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Our Client

Professor in the Department of English
at Northern Arizona University
Specialized knowledge in Applied

Linguistics and Teaching English as a it
Second Language (TESL) ot
Received many awards and honors for QV
her contributions to language pedagogy
research

Worked on developing systems / apps
dedicated to linguistics in the past

Dr. Okim Kang




Problem Statement
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Free-to-use
and accessible
to anyone

_

Web-app
optimized for
mobile devices

Native Language Toggle

G o+ |
LangLens

A web-based mobile app for language learning implementing AR
technology.

Choose a Detection Mode to Start

Object Mode &= Text Mode &

What is
LangLens?

LangLens is a small team of 5 members where
we are set to create a language learning tool
that will be free for everyone around the globe
to use. We understand that language is an
important skill that everyone has the potential

to learn and is something everyone should

Homepage GUI

Our Solution

Employs both object
AND text recognition
capabilities

Covers key aspects of word
learning: meaning, usage,
and form




Requirements Review

Key Requirements

Q Toggle between object detection and text .
recognition modes Other Requirements

Target language selector (MVP: Spanish, O Web-app optimized for

French, Korean) mobile devices

Scanning process can be restarted Free software

Scans environment in real time Ease of use

Displays a link to an external learning page Accurate and efficient

after each scan




Architecture Overview

Client Side Server Side Host: NAU RC Server

django

Object Text
Detection Recognition

App o App

Static Files

MVT (Model-View-Template)
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Implementation Overview

YOLOvS
Python-based object detection

algorithms
uses trainable object models
returns object classes and

confidences
OpenCV

- image preprocessing

Base64 Img - View » JSON Response

D
Object Detection Mode

S

Object Detection App

map—» View YOLOv5
Engine |
) 7y

URL render lson data

Map

A
Fresponse / data links{ Template

_

Implemented with MVT design



Implementation Overview

D
Tesseract OCR Text Recognition Mode

- trained language data models

> returns text array w/ coords Text Recognition App

GoogleTrans API response / data links4{ Template

PILLOW
- translate text to target language

OpenCV
- image preprocessing

PILLOW

- write non-ascii text on image
Base64 Img - View » JSON Response i plleyz e el L el




Prototype Review

LangLens Mobile Version

Native Language Toggle

G soecLangunge
LanglLens

A web-based mobile app for language learning implementing AR
technology.

Choose a Detection Mode to Start

Object Mode & Text Mode &

What is
LangLens?

@

Homepage GUI

Click
Object Mode

O Guide

How to use Object Detection Mode:
To begin, make sure you have
approved camera use for our site.
Then, choose a target language you
wish to translate your detected
objects to. Next, aim your camera at
any object in your surroundings that
you wish to translate and press
"Detect". It may take a second to
load on first use. You can also press
"Home" to return to the homepage, or
you can toggle to Text Recognition
Mode in the upper-left corner! Enjoy!

B Detect @ Home

Guide (Object Mode)




Prototype Review

= to Text Mode

@ Guide Vv Spanish

French

Korean

@ Detect ‘ ' .

INE St

Objects Detected!

Now that you've successfully detected objects
in your surrounding, you can click on any of the
bounding boxes to view its corresponding
learning page for definitions, sentence usage,
pronunciation, and more!

If you are unsatisfied with the resulting objects
detected, hit the back button to try and scan
again!

GUI (Object Mode)

Successful Detection Popup (Objects)




Prototype Review

Search Query
parameter set to

@ T =mm o “taza”

I Sentences  Grammar When I‘edlf'eC'l'ed

English translation of 'taza’

Click taza 08

4)Lat Am %) Spain
bounding box FEMININE NOUN

: 1. (= recipiente) CUP

~

j'

Result Image (Object Mode)

Redirect to Learning Page
(Collins Dictionary)




Prototype Review

Search Query
parameter set to
PASSPORT @ n English ; « 04;3 , )
| Grammar when redirecte

English translation of '0{3"
Click o{H @

bounding box /yeogwon/
passport 4

COUNTABLE NOUN
Your passport is an official document
containing your name, photograph, and

personal details, which you need to
show when you enter or leave a
country.

You should take your passport with you
when changing money. &g o 6{2g
kR 7o} BHCt,

Result Image (Text Mode) Redirect to Learning Page
(Collins Dictionary)




Challenges and Resolutions

Challenge Resolution

Low Performance running Instead of runningitin a real timevideo,scana
YOLOV5/0CRin real time picture taken of the user's current environment

OpenCV can't display non-ascii Convert OpenCV frame to PIL image and use
characters imported TrueType fonts for non-ascii supported
languages

Way to send user to learning Create clickable bounding boxes around each of the
page without hyperlinks objects/words that have been scanned that
redirect to the external learning page.




Testing Plan

Unit Integration Usability
Testing Testing Testing

Focused on certain Seeif the actions that Make sure thatthe
parts of the we wantthe application is intuitive
application or application to perform and easy to use.
components of code are running smoothly




Testing Plan

Kind of tests Approach

Unit Tests Test Ajax requests for the main backend functions
checkingif the returned response is the expected
one

Integration Tests Test the expected and unexpected cases of use for
the camera, language, object detection, text
recognition and learning page integration

Usability Tests Ensure that the software is intuitive and easy to use
forthe end-users. Participants will test the usability
for the main menu, text recognition/object
detection modes, and learning page redirection




Schedule

Development Plan
LangLens
Project Start:

2 Mar 13,2023 Mar 20, 2023 Mar 27, 2023 Apr3,2023 Apr 10, 2023 Apr 17,2023 Apr 24,2023
Display Week:

13 14 15 16 17 18 19/20 21 22 23 24 BBOHHBHLI:NIS:‘?ZO)IJ}ZB 24 25 26 27 28 2

Django Backend
Text Recognition App Sami Tanquary 3/13/23 4/3/23 Testins
Object Detection App Daniel Navarrete 3/13/23 4/3/23 Testing
Models Training Stefan Mihailovic 3/25/23 4/24/23 i _
Object App Template Daniel Navarrete 3/23/23 3/31/23
Text App Template Sami Tanquary 3/23/23 3/31/23
Deployment Stefan Mihailovic % 4/10/23 4/23/23
User Interfaces
Text Recognition Ul Sami Tanquary 4/1/23 4/10/23

Object Detection Ul Stefan Mihailovic 4/1/23 4/10/23

= In Progress = Complete = Testing




Conclusion

Problem: Future Plans:
%  lack of accessible AR KX

: % Improve learning
language learning tools models
challenging for novice Deploy to server
learners : Finish testing

no focus on meaning,

use, and form

Solution: : Current Status:
% free, easy to use, - . % On-track
mobile, web app ; % Dr. Okim is very
%  objectand text happy with progress
recognition features
focus on key elements
of word learning




Thank youl!

Questions?
©




