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Problem Background

CS 410 - Team Crystal

Communication is difficult, even in a speaker’s native language.

When it comes to travel, many tourists feel like they will be unable to
understand or communicate with locals.

When learning a new language, it can quickly become arduous to memorize
different objects and vocabulary words.

Students can quickly fall behind if their native language is not the same as the
language they are taught in.




Problem Statement

Learning languages is a complex process that can be difficult when
attempting to overcome language barriers. Identifying objects and using
vocabulary correctly is difficult in a new or unknown language.
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Our Solution

Crystal CLEAR

Continuous Language Education through Augmented Reality
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What will Crystal CLEAR do?

The Program Will: The Program Will Not:

Identify a Selected Object Translate Text

Display Pertinent Information for the
Object

Provide a Pronunciation Example

Give an Example or Phrase
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How Does Crystal CLEAR work?

Capture Video or Image
Select Area

Identify and Label Object
Provide Object Information

> ownN =

Fig. 2
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Solution Goals and Objectives

We hope that the use of Crystal CLEAR will

Allow for Users to: Make Different Languages:
Learn Effectively AND Accessible to Users
Travel Confidently Available Anywhere
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Red = User knows nothing about the object.
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Solution Process Flow

Fig. 3
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User captures a live
picture or video.

Yes

User identifies target
area.
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Crystal CLEAR
processes the area.
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User specifies target
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Objects are labeled with
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Major Functional Components

Smart Phone with Camera -
Computer Vision API

Translation Engine

0

Fig. 4
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Major Functional Components Diagram

Camera TensorFlow Translation System | Responsive Voice

> ()= () =» (-) =»

Translates the meaning of the object to
the targeted languages and retrieve Translates the text to speech
phrases from database

Identifies object through image

Has the app Crystal CLEAR Takes a live picture or video recognition software
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Identification of Software Development

Fig. 6 ‘?TenSOrFlow Programming Languages:

Python

Responsive Java
Voice

Fig. 7 @
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Google TensorFlow

How Does This Work? Why Are We Using This? Fig. 8
Image Recognition Open Source
Positive Reinforcement Credible
Deep Learning Flexible
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Project Management Tools
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Marketing Plan

Customer Base: Distribution:

Educational Facilities | e ETITON

p> Google Play
International Businesses o GitHub

Travel Agencies Fig. 13

#_  Download on the
¢ App Store

Fig. 14
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End Users

Individuals Learning a New Language
Educators Teaching a New Language

Individuals Travelling Abroad
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Marketing Plan: Competition Matrix

Google

Characteristics Translate

Database of Objects

Description of Target Object

Pronunciation of Target
Object

N
N
SN NS

Fig. 15

Sentences or Phrases Using
Target Object

Multiple Language Support
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Competition: Google

&( Google Translate Fo.1s

Translates Text
Translates Audio 2015: Acquired World Lens

Translates Images 2017: Announced Google Lens
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Benefits to End Users

For Travellers: For Educators:

Aid in Situations Where User is Lost Mitigate Typical Barriers to Learning

Allow Added Ease for
Communication

Impart Meaningful and Real Time
Examples

Avoid Unintentionally Offensive
Actions or Words

Provide an Added Level of Accessibility to
Language
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Crystal CLEAR: Summary

Continuous Language Education through Augmented Reality

What: How: Who:
Makes Language More Utilises Augmented Educators
Readily Accessible Reality Through Smart
Devices Travel Agencies
Provides Meaningful Real
World Examples |dentifies Objects International Business
Through Machine o
Helps Mitigate Learning Learning Language Aficionados
Obstacles And Travelling and Beginners

Concerns Provides Translations For
Specified Objects
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