
Contents
CHAPTER 1: General Introduction 18

1.1. Context of the Research 18
1.2. Motivations 19
1.3. Problems and research questions 20
1.4. Objectives 22
1.6. Methodology 22
1.7. Organization of the thesis 23

CHAPTER 2: Literature Review: Computer Simulation, Multiagent Based Simulation and
Multiagent Geosimulation 25

2.1. Introduction: 25
2.2. Computer simulation field 26

2.2.1. What is computer simulation? 26
2.2.2. Good reasons to use computer simulation 26
2.2.3. Computer simulation classification and sub-fields 27

2.3. Multiagent based simulation (MABS) 32
2.4. Spatial simulation or geosimulation 34
2.5. multiagent geosimulation 36
2.6. Simulation applications and simulation tools 37
2.7. Simulation methodologies and approaches 39

2.7.1. Classical (non multiagent-based) simulation approaches 39
2.7.2. Multiagent-based simulation methods 40
2.7.3. Summary about the simulation methodologies/approaches 45

2.8. Conclusion 47
CHAPTER 3: A Generic Method for Developing 2D-3D Multiagent Geosimulations and its
Application: The Main Steps and the Case Study 48

3.1. Introduction 48
3.2. A generic method for developing 2D and 3D multiagent geosimulations 48

3.2.1. Stepl: Identify the multiagent geosimulation users' needs 49
3.2.2. Step2: Specify the characteristics of the system to be simulated 50
3.3.3. Step3: Create the multiagent geosimulation models 50
3.3.4. Step4: Select the multiagent geosimulation tool/platform/language 51
3.3.5. Step5: Collect and analyze the data used as input for the multiagent geosimulation

52
3.3.6. Step6: Execute the multiagent geosimulation models using data 53
3.3.7. Step7: Collect and analyze the data generated by the multiagent geosimulation.. 53
3.3.8. StepS: Verify and validate the multiagent geosimulation models 54
3.3.9. Step9: Test and document the multiagent geosimulation results 54
3.3.10. SteplO: Use the multiagent geosimulation application 54

3.3. An illustration of the method: A Multiagent geosimulation of the customers' shopping
behavior in a mall 55
3.4. Discussion and conclusion 56

CHAPTER 4: Identification of the Application Domain, the Users' Needs, the Characteristics
of the Phenomenon to be Simulated and its Environment 59

4.1. Introduction and motivations 59
4.2. Generic presentation of the steps 60

4.2.1. Definitions of some basic concepts: 60

10

gescannt durch

Bibliografische Informationen
http://d-nb.info/98840947X

digitalisiert durch

http://d-nb.info/98840947X


4.2.2. Step 1: identification of the application domain, the geosimulation end-users, and
their needs: ' gj
4.2.3. Step 2: identification of the characteristics of the phenomenon to be simulated and
its environment: 62

4.3. The users' needs specification: The shopping behavior case study 64
4.4. The identification of the characteristics of the shopping behavior in a mall 66

4.4.1. A literature survey on the shopping behavior in a mall 66
4.4.2. Specification of the characteristics of shopping behavior in a mall: 89

4.5. Shopping in groups ,gi
4.5.1. The study results concerning groups 92
4.5.2. The specification of groups of shoppers in a mall 98

4.6. Discussion and conclusion 99
CHAPTER 5: Creation of an Initial Version of the Multiagent Geosimulation Models 102

5.1. Introduction and motivations 102
5.2. Generic presentation of the step: 102
5.3. Modeling the shopping behavior in a mall using the multiagent paradigm 105

5.3.1. Abstract and common agents 105
5.3.2. Agents of the simulation environment: the virtual mall 107
5.3.3. Simulation's actors agents: 110

5.4. Discussion and conclusion 112
CHAPTER 6: Collect and Analyze Data Used as Input for the Multiagent Geosimulation.. 114

6.1. Introduction and motivations 114
6.2. Generic presentation of the step: 114
6.3. Choosing the geosimulation test case: A brief introduction of the Square One mall .118
6.4. Simulation input data gathering 119

6.4.1. The simulation environment data: The mall 120
6.4.2. Data about the shopper the main actor 121

6.5. Simulation input data analysis 128
6.5.1. Non-spatial analysis 129
6.5.2. Spatial analysis: 134
6.5.3. Multi-variables non-spatial analysis 138
6.5.4. Multi-variables spatial and non-spatial analysis 139

6.6. Discussion and conclusion 142
CHAPTER 7: Selection of the Simulation Tool and the Cretaion/Execution of the Multiagent
Geosimulation Models Using Data 144

7.1. Introduction and motivations 144
7.2. Generic presentation of the steps: 145

7.2.1. Select the geosimulation tool/platform/language: 145
7.2.2. Create and execute the geosimulation models: 146

7.3. Select the tool suited to execute the geosimulafion model 148
7.4. The MAGS (MuftiAgent GeoSimulation) platform 154
7.5. Execute the shopping behavior simulation models using MAGS: The Mall_MAGS
platform • -—*~r

15.1. The specification of a simulation scenario and agents* structures: 158
7.5.2. The specification of the simulation agents' behaviors (active agents) 167

7.6. Execute the shopping behavior simulation models using MAGS: The Mall_MAGS
platform: the prototype maH_mags • • * '-J
7.7. Discussion and conclusion

CHAPTER 8: Collect and Analyze the Output Data Generated by The Multiagent
Geosimulation

11



8.1. Introduction and motivations: 178
8.2. Generic presentation of the step: 178

8.2.1. Collect outputs data from the geosimulation: 179
8.2.2. Analyze output data generated by the geosimulation: 180

8.3. Collect the output data, generated by the shopping behavior geosimulation 182
a. The structure of the traffic observer agent: 184
b.The behavior of the traffic observer agent (the observation mission): 185

8.4. Analyze the output data, generated by the geosimulation 187
8.4.1. Classical or traditional analysis techniques: 188
8.4.2. Our proposed analysis technique/tool: 188
8.4.3. The OLAP and SOLAP technique: 195

8.5. Discussion and conclusion 205
CHAPTER 9: Verify/Validate, Test and Document the Multiagent Geosimulation 208

9.1. Introduction and motivations 208
9.2. Generic presentation of the steps of the method 209

9.2.1. Verification and validation of the geosimulation models 209
9.2.2. Test and document the geosimulation prototype: 213

9.3. The illustration of the steps using the shopping behavior case study 216
9.3.1. Verify and validate the shopping behavior geosimulation models: 216
9.3.2. Test and document the shopping behavior geosimulation: 230

9.4. Conclusion 231
CHAPTER 10: Use the Shopping Behavior Multiagent Geosimulation as a Spatial Decision-
Making Tool 232

10.1. Introduction and motivations 232
10.2. Generic presentation of the step: 233
10.3. How can MaIl_MAGS help the mall manager in the decision-making process? 235

10.3.1. Why mall managers need the shopping behavior geosimulation tool? 236
10.3.2. How mall managers can use Mall_MAGS prototype? 238

10.4. Discussion and related works 241
10.5. Conclusion 241

CHAPTER 11: General Conclusion and Future Work 243
11.1. General discussion 243
11.2. Contributions (original points) 244
11.3. Directions for future works 250

Bibliography 251
Annexe A: The Questionnaire (Individual and Group) 280

A.I. Individual questionnaire 280
A.I.I. Section 0: Identification and instructions 280
A. 1.2. Section 1: General questions 281
A.1.3 Section 2: Shopping objectives and goals 282
A. 1.4 Section 3: Questions about the spatial knowledge 285
A.1.6. Section 5: Questions about shopping situations 290
A.2. Group questionnaire 292
A.2.1 Section 0: Identification and instruction 293
A.2.2. Section 1: The group identification 293
A.2.3. Section 2: The group's movement 294

Annexe B: Descriptions of the multi-agent based models of shopping behavior in a mall... 296
B.I. The agents of the physical environment (the mall): 296
B.2. The agents of the athmospheric environment (the mall): 298
B.3. The Shopper agent: 299

12



B.4. The Group of Shoppers agent: .301
B.5. The Crowd of Shoppers agent: 301

Annexe C: The specification of behaviors in the MAGS platform 302
C.I. The goal Go_To_A_Shop x: 302
C.2. The goal Go To A_Restroom: 304
C.3. The goal Leave_The_Mall: 309
C.4. The goal Explore: 313

13


	IDN:98840947X ONIX:04 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3
	Seite 4

	Bibliografische Informationen
	http://d-nb.info/98840947X



