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It all started with the microscope in 1846 in a garage in Jena 
ZEISS – A globally leading technology company
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1846
The first instruments were simple 
microscopes with 15x to 120x 
magnification.
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Supporting the Field Service Engineer

▪ Challenge: to provide relevant information
▪ where it is needed
▪ in the situation it is needed
▪ in a suitable form so that it can be used immediately

▪ Mainly:
▪ Spare parts
▪ Customer information
▪ Technical documentation

▪ Information has to be connected and represented in a 
personalized way

▪ Recommendation mechanisms facilitate the access

▪ Tickets / Orders
▪ Error codes / Cond. Data
▪ Best practices
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Knowledge graph 

for compliant & 
contextual information 
delivery LLMs/GPT 

for conversational 
interactive 
engagement



Knowledge Model und Instance Data

2025 pantopix.com 7

Instances

Ontologies
e.g. iiRDS, SKOS

Thesauri/Taxonomies
e.g. iiRDS,
company specific

Product

Microscope

Light Mic

Electron Mic

Component

Component

Illuminator

Camera

HAL 100

LED

Property

PropValue

ProductGroup

Tech Prop

Voltage

Resolution

Label Value

Res. 2 nm

Volt 14 kV

Asset Market

LSM 900Serial No # 

LSM 9xx



Ontology as point of integration for LLM 
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consists of

Prod.

Comp.

consists of

Alert

raises

Mainte
nance

Service 
Order

is of type

triggers

Comp. 
Hierarc

Cond. 
Data

Product: Gemini SEM
Procedure: Replace Filament
Spare part: Cathode 
Duration: 4:30 h
Qualification: Level B

Spare 
part Topic

Manual

suitable for refers to

valid for

Product: Gemini SEM

Spare Part: Cathode Procedure: Replace Filament



Enable Agents to utilize the graph
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An AI agent is a system that uses an LLM to determine the 
control flow of an application.

⎮Router
• One-time decision on “transferring” the task

⎮State machine
• Repeatedly checking whether a task has been completed

⎮Autonomous Agent
• Access to previous results/processes (“memory”)
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How does Agentic RAG work?
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User

Plan

Task List

1. ------

2. ------

3. ------

Replan

1. User Request

5a. Respond to user

2. Generate Tasks

5b. Replan more tasks

3. Exec. Task
Single - Task 
Agent

5a. Respond to user

4. Update state with task results

Loop to 

solve tasks

• Agentic RAG is capable of more 
than simple routing. With the 
popular “Plan & Execute” Style, a 
task list will be created based on 
user’s request and capability of 
each single-task agent

• Each single-task agent could have 
multiple tools to take actions 
after understanding and decision-
making

• Context and state is managed 
globally to ensure information 
transparency and avoid 
duplicated communication
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Knowledge-Infused Agentic RAG in Service Copilot

3 September 2025ZEISS
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User
Interaction 

Agent
Planner 
Agent

Inference 
Agent

Content Agent

List operation steps if service 
task is queried – unstructured 

data

Service Agent

Retrieve service related 
information and device 

information

Troubleshooting 
Agent

Search for rootcause with 
given symtoms

Agent Status / Memory (shared by all agents) 

Knowledge Layer (accessible to all agents) 

Chat memory Technology Product / Family

Ontology Vocabulary Rules Facts
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Knowledge-Infused Agentic RAG in Service Copilot
An Illustrated Example

3 September 2025ZEISS

Based on the “Plan and execute” style, 
planner works as the brain of the 
whole agentic system. Instead of 
simply distributing the query to one of 
subagents, planner is able to generate 
a multi-steps plan to complete a large 
task. 

Once execution is completed, the 
agent is called again with a re-planning 
prompt, letting it decide whether to 
finish with a response or whether to 
generate a follow-up plan.

I need a case study with technical 

details for the product in the service 

order 85*****?

Service Agent

Retrieve service related 
information and device 

information

Planner Agent

Content Agent

List operation steps if service 
task is queried

1. Use taxonomy to get the product name for the given 
service order

2. Ask content agent to find relevant information for this 
product
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Knowledge-Infused Agentic RAG in Service Copilot
An Illustrated Example
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Knowledge Layer empowers 
context understanding

The following paths from the context 
was understood correct with help of 
ontologies and taxonomies

Service Order – Microscope Product 
– Document

Clear Separation of Responsibility

Planner finds the correct agents for 
each task, while each agent can 
decide which tool (information 
source) to use

Self-Organization & Agent 
Collabration

Sub-agents can be arranged properly 
by planner to answer complicated 
multi-step questions
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Business Value of Knowledge-Infused Agentic RAG
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•Knowledge layer
improves context 
understanding

•Natural integration of 
knowledge graph with 
chat system

•Better user guidance 
when clarification is 
needed

•Q&A for complicated 
question is enabled

• Increased chat quality

• Modular arrangement 
of chat components 
lowers maintenance 
effort

• High scalability

Modularity Autonomy

Increased 
accuracy and 

relevancy 
Interactivity

Unlocked Features

• Explicit / Implicit Specification of information 
source

• Inference with help of knowledge layers 
(abbreviations, synonyms etc.)

• Q&A for complicated multi-step questions
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www.pantopix.com

Thank you!



Location Lindau
Josephine-Hirner-Straße 2
88131 Lindau

Location Munich
Klugstraße 47A
80638 Munich

www.pantopix.com
info@pantopix.com

Location Romania
30 Infrăţirii Street
400393 Cluj-Napoca

https://www.linkedin.com/company/pantopix-gmbh-&-co-kg/
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