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About the Partner

With our expertise, we support our customers in optimizing their 

information processes and ensure the maximum added value

of their digital data.

We accompany our customers in the analysis of existing processes,

in the development of new concepts

and in the introduction and integration of new systems, methods and tools.



About the Speaker

Having been associated in the 

Knowledge Graph Industry 

for 4 years ,I believe this 

Industry promises a strong 

future in the era of Large 

Language Models. I wish to 

bring the best ideas to the 

Industry and help solve 

Industrial problems.

Nikhil Acharya
Knowledge Engineer

at PANTOPIX



What we’re going to cover and why

1

2

3

Use of the Representation of Technical Data in the form 

of Semantic Relations

Methods currently used to analyse Semantic Relations

Usage of these methods to solve industrial problems



Representing and Analyzing Technical Data

○ Technical Data from heterogenous sources should 

be represented semantically to facilitate unification, 

integrations, analysis and retrieval

○ The retrieved data faces various challenges like 

incompleteness and correctness

○ Meaningful representation of technical data enriched 

with Knowledge Graph Embeddings helps overcome 

these challenges



Representing Technical Data
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Brochures
Data 

Models

Technical 
Data

Web 
Sources

TRANSFORM

Use Properties of Knowledge Graphs to enrich data. 

Represent machine properties like mass, dimensions 
etc in the Knowledge Graph.



Potentials of KG Embeddings

Example Datasheet

• Incomplete information (Year field)
• Faulty QA component

• Poor information visualization 

CHALLENGES

POTENTIALS

• Stronger knowledge base
• Complete information

• Great visualization service
• Validated QA component

-> Embeddings driven approach

https://www.yumpu.com/en/document/read/42827500/used-equipment-data-sheet-napoleon-products-limited



Datasheet Information Retrieval

○ OCR and LLM driven data extraction 

from datasheets

○ XML mapping to Knowledge Graphs

Structured Technical Data Unstructured Technical Data

Pretrained OCR and Language Models

XML Mapping



Knowledge Graph Embeddings

KNOWLEDGE GRAPH

https://neo4j.com/blog/graph-embeddings-ai-learns-solve-problems/

KG EMBEDDINGS



Information Analysis

o How do we compare two product variants?

o Can we represent the product variants numerically?

Yes!! Each product variant can be represented 

via an embedding. 

(Hierarchy and ancestry is conserved.)



Information Enhancement

o What if we missed adding more 

information during Information Retrieval?

o Can we infer a link from product variant 2 

to machine 2?

o Embeddings help us complete missing 

information from technical documents



Information Visualization

Source: https://docs.ampligraph.org/en/1.1.0/



Information Validation

○ Chat with technical data and know more

○ LLMs are fine tuned over technical data

○ Retrieved answer is validated on the

Knowledge Graph 

Datasheets

Product Data

and Properties

Brochures

Product Info 

and Description

Manuals

Operations
Instructions

Validate QA 

using Embeddings
Question Answering over 

Technical Documents



AI driven Workflow

○ Contrary to conventional methods 

purely driven by rule-based mapping 

rules, AI driven methods perform better

○ Information Analysis with embeddings 

adds another layer above SPARQL 

reports

○ Information extension adds another 

layer along with Linked Data. 

Ontology 
Modelling

Information 
Retrieval

Information 
Analysis

Information 
Extension

Semantically 
represented 

Technical Data

LLM  + OCR

Embedding LayerEmbedding Layer

Embedding Layer



Existing KG Embedding Methods

○ TransE

○ RotatE

○ CompGCN

Embedding Space

subject

object

relation

From TransE

https://arxiv.org/abs/1911.03082

https://proceedings.neurips.cc/paper_files/paper/2013/file/1cecc7a77928ca8133fa2468

0a88d2f9-Paper.pdf

https://arxiv.org/abs/1902.10197v1

https://arxiv.org/abs/1911.03082
https://proceedings.neurips.cc/paper_files/paper/2013/file/1cecc7a77928ca8133fa24680a88d2f9-Paper.pdf
https://proceedings.neurips.cc/paper_files/paper/2013/file/1cecc7a77928ca8133fa24680a88d2f9-Paper.pdf


AI driven methods need good connectivity and less dangling nodes for 

Knowledge Graph extraction and retrieval. 

Training Models is an important part of AI and fine tuning should be carried out 

periodically.

KG Embeddings driven chatbot for technical documents would be another 

extension to the idea.

Key Take Aways
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Thank you for 
your time!
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