width = Output Resolution Height * F
9 peshe - - o iPhonet 110 2129 0 1 0 smooth
B CustomQuery et ony Heintony i Custom Query LZI0nozkAanljipatuk LZIOnozkAanljipar...
10 peshs - - o iphonet 1Pr0 2129 o 1 0
”  Rankings e e A~ Rankings LZIonozkAanljipatuk LZIOnozkAanljpat.
" peshs 5 c 0 PadPro 2129 o 1 o
Codec* Color Space* Video bitrate * Video framerate * LeonczkhanUlpsiuk; LZICRokAan lpats
<08 - o705, 0 - b 202 e aotes e e vcegs rameste 12 pesh = - o iPadair2 2129 o 1 0
LzI0nozkAanLjipatuk LZOnozkaanjlpar
3 peshs . - o iPadair2 2129 o 1 0
Video Tags LZi0nozkAanljlpatuk LZIOnozkAanljlpal..
. " peshos - - o iPadpro 2129 o 1 0 vivid noisysmooth
Tags LZIonozkAantjlpatuk LZIOnozkAanljlpal...
Insrt s sepeata by commas
15 peshe - - 0 iPadpro 2129 o 1 0 vivid nolsy




APl & Database

Originally implemented with a Firebase (Non-Relational) database
Client was “not convinced this was the best way to represent the data”

e Switched to relational database using MySQL

o Completely Refactor API

o  Write script to convert data from the Firebase database into MySQL insert statements
o Easily able to access and analyze more data than before

o Able to run custom SQL queries
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