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Introduction

• Specific Language Impairment (SLI)

• SLI diagnosis and Music therapy

• Collaboration project

• School of Computer Sciences

• School of Humanities

• School of Medicine 

• Research Papers submitted

• AiIC2020-[‘Psychology Software Tool for SLI Person’]

• MJMS- [‘An Innovation-Driven Approach to SLI 
Diagnosis’]

• IEEE- [‘Pushdown Automata Versioning Framework for 
Web-Based Developmental Surveillance Systems’]





Problem Statement

• Diagnosing and treating SLI is “manual labour” for therapists.

• Complex diagnosis and treatment methods.

• Too many different (and expensive) tools!



Psychology Software Tool (PST)

• An integrated system to diagnose and treat SLI.

• Web application which offers SLI diagnosis and treatment.
• Gaze tracking libraries to replace eye tracker hardware.
• Provides music therapy.

• PST Objectives

Develop web application which offers SLI diagnosis and music therapy.
Provide integrated package - Automation, gaze tracking, mathematical 
inferencing capabilities
• Eliminate diagnosis and treatment dependencies on costly equipment



PST Architecture and Modules 



Two-Tier Client-
Server Architecture

an online interface to 
manipulate database content

Actual database, contains user 
account data, 

diagnosis/treatment 
data, etc)

Containing DB & FTP

File Transfer Protocol server.
Think of it like an online ‘hard 
disk’ where you can store files. 
This is where the source code, 

audio and image files are hosted.

Gaze tracking library Generate heatmap Data visualization, 
draws bar char, pie 

chart, etc

Statistics library get t-
value, bell curve etc



• Sentence-picture matching task

• Gaze tracking
• WebGazer.js

• Heatmap.js

• PST inference engine
• Crawford, Howell (1998)

• Music Therapy

• Data Visualization
• Chart.js

• jstat.js

PST Components and Workflow







PART 1: Diagnosis



Budak lelaki yang sedang melukis seorang lelaki tua.

After 1000ms blank screen,
display for 5000ms

Audio provided within 7000ms,
then blank screen for 500ms

Gaze deduced based on 
webcam data (WebGazer.js)



PST Results

• Data visualization for relevant information

• Track diagnosis/treatment result changes 
against time



Diagnosis score. Max score 100, 
normalized scale max= 10 (i.e. score/10)

Time: Average time taken to answer one question
Precision: Music therapy clap precision 

(correct claps/total claps)

Accuracy: Music therapy clap accuracy 
(correct claps/total bars)
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Blue: 
Correct 
answers

Red: 
Wrong answers
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PART 2: Music Therapy











As music is being played,
bars representing the 
rhythm of music will move 
towards the hitbox at 
constant speed predefined 
to arrive at the hitbox 
according to beat of music.

When bar is in hitbox,
user press a designated 
key/button/device, 
hence “clapping” to the 
rhythm correctly

Intended to be used 
with hardware to 
detect clapping, 
currently implemented 
as JS keydown event.

Music Therapy - Base Concept



Novelty and Inventiveness

• Automation is common, but existing systems lack integration
• Questionnaires, eye trackers, music therapy, SPSS, etc used separately

• All-in-one, standalone web app for SLI diagnosis and treatment is rare 

• New ideas are made out of old ideas
• Most required components already exist

• PST's core is an interface which allow libraries to talk to each other

• The result is a new product to confront an old problem



Intellectual Property (IP) Status

(1) PSS-SDT Main System                (LY2020002320)

(2) PSS-SDT Music Therapy             (LY2020002317)

(3) BPMT_sentences.js                    (LY2020002319)

(4) musicBeatInfo.js                         (LY2020002318)

(5) PSS-SDT Admin Panel                (LY2020002315)

(6) PSS-SDT SLI Diagnosis                (LY2020002316)



Usefulness and Application

• Analysis indicates fulfillment of intended use cases and objectives
• Cost reduction in terms of SLI diagnosis and treatment

• Reduced ties of SLI diagnosis to costly equipment

• Web application model guarantees wide availibility and far reach

• Ease of use
• Intended for use under supervision of speech-language pathologist

• Relatively simple, straightforward use cases

• Therapists no longer need to switch between different tools to diagnosis and 
treat SLI



Status of Invention - TRL 6



Commercial Potential

• Web-based application introduces new potential business models
• Subscription based? One time purchase? Free w/ premium features?

• Many existing models as example

• PST initially conceived without intent for profit due to ethical reasons

• Clear potential market and customer base

• Lacks competition
• No well-known web service which offers SLI diagnosis and treatment in 

Malaysia



Potential Partners

• PST initially intended to be used internally

• Several aspects affect scale of deployment and further development

• Effectiveness in operational environment

• Perceived popularity

• Open for partnership

• Businesses related to education or medical industry

• Schools supporting special education needs

• Private clinics



Knowledge Management



Impact of the Product

• With respect to PST goals

• Increase community awareness about SLI 

• Promote use of technology for benefit of PWD/OKU

• Reduce economic burden of SLI patients through reduced cost and increased 

diagnosis and treatment effectiveness

• Negligible impact towards environment


