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Big data, ML & AI – are they just the same thing?
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AI IS WHATEVER MACHINES CAN’T DO YET
- Wikipedia

Big Data
Infinitely large data that 

cannot be analysed using 
traditional data processing 

techniques

Machine 
Learning

When machines learn to 
perform tasks, or learn 

insights from data

Artificial 
Intelligence
When the learned tasks 

emulate human cognition, 
or even surpass it



Automation in Diagnostics
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Thyrocare’s Lab



Automation in Diagnostics – Pathology & Lab Medicine
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Pathology & Lab Medicine has 
scaled exponentially 

due to robotics and automation

Pathologists sign out 
1000s of tests per day

Only review ‘edge’ or 
‘abnormal’ tests – 
rest auto-reported

Democratisation of 
blood testing



What about Radiology?
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Radiology clinical flow has remained 
largely unchanged for the 

past several decades

Yes, PACS and 
digitization have 

come

Radiologists still “see” 
all scans

Even though it is a 
“fixed cost” business



Deep Learning is transforming the world of radiology!

What is Deep Learning? Supervised Learning?

• Traditional technique – 
most healthcare AI is 
focused on this

• Labour intensive – “Ground 
Truth” is vital

• Involves “feeding” labelled 
data into algorithms so that 
patterns in the data are 
recognised

• For example – Facebook’s 
face detection only works 
once enough pictures of 
people are tagged by users

EMNIST Dataset for Digits



How is an AI algorithm created?

Find Data Train the Model

Validate the ModelTest the Model

Most important step – find as much 
heterogeneous data as possible, that 

addresses the problem you are trying to 
solve

The data is split into training and validation 
datasets – the algorithm finds patterns 

itself on the training data

The trained model is validated on the 
balance data – summary statistics are 

calculated

The trained model is then tested on 
independently acquired data



SOME EXAMPLES FROM RADIOLOGY

Patient Scheduling 
and Preparation

Scanning / Image 
Acquisition

Diagnosis Processing and 
Analysis
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PRE-SCANNING: PREDICTING PATIENT WAIT TIMES!



PRE-SCANNING: WILL THE PATIENT SHOW UP?



SOME EXAMPLES FROM RADIOLOGY

Patient Scheduling 
and Preparation

Scanning / Image 
Acquisition

Diagnosis Processing and 
Analysis



Automation of 
the MR 
protocoling 
process
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AIRx™: Intelligent MR slice prescription developed by GE



Reconstruction of 7T-Like Images From 3T MRI

Axial views of (a) 3T MRI 
and (b) 7T MRI of the same 
subject, together with the 
zoomed regions. 7T MRI 
shows better anatomical 
details and tissue contrast 
compared to 3T MRI.

Bahrami K, et al. Reconstruction of 7T-like images from 3T MRI. IEEE Trans Med Imaging 
2016;35:2085–97

Deep learning based 
Reconstruction 
results for a brain 
region  



Improving the SNR of ASL MR using deep learning

Gong E, Pauly J, Zaharchuk G. Proceedings of the 
Annual Meeting of the International Society for 
Magnetic Resonance in Medicine, Honolulu, Hawaii. 
April 22–27, 2017



Deep 
Learning 
Based 
Image 
Recon for 
Low Dose 
CT



Synthetic PET – Generate PET Images from CT
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A better lung nodule characterisation tool using ‘Synthetic PET”?
Presented at RSNA 2018



Synthetic PET – Generate PET Images from CT

Synthetic PET
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Input CT Image True PET Synthetic PET

Presented at RSNA 2018



CT input PET overlay Synthetic PET overlay



CT input PET overlay Synthetic PET overlay
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SCANNING: CREATING VIRTUAL MRI!

Mahajan et al, ISMRM 2019
Mahajan et al, ECR 2019

VIGANIT: Virtual Imaging using Generative Adversarial 
Networks based Image Translation
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EXAMPLE OF VIRTUAL MRI PERFORMING AS WELL 
AS REAL MRI

Mahajan et al, ISMRM 2019
Mahajan et al, ECR 2019

Input T2W Image True Diffusion 
Image

Virtual Diffusion 
Image



THE RADIOLOGY WORKFLOW

Patient Scheduling 
and Preparation

Scanning / Image 
Acquisition

Diagnosis Processing and 
Analysis



POST-PROCESSING: AUTOMATED LIVER, VESSELS 
AND TUMOUR SEGMENTATION

Poster at ECR 2019
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Under development; presented at ECR 2019



Input T2 Axial Image

Output Segmentation

AP Diameter

Under development; presented at ECR 2019



Automated detection 
of key vertebral points 

leads to detailed 
analysis like spinal 

canal diameter, 
listhesis, fractures etc.

Developed by Synapsica, New Delhi; Submitted to ECR 2020



Automated White Matter Lesion Detection

Reproducible, accurate results with zero effort
In collaboration with QUIBIM, Spain



SOME EXAMPLES FROM RADIOLOGY

Patient Scheduling 
and Preparation

Scanning / Image 
Acquisition

Diagnosis Processing and 
Analysis



Brainstorming, annotation, validation – all done at CARING, New Delhi







All types of intracranial bleeds detected by 
this Algorithm







Ref: AiDoc Medical



AI based QA system: AI reads every scan in tandem with 
radiologists and highlights ‘mismatches’…

A live dashboard 
monitors AI 

performance vs 
radiologists, 
marking out 

‘mismatches’ 
(yellow)

Currently deployed at CARING, Mahajan Imaging



…and a 2nd radiologist acts as an arbitrator

The arbitrator has access to a portal where she/he can define who was right – AI or radiologist



CARING experience of using AI-based QA

AI Impact – 12 wrong reports 
avoided by AI

708 ‘normal’ cases re-read by AI

46 cases labelled as ‘abnormal’ by AI

46 cases re-read by arbitrator 
(radiologist)

12 cases with truly missed findings 
detected



Lung Nodule Characterization

Automated lung nodule detection and characterization

Presented at ECR 2019



Lung nodules can be automatically detected and characterised 
to be benign or malignant by AI

• Nodules are detected 
and saved as 
secondary capture, 
viewable by 
radiologists. 

• Acts as a double 
reader, making sure 
no nodules are 
missed, improving 
quality of reporting

Presented at ECR 2019



Radiologist Accuracy
77-78%

AI Accuracy
84-87%

While extensive 
studies are 
required to 
determine the 
clinical utility of AI, 
especially as it 
relates to 
characterising 
nodules, initial 
results are very 
encouraging… 

Presented at ECR 2019



Automated Bone Age

Presented at ECR 2019



DIAGNOSIS: AUTOMATIC GENERATION OF CHEST X-
RAY REPORTS



46All AI companies at RSNA 2021



These AI algorithms are all coming into the workflow in a 
fragmented manner….
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NICHE SOLUTIONS
Body part x modality x 

disease

INCREMENTAL
10%, 20% gains

GENERALISABILITY
Does it work?
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Patient Scanner Image Radiologist Report Clinician

AIAIAIAI
AIAIAIAI

150+ FDA Approved Apps
2.6Bn+ of VC Investment

20Bn+ market by 2031

But it is extremely difficult for healthcare providers to 
ACCESS, ASSESS, INTEGRATE and MONITOR these AI niche solutions



What if…
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What if we could create radiology’s ‘lab 
medicine’ moment – one rad signs out 

1000s of reports?

Multiple AI systems 
on the same study?

Near 0 switching 
cost between AI 

systems?

Algorithm (reagent) 
rental business 

models?



CARPL – the unifying platform for radiology automation
The world’s first vendor neutral testing and deployment platform for radiology AI
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Patient Scanner Image Radiologist Report Clinician

WORLD’S LARGEST 
AI MARKETPLACE WITH 30+ APPS

WORLD’S FIRST 
AI TESTING & MONITORING PLATFORM

ONE-CLICK VENDOR NEUTRAL
AI DEPLOYMENT PLATFORM

CLINICAL 
AUTOMATION

PRECISION 
MEDICINE

PREDICTIVE 
MEDICINE

AIAIAIAI
AIAIAIAI

AIAIAIAI

Improved
Access

Affordability
Quality
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Faster 
AI Development

Better 
AI Performance

Wider
AI Applications



Developer Ecosystem

Health Tech Ecosystem

Provider Ecosystem



Clinical automation is just ONE piece!
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Outcomes Prediction!
Precision Medicine!

Radio-genomics!

Things clinicians can’t do..



What does this mean for diagnostics?
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A new field is emerging!
INTEGRATED DIAGNOSTICS!

Digital Backbone Learn about AI Friend not foe!
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“No power on earth can stop an idea 
whose time has come“

- Victor Hugo

Thank You!


