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DIAGNOSING COVID-19
AlI-BASED IMAGE ANALYSIS

DEEP INSIGHTS ANALYZER (DIA)
FOR MEDICAL IMAGES
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Problem Statement greenojo

Improve Reliability from X-Rays + CT Scans to quickly triage patients

Accepted analysis from CT scan images
whether a patient has a high risk of viral
pneumonia from coronavirus or not. Couple of
platforms are in action (based on 35k+ scans)

e Conduct Researchon Covid19 cases
[CT Scans + X-Rays]

NHS is using Chest X-rays instead of CT
scans. behold.ai has been issued with a CE
Mark certificationin the UK & EU for its Al-
based red dot platform (based on 30k+ X-
Ray images)

g Platform should leverage multiple Deep
Learning frameworks & models

American College of Radiology has
recommended against relying on chest scans to
diagnose Covid-19, but FDA has recently
approved portable X-ray system AiRTouch for
use in Covid-19

> cale the platform into a learning system
to reduce biasness

Indian Healthcare System Context
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Methodology et
Design to Deploy

FT:rT::LI'I.{(L:LIlIs Craph Sructure Oﬁ:h?;rl;m TensoRT Convertinlo a W HVIDIA -
\eras hodel Models " Engine (.plan) e ( )
Reposilory/ i i : ! Docker |

VGG-16, VG : Roey () Parameters (.pb) 2t e Registry il

. Refer Model Mobile/Web Browser
Registry (.onnx) I [Microsoft)

Reshet-1 eptionNet

Ensem

Refer Model o
Registry [ h5)
Mobile App
(Google/Apple)

Trained Models can be deployed Trained Models can run on Trained Modets can run within a

iy i 2 secured mobile app for healthcare ]
on Digital X-Ray Devices Mobile/Web browsers providers 80 =]
3 -
L Dy
® ‘e0

CONFIDENTIAL. ALL RIGHTS RESERVED.




Technical Stack greenojo_

Building Blocks

5

| Interactive Cashbosrds [
[ I | Azure Cloud API based Model
! Results in AP J ; Repository
: : (Training +
| i Learning Models)

[ Device | [Browser] [TApp | i

.

B e

a resosts | |

5 [ O ! Predict Outliers/
: (ERiane Ft Model ) Models Store/ .1 NVIDIA GPU Cluster Anomalies

i [Bagging/Baosting | |i s [ nuux]“ i (Generate Risk

Scores)

S Muuzmﬂ—hl}mﬂ-ﬂ_-.

VGGE-16, VGGE-18,

ResNet-50, ResNet-101, : Faming Miodels : ,| '.""";"'. LR
XceptionMet ['@ o P : Re-train the
Frensorflow DI @ £, - - QI0) MMEIIS ERUELsher System (from
. A , —_ : P P ; adiologists for
i» e el S L3 Keras PYTERCH i [rummmu] ' '[ Framework 2 ]' i Errgrs)
—— — A python H:“l::l:ﬂﬂ q:ﬁlﬁr]

Re-deploy
training models
(update the
Model Registry)

" mongoDB.

IMAGE data Repository DICOM data Repositery
JPG PHE DICOM

"

-
|
1
|
|
1
1
1
1
¢
|
—

CONFIDENTIAL. ALL RIGHTS RESERVED.




Technical Stack greenojo,

Building Blocks from a Model Consumption perspective

Generate Runtime Embed i
Models (Tensor . Al /e O'I” ar;]y
RT/ONNX RT) in form NS C€VICE/NOCE WNETE
of Docker Images data is generated

Transform Models
(.onnx) for increased Run in onnx.js within

Portability & node.js framework
Push Trained Models Performance Run from any

into a Model Registry” mobile/web

on Cloud _ _ _ browser
Configure Models in Run in a Python

form of Web mmmmmm— SCript and embed in a
Services/REST APIs PowerBI| dashboard

Consume Models and Embed as part of a

add Interpretation |Eu—
(LIME+SHAP) DX el
S li Model : C -
upplier — Viode Middlemen — Converters and onsumer —gq,e

Repository/Register Support Frameworks Any Browsers -, o
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Solution greenojo,

Model Design

VGG-16 VGG-19

precision recall fl-score  support precizion  recall fl-score  support

Covid-19 1.82a 1.2@8 1,862 E Covid-13 1.228 1.288 1. @82 E

Hormal 1.82a &.952 @.981 7 Hormal 1.2 2.928 2,982 27

viral Pneumonia B.964 1.868 2,932 27 Viral Pneumcnia B8.931 1.2@8 2.964 27

accuracy 2.983 59 accuracy .98 53

mACro avg 8.588 8.938 2.988 53 _macro avg 8.377 2.375 2,975 53

weighted avg 8.984 8.982 2.983 59 weighted avg 8.968 8.966 2.968 ca
Maodel accuracy Model accuracy

e 4

accuracy

1 0 2 ) 2 100
poch

OZ— dmw0O00w

model loss model loss

OZ "  XO0>»r-donm
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Solution

UX Design using Explainable Al - Context

greenojo,

smart n sustainable solutions

LIME (Local interpretable model-agnostic explanations)
SHAP (SHapley Additive exPlanations)

HIGH

A Accuracy-interpretability trade-off*

* subjective oginion, accuracy may
. vary depending on ML problem
* Deep learning

* XGBoost

* Support Vector Machines

s K-MNearest Neighbors

Accuracy

« Decision Trees

* Logistic regression

= Linear regression

>

Low e HIGH
Interpretability

LOW

AN

4 N

Covid19 X-Rays/

TestData —

Scans

ELIS

Skater
PDPbox
Inte rprethL

Libraries

- Ll - - -

Iindividual Conditional Expectation
{ICE] Plot

Acoumulated Local Effects [ALE] Plot
Partial Dependence Plot (PDP}
Permutation Feature Importance
LIME

SHAP [SHapley Additive exPlanations)

/\{ LIME + SHAP H Explanation
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« SRT-T

* CCPA (in 2020}

+ Equal Credit Opportunity Act

Regulations (ECOA]

= Fair Credit Reporting Act
[FCRA)

Explainable i35
AI Models

* Linear regression
* Logistic regression
= Decision trees

Model agnostic
methods




greenojo_

smart n sustainable solutions

Solution

Running the models in a GPU cluster

! 3 F B B a wiw o

LIME (Local interpretable model-agnostic explanations)
SHAP (SHapley Additive exPlanations)
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. smart w sustainable solutions

80: Applied Analytics for Digital Enterprises
o ‘o0

Thank You

Greenojo provides Automation, Analytics and Al solutions to
enterprise customers

For RFPs, Solutions and Sales/Partner
enquiries, connect us at - sales@qgreenojo.com
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