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1. Introduction and Motivation  

ÅMethods in tourism are more subjective.  
ÅSocial media has an important role in 

promoting tourist destinations.  
ÅGeosocial media data can give insight into 
vqwtkuvuҲ"dgjcxkqwt"cpf"rcvvgtpu0 

ÅPossibility of using density analyses in 
tourism.  

ÅFlickr dataset of Brussels, Belgium. 
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2. Research questions 

ÅCan the NKDE analysis of Flickr datasets be a 
suitable technique to identify touristic streets in 
a city? 

ÅWhich are the main differences in the results of 
an analysis based on KDE vs. NKDE? 

ÅWhich are the pros and cons of both 
approaches for this type of analysis? 

ÅIs there a possibility to integrate both: KDE for 
areas of interest (AOIs) and NKDE for street 
segments of interest (SSOIs)? How would such 
integration look? 
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2. Research objectives 

ÅIdentify areas of interest (AOIs) and streets 
segments of interest (SSOIs) of Brussels based 
on the use of KDE and NKDE. 

ÅCollect touristic information from different 
sources of Brussels and compare them with the 
results of the KDE and NKDE analysis. 

ÅDetermine areas of interests (AOIs) and street 
segments of interest (SSOIs) for visitors from 
different countries of origin.  

ÅGenerate city maps with tourist routes and areas 
of interest according to the results of previous 
analyses. 
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3. Literature review 

ÅKernel Density Estimation 
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Kernel Density Estimate as Weighted Sum of 
Component Densities (Wicklin, 2016) 

2D visualization of KDE analysis results for 
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3. Literature review 

ÅNetwork Kernel Density Estimation 
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NKDE example performed with the continuous 
equal-split kernel function for three point events 

(y_i), dashed lines present the individually 
calculated three kernel estimations  

(Delso et al., 2018) 

3D visualization of NKDE analysis results 
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3. Literature review 

ÅAreas of Interest (AOIs) 
- Urban environment that 

attract attention, formed by 
rgqrngҲu"kpvgtguv"cpf"
behaviours, popular on 
social networks.  

ÅStreet Segments of Interest 
(SSOIs) 
- Attractive parts of streets 

that intrigue locals and 
tourists, location of popular 
city attractions.  
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Examples of AOIs and SSOIs 
(Screenshot by author) 



4. Methodology 
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1 Data preparation 

2 Analysis 

Visualization 

Results 
interpretation  

Flickr dataset, PostgreSQL, Excel, Shapefiles 
of street network and Flickr pictures, Country 
of origin groups, SANET toolbox 

KDE analysis in ArcGIS, 
NKDE analysis in ArcGIS with SANET toolbox 

Finding the best visualization approach and 
colour scheme to present outcomes, 
integrate and present both KDE and NKDE 
results 

Exctract the most  attractive  locations  of 
Brussels, create maps with tourist  
attractions  



4. Methodology 

ÅFlickr dataset of Brussels-Capital Region. 
Å150,002 pictures, 12,261 users. 
Å9,987 users with country of origin (138,999 pictures)  
ÅEPSG: 3857 ҭ WGS84 Web Mercator (Auxiliary 

Sphere) 
 

Analysing the Potential of NKDE for the Study of Tourism based on Geosocial Media Data 10 

Screenshots of dataset in PgAdmin 4 and the 
distribution of Flickr pictures  



4. Methodology 

ÅSANET toolbox ҭ ArcGIS-based tool that analyzes 
events that occur on or alongside a network 
*ҵYjcv"ecp"UCPGVҶ."422;+0 
- Developed in Tokyo, Japan 
- 16 tools 
- Bandwidth 200 m 
- Cell width 20 m 
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Steps in calculating Network Kernel 
Density (Screenshot by author) 



4. Methodology 

Å:3"DtwuugnuҲ"vqwtkuv"cvvtcevkqpu 
- Collected from 8 sources ҭ official travel agency 

of Brussels, online travel guides, travel 
magazines. 

 
Å121 countries of origin  

- 12 groups - West Europe, South Europe, Central 
Europe, North Europe, Southeast Europe, East 
Europe, Asia, Middle East, Africa, Anglo-America, 
Latin America, and Oceania 

- Belgium is separate (highest number of users 
and pictures) 
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5. Results 

ÅKDE and NKDE results (14 maps) 
ÅMaps with tourist attractions (13 maps)  
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