Ineed to use
this product.
What should | wear?
How do | protect
myself?

o The challenge

A cheist in Product Development at RINGANA
needs to work with a product but isn't sure
‘what protective equipment to wear or how

to hande it safely.

e Searching is cumbersome

She has to search through many safety data sheets

and documents to find the right information.
It takes time and is inefficient.

tAPI Evaluation T.

e Handing over the problem
She gives the pile of documents to the Al Engineer
and asks for a soluton that can quickly answer
her specific safety questions.

When woring with DECANOL (Decanc,

it recommanded
e protcts g

< Use sy goggs

M —
¥ Viorkin s et res

Erae the prodicts ot s
it o Sfety Dt Stet. Az vEh
ey andpricngedkncna

e _

o Building the solution e Easy answers, more time for impact
The Al Engineer builds a smartsystem that reacs, Now
understands and indexes all he documents using
RAG (Retrieval-Augmented Generation).

and focus on what really matters: developing great products.
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Insed touse
this product
What should | wear?
How do | protect
myselt

o The challenge @ seerching is cumbersome e Handing over the problem
A chemist in Product Development at RINGANA ‘She has to search through many safety data sheets ‘She gives the pile of documents to the Al Engineer
needs 1o verk with s procet bt ant sue and documentst i the Hht formation. and asksfo  soktion that can quicky answer
hatprotective squipment towear o how Htakes tine and s neiciet e speific safey questins.

to handle it safely.

e LR ——
When working with DECANOL Decarn?

Whenwerkingwith DSCANOL G
its rocommended o

¥ Workin nel et s
Erure he proccts i s
e Sfty DSt Arid ot
e sndrionged i o

o Building the solution e Easy answers, more time for impact
The Al Engineer buids a smart systemthat reacs,

understands and indexes a the documents using and focus on what rally mters: developing great products:
RAG Retreval-Augmented Generaton).

Al-generated conceptual workflow illustration
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Goal
ooe

Goal (2/2)

® New colleague in Product Development (PD)
Should he/she read all the > 1000 documents?

® Compare documents, e.g.,
How do sesame oils differ w.r.t. protective equipment?
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Data exploration
[ eJele]

@® Data exploration
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Data exploration
[e] Jele]

Let's look at our safety sheets first...

Anna Saranti
Making Safety Sheets C




Data exploration
[e]e] o]

What is extracted?

Safety data sheet
according to Regulation (EC) No. 1507/2006 (REACH), amended by 2020/878/EU 6 TeXt

1-Decanal 299 %, for synthesis

article number: 4151 9 Tables

Relevant PNECs of components

Threshol Envil tal  Expos i 1
s el s ©® Images with text
1-Dodecanal 112-53-8 PNEC o™y aq UE!\ i organ- marine water SHDPF'[EVm (single
i ) (company name,
1-Dedecancl 112-53-8 PNEC 0,666 M/ -aquatic organ- freshwater sedi- short-term (single . h
kg isms ment instance) Webslte one
1-Dodecanol 112538 PNEC 0,067 M9/ -aquatic organ- marine sediment short-term (single ! p
[ isms instance) b
1-Dodecanol 112-53-8 PNEC 0,132 M9/ terrestrial organ- soil short-term (single n u m e r)
[ isms instance)

8.2 Exposure controls

. . @ Hazard pictograms
Eye/face p:otection i WithOUt text

Use safety goggle with side protection.
https://www.carlroth.com/medias/SDB-4161-IE-EN.pdf?context=bWFzdGVyfHN1Y3VyaXRERGFOYXNoZWVOc3wy

NjQ10DN8YXBwbG1jYXRpb24vcGRmf GFESmxMMmcyTkM4ANU1qSTBNekF6 TURVA056Z31MMUSFUWw4AME1UVXhYMGXGWDBWTOxu
QmtaZ3wy0TYzNTZkMzM2MWQ3Y jFjYZZ jMjk2NDEzN2I0ZGF jNzdkOWMwNDNhNThmY2MOZTViYZEyNjc4Mjd jMzBiMmVi
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https://www.carlroth.com/medias/SDB-4151-IE-EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wyNjQ1ODN8YXBwbGljYXRpb24vcGRmfGFESmxMMmcyTkM4NU1qSTBNekF6TURVd056Z3lMMU5FUWw4ME1UVXhYMGxGWDBWT0xuQmtaZ3wyOTYzNTZkMzM2MWQ3YjFjYzZjMjk2NDEzN2I0ZGFjNzdkOWMwNDNhNThmY2M0ZTViYzEyNjc4MjdjMzBiMmVi

Data exploration
[e]e]e] )

Hazard pictograms




Docling and VectorDB
900000000000 000

® Docling and VectorDB
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Docling and VectorDB
0e0000000000000

Overall pipeline

LLMs — INFORMATION EXTRACTION
Docling
@ A Extract Ingredients
(most important)

- Chunking
@ Dt veCTOR DATABASE
s (most important)
m Extraction TEXT AGGREGATION -
Extract Other Information

— . @ 2k e e amens, ==

. iy s —

Recognition 4

Table

SAFETY SHEET

Recognition
(PDF)

All extracted text Store &index
and metadata ‘embeddings and

IMAGE PROCESSING Al MODELS consolidated metadata

Ima
Recognition

Extract Text
from Images
(OCR / Vision Models)
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Docling and VectorDB
00e000000000000

Docling Processing Workflow (1/4)

import fitz

doc = fitz.open(pdf_file)

PyMuPDF: https://pymupdf .readthedocs.io/en/latest/

chunker = HybridChunker (
tokenizer=tokenizer,
merge_peers=True,
)
chunk_iter = chunker.chunk(dl_doc=result.document)
docling_chunks = list(chunk_iter)

\ J

HybridChunker: [5], [6]
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Docling and VectorDB
000e00000000000

Docling Processing Workflow (2/4)

pipeline_options = PdfPipelineOptions()
pipeline_options.ocr_options =
TesseractCliOcrOptions(force_full_page_ocr=True)
pipeline_options.images_scale = 2
pipeline_options.generate_picture_images = True
pipeline_options.do_ocr = True

converter = DocumentConverter(
format_options={
InputFormat.PDF: PdfFormatOption(
pipeline_options=pipeline_options,
backend=PyPdfiumDocumentBackend,

)

result = converter.convert (input_pdf_to_chunk)
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Docling and VectorDB
0O000e0000000000

Docling Processing Workflow (3/4)

Example chunk:

{
"chunk_text": "Violent reaction with: strong oxidizer,
acetic anhydride, acid chlorides, inorganic",
"source_file": "SDB_Decanol_4151_IE_EN_pymupdf.pdf",
"section": "Possibility of hazardous reactiomns",
"chunk_type": "text",
"page": 8,
"coordinates": {
"origin": "bottom-left",
"left": 74.67,
"top": 452.67,
"right": 458.67,
"bottom": 442.67
I
}
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Docling Processing Workflow (4/4)

Docling and VectorDB
0O0000e000000000

What can go wrong? - Corrupt *.pdf

confidence_obj = result.confidence
logger.
logger.
logger.
logger.
logger.

logger.

info("Confidence Score:")
info(f"Overall grade:
{confidence_obj.mean_grade}")
info(f"Worst section grade:
{confidence_obj.low_grade}")
info(f"Numeric score (0-1):
{confidence_obj.layout_score}")
info(£"0OCR score:
{confidence_obj.ocr_score}")
info(f"Parse score:
{confidence_obj.parse_score}")

Anna Saranti

Chunk 32 | Page: 4 | Type: text

Headings: ["* 8]

Text: 4 'R(CTH (& 20 %™ ) 4
J &ty #4 At 1< -

5 *

Chunk 33 | Page: 4 | Type: text

Headings: ['6$.% / 1]
14000

Chunk 34 | Page: 4 | Type: text
Headings: [': ! " "]

Text: @ ' 8 &( (4 "( &% Wy %/ * 4
Chunk 35 | Page: 4 | Type: text

Headings: ['"']
Text: ?= ' %#4
Chunk 36 | Page: 4 | Type: text

Headings: ['> #=  #'1

Text: @ 3) %#4( % (

+ 2 8 ! )« #4 + 4 * '8
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Docling and VectorDB
0000008000 00000

Vector DB schema (1/2)

VectorDB Schema

SAFETY_SHEET_CHILD_CHUNK
SAFETY_SHEET_PARENT_DOCUMENT
wid_s s TITLE Section 2: Hazards identification
wid_s str L
record_type  str BODY (TEXT EXTRACT)
record_type str e OCHET EQRCD of_document
title str > S, G Highly flammable liquid and vapor. Causes Kt
body (summary) o= TEXT  chunk_type  str serious eye irritation. May cause drowsiness Lo e
rS 8 v pagenr it o dizziness.
product_identification str = chunk_typertext  page_nr:2
hazards str \
protective_equipment str \
first_aid str wid_s ste Tme Section 7: Handling and storage
=3 o rectiope, e | \oor roxssraaen e
waste str title st Keep container tightly closed. Store in a cool, S
leakage str p ke P e chunkcype s well-ventilated place away from heat, sparks, Of=s> 3
formal_data atr S T and open flames. B
blished_at str (datetime)
Lo = ¢ ) chunk_typertext  page_nr:6
version str
valid_from datetime
valid_to datetime aais, . e Sacton 3 Compesion formationonngredents
languages tististr] e et BODY (TABLE EXTRACT)
countries st of_document
; i) title st ingrediont | CASNo. | EGNo. | Concentrotion
state Ea— TR e Gt e S & wasa
has_chunks tistiuvid_5] o foyShotParDcment
P i water s | momz | 1%
BODY (SUMMARY EXAMPLE) chunk typertable  page_nc3
s safety sheat describes handiing, storage and
safety measures for Acetone. It includes hazards,
first aid, protective equipment, and disposal wid_s ar Hozard pictograms
information. [ record_tye  str T
(S title o g -
Flame ictogran indicates  highly fammable o
St e ST substance. Safey_Sheet_Parent_Document
pagenr int
Parent Text e [ image (D Referencevia
(arant_of
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Docling and VectorDB
0000000800 00000

Vector DB schema (2/2)

e Principles for designing the VectorDB schema: [4], [1]
= 1 namespace V ingredient

e BM25 [g],
https:
//docs.pinecone.io/models/pinecone-sparse-english-vO0
or
TF-IDF 7 [7]
https://scikit-learn.org/stable/modules/generated/sk
learn.feature_extraction.text.TfidfVectorizer.html

Keywords that appear only once
f.e.: emergency telephone number
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Docling and VectorDB
0000000080 00000

Text extraction from images (1/7)

Use Docling to extract all images from the *.pdf files:

from docling.backend.pypdfium2_backend
import PyPdfiumDocumentBackend

pipeline_options = PdfPipelineOptions()
pipeline_options.generate_picture_images = True

doc = convert_with_backend (PyPdfiumDocumentBackend)
for element, _ in doc.document.iterate_items():
if isinstance(element, Pictureltem):
img = element.get_image (doc.document)

if element.prov:
page_number = element.prov[0].page_no
img.save(...
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Docling and VectorDB
000000000 e00000

Text extraction from images (2/7)

® Best results for textual extraction from images
with Padd1eOCR: [9]

from PIL import Image
from paddleocr import PaddleOCR

img = pil_to_cv2(pil_img)

results = paddle_ocr.ocr(img)

texts_list = []

if results is not None and results[0] is not None:
texts_list = [line[1][0] for line in results[0]]

Anna Saranti RINGANA - SoFresh IT Solutions GmbH Docling Community office hours

Making Safety Sheets Conversational: A RAG Approach wit



Docling and VectorDB
0000000000 e0000

Text extraction from images (3/7)

'enk',
'DISTRIBUTED BY:',
DISTRIBUTED BY: ' i '
e, [RERO Ingredients K
Neherstrasse § 'DENK Ingredients GmbH',
75 , Germer
:,‘.6 s;.g\:;c';;o::g;:;o 'Neherstrasse 9',
Fax +49 B9 - 230029 - 444
foimpredieraacdy '81675 Muenchen, Germany',
v daniingredienta.de 'Tel +4989-230029-400",

'Fax +49 89 - 23 00 29 - 444°',
'info@denkingredients.de',
'www.denkingredients.de']

https://www.denkingredients.de/kontakt/
https://www.ibbnetzwerk-gmbh.com/en/partners/denk-ingredients-gmbh

® Impressive result, but completely inadequate
for the hazard pictograms

® Sometimes, the textures are misrecognized as words;
f.e. hand gloves like the word “m”,
protective glasses like “O0”
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Docling and VectorDB
0000000000000

Text extraction from images (4/7)

prompt = ... "You are a safety compliance expert specialising
in chemical safety data sheets (SDS/GHS). The image is a
single safety pictogram or label extracted from a safety data
sheet. If you see an image containing text, don’t analyze it
and return an empty string. Else, it may be ONE of the
following categories — identify which one applies:

A) GHS HAZARD PICTOGRAM: red-bordered diamond with a white
background and a black hazard symbol (e.g. flame,
skull-and-crossbones, exclamation mark, corrosion, health
hazard silhouette, dead tree/fish, oxidiser flame-over-circle
gas cylinder, exploding bomb).

B) PPE / MANDATORY ACTION SIGN: blue circular sign showing
personal protective equipment (e.g. gloves, goggles, face
shield, respirator, lab coat, safety boots) or a mandatory
action (e.g. eye-wash station).

C) FIRST-AID / SAFE CONDITION SIGN: green rectangular or
square sign (e.g. white cross on green background, first-aid
kit, emergency shower)."
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Docling and VectorDB
000000000000 e00

Text extraction from images (5/7)

D) WARNING / CAUTION SIGN: yellow or orange triangle with an
exclamation mark or other symbol.

E) OTHER: describe what you see.

Describe ONLY what is visually present. Do NOT guess or use
general knowledge. Respond in this exact format:

Category: <A / B/ C /D / E>

Background colour: <colour and shape of the background, e.g.
red-bordered white diamond, blue circle, green square>
Symbol / graphic: <precise description of every icon, object
or text visible inside the sign> Label text (if any): <any
printed words on the image, or ’none’>

Hazard or instruction: <the specific GHS hazard class OR
the mandatory PPE/action being indicated>

Meaning: <one sentence explaining what danger or requirement
this sign communicates>

Required action: <one sentence stating what a worker must

do or avoid when they see this sign>
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Docling and VectorDB

0000000000000 e0

Text extraction from images (6/7)

nonsensical text? ::: {
"valid": false,
"reason": "The string is a single character (’m’),

which does not constitute meaningful natural language
and is likely a recognition artifact."

Category: B

Background colour: blue circle

Symbol / graphic: white gloves

Hazard or instruction: mandatory use of

protective gloves

Meaning: This sign indicates that wearing protective
gloves is required to prevent skin contact

with hazardous substances.

Required action: Workers must wear appropriate protective
gloves before handling the material or entering the area.
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Docling and VectorDB

0000000000000 0e

Text extraction from images (7/7)

Category: B

Background colour: blue circle
Symbol / graphic: left sign shows a
person wearing a face mask covering
nose and mouth; right sign shows a
person wearing goggles and a
respirator mask

Hazard or instruction: mandatory

use of respiratory protection and
eye protection

Meaning: this sign indicates that
workers must wear respiratory
protection and eye protection to
prevent inhalation of harmful
substances and protect eyes from
hazards

Required action: workers must wear
appropriate face masks and goggles
before entering the area or handling
the materials indicated by this sign
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O Workflow with Langgraph+FastAPI
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Workflow with Langgraph+FastAPI
(o] lele]e]

Workflow (1/4)

Query Answering Pipeline

@ usroueston LLM - EXTRACT INGREDIENT
Extracted ingredont
LLM extracts th ngrediant (ubstance)
eferredttointhe use query. Acotone

VECTORDB
LLM - RECOGNISE FILTERS (OPTIONAL) Detected Fitors (optionsl) (PINECONE) N
mantic Sear
* Language: Englsh pe

What are the first aid s i - Vald from: 01.01.2023 == Ingredient.

measures for acetone? P s - — A

Fters
(eptons)
v Stores
Safty_Sheet Porent_
s P T— Chid_ Chunks
= PN e (emboddod)

The system apples the extracted ingreciont @' i L : FINAL ANSWER (WITH REFERENCES)
@ o e
@ umser and fiers to the VectorDB and retrieves the e

op-k mostrlevant chunks Syt For acetone, th frst s measures e s fllws:
S VectorDatsbase Liatichonidae e

B s 1 ot o 0 o il Al o s (316
B aresent e i caseof ey comtac:Rinse coutouslywith water
for severl minuts d seek medicel tenton. (6.7)
T Fiter ¥ « inhaled: Remove personto fresh air and keap.
comfortabefocbrething. Seck medicl attntion
@ Tenonk it symptoms cccur. (.81
LLM - GENERATE ANSWER WITH REFERENCES .

@ TobleCrunk Uit L 5 + Asummary o rs id mesuees s provided i the

LLM generates a natural, ablebeton (.9)
P goneraes  natursl,concle sower © verowmn I et used st cacoshe wnd ey

based onthe retrieved chunks and the Causo sverssinburns and ey camage. . 12)

original user query. It ncludes page Top K Retieed Crurks

references for transparency. References: p.6,7.8,9,12
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Workflow with Langgraph+FastAPI
00800

Workflow (2/4

Ul with FastAPI: https://fastapi.tiangolo.com/, [10]

<« e o O D w200 [Ad ® ©@ & =
+ New Chat

I need thef emergency I need the emergency number of coconut

number of...
The emergency phone number for coconut products is - N (UsA).

The information in the answer was retrieved from the following document(s) and page number(s):
(Coconut Water Powder_MSDS_pymupdf.pdf, page number: 1)

OK und was muss ich machen falls Kokosnuss auf meine Augen kommt?

Falls Kokosnuss(-pulver) in die Augen gelangt, sollten Sie zur Vermeidung mechanischer Reizung
die Augen mit sauberem, schwach flieRendem Wasser ausspilen.

Weitere MaBinahmen sind in der Regel nicht erforderlich, da keine akuten oder verzogerten
Symptome bekannt sind.

‘The information in the answer was retrieved from the following document(s) and page number(s)
(Coconut Water Powder_MSDS_pymupd.pdf, page number: 1)
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Workflow with Langgraph+FastAPI
[ee]e] o]

Workflow (3/4)

@ Ingredient name extraction

® Optionally applying filtering

©® Computing the semantic and sparse vectors of the query with the
pre-computed TF-IDF data structures (one V language)

O Multi-lingual: use the IS0 639-1 two-letter code format
("en”, “de")

@ Retrieval post-processing: from many contexts,
sorted by their relevance, create a coherent answer [1]

Anna Saranti RINGANA - SoFresh IT Solutions GmbH Docling Community office hours

Making Safety Sheets Conversational: A RAG Approach with Docling



Workflow with Langgraph+FastAPI

[e]e]ele] }

Safety Sheets Assistant - LangGraph Overview

Q  veraweson || s | 2 clety ol ! ! 12 1 !
[ [— & m:':‘“'“"}.:" Alle @ g o o
\ s e I 1 | J

3. General or Specific?
Determine i the query is

 E— ‘GENERAL or SPECIFIC —

GENERAL (8roadar Ancwors)

For open-ended questons thatneed
comprahensive informtion.

¥

SPECIFIC (Quick Answers)
For precise questions tht need
a ik, droct answor

B e ) o st G |
e () rasttoten
For “hazards” class (examples): For “first_aid" class (examples): N & i torgmai gy
s ® i e
Sl e
'

et e
.

Answer via answer_querles_with_fiers() T D o
rehentive, wakunded anawer

with more detaland conext. © s

GENERAL vs SPECIFIC
Key Point 2 Speed vs Completenass.

B e T | @ oo pap—
P i s e
froshomil :

@ toseoporanomcasnpan

@ e

£ e

= e i B Koy
e
g @ ommimin
S e i lopipebony e,
Y e

Yo Komanions
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Evaluation
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@ Evaluation
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Evaluation
o] o]

Evaluation with RAGAS metrics (1/2)

RAGAS [11], [12] metrics reports with plotly:
https://plotly.com/python/

Non-LIM Retrieval Metrics Report

non_lm_string_s
0 02 04 6 8 1
bleu_s
0 02 04 6 8 1
rouge_
o 02 o. 05 08
exact_match
0 02 o. 06 oz 1
tring._present
0 02 o. 06 oz 1
lim_context_precision_with
0 02 06 0s 1
yyyyy _llm_context_r
0 02 06 08 1

Anna Sa RINGANA - SoFresh IT Solutions GmbH

Making Safety Sheets Conversational: A RAG Approach wit cling


https://plotly.com/python/

Evaluation
ooe

First checks before RAGAS (2/2)

Query types that should have top results:

® Queries with a term that occurs only once (1) in the document
f.e. “emergency number".

® Queries based only on the semantics; f.e. the document speaks
about how to extinguish a fire, and the query sentence is “l am
burning”.

©® Queries that contain both recognisable keywords and
well-recognisable semantic similarity, like “eyes”, “swallowing".

O "Combinations” of queries f.e. “The product is in my eyes, what
should | do and who should | call?”
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Takeaways
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@ Takeaways
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Takeaways

[o] lele)

Takeaway

Retrieval is
to the point
when successful ©.

If you are unhappy
with the results,
keep debugging, Retrieval is
keep improving. to the point

Everything else
relies on that.

= with Docling,
it's possible!
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Takeaways
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® More complex
documents -
receipts, legal,
advertisement

® Section titles on
top of images A\

https:
//rin-wp-media.s3.eu-centr
al-1.amazonaws.com/2025/01
/0ayxCJH4-RINGANA_Transpare
ncy_Report_EN_V2_112024.pdf

Anna Saranti

Making Safety Sheets Conversational: A RAG Approach with Docling

How long have you already worked
for as a RINGANA Partner?

I became a Partner in 2015. | was
getting te know my now wife at the
time, and she had already been a
Partner since 2009. | thought the
company RINGANA and the products
were cool, but network marketing
had some negative connatations for
me. This is because | used to be a
business consultant and carried out
the restructure of a network market-
ing company where it didn’t work out
50 well. For the sake of keeping the.
family peace, though, | got involved
and sometimes went to events. But
the decision to get serious about it

It's clear to us how much our chil
dren benefit from all this flexibility.
That doesn't exist in any other job.
The financial opportunities are one
thing, the other is the quality of life
and this value system that we can
pass on to our children.

How many hours do you

invest each week?

That's hard to say because it
doesn't feel at all like an invest-
ment. (Laughs). | would say four to
five hours a day and my wife does
the same again. Around one te two
hours a week are spent on adminis-
trative tasks like accounting and tax

2l o

100 % Poly

s = 100 % Polypropylen
. = 100 % Natur-Viskose-Fasern

= Zellstoif (palyesterverstarkty
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Takeaways
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Future Directions (2/2)

® Multimodal LLMs

f"Create a comparison of the
® AgenticRAG

hazard warnings one:

©® Weaviate Query {hazards_product_1}"
Agent f"and the hazard warnings two:
https://docs.w {hazards_product_2}. "
eaviate.io/age f"Use maximally
nts/query/usage {number_to_words_max_str}

© Pagelndex https: ({max_nr_comp_sentences})
//pageindex.ai/ sentences for your comparison."

f"The language of the comparison
must be the one that was used "
f"in the main query."
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