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INTRODUCTION




 Problem Definition
« No Proper Sign Language Interpreter for Sri Lankan Sign Language

 Research Solution

 Text and Voice translator for Sri Lankan Sign Language (SSL)
 Risk Mitigation

¢ COVID-19 and Dataset

* Requirements
» Should be aware of the SSL Alphabet

 Overall Progress
. 47%



Individual Progress — DATAQ )

Percentage

g About 0 Current
Progress

- What is to be Proof of

¥ done? concept.
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See notes section*



Data Acquisition

0 About Datasets

RCNN

Model is being trained with
low accuracy

Current Progress

Individual

P rO g re S S Percentage e
- DATAQ | _

= What is to be done?

v = Pass data

See notes section®

_h| Proof of concept. VGG model




ABOUT

« identify the hand gestures using R-CNN

* Input: Image of the user in real-time
 Qutput: the best model with high accuracy to detect hand gestures

* Target Audience: people with difficulties in communication &
ordinary people

 Functional Requirements:
- Identify hand gestures in real time through low resolution camera



CURRENT PROGRESS

* 46% covered from overall component
 Covered Tasks:

» Train different models in order to choose the
best

Create Dataset — :
' ML Algorithms used: RCNN

View created dataset



https://app.labelbox.com/projects/ckcal7ogl002b07441ls7m9p1/overview

WHAT IS TO BE DONE?

* Future progress of the component:

* improve the model accuracy
 pass the accurately detected object to the next
component through REST API

~backend~

» Design Uls for the component tasks

~frontend~

~

\ 4

Integrate the component

Test & fix bugs




Refer related work on Changed to R-CNN
ResearchGate

FEBRUARY FEBRUARY

Initial Documentation Find Mask R-CNN
work Related work

N Got feedbaclf from the Start building R-CNN
Building RCNN model supervisor
model
M I L E S I O N E Prepare datasets

Complete the dataset
creation

Prepare datasets

Fully working

Improve model accuracy component

AUGUST SEPTEMBER SEPTEMBER

Refine the model Pass it to next component
according to the dataset and complete Ul related

work
Update the

methodology in research
paper




PROOF OF CONCEPT

Demol!



Sign Recognition & Translation

Percentage

g About 0 Current
Progress
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ABOUT

Developing an API.

Gets the dataset and a sign image
as Input.

Identified letters will be output.

Can be used in future for
similar developments.



CURRENT PROGRESS

« Using ASL dataset as dummy dataset.
« Dataset can be visualized.

* Training and testing in progress.

* 45% completed.



WHAT IS TO BE DONE?

* Error fixing in training and testing part.
 Turning ML model into an API.



COMPONENT
MILESTONE

Refering papers
FERUARY

Documentation works

50% Completion

AUGUST

Developing API

Working model

FInding dataset

Training and testing data

Creating a datset

ML implementation




PROOF OF CONCEPT

- u ter Sign Recognition & Translation Last Checkpoint” a minute ago (unsaved changes)
y—

File Edit

Insert Cell Kernel Widgets

+ = B B s ¥ MRun B C W  Code

In [8]:

def plotHistogram(a):

plt.figure(figsize=(10,5))
plt.subplot(1,2,1)

plt.imshow(a)

plt.axis( off")

histo = plt.subplot(1,2,2)
histo.set_ylabel('Count")

histo.set xlabel('Pixel Intensity')
n_bins = 30

plt.hist(a[:,:,0].flatten(), bins= n_bins, 1w
plt.hist(al:,:,1].flatten(), bins= n_bins, lw
plt.hist(a[:,:,2].flatten(), bins= n_bins, lw
plotHistogram(X_train[1])

250

200

€ 150
=

100

Help

@, color="r", alpha=e.5);
@, color="g"', alpha=8.5);
@, color="b", alpha=0.5);

00 0.2 0.4 0.6 08 10
Pixel Intensity

Trusted

A

Logout

| Python 3 O



ample Images

: Jupyter Sign Recognition & Translation Last Checkpoint: 2 minutes ago (autosaved)

File Edit View Insert Cell Kernel Widgets Help

B+ s @ B 2 ¥ MRun B C M [Code v =

In [11]: print("A")
multipleImages = path_a
i =0
plt.rcParams['figure.figsize'] = (10.0, 10.0)
plt.subplots_adjust(wspace=0, hspace=0)
for 1 in multipleImages[:25]:
im = cv2.imread(1l)
im = cv2.resize(im, (128, 128))
plt.subplot(5, 5, i_+1)
plt.imshow(cv2.cvtColor(im, cv2.COLOR_BGR2RGB)); plt.axis('off')
S 2

ﬁ Logout

# | Python3 O



Text &\Voice Assistance

Percentage
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INDIVIDUAL PROGRESS — Text &\oice Assistance

[ J
% About

¢ Text and voice assistants for Sri Lanka Local sign language is a
kind of synthesis of speech which in turn is accountable for
converting sign language into an output of spoken voice and
text.

< NLP




COMPONENT MILESTONE

Refer related work on 02 learn NLP basic
ResearchGate

FEBRUARY

Initial documentation Learn python relate
work work

Got feedback Start building collection of
Building Definea ot feedbac alphabets convertinto a
from the

probabilistic model. . textual format
supervisor

Building Enumerate candidates &
3. Choose the most probable
candidate

find correct datasets
Complete the

collection of alphabets
convert into a textual
format

Fully working
component

Convert text to speech

AUGUST SEPTEMBER SEPTEMBER

Spelling Correction
Update the
mathodology in research
paper

Building frontend
display text and voice
out



Individual Progress — Text &Voice Assistance

% Spelling Correction

48%



Individual Progress — Text &Woice Assistance

What is to be done?

s Convert text to speech
s Covert component to real-time
¢ frontend development



& Spyder (Python 3.7)

File Edit Search Source Run Debug Conscles Projects Tools View Help

T

Individual Progress — Text &\oice Assistance

O B % E e
E:\pythendemoyr
O main.py temp.py

Proof of concept.

zrt functools
sys

1 OneGramDist import OneGramDist

collection of alphabets convert
into a textual format

m_log, ocnegrams)

=onegram_fit

t(sentence, word_seq_fitness

rint (words)

L Type here to search

PC:1
there are no spaces between them




Individual Progress — Text &Voice Assistance

Proof of concept.

@& Spyder (Python 3.7)

File Edit Search Source Run Debug Consoles Projects Tc iew Help

B2 C

main.py

__pycache__
] count_Tw.bxt

main.py

collection of alphabets tmport zys
convert into a textual D
format [ron oneers

rer Help Plots |Files

(1 Console 1/A

Run file @ conda: base (Python 3 i EiLE S

PC:2 final out ] 210 PM
3 0PN

ma)ene o B
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° Proof of concept.
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ABOUT

 Converting user inserted text/sentence into SSL

* |nput: any user input in English language
 Qutput: identified sign as a GIF
 Target Audience: ordinary people who can communicate verbally

 Functional Requirements:
- able to translate given English text format into SSL

- display the output in real-time
- should be accessible to both ordinary people & professionals



CURRENT PROGRESS

 Nearly 50% covered from overall component
 Covered Tasks:

« Convert user-input to lowercase
» Remove unnecessary special characters
» Check the length of the user input
 Split the input into array of letters

Get user input

Technologies used : HTML, CSS Framework used: Flask
Programming Languages: Programming Languages: Python

JavasScript

~ N
N -
System DB
— -




WHAT IS TO BE DONE?

* Future progress of the component:

~ N
N — .
System DB
N— e

Get all the related hand signs
Order as similar as the text

Create GIF
(Use Semantic Analysis)

~backend~

Design Uls for the component

tasks

~frontend~

Display the GIF
to user

Test & fix bugs




PROOF OF CONCEPT

Demol!



COMPONENT
MILESTONE

Refer relavant research
papers based converting
text into sign language

January

Refer relavant research
papers based converting
text into sign language

Split text/sentence into
letters applying identified
different conditions

Pass splitted letters to
the system DB

Pass all the selected hand
signs to system backend for
further implementations

Search for the hand signs for
passed letters in system DB
& fetch all the hand signs
which are chosen

Test & fix the bugs in the
product.

Commercialize the
completed product

September

Refer relavant research
papers based converting
text into sign language

Search various methods to
split text/sentence into
letters while accepting
different conditions

Study about Semantic
Analysis & create GlFs with
selected hand signs applying
Semantic Analysis

09

Sempember

Integrate all the components
together & develop the
product

Refer relavant research
papers based converting
text into sign language

Create an HTML form t
user input & pass thein
to backend for next task

May

05

Develop Uls for the tasks
of the component &
integrate the fontend with
completed backend

Test the integrated
component & fix the
bugs







