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Good morning, we are (Dr. Mohamed-Anis GALLAS - Ar. Gregorio SAURA LORENTE)We are from the Faculty of Architecture and Urban planning , Architecture Design Lab of the University of Mons in Belgium.We present today our research in a pedagogical context called: A Data Workflow Approach for Pedagogical Sensitization to the BIM Concept



Research Context
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We start our presentation by defining our research context. 



Research Context

From CAD to semantic modeling
 History of architectural practice : different representation tools but the same rules
 Difficulties to implement semantic dimension using conventional processes
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- As a lot of architectural faculties, we decided to switch our pedagogical activities from CAD to semantic modeling. - If we have a brief look in history of architectural practice, we identify that we uses different representation tools that evolve but they still using the same abstraction rules based in 2D representation. //(King Gudea from Mesopotamia)- Architectural practice is challenging with the integration of the semantic dimension. It reveals difficulties to be implemented using conventional processes.  

https://www.youtube.com/watch?v=hB3jQKGrJo0


Research Context

Introduction to BIM methodologies
 BIM = Black Box
 BIM activities ≠ Architectural design activities
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Concerning BIM methodologies, we are aware of the complexity for integrating it in pedagogical activities because BIM is considered as a BLACK BOX.At the same time BIM activities are considered incompatible with architectural design processes.    



Research Challenges 

 Make semantic dimension (structure) more reliable (visible) during modeling process
 Propose a simple and accessible tool for students to manage semantic model structure.

UsBIM.viewer
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So, at a first step our research challenges are,Make semantic dimension more reliable, let’s say evident, during modelling processAnd also, to propose a simple and accessible tool for students to manage semantic model structures



Research Challenges 

 Show to students that semantic dimension is an asset.
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another challenge is to - Show to students how semantic model could be used to generate different kinds of representation from the same source



Research Challenges 

 Flattening the BIM concept
 Assimilate BIM methodologies and make them more reliable
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And the next step is that :Knowing the complexity of BIM ecosystems,  we need to Flatten the bim concept , andAssimilate confusing methodologies and proposing more reliable ones



Semantic Modeling 
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After talking about the challenges, we would like to explain how we have experimented these topics in our Faculty



Semantic Modeling 

Previous experiences of semantic
modeling results (from students’ job
evaluations and surveys)

 The complexity to understand what is a
“model” or “data” for architecture bachelor
students

 Model is often resumed to its 3D
representation

 The difficulty to understand the link between
model’s objects and the hierarchy between
them during modeling activities

 The use of complex semantic modeling tool to
generate unstructured 3D geometric models
(representations)
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To start this part, we are going to enumerate the different results we got from previous experiences of semantic modelling activities.This results are collected from student job evaluations and pedagogical surveys.The results are : - the complexity to understand what is a “model” or “data” for architecture bachelor students - Model is often resumed to its 3D representation- The difficulty to understand the link between model’s objects and the hierarchy between them during modelling activities- The use of complex semantic modeling tools to generate unstructured 3D geometric models (representations)



Semantic Modeling 

Semantic dimension integration

 Propose a graph base strategy to
initiate students to semantic dimension

 Focus on data managed by the model
and not generated 2D and 3D
representations :

Elements;
Categories;
Types;
Instances;
Links…

 Create links between model structure
and tool interface.
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Starting from these results we propose a first activity to analyse the model structure.We use a friendly graph that integrates the model Elements, Categories, Types, Instances, links, etc…At the same time, we show how the model structure (from the graph) is implemented in the tool interface. 



Semantic Modeling 

Semantic dimension integration

 Starting the pedagogical process by a
reverse engineering (analyze) exercise
:

 Activity : fill in the graph with
information from the Revit model
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We propose a reverse engineering exercice where students are asked to analyse a simple revit modelIn order to create a graph from a given template. Therefore, the revit model is the input of the excercice, and the graph is the output, considered as a translation of the revit model semantic structure. 



Semantic Modeling 

Semantic dimension integration

 Ending the process by a modeling
activity from a graph (not 2D/3D
representation

 Activity : Create a Revit Model from
the graph information.
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We propose,  in a second activity, to flip the process In order to create a revit model from a given graph describing a semantic structureSo the detailed graph is the input of the excerciceIt contains all the needed parameters to build a model in revit ( a semantic model, not a 3D project)The revit model is the output, considered as a translation of the graph. 



Semantic Modeling 

Outcomes

+
 An interesting integration level of graph

representation for modeling activities

 A better assimilation of the concept of data in
semantic modeling activities

 A better consideration of model concept as a
database and not only a 3D representation

-
 Lack of comprehension of

relationships between model elements

 Lack of self-verification activities
(quality tests) of the model reliability
during modeling process
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As positive outcomes, we have:  An interesting integration level of graph representation for modeling activitiesA better assimilation of the concept of data in semantic modelling activitiesA better consideration of model concept as a database and not only a 3D representationAs negative ones, we identify:Lack of comprehension of relationships between model elementsLack of self-verification activities (quality tests) of the model reliability during modelling process 



Semantic assimilation 
in BIM process

Commentaires du présentateur
Commentaires de présentation
Here, we present the next step where we develop the semantic assimilation in BIM process



Semantic assimilation in BIM process

Previous experiences
(from job evaluations and surveys)

 Shortage of BIM modeling skills
 Non-equitable tasks in the collaborative

process
 Difficulty in understanding modeling

objectives
 Problems in translating them to models

uses and activities
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To start this part, we are going to enumerate the different results we got from previous experiences as before,  of semantic assimilation activities.This results are collected from student job evaluations and pedagogical surveys.The results are the following : Shortage of BIM modelling skills Non-equitable tasks in the collaborative processDifficulty in understanding modelling objectivesProblems in translating them to models uses and activities 



Semantic assimilation in BIM process

Experience goals
 Enhance students' participation in all tasks of the

BIM collaborative process

 Allow students to validate skills in BIM modeling
and collaboration

Experience process
 Gamification of the pedagogical experience

 Create a set of rules that force students to
collaborate and verify the quality of their
models.
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Starting from these results we propose a new experience:Goals are :To Enhance students' participation in all tasks of a BIM collaborative processAnd Allow them to validate skills in BIM modeling and collaborationThe proposed experience is based on a gamification process where we create a set of rules that force students to collaborate and verify the quality of their models, and by the way , they experiment all the possible roles. 



Semantic assimilation in BIM process

BIMTown : the game rules

 A virtual Town with 49 parcels shared in an IFC
model

 Students should create walls and slabs respecting
a naming convention and properties set.

 Students should collaborate with parcel neighbors
to respect the rules.

Commentaires du présentateur
Commentaires de présentation
We called the experience BIMTown. The game is based in a shared 49 parcels IFC model.Students are asked to create walls and slabs respecting a naming convention and properties set as presented in the figure on the right.Students should collaborate with parcel neighbors to respect the rules We use Teams as an IFC server and BIMcollabZoom to visualisze and manage IFC models. Students are free to use any modeling tool.



Semantic assimilation on BIM process

BIMTown : the game results

 A virtual town with 49 parcels integrating
shared slabs and walls

 The use of smart views functions to verify
models' quality and respect of the game
rules
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As the results of this experience we have:A virtual town with 49 parcels integrating shared slabs and wallsStudents used smart views functions to verify if they respect naming convention and neighbor rules.



Semantic assimilation in BIM process

BIMTown impact on BIM modeling
activities

 Create a semantic model of an existing
building

 The generated model should integrate 2
major goals.
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After this expérience, students  are asked to create semantic model of an existing building by following a flattenned BIM process. This BIM process integrate 2 major goals. Students could reach then only if they assimilate the semantic modeling skills. 



Semantic assimilation in BIM process

+
 Enhance collaboration during the BIM

modeling process

 A better assimilation of BIM goals

-
 Weakness in translation of BIM goals

to uses and activities

 The need of more gamification (create
different levels, challenges and
bonuses, etc.).
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As positive outcomes, we have: Enhance collaboration during the BIM modelling processA better assimilation of BIM goalsAs negative ones, we identify:Weakness  in translation of BIM goals to uses and activities The need of More gamification (create different levels, challenges and bonus, etc.).



Limits and 
Conclusions
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We are going to finish by presenting the major limits and conclusions



Limits and conclusions

 The feedbacks from the experiments identified limitations and weaknesses
that will be improved during the next sessions.

 There is a clear difference between software learning and model data structure
 Consider semantic dimension as an import layer in architectural models
 Simplify the BIM concept in order to make it more accessible to architectural

educational practices
 Create pedagogical use cases to experiment BIM process using

non-professional contexts.
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Our research have :A major limit concerning the feedbacks from the experiments identified limitations and weaknesses that  will be improved during the next sessions.As conclusions, we show thatThere is a clear difference between software learning and model data structureWe should consider semantic dimension as an import layer in architectural modelsWe need to simplify the BIM concept in order to make it more accessible to architectural educational practices And finally is more useful to create pedagogical use cases to experiment BIM process using non-professional contexts 
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Thank you for your attention !

Moitas grazas! Muito obrigado! Muchas gracias!
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Thank you for your attention !We are open to share our graphs and models and also to collaborate with other labs to optimize the experimental process.If you have any question.
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