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~ Our Solution

§ Effortless Publishing

AI Exam Maker . .
A with AI Assitance

Context Aware Pt Intelligent
AI Assistant BEEEE Subftitle Generator




Tech Stack

Frontend

NEXT: 16 & 4 Flutter

React 19

Cloud . _ . .
( Radix & tailwindcss Media Processing
c .

Google Cloud  Firebase ' ey ‘ ' | ' T > +

Backend
NEXT.16 nede
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How & Why We Used Flutter

e Flutter has plenty of open-source packages
(pub.dev). s it

e It’s supported on: Andrmd |OS Web MacOS,
windows, and Lmux e 3

K Offersnear 'na’rlve performance 2 h e
e No JS-to-native brldge like React Native = Faster.

 Pixel perfec’r on all pla'rforms it suppor’rs



How & Why We Used Flutter

RN

o F.Iu’r’rer USeS Skiaﬁreﬁndel‘?ingﬁ' engine inSTead Of HTML.
.o Long Ioadlng time (Mus’r Ioad 'rhe englne fII‘S'l')

e No SSR suppor’r — Bad chmce for SEO



Our Solution

A Flutter wrapper app around Nex’rjs websne

v SSR, SEO.- G Y
\/ Easy ’ro use Fluﬁer SDKs (e g Flrebase Messagmg)

,\/ Slngle codebase.

\/ Immedla’re upda’res no Iong wal’r ’rlmes for Apple App
Rewew or Google Play Rewew i



Qur Solution

A Flutter wrapper app around Next.js website.

>

o

(310 &

NE X T.s

All website features
available on mobile!
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Key Features

Neureom infegrates four core pillars course management, arfificial intelligence, advanced
video processing, and real-tfime communication to.create a holistic learning ecosystem.

ﬂ Hamza's Calculus 101 Fublished @ Seftings  ® Unpublish
Course Management
E Y e Reading Week X Cancel _
e Structured courses with Ao e
modules and lessons e i
. T O Intro to Calc 0 i OTEXT 1 I 0]
e Multiple content types:
video, text, quizzes s
. . . . it CODE T l @
e Moneftization via Stripe

e Drag-and-drop course builder \




Key Features

Neureom integrates four core pillars course management, arfificial intelligence, advanced
video processing, and real-fime communication fto.create a holistic learning ecosystem.

{ﬁ“ oy ¢ m\\ AI-Powered Features

JE— 20% e Course outline generation

T ————
1/ 5 steps completed Keep going!

e Personalized learning
roadmaps (4-8 steps)

Your Learning Path
@ Overview

Introduction to Limits and Continuity Completed Undo
This step introeduces the fundamental concept of limits, which forms the basis for calculus.
You will learn how to evaluate limits algebraically and graphically, and understand the
definition of continuity. This step is crucial for understanding derivatives and integrals.

This roadmap guides you from a beginner level to
a solid understanding of single-variable calculus.
You will learn the fundamental concepts of limits,
derivatives, and integrals, and gain the ability to
apply them to solve real-world problems. This

e \Ideo-to-content

(© 1-2weeks [ 1course
roadmap is designed to be completed within a

Recommended courses: reasonable timeframe given your weekly time

F Hamza's Calculus 101 = T ra n S fO rm a Ti O n

This course provides a comprehensive introduction to single-variable calculus, Students will learn about limits, deri...

2 Your Stats

\D.,i.,.ﬁmﬁ,.m.m.,m..,o o / | o Intelligent recommendations

This step introduces the concept of the derivative as a measure of the instantaneous
rate of change. You will learn the formal definition of the derivative and master basic




Key Features

r

r

Community Chat c
Search for a user and start a conversation.
Jehad Hmoudah Ha za
Write a post... . y . L Profile c HD . -
jehadhmoudah@gmail.com [ 7] Incnmlng Vldeo Ca”
Jehad Hmoudah
Hi
-
« Decline
0/5000
Jehad Hmoudah
Wanna hop on a quick call ?
OFUZPM s T I'; ':'lll-ll-'-'----
ﬂ Jehad Hmoudah s
1/20/2026, 11:01:22 AM : helloo ’
Test 0116 AM .
. Sure
¥ Love 2 [ 2 Hide comments .
Gimmie a sec
Comments Refresh 03:22 AM
@ Hamza Younes 1/21/2026, 1:17:22 AM  # A1 Voice call outgoing (0:13) 02:22 PM
BeepBop B Video call outgoing (0:51) 02:24 PM
B Video call outgoing 02:26 FM
@ Hamza Younes 1/21/2026, 3:22:13 AM :
B Video call incoming (0:11) 02:26 FM
womp womp
Write a message...
Write a comment... Hamza
212
o M. N = J b e o 50 o) D D D
Dashboard Community Courses Chat More Dashboard Community Courses Chat More

web #RTC Real-Time
N . .
O ‘firenss, Communication

e COommunity forums
e Firebase nofifications

e WebRTC calls

e Firebbase-powered
chat




Key Features

Advanced Video Processing
e Multi-quality franscoding

e Subtitle generation

(EN & )

e Thumlbnail generation

. v

= T Intro to Calculus

Hamza's Calculus 101 rublished
Manage modules and lessons

Intro to Calculus

5:04
. Reading Week
2B 5:00 0
R Intro to Calc 0

8:00

Intro to Calculus

Video 5:04  Free

)

@ Settings R Unpublish

That's on average, how mu¢ Siz¢

~N

+ Add Module




Video Processing Pipeline

Start

T, Upload Video File

Walch Video with
Adaptive Quality
and Subtitles

O

I
fideo e (MP4)

* Lesson ID
» Form data

Receive POST Request
{api/videos/upload

Authenticate User
(Session Cockie)

Verify Lesson
Ownership

Yes

Save Video to
Temp Directory

Create Subtitle Copy
for L2ter Processing

Return Success
Response lo User

uﬂmwf.-‘ew URLs
= IDs: Staus
« ID: htips:/nt.mp4

e

Return 401
- EED

Return 403
Forbidden

No

Path:
. tenm!videusf{wid}.mpd]

Extract Metadata

(FFmpeg)

Metadata fields:
+ Metadata fields

» Metadata mazita, metadatta
+ Metadata moime
+ Metadata ...

Generate Thumbnail
(FFmpeg @ 1 sec)
Settings:
- Seflings: Settings
= Seflings: Thumbnail - 1 sec

ﬂ' Optimize Thumbnail

(Sharp)

Optimization:
* Optimization: Chs. | sharp.

ﬁ Upload Thumbnail
1o GCS

Storage Path:
* https//viveos/Video to GCS

ﬁ Upload Original Video
10 GCS

Storage Path:
» hitps://viteos/Video to GCS

Delete Local Files
(Video & Thumbnails)

Transcode
1o 360p.mp4

Transcoding Job

Create Transcoding Job
(GCP Transcoder API)

Input URI:
['I':tpm URI: /Transcoding URI

Output UR:
3 Outpm URI: !n'vupisfuutput URI

* 360p, -mﬂp hrtrates

2601:, 480p bitrates
* 720p, 420p bitrates

* 1080p, 1080p bitrates
Audio:
- Audio settings, audio
Container:

|t Container: Container

v

Return Job ID

Transcode
1o 720p.mp4

Transcode
1o 4B0p.mp4

o Store All (Slualrt',r Levels

. ﬁ I.I'Itl.s. https://public GCS

Transcode
10 106Cp.mp4

E Update Lesson Record

fields:

Uﬂh‘lﬁl
« yideo_url; video_url

» durations, durations

+ Job IDs, Job IDs

+ Staluses set : PENDING

« Statuses set = PROCESSING

Update Lesson Record
wilh Sublitle URLs

eted Statuses:
« Sublitle Stsluses
« Syblitle Statuses
* URLs: hitps//connent.URLS

Subtitle Generation (Async)

Split Video into 2-Minute
Chunks (FFmpeg)

Chunking:
* Chunking 1-2-5-6-2 chunk

-

Process Chunks in Paralle
(Concurrency: 5)

Generale Englizh Generale English
SuMitles Subtilles

(OpenAl Whisper) (OpenAl Whisper)

il Translste to Arabic
(Google Gemini Al) i

Trastlate to Arabic
(Google Gemini AlJ)

Genwrats Englizh |||
Suhl.‘\fﬂ l
(OpenAl Whisper) fi

AP Detailx:
* OpenAl Whisper
(Geogle Gemini Al) |

Translate lo Arabic

Adjust Timestamps for
Each Chunk

Merge All Chunks into
Single SRT Files

* Merging belicls to merging

Upload Subtitles to GCS

« Path: htips:/courses ar.srt

« Path: https:/courses.en.sit

Delele Temporary Chunks

“ API Server Video Processing Google Cloud Transcoder Background Process (Async Subtitles) Content Delivery

Adaptive Streaming Delivery

Student Requests Video

Video Player Delects
Network Speed

Stream
1080p.mp4

Stream
720p.mp4

Stream
460p.mp4

Stream
360p.mp4

Load Subtitles
(EN or AR)

?T;amrfmbﬁtles

+ Subshitles (EN or AR)

Deliver Video
Content to Student




Personalized Learning Paths

U

m

=

My Learning Journey 4* Regenerate @ Delete

Calculus

20%

~7 Overall Progress

1/ 5 steps completed Keep going!
Your Learning Path
Overview

Introduction to Limits and Continui Completed : : :

@ ty E Undo This roadmap guides you from a beginner level to
This step introduces the fundamental concept of limits, which forms the basis for calculus. a solid understanding of single-variable calculus
You will learn how to evaluate limits algebraically and graphically, and understand the : o

You will learn the fundamental concepts of limits,

definition of continuity. This step is crucial for understanding derivatives and integrals.
derivatives, and integrals, and gain the ability to

® 1-2weeks [0 1 course apply them to solve real-world problems. This
roadmap is designed to be completed within a

Recommended courses: reasonable timeframe given your weekly time

Hamza's Calculus 101
This course provides a comprehensive introduction to single-variable calculus. Students will learn about limits, deri...

commitment.

& Your Stats

2 Derivatives: Definition and Basic Rules 0 Giertileve) Moot

This step intfroduces the concept of the derivative as a measure of the instantaneous
rate of change. You will learn the formal definition of the derivative and master basic

\




Lesson Summary

[0 Flashcards (Y Practice

AI-Generated Summary

Get a comprehensive summary of this lesson with key

takeaways

Intro to Calculus

(&) Sh 4m

Mark as Complete




Flashcards & Practice Questions

B Summary (D Flashcards L Practice

AI-Generated Flashcards

Study key concepts with interactive flashcards

Intro to Calculus

u) 5h 4m

Mark as Complete




Results & Performance

Neureom demonstrafes robust performance across all core functionalities, delivering fast
processing times, reliable real-fime communication, and an exceptional user experience.

Video Processing Performance WY AI Feature Performance

e Upload success rate: 99.5% d ¢ Course outline generation: ~5-10s
e Thumbnall generation: ~5s d ° Roadmap generation: ~5-10s

e Transcoding completion: 1-2 min i ¢ Confent fransformation: ~10-20s
e Subtitle generation: 1-2 min B * Subfitle franslation: ~2-5 min

Real-Time Communication W Database Performance

WebRTC connection est: ~1 s -- e Query response fime: <100ms (avqQ)
Call quality: HD video -- e Concurrent users supported: 1000+

Audio latency: <100ms " e 29 tables with optimized indexing
Socket.IO message delivery: <50ms 4. e ACID compliance maintained




Challenges & Solutions

Video Processing at Scale B Real-Time Communication

Problem Solution Problem Solution
| STUN servers, Socket.I0

Large video files, async processing & NAT fraversa
slow processing chunked subtitle generation signal complexity

signaling, WebRTC w ICE
candidates

Al Content Quality @ Multi-Language Support

Problem Solution Problem Solution
Generic Al outputs Prompt engineering, RTL layouf, ext s 118n, C5S RTL support,
racy,

& hallucinations context injection translation accu Gemini Al franslation with
" retry logic

Payment Integration W Database Performance

Problem Solution Problem Solution
Secure payment Stripe infegration, omplex queries, Strategic indexing, query
rocessing, webhoo webhook verification, slow response optimization, connection

handling enrollment automation fimes DOO0IING




Conclusions & Future Work

Achievements

Comprehensive Al-powered learning platform |

Advanced video processing pipeline . Advanced Al & Analytic

Real-fime communication (WebRTC) | Voice-based Al futor with automated essay grading
Personalized learning roadmaps | Predictive learning analytics and performance insights
Multi-language support (EN/AR) ' Emotion detection for engagement tracking

Payment integration (Stripe) B ° Comprehensive instructor and revenue dashboards
Community engagement features

Mobile application (Flutter) 3 Enhanced Collaboration & Live Learning
_ .. el ° L1Ve Virtual classrooms with screen sharing
) B  Collaborative whiteboards and group study rooms
Key Learnings

e Gamification features (badges, leaderboards, skill trees

Al requires careful prompt engineerin : : :
. PIOMTIRT ENS o e Real-fime peer-to-peer learning experiences

Cloud infrastructure is vital in Software
RT communication needs robust signaling
UX Is paramount in education technology
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