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Agenda

• Progress report
o Objective 1: ACC Capability Maturity Model

o Objective 2: TRVInfra requirements verifiability

o Objective 3: Demonstration of verification methods

• Project closing 

• Future?



Project overview

Duration: October 1, 2023 – September 30, 2025
Three objectives, each with three work packages.

• Objective 1: Development of an Automated Compliance 
Checking Capability Maturity Model (ACC-CMM)

• Objective 2: Understand to what degree the compliance 
checking of requirements (TRVInfra, project-specific) is 
automatable

• Objective 3: Develop procedures for automated, reusable, 
verification of requirements



Objective 1: ACC Capability 
Model



ACC CMM Model Evaluation 

Jan 2025

Interviews
TRV 

Model v.0.7
Model 
v.0.8

Feb-Mar 2025

15 interviews 
performed

March - April 2025

Case study

E22 Fjälkinge–Gualöv
Example Digital 

Object

Model 1.0 
Hand-over ?

May 2025- Sept 2025 Sept 2025

Model 
v.0.9

Review of the 
assessment by Amra 
Halilovic (this week)



ACC CMM Model v 1.0 



Level  1 – identify and store regulations

• Trafikverket is the leader for 7 activities, activities 1.2.1 and 
1.2.4 are jointly executed by Trafikverket and suppliers, 

• Activity 1.2.1 is led by suppliers (successiv granskning Förbifart
Stockholm) 

• Achieving this level means relevant regulations are identified, 
roles and responsibilities for compliance checking are identified 
and assessment whether regulations are verifiable is 
performed. 

• Our assessment is 8/10, 
o 1.2.3 is partially fulfilled since some documentation of the process is 

done individually for project but not clearly shared with other parts 
of the TRV (Projekthantering portal)

o 1.2.1 is partially fulfilled since the upphandling process has no clear 
requirements about documenting processes 



Level 2 – Compliance checking 
rules development 

• Activities 2.1.1 and 2.1.2 are led by the suppliers 

• Activities 2.2.3 and 2.3.1 are led by Trafikverket

• The remaining activities are performed jointly 

• Activities 2.4.2 is partially performed (manually?) 

• 2.2.1 is not performed – insert data in lifecycle (target, nature, 
interpretability, reference to filter requirements) suggested in 
Objective 3 

• 2.2.2 not performed – no clear analysis point in the lifecycle, 
suggestion from Michael in Objective 2, 

• 2.3.2 - automation rules not shared with domain experts 

• Our assessment concludes 6/9 activities are performed (2.1.1, 
2.2.2, 2.3.2)



Level 3 – ACC on BIM models 

Trafikverket leads 5 activities 

• 3.1.1 - 2022 decision IFC format

• 3.1.2 - Tools recommended (?)

• 3.2.1 - not performed  

• 3.2.2, (partially) Results of this project Objective 2 

• 3.2.3 PoC AI compliance regulations – requirements 

• 3.2.4 - Not performed (PoC BIM AI compliance checking) 

• 3.3.1 and 3.3.2 - Project SmartFlow, CoClass, GUS ontologi, 
NVDB/STVDB Ontologi

• Our assessment concludes 6/8 activities are performed



Level 4 – Scaling up ACC in organization

• 4.1 - not performed 

• 4.2 performed by both TRV and suppliers –
"typical bridge" object

• 4.3 BIM APIs stable ? 

• 4.4 Clear business model not developed 

2/4 activities performed

https://www.trafikverket.se/e-tjanster/trafikverkets-oppna-api-for-trafikinformation/



Next steps and recommendations

• Process guidelines for suppliers – including the data that 
needs to be inserted to enable ACC

• Applying PoC to other projects 

• Extending current BIM compliance checking rules to 
enable AI-assisted compliance checking 

• Letting suppliers know about this model 

• Handover meeting with Susanne in GTB/online 



Objective 2: TRVInfra requirements 
verifiability



TRVInfra requirements verifiability

Purpose: We perform the classification to judge how 
verifiable the TRVInfra requirements are.

Approach: Classify requirements along 4 dimensions 
(target, nature, interpretability, reference)

Goal: Create a ground truth to train a classifier (deep 
learning) to predict verifiability of 18.000 TRVInfra
requirements



Requirements classification

For ACC, requirements need to be 
verifiable:
• Non-ambiguous (specific, explicit)
• Related to the product (not process or 

documentation)
• Preferably self-contained (no references 

to other information)
• Preferably quantified (to make checks 

objectively computable)

• Target
o Product

o Process 
o Documentation

• Nature
o Qualitative
o Quantitative

o Mixed

• Interpretability 
o Non-ambiguous 
o Naturally ambiguous 
o Artificially ambiguous

• Reference 
o Local 
o Internal 
o External 
o No reference 



Example (verifiable)

K56589: Genomföringar och anslutningar ska vara
utformade så att två stycken 95 mm² 3-fas kablar kan
anslutas.

Target: Product

Nature: Quantitative

Interpretablity: Non-ambiguous

Reference: None



Example (non-verifiable)

K46926: Dörrar av stål ska vara målade i kulör ljusgrå enligt
tillverkarens standard.

Target: Product

Nature: Qualitative

Interpretablity: Ambiguous (artificial)

This requirement could be made unambiguous by specifying the 
color using a standard way (e.g. Pantone). 

Reference: External



TRVInfra results

Answering our initial questions:
- Requirements viable for ACC (product, quantitative, non-ambiguous, no reference): 1996, i.e. 11.5%.
- Requirements that need improvement (artificially ambiguous): 3173, i.e. 18.3%



Requirements improvement

• Using a Generative Pre-trained Transformer (GPT)

• Prompt with instructions to identify and remove 
ambiguity

• Used chatGPT builder for the PoC, but could be 
implemented with any other service or even locally

• Demo 
o https://chatgpt.com/g/g-

6807874da7ac819196c4b0e5373865a8-kravklar-expert

https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert
https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert
https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert
https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert
https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert
https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert
https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert
https://chatgpt.com/g/g-6807874da7ac819196c4b0e5373865a8-kravklar-expert


How can Trafikverket benefit?

• Initiate targeted requirements improvements in TRVInfra

• Demand ACC from suppliers for certain requirements

• Check requirements quality when writing requirements:
o https://mun.diptsrv003.bth.se/?__theme=light

• Integrate the models we developed into tooling (e.g. 
DOORS NG). Source code available:
o https://github.com/bth-dipt-research/SVAR

https://mun.diptsrv003.bth.se/?__theme=light
https://mun.diptsrv003.bth.se/?__theme=light
https://github.com/bth-dipt-research/SVAR
https://github.com/bth-dipt-research/SVAR
https://github.com/bth-dipt-research/SVAR
https://github.com/bth-dipt-research/SVAR
https://github.com/bth-dipt-research/SVAR
https://github.com/bth-dipt-research/SVAR


Dissemination of results/approach

• Possibility to deploy the classifier within Trafikverket
oAugust 8
o Thord Sandström, Macro Andersson, Arvid Gudmundsson, 

Erik Häggström 
oWaiting for follow-up

• Demonstration of classifier in ERTMS context
o September 4
o Tobias Hall, Robin Rydberg, Per-Erik Ingels, Anna Gulin
oPotential to reapply our approach to classify requirements 

into formalizable / not formalizable



Action plan for Trafikverket
(recommendations)

• DOORS NG: add attributes target, nature, 
interpretability, reference to filter requirements

• Invest in improving the classifier by implementing active 
learning

• Invest in improving ambiguous requirements in TRVInfra

• Demand suppliers to perform ACC on quantitative 
product requirements that contain no references and are 
non-ambiguous



Work Package 04 – Requirements’ verifiability

Work Package 05 – Requirements’ verifiability analysis procedure

Work Package 06 – Assessment of TRVInfra requirements w.r.t. machine readability

Objective 2
Develop procedures for automated, reusable, verification of requirements



List of verifiable 
Requirements 

Methods to make 
Requirements machine 
readable

Proof of Concept & 
Demonstration

Work Packages 4/5 Work Package 6 Work Package 7/8

Overview
Approach / Activities

Objective 2 Objective 3



Objective 2 – Work Package 6
Transferring Requirements to Machine Readability



:data_1234      :contains        IFC-

PSD:ExposureClass .

The drawing or description of the concrete 
structure shall contain at least:

1. Data on the concrete concerning

• strength class

• exposure class

• execution class

• cement type and cement class

• consistency

• water-cement ratio

• air content

• ballast property of importance.

• Type of additive

1. Concrete structure has a drawing or 

description

2. Drawing or description contain concrete data

3. Concrete data contains strength class

4. Concrete data contains exposure class

5. Concrete data contains execution class

6. Concrete data contains cement type and 

cement class

7. Concrete data contains consistency

8. Concrete data contains water-cement ratio

9. Concrete data contains air content

10. Concrete data contains ballast property of 

importance

11. Concrete data contains type of additive

:data_1234      :contains        IFC-PSD:StrengthClass

.

Reconstruct the requirement using SBVR to generate the RDF

• SBVR Semantics of Business Vocabulary and Business Rules 

• RDF Resource Description Framework

Current: Natural Text Interim: SBVR Notation Final: requirements.ttl

Objective 2 – Work Package 6
Transferr ing Requirements to Machine Readabi lity



Work Package 07 – Demonstration of verification methods of models

Work Package 08 – Evaluation of verification methods

Work Package 09 – Roadmap and Recommendations for implementation

Objective 3
Develop procedures for automated, reusable, verification of requirements



List of verifiable 
Requirements 

Methods to make 
Requirements machine 
readable

Proof of Concept & 
Demonstration

Work Packages 4/5 Work Package 6 Work Package 7/8

Overview
Approach / Activities

Objective 2 Objective 3



Objective 3 – Work Package 7
Demonstration of verification methods of models



Objective 3 – Work Package 7
Demonstration of verification methods of models



Work Package 07 – Demonstration of verification methods of models

Work Package 08 – Evaluation of verification methods

Work Package 09 – Roadmap and Recommendations for implementation

Objective 3
Develop procedures for automated, reusable, verification of requirements



Objective 3 – Work Package 7
Demonstration of verification methods of models



Objective 3 – Work Package 7
Demonstration of verification methods of models

Applicat ion Scenario

Si nc e  we  e nc ou nte re d  t ha t  ve ri f ic at io n of  
a l l  k i nd o f re q ui re m e nts  i s  to o e xc e ss ive ,  
de c i s i on  w as  m a de  in  R e fe re n c e  G r ou p 

m e e t i ng  o n 3 1 st J a nu ar y  2 0 2 5  to  f oc us  o n 
IF C va l i da t i on  vi a  ID S  to  p rov id e  a  v is ua l 
re s ul t  fo r co m m uni c at io n.



Objective 3 – Work Package 8
Evaluation of verification methods

Übersicht des Demonstratos / kurze Videos / je 5-10sec max
Was kann man sinnvoll zeigen?
- Branches / Use Cases
- Pre-defined questions / Interactive chat funktion
- Results in terminal section
- IDS creation / file (?)



Objective 3 – Work Package 8
Evaluation of verification methods



Objective 3 – Work Package 8
Evaluation of verification methods

Inhalte des Demonstrator-Bundles

Documentation
Te c h ni ca l  M a nua l

Visual Manual
to  e x pl a in  p ro ce d ure s  s t e p- by - s te p

ZIP-Fi le
w it h De m o nstr at io n D ata



Work Package 07 – Demonstration of verification methods of models

Work Package 08 – Evaluation of verification methods

Work Package 09 – Roadmap and Recommendations for implementation

Objective 3
Develop procedures for automated, reusable, verification of requirements



Objective 3 – Work Package 9
Roadmap and Recommendations for implementation

Usabil ity Approach 1
D irect ly interact wit h Re qui rements  and …

Usabil ity Approach 2
D irect ly chat wit h an IF C Fi le and …



Work Packages 7

(Demonstration)

Work Package 8

(Evaluation)

Work Package 9

(Recommendation)

Objective 3

Summary of all achievements
Processes
Examples
Demonstrators

Possibilities and Opportunities
Proof of Concepts
Identified Benefits

Requirements for implementation
What is missing?
What needs optimization?
Where to (possibly) integrate AI?

Use this verification methods 
for IFC, Excel, PDF, etc.
PoC for Ontologies

Create several Checks
based on Ontologies

Reporting of Evaluation
Findings
Limitations
Challenges

Choose five requirements
Different classified requirements 
Referring to different file types

Example 
Create suitable Ontology
Identify information in document
Identify information in model

Verify Requirement 
Via Ontology approach



Project closing

• Handover to champions: status

• Final report ready by end of w38

• Scientific paper(s) ongoing, will be submitted in 2025

• FoI dagen in Malmö / November



What's next?

• I'm on parental leave Oct 2025 – March 2026, but there 
are opportunities:

oDeploy demonstrator(s) in Trafikverket's labs

o ERTMS formalization of requirements: reuse our 
classification process 

oDevelopment project to improve prototypes for a pilot 
project

oVinnova funding for advanced digitalisation

o…



Last, but not least...

Many thanks for the support

• Information

• Contacts

• Distribution of results

You are all champions :)
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