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Occupies 3 rooms:

¢ Examination (this picture)
e Operations

* Technical

Superconducting magnet
cooled with liquid Helium at
-269.15 °C
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Occupies 2 rooms:
* Examination (this picture)
* Technical

6+1 degrees of freedom
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Our customer needs

Optimal clinical performance

Predictable system operations

Predictable cost of ownership




Strategic intent

Zero unplanned system downtime

M for zero

At Philips we understand that providing care today means
Healthcafe more than just providing technology. IFisiabout making every
investment worthwhile and every usable moment count
That's why we are dedicated to working with you to reduce
unplanned downtime.

Three ways of increasing your uptime:

Predictive maintenance is on the rise. We envision that, by 2018, one in '
five ice events will be triggered by careful analysis of

system data - and will therefore take place before any major issues arise.

This maintenance can also be planned so there is no disruption to your workflow.
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>12,000

it - Philips imaging systems are monitored
the lookout for issues that daily to identify patterns that could
Ty W Vol ubtne indicate preventive action is required

10 ooo.,.\/ —
b locations in major time
zones help resolve

your problems quickly
and effectively

cases are proactively handled every year
by our centralized monitoring team to
reduce unnecessary downtime

www.philips.com/aimingforzero
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High-level architecture NE2
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Data integrated N
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1.5 PB in hundreds of tables TERADATA &6 server

salesforce w

More than 80 different data sources integrated for the complete \ /
connected installed base including CRM system, SAP, factories,

VERTICA

3-9 years of historical data T

3 trillion data points

24/7 live data feeds
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Use case 1: proactive maintenance N

_ Live device
OIS o8 dat

Relational \ Q | K 010 o1

databases ﬁ ﬁ 106 0110 0! I A l / ;
= Data Data Alerts based Planned Value
= integration analysis on predictive maintenance
_ models

Historical

device log data

25 March 2024 Big Data and Al for Maintenance of Medical Imaging Systems
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Remote monitoring dashboard

PHILIPS RADAR 20

v Global Stats

1620 systems processed
—
Total systems in RDW 1840

21 critical systems
Total systems processed 1840

45 systems analysed
Total critical systems 1840

@ Location
Find location or @ system
[¥] ¥ Al regions (5478)
¥ APAC (1923)
] » ASEAN (222)
[] » Australasia (534)
[] » Greater China (1893)
[] » India(222)
» Japan (534)
[]» EMEA(222)

[ » LATAM (534)

25 March 2024

& | ¥ Country ‘ T Site Name

‘ ¥ Category ‘1’ Device type ‘YSystem ID ‘ Aggregate title

Help User Name w

‘ T Priority ¥ ‘ ¥ Last Alert date

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Japan

| pisplay alert legend

[ @ Predictive P

|| () CAT matches E5
All 25

0Q 15T 8RS

15T 8R5
15T 8R5
15T 8R5
15T 8R5
15T 8R5
15T 8R5
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68942

78456

100200

35758

57941

57941

45887

78456

78456

45887

57941

» Highest severity alert description shown
Alert description shown here

» Highest severity alert description shown

» Highest severity alert description shown
Alert description shown here

» Highest severity alert description shown
Alert description shown here

» Highest severity alert description shown
Alert description shown here
Alert description shown here

Alert description shown here

Co T

20-May-2017
21-May-2017

22-May-2017
24-May-2017
24-May-2017
24-May-2017
22-May-2017
21-May-2017

21-May-2017

22-May-2017

24-May-2017




Remote monitoring dashboard

PHILIPS RADAR 2.0 Help User Name w
Monitoring Dashboard 100200
>» e e ten isiepaags 4 aer e EEae s ssaes Site ID ype Model Name Model Numbe
a 100200 aitcalneed [ 1620420  Achieva  FDIO/IO 007
Overview
Notes | User2 @ 18-A % +
| Create new case -
Open Alerts Alerts
Category A+ Category AlertiD Description Priority Date and time Date and time v

- Category3 4% Category3 458798 Description One 114814 20-May-2017 21-May-2017 11:48:14

% Category 1 57 Category 2 987865 Description Three System restricted 12:4815 21-May-2017 21-May-2017 12:48:15

S

9 Category2 9 21-May-2017 13:4815

g Category 1 81 21-May-2017 14:4815

ﬁ Category2 9% 21-May-2017 15:48:15

% Category 1 8l 21-May-2017 16:48:15

E Category2 9% 21-May-2017 17:4815

U]
@ Category 1 81 21-May-2017 18:48:15

. J Priority 5 Scheduled activity Ignore these alerts till 25-07-2017 or + | till case is closed B 73 .

Selecting Priority 1 or 2 has

S: s impli ! &
System Usage afety/security implication Cancel

« _— —
Ve e e e ; = :"“ Time Activity Time Activity

073117 Starting System 07:32:14 System Started

3 4 5 7 8 9 07:36:17 Case 1 Started 07:36:17 Case 1Stopped

rz_ 08:3117 Case 2 Started 08:31:45 Case 2 Stopped

° ! ‘ : . ' ¢ 08:45:17 Case 3 Started 09:20:14 Case 3 Stopped

? 1015:17 Case 4 Started 10:20:14 Case 4 Stopped

10 25 March 2024 Big Data and Al for Maintenance of Medical Imaging Systems
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Use case 2: Knowledge search using GenAl

* Problem: find relevant information given a problem in service documentation

* Approach: information extraction & enrichment, search and Q&A using LLM

* Challenge: (pdf) documents contains domain specific languages, tables and figures, customize GenAl
solution to domain specific use case

B onbesto User query |
embedder User query
Service Docume.nt Enriched
documents analysis documents
Wikifier

amples
i Recall@tops Correct (%) | Partially correct (%) Supported by

enrichMyData

Philips
Expert.Al
Jsi

Generation
model

55 1 0.92 78.17 12.73 9.09
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Challenge in compliances

* Servicing of medical devices is regulated by government agencies (FDA,
EMA, NMPA etc.)

Servicing is “the repair and/or preventive or routine maintenance of
one or more parts in a finished device, after distribution, for
purposes of returning it to the safety and performance
specifications established by the OEM and to meet its original
intended use.” [FDA]
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Challenge in compliances NE

e Data capture & pipeline:
* Data capture needs to be compliant on privacy and availability
* Balance these aspects with regulatory obligations and Philips’
intellectual property interests

* Al applications:
* Model selection/reuse
* Traceability
e Trustworthiness
e Explainability
* Reliability
e Data quality

13
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Challenge in compliances

* Servicing of medical devices is regulated by government agencies (FDA,
EMA, NMPA etc.)

Servicing is “the repair and/or preventive or routine maintenance of
one or more parts in a finished device, after distribution, for
purposes of returning it to the safety and performance
specifications established by the OEM and to meet its original
intended use.” [FDA]
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Challenges in development and operation for GenAl solutions

» Specialized models for specific tasks

Generic Specialized
* Specialization achieved by additional domain-specific data and/or
modified model architecture
* Multiple deployment options >
— Private APIs (e.g. OpenAl ChatGPT)
— Cloud APIs (e.g. AWS Bedrock — models by Anthropic, Stability Al etc) >

— Self-hosted (e.g. Meta LLaMa2)

PHILIPS
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Customization of GenAl model for specific tasks/domain N
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* Implementation on new tasks (e.g. new domain) requires adaptation

Prompting Finetuning

What

Pros

Cons

When

Changing/extending prompt to steer LLM or to
include supplementary data

* Fast to implement
* No (re)training
* No technical expertise required

* Prompt size limits additional data
* Limited adaptability
* Hallucinations

e Same or similar tasks/data
* Fast prototyping

Re-training of (a portion of) the model with
additional data

* High adaptability
* Better performance
* Can learn from large dataset

* Requires additional data
* Computationally expensive
* Requires deep technical expertise

¢ Novel task
¢ Novel domain
* High precision
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Cost analysis for development and deployment

Meta Llama2-70B self-hosted on AWS with finetuning
Meta LLama2-70b on Bedrock without finetuning
Meta LLama2-70b on Bedrock with finetuning

GPT3.5 without finetuning

GPT3.5 with finetuning

0 50,000 100,000 150,000 200,000 250,000 300,000

M Finetuning (one time) M Operational cost (yearly)

Input parameters
Training

# Training tokens
# Training epochs

Inference
Average #requests per hour
Average #input tokens per request
Average #output tokens per request

1000000000
3

1800
4000
300
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2 Thank you! N

* If you are interested in collaboration, please reach
out to g.gao@philips.com

enRichMyData


mailto:q.gao@philips.com
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