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Running Example

Process Modeling (PMo) : Generation of a model of the process based on its

textual description.

A customer brings in a
defective computer. The
technician checks the defect
and hands out a repair cost
calculation back.

Process description

Customer .. Technician
PMO . . Technician
brings in hands out
. checks the .
defective repair cost
defect .
computer calculation

How to evaluate this ?

Process model

PETALE
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Model-to-Model Evaluation

A customer brings in a

defective computer. The PMo Customer Technici Technician
. brings in echnician hands out
technician checks the defect defective checks the repair cost
and hands out a repair cost mputer defect i
calculation back.
[
|
[Dijkman et al, 2011], [Montani et al, :
2015], [Klievtsova et al, 2024], ,
[Colona et al, 2024]... *
Customer . . Technician
+ P . . brings in TEChEIC,IC?]n hands out
recise SCorlng defective © jgfesct © repair cost
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Model-to-Model Evaluation

. . 2 Brings in
A customer brings in a 5 broken
defective computer. The PMo 3 computer
technician checks the defect i
and hands out a repair cost P : Check the Hand out
calculation back. ks i defect repair cost
calculation
(Dijkman et al, 2071; Montani et al, |
2015; Klievtsova et al, 2024; Colona et |
al, 2024...) i
. . Customer .. Technician
+ Precise SCorlng brings in TEChEIC,I;n hands out
. . . checks the .
- Gold Process Model is not unique defective defect repar cost

(Schoknet et al, 2017; Beerepoot et al, 2023)
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Model-to-Text Evaluation

@
A customer brings in

defective computer. The PMo
technician checks the defect
and hands out a repair cost
calculation back.

Brings in
broken
computer

1
1
: Check the Han'd out
- repair cost
defect .
calculation

Customer

A
|

1

|

I

|

1
v

[SAP Round-tripping], [Berti et al, 2025]

+ Free from gold process model
- Holistic score without detailed explanation
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Research Questions

s
WL
:

v

PMo «|
Process Description ————» Process Model » Quality measure

Can process modeling approaches be evaluated in a fine-grained manner
directly from their description, without relying on a gold standard model?

How do automated process modeling methods compare to human experts
when evaluated with PETALE?
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Methodology Outline

Our contributions :

1. Process Information Task, a new semantic annotation scheme;

2. TaskPET, a validation dataset;

3. PETALE, a novel evaluation framework both fine-grained and gold-model
free;

4. Benchmark of SOTA process modeling methods using PETALE.
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PETALE : Fine-grained Evaluation of
Process Model

Annotation Scheme Evaluation Framework Benchmark
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Process Information Task

A Process Information Task describes an elementary step in a process as a

\ single activity with eventual attributes :
Activity : the verb or action being performed
Customer
brings in a Activity Data : the object, data or system that the activity acts upon
defective .
Actor Performer : the person, role, department or organization that executes

\_ computer y

or initiates the activity

\ Actor Recipient : the person, role, department or organization, that is
affected by the activity or who the activity acts upon

Natural language description of the task is referred to as its verbalization.

Definition inspired by the PET annotation scheme :

Bellan, P., van der Aa, H., Dragoni, M., Ghidini, C., & Ponzetto, S. P. (2022, September). PET: an annotated dataset for process extraction from natural language text tasks. In
International Conference on Business Process Management (pp. 315-321). Cham: Springer International Publishing.
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TaskPET - Process Information Task

O N

“activity” : ” brings in 7,

g:L.Jstor.ner »activity data” : [’a defective
rings in a computer *] 45 descr.
defective '
»actor performer” : ["Customer ], 505 pairs

\_ computer )

“actor recipient” : ["N/A”]
N /

Annotations from Description

Manual re-annotation to adapt to task format and correct some of the original annotations

Annotation Scheme Evaluation Framework Benchmark
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Evaluation of Process Models

PETALE : Process model Evaluation with Task Attribute LLM-based
Extraction

e Compares the generated model to an annotated description instead of a
gold model
e Offers fine-grained evaluation metrics based on the task annotations

Evaluation Framework Benchmark
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PETALE Framework

s, T TV - 7777777777777 =-= RN
/ A customer A customer \ \
| brings in a i - 1
brings in

I defective 1. TaskPET . I

I computer. Dataset \"* :

| [.] '@)- o |

: Process Description Pl from description e e :

I . activity | 0.92 | 0.88 | 0.85 ||

| 3. Semantic

I | - 0.46 | 0.50 | 0.48 |l

I Matching I
\ actor | 0.63 | 0.64 | 0.63 |

I T " The client . -

I Q Br|n95 Q 2. p PreCISIOf?, ReCGU, F1 |

2 . Process -

I O O—> broken - (for each attribute type) |

: o computer Information \_ |

| - Extraction :

\ Process Model Pl from model /

\ (extracted) /
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PETALE - Extraction

A customer
brings in a

A customer

brings in a
defective 1. TaskPET p | defective
computer. Dataset computer
[..]
rocess pescription Pl from description
| 3. Semantic> ﬁ
m—m—T T TS - =~ Matching
e J
oy The client cllent N Precisi Recall, F1
/_é Brings a 2. Process brings recision, .eca 5
3] broken - (for each attribute type)
[ 2 computer lnformatlon I
) L= Extraction P
~ <~ _Process Model Pl from model
S~e L _ Aextracted)
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Task Attribute Extraction

Take a generated process model. For each task label in it :

e

~

tasks” :
4 I [
Customer {
brings 'na Extraction > “activity” 1 ” brings in 7,
defective ~ . L - . .,
2 activity data” : [’a defective computer 7],
\ CompUter j 92 2 2 9
actor performer” : ["Customer "],
Task »actor recipient” : ["N/A”]
1} /
Extracted Task Attributes
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LLM Selection

F1(summed over attributes)
e Dataset : TaskPET

B activity [ octivity_data [l octor_performer actor_recipient
e Metrics : F1 (per class) -
computed with Exact Match ' ——
o ey §F PR R
o Llama-3.3-70B-Instruct .
o Lloama-4-Scout (168, 17E) 200 || [ | | | |
o | Qwen2.5-72B-Instruct
® wen3.5-35B-Instruct 1.00 .
o Qwend3.5-122B-Instruct
o GPT-0SS-120B N & & AL O 4 >
S % o5 & & & &
© 4o} e % S 0y o
<P & & & (O g v
& st S & c*
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PETALE - Semantic Matching

A customer
brings in a

A customer

brings in a
defective 1. TaskPET p | defective
computer. Dataset computer
[.] _————mm == - -
; — T TS~
rocess Description PI from €éscription ~
AN

7 \
/ | 3. Semantic \
- -
Matching o/ l

- 7/
C |en H
k3 Brings a Precision, Recall, F1 _~
3] @—> broken 2. Proce.ss brm (for each attr/bute tvpe)”
Q computer Information  |°°OfENCOmMPUie) — o -
- Extraction
Process Model Pl from model
(extracted)
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Task-level Semantic Matching

/ Gold Tasks

Vs

a customer brings in

.

TP

-

Extracted Tasks

~

The client brings

-

the technician checks

\

Vs

the technician hands out

\

FN

/

FP

\J

Technician gives

to client

The client accepts the quote

~/
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Semantic Matching Methodology

Preprocessing
R S .
,7 \ Semantic
! Similarity
activity : brings in customer f t
activity data : computer brings in - - unction
actor performer : customer computer TP
i Sentence Com/OUte
Task Attributes Fp — - - = g
FN
/’ Similarity P, R, F1 per
@ 7 matrix attribute
SIS the customer 2 o7 ype
computer brings in her = =~
actor performer : the
customer CompUter
TaskPET
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Matching Configuration

e Dataset : TaskPET

F1
e Metrics : F1 .
B Greedy [ JVC Variant
e Similarity Function : 1.00
o Qwen3_8B_Embedder + cos
0.75
o Octen3 8B _Embedder + cos
o | Roberta Cross Encoder 0.50
e Matching Algorithms:
o | Greedy [Dijkman et al, 2071] 025
o JVC [Crouse, 2016] 0.00
. Qwen + Cos Octen + Cos Rob¢grta
F1
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Benchmark of Process Modeling

methods with PETALE

Process Model

- .
Precision,

Recall, F1

(made by LLMs)

21
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Experimental Setup

e Dataset : TaskPET (35 processes)
e Metric : F1
e Configuration :
o Extraction : LLM : Qwen2.5-72B-Instruct in 7-shots
o Matching : Roberta Cross Encoder + Greedy matching

e Process Modeling Approaches :
o Experts [Costa et al., 2025] (human baseline)
o ProMoAl [Kourani et al., 2024] (automated baseline) with gpt-4o0-mini
o AutoBPMN.AI [Klievtsova et al., 2025] with gpt-41
o BPMNGen [Hbérner et al., 2026] with gpt-4.1
o BPMN Assistant [Licardo et al., 2026] with gpt-4o0
o BPMN Chatbot++ [Safan & Kopke, 2025] with gpt-41

Literature Review Annotation Scheme Evaluation Framework



Benchmark Results

Table 2. F1-scores for various PMo approaches.

Experts ProMoAl Auto BPMN BPMN BPMN

(Human (Automated BPMN Gen Assistant Chatbot

Baseline) Baseline) Al Tt
Generated Process Models 35/35 25/35 35/35 33/35 35/35 35/35
Task-level 0.89 0.89 0.92 0.84 0.88 0.71
Activity 0.86 0.7 0.92 0.84 0.88 0.69
Activity Data 0.67 0.71 0.79 0.69 0.76 0.63
Actor Performer 0.74 0.16 0.19 0.68 0.19 0.59
Actor Recipient 0.57 0.55 0.58 0.48 0.62 0.47
Attribute Macro F1 0.7 0.53 0.62 0.67 0.61 0.6
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Benchmark takeaways

Experts BPMN

(Human Gen

Baseline)
Generated Process Models 35/35 33/35
Task-level 0.89 0.84
Activity 0.86 0.84
Activity Data 0.67 0.69
Actor Performer 0.74 0.68
Actor Recipient 0.51 0.48
Attribute Macro F1 07 0.67

BPMNGen is the strongest automated
process modeling approach, with
near human performances.

Automated process modeling
methods miss out on process details,
such a actors or involved data.

Even human experts don’t model all
process informations.

24



Conclusion

Limitations
e Order of element is not taken into account

e Matching sensitive to duplicated information

Key takeaways
e Independant from gold process model
e Fine-grained evaluation method

e Automated process modeling methods miss out on
process details, such a actors or involved data
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