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1. Dataset: Digital Yellow Page data

Database of telephone registration

eoPoint data (GIS data)

Owner, Business categories, Address,

building information, Etc

1751 kinds of business categories (2005)

+Cover all over Japan
Tokyo as a study area

1990,1995,2000 and 2005

eUpdated every year
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1. Dataset: Digital Yellow Page data
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2. Work Flow

I . Automatic Detection of
Commercial Accumulation

IT. Spatio-temporal merge of
Commercial Accumulation

Digital Yellow Page(point data)

slect business categoriestelated
g-cammercial accumulatic

Spatio-temporal Merge

Time series polygon data

Tenants data of commercial
accumulations(point data)

Buffering Method

Time series Analysis

Polygon data of Commercial
Accumulation

Declining Commercial
Accumulations
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3. Automatic Detection of Commercial Accumulation

(DSelect business categories of commercial accumulation

Characteristic

‘ Digital Yellow Page |

Tenants information derived

from web page

Matching based on
pcation informatio

business

categories of
commercial

accumulations

(tenant name, business
categories, address)

nants data of commercijal
' Elect merged data
|
Mame of shopping area Total Merged ate (%)
Kami-Shakujil( CH#HEH) 16! 144]] 8521
EharamachilZz [d5EH) 112 110 9521
0 hanaipya E{EEE) a4 24 100.00
Mita (= ) an 57 6775
South ShimoKitazawal TALRE D) 181 183 0852
Kudan (], E%) 100 G4 5400
|
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3. Automatic Detection of Commercial Accumulation

@Make Polygon data by Buffering Method

The extent of accumulation based on Connectivity of tenants

Adjust buffering size corresponding to average distances between tenants in study area.

How to decide Buffering distance

andEk +d,
_ k=1

B,

BO: Buffering distance
n: Number of point data in study area.
dO: Distance from central point to
Nearest neighbor point
dEn: Distance from other points near from central
points to Nearest neighbor point

Buffering Methods:

Make a circle polygon data
from point data based on
distance
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3. Automatic Detection of Commercial Accumulation : Exmaple
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3. Automatic Detection of Commercial Accumulation : Sample image
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3. Automatic Detection of Commercial Accumulation

B Result of makmg Polygon data
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3. Automatic Detection of Commercial Accumulation

@Validation using existing statistics

= 7 N [ T AT [ Y —= Pt S
1390 of 2194 polygons (63.64%) are corresponding to o FEIEfTAfEO
existing this statistics geographically. :

- corresponding coefficient between statistics and our data : 0.81
In terms of number of shops

Tokyo in 2004

-~
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4. Spatiotemporal composite of Commercial Accumulation

Commercial Accumulation Polygon data in time series

iIng Com

Accumulations

= A= TS
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4. Spatiotemporal composite of Commercial Accumulation

Problem of time series comparison

Differences of location and shape of commercial accumulation

_— e o .



4. Spatiotemporal composite of Commercial Accumulation
Spatio-temporal composite method

Integrate overlapped polygon spatially and temporally

2005 2005 2000 1995 1990
17 32 11 {9 ,144,1781{ 12,32, 48,66} {8, 74,302}
48 121 {159} 1281} 1379}
31 01,12,84,1381{2, 3,17, 480 7,14, 73}
5 3 . 66 r4%v {132,188 {zz.«:}} 110, 3231

l 20045 2000 1995 1990 Cluster ID

P13 11,9 12 54 138 144 178112, 3,12 17,

32,48, 66} { 7,8, 14, 73, 74, 302 -> 10001

One big polygon data {2} {159} {281) {379} -> 10002
g 2 B4 B2 I A B Pt T

10001 {41 {132,155} {224} (10, 323y - 10002
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4. Spatiotemporal composite of Commercial Accumulation

(DAssign each polygon data ID
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4. Spatiotemporal composite of Commercial Accumulation

@Spatial Join
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4. Spatiotemporal composite of Commercial Accumulation

@Assign “Cluster ID “

Assign ID corresponding to each merged commercial Accumulations
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4. Spatiotemporal composite of Commercial Accumulation

@Result of Integration

Integrate total number of commercial accumulation

polygons into about 60 or 70% of them.

The transition of commercial accumulations from 1999 to 2005

P

1990 1995 2000| 2005
Number of Commercial Accumulation | 17954 | 16895 | 16366 | 15602
Number of Commercial Accumulation 12789 | 12693 | 11995 | 9976
cluster
Ratio 71% 75% | 73% 64%

> These are number of tenants summed up in same places, and don’t indicate

existing same tenants.
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4. Spatiotemporal composite of Commercial Accumulation

Tokyo 1990-2005
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5. Result of the composite: Declining areas in Tokyo
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6.Conclusion

This study has developed new data unit, “ Commercial
Accumulation area” and detected commercial changes.

I . Automatic detection of commercial accumulations

IT. Spatiotemporal composite of commercial accumulation data
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6.Further Studies

Improve model accuracy and background of theory
validating results.

o \Validation of results of detecting decline areas

o Comparing other existing methods on the same basis

Ex. Develop Polygon data based on Kernel Density

elIncrease case study of URBAN ANALYSIS
using Commercial Accumulation data
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Hiroaki Sengoku / Il 5 48R
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Rule of selecting point




Number of whole telephone registration

» o I 501 - 1000
201 - 500
101 - 200
[ 51 - 100
B -50

2008

- 5o I 501 - 1000
201 - 500
101 - 200
[ 51 - 100
B -50
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o DMSP Night lights imagery !'*1
' (Defense Meteorological Satellite Program) ,,& i { '
8
I

L4 ‘-c’i\light lights as an indicator of
commercial activity

¢Cover all over the world

If used in time series, commercial changes
can be revealed all over the world.

eHaving archived since 1992



