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Creating ASLearn: an ASL Learning Platform

e Facilitate ASL remote learning
e Users able to learn signs and
test their knowledge
o Signing into a camera
o Getting immediate feedback
on sign correctness
o Flexibility in learning pace
and schedule




Use-Case Requirements

Requirement

Metric

Use computer vision to recognize when user
is making ASL signs

15 communicative signs + 26 alphabet letters
+ 10 digits = 51 total signs

Model continues detecting user signs at a
reasonable distance

Within 2 feet or less facing camera head on

Feedback is given in a timely manner

Within 2 seconds of visual input being received

Feedback on sign correctness is accurate to
ASL standard

97% accuracy based on model evaluation with
test data

Easy to navigate course page

90% user satisfaction based on user survey

Easy to understand feedback of signage

90% user satisfaction based on user survey




Return prediction results
(correct/incorrect sign)

Solution Approach

e Video Input
e Computer Vision Neural

e Machine Learning/Neural Laptop
Data|upload
Network
I i Web App
e \Web Application
o>
CV Processin
}
Send video feed to i s
be processed as in the web app

data frames




Model Training: Neural Networks

Static Signs
42 landmarks x64 x128 [ . x64 x32‘
Dense , Dense . ‘ .| Dense . Dense ||___, » Softmax PREDICTION
layer layer Dropout ‘ layer layer Dropout layer

Training data sources:

Dynamic Signs: WASL
Letters j.z Alphabet Numbers ASLLVD



https://dxli94.github.io/WLASL/
https://www.kaggle.com/signnteam/asl-sign-language-alphabet-videos-j-z
https://www.kaggle.com/grassknoted/asl-alphabet
https://www.kaggle.com/muhammadkhalid/sign-language-for-numbers
http://vlm1.uta.edu/~athitsos/asl_lexicon/

Complete Solution

e Convert user input through MediaPipe
to get landmarks

e ML models that are trained with sign
language data created by ourselves
and by outside sources

e ML models that detect static and
dynamic signs

e Fully functional web application that
contains lesson plans for four topics

e External camera and ring light for
higher quality user video feed

e Instructional videos for all signs

e Text explanation for all signs




Complete Solution — Learning Mode
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Complete Solution — Testing Mode (Single Sign)
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Conversation Modules

Ew you my name
£l

sign




Complete Solution — Testing Module
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Results: 71%
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Testing, Verification, Metrics

Requirement

Distance from
camera

Platform latency

Webapp User
Interface

Accuracy

Left/Right hand
dominance

How We Will test

Do signs at varying distances
from camera (up to 2 feet)

Have users sign in platform
and record feedback time

Conduct user tests & surveys
(~10 users)

Test with various user
impediments (i.e. jewelry)

Test platform with right and left
handed users

Passing Metrics

Sign recognition should be 97%
accurate within 2 feet

Feedback will be given to user
within 2 seconds

90% overall user satisfaction from
survey

Sign recognition should be 97%
accurate regardless of impediments

Sign recognition should be 97%
accurate in both cases



Trade-offs — Training

Accuracy | Epochs

Fist 100 620
1-finger | 99.92 930
2-finger | 99.89 340
3-finger 98.20 750
Open 99.21 740
Conv. 100 220
Learn 100 250

Model Accuracy

Training Metrics: Epochs vs Accuracy

2_finger_train

3_finger_train

fist_train
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Trade-offs — Testing

Testing Metrics: Epochs vs Accuracy

Accuracy | Epochs

Fist 93.12 910
1-finger 85.25 130
2-finger 78.93 240
3-finger 82.04 800
Open 79.52 770
Conv. 03.55 180
Learn 94.96 200

Other Trade-offs:

Model Latency < 0.18 s
Webapp Latency < 0.5 s




Project
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Management

e Remaining Tasks
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Apply changes based
on feedback
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Presentations

Proposal Presentation
Design Review Presentation
Final Presentation

Final Things To Do

Poster

Final Demo
Final Report
Demo Video

Machine Learning

Make testing database
Letters a-m, Numbers 0-4
Letters n-z, Numbers 5-9

15 Communicative Signs
Make/Find training database
Make partial training data
Fine-tuning the model

Testing

Measure NN accuracy
Distance of camera
Latency and sign detection
Skin tone, hand size, etc
Lightning of environment
Left/Right hand (Post MVP)
Tradeoff Analysis

WebApp

Set up inital templates

Ul Design

Embed camera video feed
Instructional video making
Usability testing

Integration

Contingency / Mitigation Plans
CV / ML / Webapp integration
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