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ASD - What does it mean?

( e Half the children in the US are currently being
, ., ,screened for ASD
(’ (’ 5 million children are at risk of developmental
@Ielay
e Negative symptoms can worsen over time if
" ‘untreated >
o Untreated Children: Poor motor abilities and
social skills; Self harm in children &7
o Untreated Adults: Employment; Severe
depression; Lower life expectancy ©
Moms with children having ASD earns 33%-56% less -
- e Cost of caring for Americans with autism costs
- ~4268 billion today and projected to reach $461
& Dbillion by 20258
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Emerging ASD Diagnostic Solution Landscape

e An alternative or supplementary solution
to the conventional development

monitoring approach focusing on a wide
range of drivers:

o Health history
o Behavioural data
o Eye movement
e Target users:
o Healthcare providers 3
o Patient & families >°
e Leaders:

o EarliTec Diagnostics Inc.®
o Cognoa?




Our Solution: Shine with Eyes

Step 1

Step 2

Step 3

Developmental Monitoring
Informal
observations

Developmental Screening
Formal observations

... improve People’s Lives with Early Diagnosis

Developmental questions

Conventional ASD Diagnosis
accelerated with
Shine-with-Eyes

Early Intervention / Treatment

— outcome

drives e

Developmental Diagnosis

Genetic counseling

A supplementary diagnostic
solution which is HIPAA
compliant with no PHI
stored 101

Al powered diagnosis based
on eye scanapath
Introduced in early stages
(steps 1-2) of the ASD
diagnostic journey to
accelerate the

Supports healthcare
providers who want to have
more confidence in their
medical diagnostic decisions
for children 2.5-5 years of
age
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Current State of ASD - Domain Expert Feedback

e Pediatric psychiatrist
e PhD Professor in Dept. of
Psychiatry & Behavioral Sciences

e Heavily reliant on in-person
observations

e Narrow participant window,
focus on younger siblings of

e Increasingly high demand for
diagnostic screens

e Child may behave differently in
different settings

e Lack of standardization across
specialists

MaKenzie



MVP - Addressing SME Pain Points

Ease of Use Explainability
Straightforward interface Increased description of
and easily interpretable results and outcome
results probability

Reliability Quicker Results
Secure connection to Higher efficiency for part of
machine learning model the diagnostic process

and image database

storage

aKenzie



Demo - Provider Portal & Results

Shine with Eyes .

An Autism Spectrum Disorder (ASD) Early Diagnostic Support Tool

Home  Project Overview Product Demo  image test



https://makenziemuller6.wixsite.com/shinewitheyes

Deployment Architecture

Jesse



Deployment Architecture
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Deployment Architecture

Key Learnings

Packages are identical
between development Unblock yours
and deployment

JESSE



Images - Eye Scanpath Features Challenges

e Fixation

° Small Datasize

a Lack of Features

Unknown

Saccade

Acceleration

Start/End-point

Velocity

Classifying these images is a DIFFICULT problem to solve. Waqas



Data Split - Test/Train/Validation

DataSize Train-Test Split Train-Val. Split

Image Count: 547 e Train: 90% - 492 images e Train: 70% - 344 images

Positive Class (ASD): 219 e Test: 10% - 55 images e Validation: 30% - 148 images
Negative Class (Non-ASD):
328

Data augmentation increased training data size by 10x.

Waqas



Horizontal & vertical concatenation
of all image combinations (within
each participant) increased
training data size 10x.

Huge multiplier of data &
mitigated overfitting issue.
Cons: Caveat as synthetic data.

Mohith



1 CNN CNN Full Feature 1511er;:)r::h 19.7M 73%
15min o
Feature 2 CNN CNN Compressed 50 epoch 8.9M 79%
Engineering
+ .
ML Model 3 CNN CNN All In One (with manually extracted features) 5356’;"')”617 8.9M 79%
4 CNN CNN Features + Random Forest 15min 8.8M 69%
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Language : 25 min. )
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8 ViT Pre-trained / fine-tuned / Augmented Data Al 85M 99%
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Wa q as 9 ViT Pre-trained / fine-tuned / Encoder unfrozen / Augmented Data 252:;;/7 85M 98%
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Small data size and lack of features were our biggest challenges and it caused

Wagas overfitting and poor validation accuracy.



Model Training

c Pre-trained ViT + D Pre-trained ViT + Data Augmentation +
Data Augmentation Unfrozen embeddings
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Data-augmentation fixed the over-fitting problem.
Waqgas ViT model along with data augmentation has the best validation accuracy.



Model Evaluation

Pre-trained VIiT + Pre-trained ViT + Data Augmentation +
A c B .
Data Augmentation Unfrozen embeddings
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True Positive

False Negative

Absence of characteristic features i.e. total eye movement and saccade led to
Wagas false negative.



Extended Capstone - Future Ideas

Technical Non-Technical
Improve Language Transformer Model by Clinical partnership outreach to
improving coordinates selection improve product
Set up lab to collect our own eye Website enhancement to
scanpath data professional startup standard

Mohith



Shiné With €Yes

ADS EARLY DIAGNOSTIC ASSISTANT

... to improve people’s lives

Contact us

Jesse He: jessh@ischool.berkeley.edu

MaKenzie Muller: makenzie.muller@ischool.berkeley.edu
Mohith Subbarao: mohithmsubbarao@ischool.berkeley.edu
Nina Huang: nina.huang@ischool.berkeley.edu

Wagqgas Ali: wali@ischool.berkeley.edu



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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