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Partenariat pour la Recherche et le Développement
de solutions intelligentes aux problématiques de la ville
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« Consortium en sciences urbaines unique
au Canada

*  Promouvoir innovation ettransfére des
connaissances

*  Québeccomme un lab urbain
en mode solution

* Synergie entre chercheurs, concepteurs
et utilisateurs
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UNITE MIXTE DE RECHERCHE

Consortium universités, industrie
et gouvernement

Promouvoir innovation et transféere
des connaissances

Québec comme un lab urbain

Synergie entre chercheurs,
concepteurs et utilisateurs
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UNITE MIXTE DE RECHERCHE

Consortium universités, industrie
et gouvernement
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Québec comme un lab urbain

Synergie entre chercheurs,
concepteurs et utilisateurs
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SCIENCES URBAINES

QUEBEC - LABORATOIRE URBAIN

© 2015 UMRsu
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PARTICIPATION DES ENTREPRISES
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SYNERGIE ENTRELES PARTENAIRES
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SITE WEB : umr-su.com

UNITE MIXTE
DE
RECHERCHE

WHAT 1S UMRsu OUR VISION

RESEARCH THEMES.

AXI1S OF RESEARCH

DEVELOP

MANAGEMENT

PROGRAMMEDE R&D
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EFFICACITE ETFLUIDITE

Optimisation: logistique urbaine allant
des services, de la mobilité a la sécurité;

+ Gestion des ressources: eau, énergie,
espace et infrastructure;

+ Gouvernance et planification -

aménagement, participation citoyenne e ..I'
Développement de nouvelles solutions ' B ™ -

technologiques et numériques selon une b ‘ -~ 4 &,
perspective axée sur I'utilisateur e W 47

© 2015 UMRsu
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APPROCHE SOCIO-TECHNIQUE
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LOGISTIQUE URBAINE
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MOBILITE ET REALITE AUGMENTEE

TRANSPORT - UN TRAMWAY NUMERIQUE
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OPTIMISATION & LOGISTIQUEURBAINE

m
UTILISATION DEDRONES
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EXPLORATION 3D ET MAPPAGE

Source et crédits images : Google Projet Tango
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BIOMETRIE-ETATET CAPTEUR
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SECURITE PUBLIQUE - SURVEILLANCE
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SECURITEPUBLIQUE SURVEILLANCE
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SECURITE PUBLIQUE - SIMULATION
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SYnRGY: Safety and Emergency Dynamic System Q !
m

FORMATION-SIM ET EXERCICE TERRAIN
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RESEAU HUMAIN - AGENT

GESTION RESSOURCES
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GESTION ENTRETIEN ET ENERGIE
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ANALYSE UTILISATION VERRE CELLULAIRE
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DONNEES MASSIVES & GESTION DES EAUX

DONNEES MASSIVES ET GESTION EAU POTABLE
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GOUVERNANCE

GOUVERNANCE : AIDE A LA DECISION

B Cormtactod G haged 3 behatind (3 Ercctatie orwr e siefbomsAnsevssment 15

CODEM - Plateforme de simulation et formation MYRIAD: A Multi-Criteria Decision Assessment Tool
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ANALYSE MULTICRITERE ET RUEINTEGREE
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MYRIAD: A Multi-Criteria Decision Assessment Tool

GOUVERNANCE - JEU SERIEUX
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UN PROJET : AIDE A LA GOUVERNANCE

VILLES - SYSTEMES COMPLEXES
CITIES ARE COMPLEX v—'" h | 3 SII!TOYTOCOL
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INDICATEURS & GOUVERNANCE

: CITY
3 PROTOCOL

PERSPECTIVE HUMAINE - SYSTEMES, COMPLEXES:
MUR DE LA COMPLEXITE
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SYSTEMES DE CONNAISSANCES
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- Predictive feedback - Feedback
- Non-linear (1:?) - Linear (1:n)
- Simulation - Mathematics
- Stochastic - Deterministic
- Uncertainty - Certainty
- Tacit knowledge - Explicit knowledge
- Emergent - Flow-through (-)
- Disorganized - Fixed (1:1)
- Scenario analysis - Planning
- Menta - Mechanistic
- Reaction - Automated
- Intuition - Data, facts
: Adapted from Kurtz and Snowden (2003)
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SYSTEMES COMPLEXES

“Complex systems involve many interrelated variables with time-dependent
and non-linear relationships such that the problem situation changes over time in
ways that are not easily predicted”
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Dérner (1996) a identifié plusieurs comportements
associés al’échec en simulation de prise de décision :
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COMPREHENSION ET PRISE DE DECISION

LIMITES COGNITIVES

Dérner (1996) a identifié plusieurs comportements associés
a I’échec en simulation de prise de décision :

Chercher une seule cause

Considérer les objectifs comme indépendents

Ne considérer qu’une seule approche - biais de confirmation
Focus sur les symptémes plutdét que la source

Voir le futur comme une projection linéaire du présent
Attribution externe des échecs

Absence de métacognition
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SOLUTIONS

Question de R&D : Est-il possible d’améliorer la compréhension humaine de
systemes complexes et la prise de décision ?

1. Outils de soutien a la décision
2. Entrainement cognitif
3. Travail collaboratif

4
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OUTILS DE SOUTIEN A LA DECISION
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A Computer-Aided Cognition Capability for Understanding Complex Systems

View options

Rensegnements

Scientific view

Concept types

Simulations
ractive controls

Axes of reference

Relations

Comprehension 1
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Bearche (5)
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Tactpoe  Perpectove Siewe, acheme  Perpective Bowpe
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IMAGE DESKTOP/IMMERSIVE
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COMPLEXDECISION MAKING TASK

Participants played the role of

Their main objective was to
by
interacting with a model of that situation.

Participants played the role of

Confiance
Faible Flevee
oo o0 0
Their main objective was to
B Quetic oxt b mcillcure séric de choix dans e but de maximiser e cargo
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interacting with a model of that situation. i —_ e
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EXPERIMENTAL DESIGN

Table 1. Functions by experimental condition

FUNCTIONS IMAGE-CAVE | IMAGE-DESKTOP BASELINE
g () Interactive simulation YES YES NO
§ (2) Enhanced visualizations YES YES NO
§ (3) Knowledge representation YES YES NO
(4) Immersive display YES NO NO
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DECISION MAKING PERFORMANCE
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TEST of STRUCTURAL KNOWLEDGE

percentage percentage Blue convoy convoy Convoy
Allegiance Intelligence of Cargo of Cargo
Support cargo Timeliness  Integrit
offered for operations 2 o grity

Allegiance 075 [v] 0 [v] o [x] Jos [v] [o3rs[v] |02 [v] [0.375 [¥]
Intelligence 02 [v]  Jo3rs[v] Jot2s[v] o125 [v] [o2s [¢] (037 [7]

Percentage of Cargo Offered 075 [v] [065[v] [037][x] |05 [v] [-0375]7]

Percentage of Cargo 0625 B 75 3 0625 3 025 B

for Operations

Blue Support -0.375 E -0.25 E 0.5 E

convoy Cargo 05 Z‘ -0.625 B
convoy Timeliness -0.875 E]

Convoy Integrity

ONCE IMAGE IS SWITCHED OFF!

| | | |
Baseline Naifs  IMAGE CAVE Modgle
desktop

Condition

IMAGE = Cognitive prosthesis

m
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COGNITIVE TRAINING

SIMULATION & SERIOUS GAMING
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TRAINING PROCEDURE

INPUT PROCESS OUTCOME

Game cycle

Instructional

Content \

User
Judgements

/

Systems ¢ User
Feedback Behaviour

Debriefing Leamning

Qutcomes

Game /'

Characteristics

- B
CODEM PLATFORM

is a system dynamics simulation environment generating turn-based decision
making scenarios for research and training purposes.

I
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DEMOCRACY 2

A game that recreates the major systems
thinking challenges that policy makers and
society as a whole face every day :

a [
= Welfare EMOCRACY 1'

= Econ omy 0 Positech Gomes
= Taxes

= Public services
= Law and order
= Foreign affairs

= Transportation

il

DEMOCRACY 2

STATE PENSIONS

$3618n/ Turn
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EXPERIMENTAL DESIGN

SCENARIOS

APPROX

TIME Total
Baseline .
(n=60)
Implicit
CONDITIONS Leaming 8h
(n=40)
ITS ah
(n=40)
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PERFORMANCE - CODEMTEST SCENARIO
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Baseline Implicit Leaming Intelligent Tutoring System

Experimental Condition

Baseline Implicit Leamning Intelligent Tutoring System

PERFORMANCE DEMOCRACY

50

40

30
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Performance in Democracy 2

Baseline Implicit Leamning Intelligent Tutoring System

Experimental Condition

Baseline Implicit Learing Intelligent Tutoring System
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COLLABORATIVE SENSEMAKING

COLLABORATIVE SENSEMAKING

Multiplayer online collaborative gameplay has outperformed
computational methods in the creation of an accurate protein structure model.

(Khatib et al., 2011)
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TRAINING

INPUT PROCESS OUTCOME

Game cycle

Instructional

Content \A

User
Judgements

/

Systems < User
Feedback Behaviour

Debriefing

Learning
Outcomes

Game /'

Characteristics
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PERFORMANCE - COLLABORATIVECODEM

) L

Performance in COIN

Baseline Implicit Leamin g Intelligent Tutoring System Collaborative Sensemaking
Experimental Condition

Baseline Implicit Learning Intelligent Tutoring System Collaborative Sensemaking
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COMPLEXITY FROM A HUMAN
PERSPECTIVE

SUMMARY

DSS provide a cognitive prosthesis

Intelligent training merely contributes to improve
metacognition and awareness of the Wall

Promising avenue but modest improvement

Rl
|
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AIDE A LA GOUVERNANCE

- Formation : Métacognition

- Entrainement adaptif et collaboratif

- Version collaborative de IMAGE

)

Partenariatpourla Recherche et le Développement de solutions
intelligentes aux problématiques de laville

© 2015 UMRsu
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