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+ Urban planning - Pedestrian-oriented urban planning + Spatial marketing

Not-compact city v'Safety less crime, fewer traffic accidents

v'Tenant strategy (leasing, fee)
v'Convenience accessibility to transport, shops, services
v'Improvement of -floor plans
3 -signage system
v'/Amenity comfortable walking environment
Actual movements
Influential factors
Actual movements

Necessary information - Needs for Pedestrian behavior model
Influential factors - Needs for Pedestrian behaviour model

. Pedestrian-oriented planning

Compact city




T

Positioning

Backg ound technology

» Location-based services 2
Provide appropriate information
according to user’s location / needs

= Routes for

wheel chair

How to avoid
traffic jam?

Patterns of users’ routes/activities
Necessary Information - contexts

l Where are my

Needs for Pedestrian behavior model pals?

Crowd dynamics

Current position  (x, y)
Velocity  (u, v)

Radius T,

Normal walking speed  V,
Destination (P, Py) (a4 Q)
speed ratio K

Personal space ratio ¢,
Information space  (d,, d;)

1 Estimation of the next steps of other pedestrians

«+ Collision avoidance bahaviour

Requirements of pedestrian behavior models

» There are several needs to develop pedestrian
behaviour models

ey issues

v'Understand and explain real pedestrian’s movement

v'Represent dynamic interaction process between
pedestrians and their environment

( esp. Information which people obtain )

Transport model

Shortest path between OD

( weights associated with each link can be

distance, costs, condition of the road, etc)

“Influence of other ar
“Which area generates more trips than others?

“Why’

Gravity model

Growd dunamics Ltd

Requirements of pedestrian behavior models
Current pedestrian behavior models
v'Crowd dynamics
Micro scale behaviour (e.g. obstacle avoidance)
v'Transport model
Network analysis and OD/route estimation }‘-ﬁ“'!‘ié

v Stochastic model

Probability of state-to-state transition

Logit model --- calculate probability of discrete choice
Consumer: C,, C;
Shop: S, S,

Attribute k of shop S: Ay,
Probability of C; choosing S;: p;

Distance between Ci and Sj: d;

parameter e
maimun- ik



Stochastic model

Probabilty of visiting from one place to another
‘The observed number of people at their first destination

Probabilly of being the
1. Home (0D) |
128 Place
| -Number of people who visit each plz
via another (Trip n

RE=FyPy+FyPy' +
= Fn Py (I~ Py)”!

Interaction between
Framework of the model envionment
Moo
B +basic walking tendencies
Built environment (e.g.avoid rapid turn over)
agents

Stimuli-Response

‘Goographic abues
Atvacton vel Calculation of the
optimum route
¥cognitive process
¥ spatial knowledge

s
R h
Integrated Simulation Model % B ol
of Pedestrian Movements
Matching between

Pedestrian agents people’s preference/needs
and attributes of places

Kpowledge
s

Multi-agent-based model \ihich plece to bs chossn
25 a destination?

Marketing

Requirements of pedestrian behavior models
advant

v Crowd dynamics « Well represent micro-scale Not take it into account:
+ where they are going to and why
+ Dynam  pre-fixed route = static model
+ geographical attributes

¥ Transport model uitable for description of Several things can't be represented:
selection behavior « interaction between others/environment
~cognitive process of pedestrian

+Useful for being briefed on -Inadequate to small
how people move around +Not explain why the
«Capable of representing
changeability of movements

. . Represent dynamic interaction process between
Understand and explain real pedestran’s movement P A e e

New pedestrian behaviour models are needed

Framework of the mode!l 3 ek ot pedestians benavior

T B coliecting [l
information —_
Spatal knoweige o

Environmenal nfo
Atraction ovel

Route choice.
Which route to

User's

Attibutes
Preference

loeds.
Restriction

marketing

Research Aim and Objectives

o develop a new pedestrian behavior model
v'be capable of explaining real pedestrian’s movement

ery hould be determined
It can deal with more complex behavior (e.g.

v'represents dynamic interaction between pedestrians
and their environment
o deal with not only pre-determined route-choice

but also people’s cognifive process or other changeable.

¥'can be used as a simulation model

To make the model easy to understand, more transferable:

v'be validated through comparison between actual trajectories

uld be different from playing with beautiful animation

Methodology

Survey of pedestrian movement in public spaces

rement

Stimuil-response . .
o “Trajectory — walking patterns
“Network analysis — factors in route selection

Route choice

Marketing

Geo-demographic
Database

“Develop DB of attributes of the place
~Analysis on relationship between
the shop's attributes and those of individuals




rrent positioning technologies

v'GPS-based technology nzj‘ -l

v Cell-based technology

RFID tag

v'Image processing

i i Thermal infrared
v’ Autonomous-positioning
v'Laser scanning

v'Ultra-sonic wave

v Traffic counter

Autonomous positioning system

Analysis on basic walking patterns

ime series behavior of peds who stay at the same place more than 5 minutes

T,

LR

B FFEE S

Available area

- Laser scanner

Ultra-sonic wave
Magnetic sensor

Pseudolite

G Cell-based
Autonomous positioning (PHS, RFID)

100m

Analysis on basic walking patterns

avoid obstac

Accuracy

Distribution of walking speed in the concourse

—relationship between distance from
walls, entrance, other peds

West it

Survey on pedestrian-movement in a railway station

WTime

shop  shop

West exit

j w1 H

Plattorms

Research plan

v'Survey of pedestrian movement in public spaces

‘®walking patterns
®Distance between other pedestrians
n objects (walls, columns)

®Network analysis
idih of corridor

yhnu 1o other network
v'Marketing research

ibutes of the place

What kind of people go 1o WHICH placs (shopirestaurant)
“HOV

Routes = consecutive series of
coordinates(ID.tx.y)

Implement
simulation




Work Plan

Set a framework of model

Review
of current
Implementation of models
Simulation platform

|

Preparation of
measurement system

Marketing
survey

rmis: Survey fields ( railway stations, high streets, public square, shopping
rketing data DB of geo-demographic data of thei custom

v Worst c: g ta to implement models
g verification

Cell-based positioning

Detect the nearest

¥ Cellular phone
vPHS

v'RFID Tag
v'Beacon ( Gl Stone )

Kay Kitazawa

http://www.casa.ucl.ac.uk/kay

Image processing

Infra-red image
Thermal infrared image

Detect and track
characteristic points

Video image

GPS-based technology

v Requirement
Signals from at least 4 differer

VLot of complementary technolog
G Improve the a y M
. Receiveth gnal at
RTK-GPS a reference point obile rect
Psoudolte  Set transmitters which emit signal similar
to that of GPS
SnapTrack Mobile GPS re ser and server

Indoor GPS  High-reception receiver

GPS one mbination of GPS and celular system
e, nbination of GPS and cellular syst

10-100m
10-100m
10-500m




Ultra-sonic wave

3-D Active Ba




