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Goal (1/2)

AI-generated conceptual workflow illustration
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Goal (2/2)

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

2 Compare documents, e.g.,
How do sesame oils differ w.r.t. protective equipment?
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Let’s look at our safety sheets first...

Safety Sheets: [13], [14], [17], [18]
Anna Saranti RINGANA - SoFresh IT Solutions GmbH Docling Community office hours
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What is extracted?

1 Text

2 Tables

3 Images with text
(company name,
website, phone
number)

4 Hazard pictograms
without text

https://www.carlroth.com/medias/SDB-4151-IE-EN.pdf?context=bWFzdGVyfHNlY3VyaXR5RGF0YXNoZWV0c3wy
NjQ1ODN8YXBwbGljYXRpb24vcGRmfGFESmxMMmcyTkM4NU1qSTBNekF6TURVd056Z3lMMU5FUWw4ME1UVXhYMGxGWDBWT0xu
QmtaZ3wyOTYzNTZkMzM2MWQ3YjFjYzZjMjk2NDEzN2I0ZGFjNzdkOWMwNDNhNThmY2M0ZTViYzEyNjc4MjdjMzBiMmVi
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Hazard pictograms
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Overall pipeline
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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)

HybridChunker: [5], [6]
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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 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 reactions",
"chunk_type": "text",
"page": 8,
"coordinates": {

"origin": "bottom-left",
"left": 74.67,
"top": 452.67,
"right": 458.67,
"bottom": 442.67
}, ...

}
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Docling Processing Workflow (4/4)

What can go wrong? - Corrupt *.pdf

confidence_obj = result.confidence
logger.info("Confidence Score:")
logger.info(f"Overall grade:

{confidence_obj.mean_grade}")
logger.info(f"Worst section grade:

{confidence_obj.low_grade}")
logger.info(f"Numeric score (0-1):

{confidence_obj.layout_score}")
logger.info(f"OCR score:

{confidence_obj.ocr_score}")
logger.info(f"Parse score:

{confidence_obj.parse_score}")
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Vector DB schema (1/2)
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Vector DB schema (2/2)

• Principles for designing the VectorDB schema: [4], [1]
⇒ 1 namespace ∀ ingredient

• BM25 [8],
https:
//docs.pinecone.io/models/pinecone-sparse-english-v0
or
TF-IDF ? [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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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, PictureItem):
img = element.get_image(doc.document)
...
if element.prov:

page_number = element.prov[0].page_no
img.save(...
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Text extraction from images (2/7)

• Best results for textual extraction from images
with PaddleOCR: [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]]
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Text extraction from images (3/7)

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 “OO”
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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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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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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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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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Workflow (1/4)
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Workflow (2/4)

UI with FastAPI: https://fastapi.tiangolo.com/, [10]
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Workflow (3/4)

1 Ingredient name extraction
2 Optionally applying filtering
3 Computing the semantic and sparse vectors of the query with the

pre-computed TF-IDF data structures (one ∀ language)
4 Multi-lingual: use the ISO 639-1 two-letter code format

(“en”, “de”)

5 Retrieval post-processing: from many contexts,
sorted by their relevance, create a coherent answer [1]
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Workflow (4/4)
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Evaluation with RAGAS metrics (1/2)
RAGAS [11], [12] metrics reports with plotly:
https://plotly.com/python/
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First checks before RAGAS (2/2)

Query types that should have top results:

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

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

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

4 “Combinations” of queries f.e. “The product is in my eyes, what
should I do and who should I call?”
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Takeaway

Retrieval is
to the point
when successful ,.

If you are unhappy
with the results,
keep debugging,
keep improving.

Everything else
relies on that.

⇒ with Docling,
it’s possible!
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Future Directions (1/2)

• More complex
documents -
receipts, legal,
advertisement

• Section titles on
top of images
https:
//rin-wp-media.s3.eu-centr
al-1.amazonaws.com/2025/01
/0ayxCJH4-RINGANA_Transpare
ncy_Report_EN_V2_112024.pdf
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Future Directions (2/2)

1 Multimodal LLMs
2 AgenticRAG
3 Weaviate Query

Agent
https://docs.w
eaviate.io/age
nts/query/usage

4 PageIndex https:
//pageindex.ai/

f"Create a comparison of the
hazard warnings one:
{hazards_product_1}"
f"and the hazard warnings two:
{hazards_product_2}. "
f"Use maximally
{number_to_words_max_str}
({max_nr_comp_sentences})
sentences for your comparison."
f"The language of the comparison
must be the one that was used "
f"in the main query."

Anna Saranti RINGANA - SoFresh IT Solutions GmbH Docling Community office hours
Making Safety Sheets Conversational: A RAG Approach with Docling 37 / 51

https://docs.weaviate.io/agents/query/usage
https://docs.weaviate.io/agents/query/usage
https://docs.weaviate.io/agents/query/usage
https://pageindex.ai/
https://pageindex.ai/


Goal Data exploration Docling and VectorDB Workflow with Langgraph+FastAPI Evaluation Takeaways Acknowledgments

1 Goal

2 Data exploration

3 Docling and VectorDB

4 Workflow with Langgraph+FastAPI

5 Evaluation

6 Takeaways

7 Acknowledgments

Anna Saranti RINGANA - SoFresh IT Solutions GmbH Docling Community office hours
Making Safety Sheets Conversational: A RAG Approach with Docling 38 / 51



Goal Data exploration Docling and VectorDB Workflow with Langgraph+FastAPI Evaluation Takeaways Acknowledgments

Acknowledgments (1/2)

• RINGANA’s AI Team + Product Owner:
Mona Saleh, Thomas Kopper, Niklas Muhr, Imrit Kasapolli

https://www.ringana.com/

• Mingxuan Zhao - IBM (New York)
https://www.linkedin.com/in/mingxuan-z-9a5a6419a/

• Carol Chen - Red Hat
https://www.linkedin.com/in/cybette/

• Georg Heiler - Magenta Telekom (Vienna)
https://www.linkedin.com/in/geoheil/

Anna Saranti RINGANA - SoFresh IT Solutions GmbH Docling Community office hours
Making Safety Sheets Conversational: A RAG Approach with Docling 39 / 51

https://www.ringana.com/
https://www.linkedin.com/in/mingxuan-z-9a5a6419a/
https://www.linkedin.com/in/cybette/
https://www.linkedin.com/in/geoheil/


Goal Data exploration Docling and VectorDB Workflow with Langgraph+FastAPI Evaluation Takeaways Acknowledgments

Acknowledgments (2/2)

• Austrian Chamber for Workers and Employees (AK)
• BOKU Staff council - scientific staff
• Austrian Data Protection Authority (DSB)
• Austrian Federal Ministry of the Interior

(Bundesministerium für Inneres)
• Federal Criminal Police Office (Bundeskriminalamt)
• Victims of Cybercrime in the City of Vienna

(Opfer von Internet-Kriminalität der Stadt Wien)

Anna Saranti RINGANA - SoFresh IT Solutions GmbH Docling Community office hours
Making Safety Sheets Conversational: A RAG Approach with Docling 40 / 51

https://www.arbeiterkammer.at/index.html
https://boku.ac.at/en/interessensvertretungen/staff-council-scientific-staff-br-wiss
https://data-protection-authority.gv.at/
https://www.bmi.gv.at/
https://www.bmi.gv.at/
https://www.bundeskriminalamt.at/
https://www.verwaltungspreis.gv.at/Cybercrime_Helpline_der_Stadt_Wien
https://www.verwaltungspreis.gv.at/Cybercrime_Helpline_der_Stadt_Wien


Goal Data exploration Docling and VectorDB Workflow with Langgraph+FastAPI Evaluation Takeaways Acknowledgments

Questions?

Contact only on LinkedIn:

https://www.linkedin.com/in/dr-techn-dipl-ing-ann
a-saranti-865b7812a/

due to reasons explained on:
https://annasaranti.ai/personal-statement/

https://www.ringana.com/
https://www.sofresh-it.com/
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