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A.  Research Program

ÂGoals

ÂEnhance our understanding of decision processes underlying 

activity/travel behavior

Â Incorporate said understanding in policy-sensitive activity/travel 

demand models (e.g., MUSCAMAGS Project)

ÂTools

ÂStatistical and econometric techniques

ÂGIS (realistic travel environment, variable generation, software 

applications)
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A.  Research Program

ÂData

ÂGIS layers (e.g., street networks, opportunities, land uses)

ÂExisting activity/travel surveys (e.g., TTS for GTA, TDS for 

Louisville KY)

ÂNew data collection techniques (e.g., Halifax STAR Project & 

GPS)



IVT ETH Seminar, June 10, Zürich, CH 5

B.  Research Objectives & Questions

ÂObjectives

Â Incorporate spatio-temporal constraints into destination choice

ÂEstimate constrained destination choice models

ÂSylvia He (2004-06) ïshopping location

ÂQuestions

ÂHow do I do this?

ÂHow does spatial representation impact choice sets?
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C.  Some Basic Concepts

ÂSpace-time prism (STP)

ÂTime geography (Hägerstrand, 1970)

ÂSpatial and temporal limits for decisions concerning out-of-home 

activity participation

ÂConstrained destination choice sets

Â3D

ÂPotential path area (PPA)

Â2D representation of STP

Â Implemented via GIS



C.  Some Basic Concepts
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C.  Some Basic Concepts
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C.  Representation

ÂObjects:

Â3 primitives: 0-dimensional points, 1-dimensional lines, 2-

dimensional areas

ÂVector data model in GIS

ÂFields:

ÂContinuous surface (values change at all locations)

ÂRaster data model in GIS
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C.  Points
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C.  Areas
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C.  Some Basic Concepts

ÂModifiable Areal Unit Problem (MAUP)

ÂWell-known spatial analytical issue that has yet to be solved

ÂArises due to the fact that an infinite number of zoning systems 

can be constructed to subdivide space into smaller areal units

ÂScale effects

ÂLevel of spatial resolution

ÂZoning effects

ÂConfiguration of the zoning system given a fixed level of spatial resolution



C.  MAUP: Scale Effects
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C.  MAUP: Zoning Effects
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D.  Comparison of PPA Algorithms

ÂObjective

ÂCompare two GIS-based algorithms for generating space-time 

prisms (specifically PPAs) to assess which one will offer more 

realistic results if implemented within the framework of an 

activity/travel demand model

ÂAlgorithm 1, based on the work of Kwan and Hong (1997), is 

implemented within ArcView GIS

ÂAlgorithm 2, developed by Scott, is implemented within ArcGIS
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D.  Algorithm 1: Overlay Approach
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D.  Algorithm 2: Shortest Path Approach

A. Shortest Path
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D.  Study Area and Data

Â Activity/travel
Â Synthetic data set

ÂRandom sampling program 
(GAUSS)

ÂNormal distributions of 
coordinate pairs for origins and 
destinations of trips

Â Observations

ÂUnique identifier

ÂOrigin latitude

ÂOrigin longitude

ÂDestination latitude

ÂDestination longitude

Â 20-minute travel time budget
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D.  Original Data Set
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D.  Opportunities
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D.  Street Network
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D.  Definition of  Variables
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D.  Buffer Area Comparison
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D.  Algorithm 1: INT-1
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D.  Algorithm 1: INT-5


