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Context: GAIK project (Generative Al-enhanced Knowledge Management)
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The primary project goal:
Creation of the open-source toolkit for knowledge-
focused GenAl solution development and implementation
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The scope of GAIK: support for knowledge processes

Knowledge ' Extract needed information from
capture/extraction| business documents, videos, voice
recordings, emails, and meeting

The focus of today’s presentation

recordings
Knowledge Intelligent access to
access organizational knowledge

(document repositories,
databases, wikis, CRMs)

Knowledge Automatic generation of

synthesis business reports, sales proposals,
marketing materials, project
proposals
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Motivation

Organizations have valuable knowledge in fragmented forms
Speech transcripts

Scanned documents

Complex forms

Layout-rich business records

Field notes and safety observations

Problem: difficult to reuse, analyze, or integrate into business processes
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Enterprise knowledge/information extraction challenge

Reliable extraction remains difficult because:
Schemas must be stable and clear
Inputs are often complex
Use cases require different fields and formats
Separate automated processes are costly to build and maintain

Key challenge: reusable extraction across many enterprise contexts
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Related work and gap

What previous work in academia and industry shows
LLMs can extract information from text
Structured outputs make results easier to validate
Document Al tools can parse forms, tables, and layouts
What is still missing
A reusable way to turn business requirements into extraction workflows
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Research questions

RQ1: How can plain-language extraction requirements be transformed into reusable schemas for structured
enterprise knowledge extraction?

RQ2: How can schema-guided LLM extraction be implemented as a modular building block for knowledge
capture across documents and speech transcripts?

RQ3: Can this approach support organizational memory by converting tacit and/or unstructured inputs into
validated and reusable knowledge records?
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Research methodology

The research paper follows a design science research methodology (Peffers et al., 2007).

Design and development of the required components were done in cooperation with companies in several
iterations with a feedback loop.

The knowledge extraction problem was identified through our Al consultancy in the Finnish Al Region EDIH
project (Finnish Al Region, 2026) and research activities with organizations exploring generative Al adoption,
where structured knowledge extraction appeared as a recurring problem.

Three design requirements were defined for the knowledge extraction solution:
1) the artifact should provide business-level support,
ii) it should ensure technical reuse, and

iii) it should be designed for SMEs and organizations with low Al maturity, where users may not have the
expertise to manually define schemas, validation rules, or complex LLM pipelines.
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Knowledge extraction software component

4 I [ Generated schema N
Example plain-language class
requirement IncidentReport(BaseModel):
"Extract report type, observer report_type: str
name, date, time, building, Schema observer_name: str
location detail, what : date: str
happened, near-miss extraction time: str / Structured knowledge (JSON file) N
situation, possible building: str "report_type": "Safety observation",
consequences, actions taken, location_detail: str "observer name": “",
and suggestion." what_happened: str "date": "2026-04-01",
- 4 “time": "10:30",
"building": "Rolling Mill A",
g N "location_detail": "Near loading dock",

"what _happened": "Oil spill on the
floor",
"near_miss_situation": "Worker nearly

Transcribed or parsed text
"Safety observation from Rolling Mill A on

2026-04-01 at 10:30. Oil spill near the InfOrmat|On slipped”, "possible consequences":
loading dock. Worker nearly slipped. Area : "Slip injury",
cleaned and marked. Suggest absorbent extractlon "actions_taken": "Area cleaned and
mats.” marked",

\_ ) k“suggestion": "Add absorbent mats" /
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Reusable software module 1
using the knowledge extraction component

Workflow 1: Audio — Structured Knowledge

Audio / I .+=+ Transcript
@ Video Input " lll [l Transcrber H enhancement —P{ B Transcribed text

4 A
- ) Structured QOutput

Example audio

extraction task {
.l “incidﬂnp_type": "safety
E - =, ohservation®™,
. "location™: "Loadi
Knowledge Extraction Component i

! "Placed warning =ign"
audio report ]

N| ok |
L "date”: "2025-05-01",
Extract incident type, Schema Data Structured "actions": [
Im:apnn, date, and ﬂI_E_ﬁ Generator '| |' Exiractor Data "Cleaned area”,
actions from the
L

]
. y L J
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Reusable software module 2
using the knowledge extraction component

Workflow 2: Documents — Structured Knowledge

. I

e | Sonestanare E Structured Output

ulti L= e N T L
Dr::t:umentsf ::t?( Parser P —1 Markdown / {

Images selection 1 — text msupplier”: "NordSteel Oy",
. - "po_mumber": “"PO-2025-1042",

p Standard "date": "2025-05-01",

parsers "totals": |
Example dol:umunt ) *subtotal”: 1250.00,
extraction task "tax": 300.00,

¢ "total™: 1550.00

b -
B i A "line items": [
{

> Knowledge Extraction Component
“item": "Steel beam",
Structured "truflftit?” 19125 o0
"unit price: s i
Data Pamount®: 1250.00

1

Extract supplier, PO
number, date, totals, EE_I!l Schema V Data
and line items from Generator Extractor

the purchase order.
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Use cases for demonstration and evaluation

Use case name Company Problem Solution

Incident Manufacturing | Reporting safety Voice and image-based

reporting and company incidents is slow due reporting with

safety to manual form-filling | automatic structuring

observation into reports

Construction site | Construction Difficult and time- Converts voice notes,

diary creation company consuming to calls, and photos into
document daily site structured daily diaries
activities
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Solution implementation for incident reporting and safety
observation - w

Incident Reporting and
Safety Observation Workflow

“ T

Voice input on

mobile device

(incident / safety
observation description) Transcriber
(suitable transcription model,

e.g. Finnish-finetuned Whisper)
INCIDEN:[ >

- ! REPORT
& Optional hazard + —_
| images p—

\ ] Transcript enhancement

- -

2-pass LLM-based enhancement

L J

g = L
Al solution design and l
customization process
Data Extractor Generated incident report
> Reuse schema and extract (raw + PDF converted)

Requirement specification v

by the company structured incident fields

1 | l

L J

Schema generation Persisted User review and edlt Transfer to existing
and update Schema Review extracted fields and reporting system
= modify if needed {Impact)

| e e

| ! .
l = Task /fields change -> X \

i regenerate schema ! =— l

I
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Solution integration into the company’s workflow

O

Quality No . )
Incident rt
& et e
checklist editit?
Edit the

0 . - produced report
315 __
o | 3
o o] _ : .
o @] Audio : Reporting
= Recording \/ Database (ERP)
g.j_ [\Sﬂ and Photo [Qﬂ E\Sﬂ
14 Record Upload to
:: Photo & Voi Evaluate incid
5 oto & Voice incident
= . produced report .
T Description reporting DB
& Started L . _ L Finished
g Reporting N Gdod quality? Incident
e - Reporting
< :
D .
o .
g .
- o Audio to

Kol —— J Structured Data

5 - Software

E Mmﬂe R R R NS

o Reporting .

Schema, .

Template (Prompt) Report e

Co-funded by From Unstructured Inputs g~
ET 1O SUTCTCE LT to Structured Knowledge " | oaga-Helia




Evaluation

15 audio samples of incident reporting
Ground-truth structured incident reports (JSON file) by company representatives

Al-generated structured incident reports (JSON file) compared field by field

Metric Result Interpretation

Precision 90.00% Of all fields filled by the Al system, about 90% were correct.

Recall 87.10% Of all fields that should have been filled, about 87% were
captured.

F1 score 88.52% Overall balance between precision and recall.

Exact match rate 90.67% Strong performance on exact fields such as report type,
observer name, date, and categorical values.

Semantic match rate 87.78% Strong performance on descriptive fields where wording can

(threshold > 0.50) vary.
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Limitations of the study

Small pilot dataset of 15 incident-reporting audio samples and one primary evaluated use case.

- Preliminary evidence of technical feasibility rather than generalizable performance across
organizations, languages, document types, or reporting tasks.

The evaluation also measures the end-to-end workflow and does not isolate errors from transcription,
transcript enhancement, schema design, or extraction.

User adoption and business value not yet assessed

Organizational memory impact not yet measured

Future work should address these limitations through larger multi-case evaluations, assessment of adoption
and business value, and a study a tacit-explicit knowledge conversion.
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Practical implications and reuse opportunities

The suggested extraction component, modules and use cases are a part of the GAIK toolkit

The combination of components for knowledge capture, access and synthesis allows companies from
various industries to address complex use cases and workflows

GAIK Demo website (https://gaik-demo.2.rahtiapp.fi/) is available for exploring and testing all the
components, modules and use cases

GAIK GitHub repository:

Implementation details and code: https://github.com/GAIK-project/gaik-
toolkit/tree/main/implementation layer/src/gaik/software components/extractor

Usage examples: https://github.com/GAIK-project/gaik-
toolkit/tree/main/implementation layer/examples/software components/extractor
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0 n I i n e d e m O We bs ite Q UseCases v & Software Components v ¢ Software Modules ~

& Software Components ~ &3 Software Modules ~ [@ No-code Assets v 1t Audio — Structured <) Document — Structured
Explore the Audio — Structured Explore the Document —
features. Structured features.
[@ Extractor © Vision Extractor
Explore the Extractor features. Explore the Vision Extractor
features. ' ¢ RAG Builder B Report Writer
Explore the RAG Builder features. Explore the Report Writer features.
B Parser © Classifier
Explore the Parser features. Explore the Classifier features.
@ Transcriber d» Text-to-Speech Q Use Cases ~ & Software Components v ¢8 Software Modules v
Explore the Transcriber features. Explore the Text-to-Speech
features.
® Incident Report & Construction Diary
s LLM Judge B PostgreSOL Agent Explore the Incident Report Explore the Construction Diary
Explore the LLM Judge features. Explore the PostgreSQL Agent features. features.
features.
Video Transcription & 1 Semantic Video Search
Captioning Explore the Semantic Video Search
Explore the Video Transcription & features.
Captioning features.
(&) Purchase Order Processing # Solution Wizard Beta
Explore the Purchase Order Configure a solution from a plain-
Processing features. language use case.

https://gaik-demo.2.rahtiapp.fi/
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Online demo website

FA Q UseCases ~ & Software Components ~ &3 Software Modules v [ No-code Assets ~

© Extractor

Automatically find and list important details from any document

Document Input

Extracted Dat
Provide the document text to extract data from © Example acted Data

Processed 1 document(s)

Paste Text Upload File
Report Type Safety observation

Safety observation from Rolling Mill A on 2026-04-01at 10:30.
Qil spill near the loading dock. Worker nearly slipped. Area
cleaned and marked. Suggest absorbent mats.

Observer Name -

Date 2026-04-01
Time 10:30
Building Rolling Mill A
¥
Location Detail near the loading dock
Extraction Settings v What Happened Qil spill

Near Miss Situation Worker nearly slipped

<= ExtractData

Possible Consequences -
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Contribution and conclusion

Reusable building blocks for enterprise knowledge extraction using generative Al:

* Plain-language requirements

* Dynamic schema generation

« Schema-conformant knowledge/information extraction

* Reusable modules: Audio - Structured knowledge and Document - Structured knowledge
* Human review before integration

Can be used together with other GAIK building blocks to address complex use cases and
workflows
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Thank youl!

Questions?
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