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Extracting Models from Spoken Text - A Research Proposal

Stefan Haag! Carlo Simon'

Abstract: Interviews between modeling and domain experts are often used as a source for model
development which is an iterative and time-consuming procedure. The research plan aims to improve
and automate this procedure which would enable domain experts to create models themselves and
free time and mental capacity for modeling experts to concentrate on the process, not its model’s
implementation. The proposed system takes as its input (transcriptions of) spoken language in
interview situations and builds models during the course of the interview while detecting ambiguities,
syntactic or semantic errors, and providing feedback, alternatives or possibly corrections. The goal is
a functional prototype which will be described and developed in a dissertation project.
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1 Introduction

Process knowledge of employees or domain experts often lies hidden in process-unaware
information systems, unstructured data, or established processes instead of being available
in exact descriptions [vdANOS]. If suitable digital traces exist, processes can be mined
[vdA16]. Otherwise, more traditional approaches of building process models are needed,
like conducting interviews between modeling and domain experts. To simplify this iterative
and time-consuming procedure we aim to answer the following research question:

Can an NLP-assisted system, that interacts like a modeling expert in an interview situation,
support domain experts in developing sound (process, data, and organizational) models
by speaking to the system, and without initial direct involvement of modeling experts?

The project follows the seven guidelines for Design Science Research according to [He04].
The proposed system and its components represent the artifact. Enabling domain experts
to create models in absence of modeling experts exhibits the problem’s relevance. The
evaluation shows whether the system actually behaves comparably to a modeling expert.
The contribution consists of solutions for the three topics described in the next paragraph
and the system’s implementation. Rigor is achieved by comparing the system’s components
to existing solutions and using current technologies that seemingly have not been used in
this context before. The implementation constitutes a search process as different approaches
will be examined for each of the components. Communication includes presentations to
practitioners, researchers, and also students for single components, their implementation
steps, and the final evaluated system.
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Related work considers pre-processed data from textual descriptions (cf. [No20, FKMO05]).
However, ad hoc speech is often unstructured, incompletely phrased, shows grammatical
errors, slips or filling words. Current NLP technologies like Transformers [Val7] that may
aid in the transcription are unused as of now. The model is created while domain experts
speak. This necessitates a feedback loop incorporating a flaw detection to inform users about
issues and let them update it. Such an error handling has not yet been examined.

The remainder of the paper describes the project vision, and gives a first overview of the
project’s phases, an interim specification of the components, and related work.

2 Project Vision

The goal of this project is to establish a prototypical system that supports domain experts
conducting process modeling tasks. Spoken language gets transcribed by third-party speech
recognition while experts describe a process. A text-to-model solution extracts all readily
available information from the transcript. This information is transferred into rich event
logs (containing a maximum of available information) that in turn result in workflow nets
by use of process mining techniques. Other model representations to be constructed and
used for cross-checking are tables and ontologies. The representation is converted into a
displayable model that is refreshed each time new or updated information can be integrated,
thus, providing feedback to the users. A flaw detection checks the model for issues - be it
ambiguity, grammar, model correctness and completeness, or any other kind of detectable
flaw. Two consequences follow from such a detection. (1) The system attempts a correction,
presents alternatives and recommendations, or describes the problem as is. The issue, the
system’s decision, and information about it are annotated in the model. (2) Users are called
to action to either accept a recommendation, to correct the flaw, or to ignore it.

3 Project Phases, Components, and Related Work

The project as outlined in figure 1 directly touches three of 25 Challenges of Semantic
Process Modeling [MLP14]. A first key aspect relates to how to Transform Text to Model
(C13), i.e., how to derive process models from (transcriptions of spoken) natural language.
The second key aspect is an evaluation that needs to Verify Model Correctness (C14) and
Validate Model Completeness (C15) with respect to the semantics of the activity labels.

These two aspects can be partitioned into the working packages (1) - (10) spread over five
phases. Each of these phases yields a component which combined constitute the prototype’s
goal: Aid users to interactively create (process, data, and organizational) models from
spoken natural text. The implemented system is evaluated in a dedicated last phase.

Phase 1 covers (1) textual input. It deals with acquisition of spoken interviews, their
transcription and pre-processing. Ideally, at least two people will describe the same process
in order to learn about differences in their descriptions, and how to handle ambiguities.
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Fig. 1: Proposed Research Plan

Phase 2 provides workflow nets [vdAS11] and possible additional information about data
and organizational structures. In order to enable further mathematical analysis and deep
simulation, the processes will be formalized as high-level Petri nets [Rel3, GL81]. This
expands the possibilities to use the models in fields like forecasting, workflow management,
or plant control [SHZ21, vdAS11, Zu80]. Hence, (2) process elements are extracted from
the textual input to create (3) rich event logs that contain all information that can be obtained
directly, but also derived or inquired in phase 1. Annotations about the latter are also
included in the logs. Then, a model (4) representation is computed by use of Process
Mining [vdA16]. Although process extraction from natural language is a field actively
being researched on, it is still a complex task which often requires pre-processing of input
data [FKMOS, YBL10] or active user intervention [KoO5a, KHO11], yields incomplete
processes [GKCO7], or generally reveals highly relevant practical problems [FMP11].

Phase 3 reuses the process elements to describe processes in form of (5) tables that allow
for structured process recording [KD10] and (5) ontologies which have an inherent ability
to carry semantics [KOO5b, RFP08]. To compare the thus established process models with
those of phase 2, they also have to be converted into a compatible (6) representation.

Phase 4 focuses on how to create a (7) displayable model that needs to be enhanced by
additional information and by incorporating user feedback. The use of frameworks like
PM4Py [BvZvdA19] or an import into an existing (process) modeling software like the
integrated management system Process-Simulation.Center [Si22] would be feasible options.

Phase 5 establishes the flaw detection. Evaluation of (8) correctness with respect to a given
specification can be performed by, e.g., a logic of actions [SiO1] or invariant analysis [La97].
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Semantics are the basis for checking (9) completeness. The proposed workflow is iterative,
thus, users check the semantics implicitly and continuously. Still, a formal instance has to
be provided. Possibilities include using error patterns [GL11] or ontologies [TF07]. Also,
verification tools like LoLLA have been proposed [Sc00]. Every time the displayable is
updated, the model gets checked for flaws, correctness, and completeness. If an issue is
found, the users receive feedback about it including - if possible - a proposed correction or
an alternative which they are free to accept or temporarily ignore. Rephrasing an already
given but erroneous statement updates the model. In combination, a fully (10) evaluated
process model is established.

Phase 6 does not contribute to the system itself but a (11) prototype evaluation is performed.
This includes presentation of the rationales for selecting the chosen approaches. Also,
practitioners will be questioned as to how the system behaves compared to modeling experts.

Closing Remark

This paper outlines quite a large vision the authors aim to realize. However, as the dissertation
project is in its preparation phase, adjustments in scope and subject seem expectable. It may
be feasible, e.g., to concentrate on one or several partial aspects depending on a possible
research context. To this end, remarks and recommendations would be highly appreciated.
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