CTRL+ALT+INNOVATE

Rebooting R&D with GenAl (one Bot at a time)

Daan van der Munnik
Philips Image Guided Therapy Systems
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It is our purpose to improve
people’s health and well-
being through meaningful
innovation.

We aim to improve the
lives of 2.5 billion people

per year by 2030.*

* 2 billion by 2025




Strong positions across our portfolio of businesses

Last 12 months’ sales

Diagnosis & Treatment
47% of sales

Image Guided
Therapy

Diagnostic Ultrasound

Imaging

Systems, smart devices, software and services, powered by
Al-enabled informatics

Supporting precision diagnosis and minimally invasive
treatment in a growing number of therapeutic areas such as
cardiology, peripheral vascular, neurology, surgery, and
oncology

Connected Care
29% of sales

T ikl

Monitoring

Enterprise
Informatics

Sleep &
Respiratory Care

Ambulatory, home-based and in-hospital monitoring and
workflow solutions fueled by advanced interoperability and
patient data insights

Connecting patients and caregivers across care settings,
delivering clinical, operational and therapeutic solutions

Market-leading capabilities integrating platforms, informatics, and services

© 2024 Koninklijke Philips N.V. All rights reserved

Personal Health
20% of sales

Personal Health

Broad range of
consumer solutions
to support people
in proactively
managing their
health and well-
being
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Philips Azurion
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Why do we care about Al as an organization?

Promise of productivity improvements and innovation
« Ship faster

« Ship what we could not in the past

« Become more successful as a company.
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Something changed 2820-2025

*(If we don’t and our competitors do, we fall behind)

*(If we don’t separate hype from substance, we waste resources)

PHILIPS



Current Al Landscape

Linguistic
Processing

Image
Processing
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Foundational Models

Grok-3

DeepSeek R1

GPT 40

Claude 3.7

Qwen 2.5

Gemini 2.0

Llama 3.1

Llama 4 Behemoth
GPT5

Deepseek
OpenAl
Anthropic
Alibaba
Google
Meta
Meta
OpenAl

closed
open

closed
closed
mixed
closed
open

mixed

closed

2.7T
671B
1.8T
70B
72B
?
405B
2T
1.8T

128K X

32K w4
128K &
100K Y

128K-1M  §y;

1M - 2M 2
128K 0

?
400K
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Different Models, Different Sizes

deepseek-r1

DeepSeek's first-generation of reasoning models with
comparable performance to OpenAl-01, including six dense
models distilled from DeepSeek-R1 based on Llama and
Qwen.

16b 7o 8 14b 32 70b 671b

&, 337MPulls (& Updated 8 weeks ago

671b W > 29 Tags ollama run deepseek-ril:671b [ﬁ
Updated 2 months ago 739e1b23Pad? - 404GE
model arch deepseek2 parameters &671B . qguantization Q4_K_M

params { "stop": [ "< |begin_of_sentence|>", "< |end_of_sentence, 1488
template {{- if .System }}{{ 1 }}{{ end }} {{- range $i, §$_

license MIT License Copyright (c) 2823 DeepSeek Permission is he. 11kB

https://ollama.com/library
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Different Models, Different Sizes

llama3.1

Llama 3.1is a new state-of-the-art model from Meta available
in 8B, 70B and 405B parameter sizes.

toals 8b 70b 405b

&, 89M Pulls (B Updated 4 months ago

w © 93 Tags ollama run llama3.1 s
Updated 4 months ago 46e0c10cQ3%e - 4.9GB

model arch llama parameters 8.838 guantlzation Q4_K_M 1.9GB
params { “stop"”: "e|start_header_id|>", Y<|end_header_id|>" B
template {- if or .System .Tools }}<|start_header_id|[>system<|en,, 1.5kB
license LLAMA 3.1 COMMUNITY LICENSE AGREEMENT Llama 3.1 \ i E

© 2024 Koninklijke Philips N.V. All rights reserved il LI.JS



Model Customization

« Prompt Engineering

« Guide model with specific prompts

Context
+ Retrieval Augmented Generation (RAG) Engineering LLM (CPU)
Types of Context

« Enhances generation with external knowledge ! ] 4 Context Window
P | Prompting

User

» Agentic Use
[ Retraival

« Connect/chain LLM’s Files ( DIsk )
« Augment LLM'’s with external logic, :

Tool calling
tools & resources

+ Fine-tuning

« Tailors model to specific task https://www.qodo.ai/blog/context-engineering/

o Pre-training
« Train model from scratch

PHILIPS



Retrieval Augmented Generation (RAG)

Embedding Embedding 1 Query

& o 2 1 & <

G N l 99 | chunking @ ‘.‘. Retrieval Augmented Generation
3

BT‘ Relevant Data P
# il I = " %
a 5l

N sevee
i eopie

Data Preparation
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Semantic similarity

Semantically =
Different

Semantically —
Similar

_ % [ How are you? }

oo

e

-~ 8 { How old are you? J

[I-am 20 years old. J 9

Can be answered by

the same responses

L 8 {What is your age? ]

['I am 20 years old. ] 8

PHILIPS
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Embeddings & Vector Database T
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Combining RAG with knowledge Graphs

Use regular RAG (vector search) to get semantically similar items

Locate these items in the graph

DA VINCI

Traverse the graph to gather related items
Feed all of this to LLM

Knowledgo gragh

(N
- BR
- -

Gengh sonreh

Jan 11984

LM with prompt 1o
penarate the final

Gontaxt passed to an
Lm answer
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MCP (Model Context Protocol)

MCP Sarver
{Local} ;' A |
/ o
* HOSt Database
« User-facing Al application - i
: - - , /" MCPHost
(i.e. LLM like ChatGPT, IDE like VS-Code/CoPilot or custom agent) MGF Server

lr ; (REme) "—*';
« Client ** —*n

« Component within the host that manages

Document Store
communication with the MCP server
. Server \—&\
. . K ‘//‘J
« Lightweight component that exposes external \ A
_ . sy Github Connectar
capabilities or data sources to the Host via the MCP \ oo |
protocol. @/ + Jira
Hx'"-..
\M\R\ :
\‘“‘n ='--. ..
.. :

https://www.infoq.com/articles/mcp-connector-for-building-smarter-modular-ai-agents/
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Agentic use: Basic building block

In > LLM > Out
N\ 2N 2y
Query/ " oy Read/
Results Response Write
w kY,
vV .
Retrieval Memory
Tools i.e. the Prompt cache

MCP (model context protocol) or

Direct tool calls

https://www.anthropic.com/engineering/building-effective-agents

© 2024 Koninkilke Phillps N.V. All ights reservec PHILIPS



Pattern: Prompt Chaining

« When tasks can be easily decomposed in sequential sub-tasks
« Examples

« Generating content, translating content

« Generating spec, decomposing spec into features, creating code for each feature

Pass
> | LLM Call 2 LLM Call 3 - | Out
Output 2

In - LLM Call 1 Gate

Output1

Exit
Fail

PHILIPS



Pattern: Routing

« When there are distinct categories of tasks; classification handled by LLM or traditional

« Examples
« Routing simple questions to smaller models

« Route different types of requests (i.e. Azurion requests vs iApps requests)

LLM Call 1
In . > LLM Call REELELL> LLM Call 2 P Out
Router
LLM Call 3

PHILIPS



Philips IGT-Systems use cases
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ChatGPT Enterprise & Office365 CoPilot

Off-the-shelf solutions
Safe for use with Philips information

e Al Innovaticn Exparts (e2.14)

B3 Mew project

B iraging traceability

ChatGPT =

Upload documents
Create custom GPT’s / Agents
Generate Code to automate tasks

What can | help with?

£4 Company knowdedps

Philips context

Word OneDrive
Excel Outlook
PowerPoint MS-Teams

OneNote SharePoint

PHILIPS



File Edit Selectio View Go Run Terminal Help

Philips context

GitHub CoPilot o em—

Philips Healthcare C# Coding Standards

You are GitHub Cc nfigured 25 Healthcare C# coding st ard

must be followed in all CG# code

cp CRITICAL ENFORCEMENT PROTOCOL
Renaissance M

E‘S I 4/ - Qe When working with C# files (.cs):

2. IMMEDIATELY
3. REFUSE
4. PROVIDE ¢

VALUES AND TYPES STANDARDS (10@)

10@301 - Nullable Value Types

* Rule: Use nullable value types appr ely and check for null before use

» Check for: Unc > Vi ) sage

B Ratismel Carluest

1 vt bt fock boiondis

Bl Gomneci 4 Qe Configurnd Tact Cases - verdes Hetory Tupe: ICanhgundlsons |

oA Tennd B Tyat! DACrhsSiiCae
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GitHub CoPilot + Renaissance _ES|

“What is the file path of the function that has the highest number of calls in the codebase, how many times is it
called and how is it used ?”

Step 1:
Graph search finds the most used function

Output

Function: TraceScope.start File Path: | tracescopeh (line 15) Number of Calls: 23,283 times

Let me read the file to understand how this function is implemented and used:

Step 2:
GitHub Copilot finds where it is implemented
and summarizes its use Now let me search for more context about how this function is used throughout the codebase:

PHILIPS



Th ou g ht sont h e use Of CO P | | ot 2et) (oo ) (e ) (Lacations © ) Civent companias =) ARG

O Search with Recruiter

8+ additional advanced filters

L] Vibe COding 9 Spec coding a g;::/i;'::{;g;&.;;m/m SME xbeCodlngC|eanup$pecialisllLLMs|DeepLeam
TS/SCI sl Po|y|Dala Science | Spademsp
Color 5, Colorado, United States
ﬁm Raj Gupta, Joe Simon and 36 other mutual connections
« Be sure to have static analysis & hard-gating
Curtis Maﬂooﬁ
o TiCS' Sona rCube’ Coverity r[?\e\q lSzt; F(".)ps'r ibe Coding Cleanup Specialist §Clinical Data SciencefAl Student
Skalls ure Coding
mﬂ Vibe Coding Cleanup Spec&aliliSwifU‘ |i0S Dx | D per | C
. . o ipt D per | React Devel | Kotlin Android ...
« Junior developers VS senior developers ‘ .
« CoPilot = junior developer, acting as a senior developer A o Bovios.sonSpeer s 7ther st connations
° Norma”y yOU palr a jUnIOF W|th a senior &)‘ .El:;f;::::{]rxg Iverol
Fx)_&l?lvclsl?evutieT N b reorepraCy Theorist, Bul'derol Amazmg
« Mass agentic mode

« Do you want to pair with 100 junior developers at once ?

PHILIPS



Azure OpenAl

B Az A Foundry dazawandermunnik-testproject & Madals = endpeints

in] Manage deployments of your models and services

Thwervimw

Model deployments  Senics endpoarnts

il Maodal catalog

Secure link to

Establish a low threshold
playground

Safe deployment & use of
different models

S8 Evahuation

) Guardrais = controts

P Risks + alerts wrey

icw

company

i Governancs e

data lake

My asacts

[y Playgreunds ) Reset view
CD Al Services
Basiicl anad castomize A
% Agents: menew Mame Macdel name Model version State
/> Templates T
. daantesthubsIsersacss 3088 Aoie A ervices ¢! Get endpaoint
I, Bna-tunmg
e Cantert "_:) COM prater-1ese- pray aw COSMPUTEr-LISe- Preview: 202 5-03-11 Succeeded
=] BB
Understanding
[ Frampt fiow gpi-do gpt-da 2024-11-20 Sucoeeded
B A AMlbrdry  doerae sk ripmpert Madd cmaog il B N T S 1 'ﬂ'”“ e
= Find the right model to build your custom Al sclution stz
o
Modals f1338

< fubtmir il

 # aeigninamd

[+ bH

] Tkt cemonk.

u wwt adls i migsral-devament o 2505 u awi
databricks T Er— s
[ Data +indaxes B T [+ Do [y s o & [+ Lot B
BE Web apps
a ] ol n o i - DeopSaeh BL0500
Moo
Azure services of ek 3.k o= et
. iR - | iyt gl
h o y 2 = 4 @ = [+ Pt Lo '+ Lt
Createa Document Al Search Azure OpenAl Subscriptions Azure Al Storage PFipelines Appl_ication More services L P - NS
resgurce intelligences Foundry accounts Insights i -

% Hasmin
o i EE——

3 Aroh-encie- et 3
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DHF Chatbot

Chatbot based on curated set of

product/design documentation

Keep a close eye on capabilities of
off-the-shelf solutions...

= @ rcTsDHF Bot

Previding Answer far: How many tooch screen moddles can |

connect o an AZunion system 7

E9 Answer: Up to three touch screen modules can be connected to

T’ tem, These modules can be placed in different
Facatin & towch soreen modile can be attached to the
accessory rail at the tableside in the examination room, which can
be posttioned on the doctor side. nurse side. or foot end, A second
touch screen module can be maunted on a pedestal in the
axamination room [optionall, and a third touch screen maduls can
e located in the control reom: (opticnal). All touch scrsen modules
display the same application in the same state but also have the
capability o display different applications simultansausly,

the Azul

4 Disclalmer 4, :
._ = Thiz Jl-generated response does MOT include praduct snd soiution
ko S certifications, nor locsl regulations,
ﬁ;ﬂ + My answers can be incorredt: pleace RUWAYS refer 1o the ofificial
1

dacumentation o your local requlatory team.

Was 1 halpful 7

1 » Please verify my answer with this docum entis) below:
Refar: 42

B _

= Azurion IFU Dedta R3.0(4523 001 03571 vF) to R3.0 C5A {4523 O
Refar: 18

DHF340704_SDS_Experience Design.docs

Rafor: 19

£

1624

How many touch screen modules can | connect 1o an Azurion system 7

Provides direct link to

referenced documentation
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DELPHI

« Regulatory bodies found out how to use Al ©

« Still need to be careful in using Al for medical device development

« Workflow for automated complaint analysis and similarity search

« Complaint-based Keyword Search
Keyword-based search using terms generated from an LLM-driven complaint analysis
to identify complaints with similar language and key phrases.

« Manual Keyword Search
Keyword-based search using user-specified keywords
to identify complaints with similar language and key phrases.

« Complaint-based Semantic Search
Semantic search using an LLM-generated summary of the complaint
to find complaints with similar meaning, even if they do not share the same words.

« Manual Semantic Search
Semantic search using a user-provided text input
to find complaints with similar meaning, even if they do not share the same words.

PHILIPS



Delphi —ES|

« Enhancing the CAPA search process: semantic search
—
Transform
Complaint data
into a formal l

([

knowledge base

. =
— — .=- ﬁ
New CAPA case - Reviewer Al assistant =3 Reviewer
opens for provides case L4 derives an = 5 confirms choices
investigation details to Al expanded set of 3 and query results
assistant search terms are returned

PHILIPS



Al Test Engineer

Proof-of-Concept:

Fully automated & code-free test execution through a computer-use agent model*.

Benefits:
« Execute any BDD scenario without need for an application-specific test interface.
« Execute cross-platform and cross-application testing.

« Robust against minor changes in Ul, configuration changes,
or minor changes in incoming live imaging (e.g. noise, or background).

*compute-use agent model: Al model specialized in executing actions in Graphical User Interfaces.

PHILIPS
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Computer Use Model

Send arequest
to the model

Receive the
model response

Initial Task

Screenshot + Previous

Context

Computer environment

(client app)

Capture the new
environment state

Computer environment

(client app)

Execute the
received action

© 2024 Koninklijke Philips N.V. All rights reserved. pH I llps



Test Case 1

Legacy to BDD transformation

Step 1: Renaissance

- Causal graph extraction and deduction of data-flow relations Chstep
Definition 1. X

- Node reduction (compound nodes) based on pre-defined logical rules

. 1
Step 2: Renaissance

- Node and Edge merging/creation based on semantic equivalence of nodes Do

Step 3: LLM (or Deterministic Algorithm)

Creation of parametrized step name from code snippets

Creation of parametrized step implementations
Step 4 and 5: Offline MBT + ComMA
Graph walking and optimized generation of BDD scenarios with tables and examples
Generation of C# step definitions and adapter.
Generation of C++ step definitions and adapter

Generation of ComMA Models for SSCF Adapters

i' Reduced Causal | |
Graph 1 1 I\

) LR I 2
Reduced Causal I
Graph N |
-

ComMA Interface
Model

BDD Scenario
Causal Graph 1

BDD Scenario
Causal Graph N

Overlay Causal
Graph

Technologies Legend

Step 3: LLM + LARK

Step 1 and 2: Renaissance + OfflineMBT

Step 4 and 5: Offline MBT + ComMA

“ESI

PHILIPS



Other initiatives

« In house:
« CAPA facilitator toolbox
o« Document Review Assistant

« Etc. etc.

 Off the shelf:
« Rematiq (Al Powered Product Compliance)
« Blitzy (Al-Powered Autonomous Software Development Platform)

« SysDICE (Al-Powered MBSE Knowledge Management)

« Etc. etc.

PHILIPS



Manage Al Portfolio

« Stay on top of initiatives & opportunities

« Potential efficiency gain ‘S
IWANT TO
BELIEVE.

»

"‘""."w‘-h A(l“.l" -

« What will we automate

Which roles/departments will be using it

High level estimate of productivity gain

°
n
Ty

High level estimate of cost

Manage expectations
“vendors claim, management wants to believe”

p
L
"

-~
-

e Funnel

. —~
.

« Investigation, demo
 Proof of concept

« Deployment

024 Koninkiike Philips N.V. Al ights reservec PHILIPS



Measure Adoption

+ 4 Overyig |
tion n solutions !! ©aSuring eva) ©r Prodycy; Y by lingg 9% (Log) i relj ause jt |
rin ga do P home grow encourages Verboge and inefﬁcient Codg, doesp, ‘t 8ccoyns for Quality, and jg asily
« Measu i nto a I I manipulated - Whife Log Can Provige Conteys Whan combined With Othar Metrjng like ‘A‘
|d telemetry |ar |eve| efect g ity, it i e ity | L &
e Bui . d on granu combination of Metrjcg from frameworks !ike_ggﬁﬁ__mgtfjgg and_§Eﬁ_{;j§ Provigeg a |
In Sig hts require More holistje and aCCurage View of 8 teamg performance. &

[

lp ®
does not always help
- GDPR

ivial
n-trivia
hard / no
productivity = very
ing
« Measuri

?
re o
d measu coding -
” a 00 s On
de accepted” a g eloper spend

Is “#lines-of-co e of time a dev :

S
« What is
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Conclusion

« Manage Al portfolio

« Prioritize on efficiency gain

« Separate hype from substance

« Measure

« Adoption .@

 Productivity gain (difficult)

« Connect to company “context”

« MCP or native integrations

PHILIPS
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