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1. Introduction – about our project

Damage to the hybrid rubber shoe industry in Nagata Ward 
Source: City of Kobe

High-rise condominiums and shopping street
Source: Photographs by Kawanago

The exchange of property rights in accordance with the provision 
of the Urban Redevelopment Law, 1969
Source: Edgington ( 2011 ) Reconstructing Kobe: The Geography 
of Crisis and Opportunity
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1. Introduction – research question
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Biljecki F, Stoter J, Ledoux H, Zlatanova S, and Çöltekin A (2015). Applications of 3D City Models: 
State of the Art Review. ISPRS International Journal of Geo-Information, 4(4): 2842-2889.

1. Introduction – existing use cases



All Rights Reserved © 2018 - CODESIGN TOKYO

1. Introduction – things to solve
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2. Methodology – Our approach
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3. Data collection
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3.1. 3D City Models  - Building information

3D geometric model
with semantic 
information

• Each building model is equivalent to L O D 1
(volumetric 3D block models) with semantic detail of 
functional building use

• The share of the non-residential and residential use
are categorised

Reference: 
Biljecki F, Ohori K A, Ledoux H, Peters R, and Stoter J (2016). Population Estimation Using a 3D 
City Model: A Multi-Scale Country-Wide Study in the Netherlands. PLoS ONE 11(6): e0156808.
doi:10.1371/journal.pone.0156808.
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3D geometric model
with semantic 
information

3.1. 3D City Models  - Shop information

• We focused on non-residential space which is 
associated with shopping domain

• Shop information, such as name, industry type, 
open hours, target customer group etc., is stored 
as semantic data of a building model
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• The field survey was carried out on cloud environment to collect shop and 
building information 

• After the survey, the information was extracted to a database which is 
associated with a building model by GUID

3.1. 3D City Models  - field survey 
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3.1. 3D City Models  - Visualisation

3D geometric model
with semantic 
information

• The retail vacancies on shopping street are 
visualised by using semantic data of a building 
model
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3.1. 3D City Models  - Analysis of shop information
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Field Analyst (NEC Solution Innovators, Ltd.)
https://www.nec-solutioninnovators.co.jp/en/sl/fieldanalyst/index.html

• Pedestrian flow data was collected by 
FieldAnalyst (NEC Solution Innovators, Ltd.) 

• The age and gender of people are detected 
from captured images

• To meet a need of considering privacy 
concerns, FieldAnalyst records only analysis 
results without any images

3.2. Pedestrian Flow Data – System structure
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Image / 
video data

• Two stationary cameras were installed at the 
start point and end point of the shopping street

3.2. Pedestrian Flow Data - Installation

Camera 1

Camera 2



All Rights Reserved © 2018 - CODESIGN TOKYO

3.2. Pedestrian Flow Data - Analysis 
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3.2. Pedestrian Flow Data - Analysis
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4. Analysis and result
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5. Future plan
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Things to investigate in the future:
• Test with standard format, such as CityGML, IFC
• Examine how to extract data of target area from existing 3D city 

models and input them into the analysis system.
• Examine how to shift from low LOD into high LOD 

6. Conclusion

Our results indicate that
• 3D city models can give insights for us to revitalize shopping street 

in combination with other available consumer data



Thank you for your attention.

Eri Kawanago
Managing Director
CODESIGN TOKYO
kawanago@codesign-tokyo.jp
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