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Geovisualization of consumer behaviour:  

the work of the Consumer Data Research Centre 

 

Paul Longley 

p.longley@ucl.ac.uk 

 University College London, UK 

 

Abstract 

This presentation will begin with a selective overview of the key changes in geospatial technology and geovisualisation 

that have characterized the first years of the 21st Century, as captured in four editions of an advanced student textbook on 

Geographic Information Science and Systems. (This book has sold c. 100,000 copies in four languages, including Korean.) 

We then consider the range of geospatial data that are available to measure and monitor the city. We present the three 

tier data service of the Consumer Data Research Centre, and the novel web mapping intergace that is used to communicate 

the message of consumer data sources. 

An important distinction is drawn between (a) comprehensive ‘framework’ data sources relating to physical 

infrastructure and population distributions, and (b) the increasing range of Big Data sources that are used to provide depth 

and detail about the behaviours of city populations. Big Data sources dwarf conventional inventory management systems 

and population surveys in the volume of data that are produced and the rapidity with which they are updated, but have 

some less widely acknowledged characteristics in terms of content and coverage. These are not always fully understood in 

the analysis of city systems, and geovisualisation provides an important medium for evaluating trends in data, as well as 

identifying outliers and anomalies.  

We develop particular focus upon ‘consumer data’ that are routinely collected as a consequence of the purchase of goods 

and services, and arise out of activities such as retail transactions, travel behaviour or energy consumption. Such sources 

are almost invariably partial, since few organisations have monopoly power in consumer led markets. Moreover, they are 

usually incomplete in other, sometimes subtle, respects, since database creation and maintenance is more directly aligned 

with organizational functions that are separate from research and development. Used alone or in combination with other 

sources, they nevertheless contribute towards rich representation and visualization of citizen activity patterns that are 

difficult to assemble from other sources. The re-use of consumer data for such purposes also raises a number of important 

ethical issues of data re-use and linkage, based upon anonymisation, aggregation and profile matching. 

We develop a series of illustrative examples with respect to usage of social media, energy consumption and purchasing 

behaviour. This analytical work has implications beyond retailing, particularly in developing better understanding of 

health-related behaviours. We will develop particular focus on the use of sensor technologies to collect data on pedestrian 

movements in cities and to model flows across them. 
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Geo-IoT Trends and Vision in the Future 

 

Steve Liang 

liangs@ucalgary.ca 

University of Calgary 

 

Abstract 

In the near future, millions to billions of small sensors and actuators will be embedded in real-world objects and 

connected to the Internet forming the Internet of Things (IoT). The basic premise of the IoT is that everyday objects or 

devices can sense their environment, collect information, and communicate and interact with each other. The changing 

nature of smart, connected "things" is disrupting value chains and will force organizations to rethink and retool nearly 

everything they do internally in order to stay competitive. In this talk, Dr. Liang will present his view on the trend and 

vision of Geo-IoT in the future. Dr. Liang will firstly introduce the Internet of Things from a data perspective, its value 

chain, its potential applications, its opportunities and challenges, and its vision and trend in the future. 
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IoT for Everyone - Building a global sensor network community 

 

Daniel Kastl 

daniel.kastl@georepublic.de 

Georepublic UG & Georepublic Japan 

 

Abstract 

A common definition of Smart Cities is, that “a smart city is an urban development vision to integrate multiple information 

and communication technology (ICT) and Internet of Things (IoT) solutions in a secure fashion to manage a city’s assets”1. 

This is to improve the quality of life in cities, ensure sustainability and guarantee efficiency by using modern information 

technologies and connected devices. 

One key role in this field play sensors. A sensor is an object whose purpose is to detect events or changes in its environment, 

and then provide a corresponding output2. Sensors are one, maybe the most important component, to make a city smart. 

Sensors provide the senses, that tell how a city feels. They are critical to know and understand the present situation and 

react accordingly. The collected data builds the basis for improvements. 

Since hardware sensors are physical devices, often mounted at specific locations, they have by default a geospatial 

component. This location information can be added as another attribute to the data collected by a sensor.  

While there is not much new about sensors, the average citizen in general only owns one “smart” and “connected” sensor 

device: the smartphone. Beside that, typical homes and buildings are usually not as “smart” as they could be. The lifetime 

of city infrastructure, mostly buildings, is rather long. The price for Smart Homes still seems to involve a significant 

additional cost, so even today new houses are mostly built without the technology that would be available already. 

From a citizen perspective everything you love, everything you care about, everything that depends on you is in your 

home: your family, your children, your pet, everything you work for is at home. Our home is very import for us. It makes 

us feel safe and relief. But have you thought about, that we spend more than half of our time outside of homes?  

Sometimes bad things happen, regardless of what we are trying to prevent. Accidents happen every day, every hour. And 

there are so many types of accidents. Some you can’t really predict and prevent, others you just can’t do anything about. 

But there is one thing you can always do! And that is to KNOW! You can always know what caused an accident. 

 The question is HOW. And the answer is “with sensors”. What if you had a “box”, like an airplane’s “black box” or a 

drive recorder, that captures all the type of sensing information you may want to know: air pressure, seismic information, 

CO and CO2, noise, gas, motion, light, temperature, humidity, location, ... 

We have an answer to the issues raised before, and how to provide IoT for everyone: it’s a sensor box for your safety, a 

sensing data recorder for your home (or for any other type of building). It is a single device for a reasonable price, 

1 Wikipedia: https://en.wikipedia.org/wiki/Smart_city 

2 Wikipedia: https://en.wikipedia.org/wiki/Sensor 
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containing a collection of sensors, that only needs to be switched on and connect to the internet. Collected data is send to 

the cloud to provide enhanced services, and there will be an option to make this data available as Open Data to the public.  

Thanks to the rapidly falling prices of sensor hardware, the cost for building IoT devices has become lower year by year. 

And this trend is likely to continue. This makes it possible to offer products for reasonable prices, that make such 

technology affordable for everyone.  

This project is committed to bring smart sensor technology and IoT services to the 3 billion people, who don't have them. 

The project uses innovative sensor hardware and next generation network technology to monitor entire homes remotely 

and address safety and security issues in a user-friendly and visually appealing fashion. Easy to install, easy to use. Put 

yourself in control of your home, wherever you are, and get informed when something isn’t normal. 

But it is even more than that: because once you have one box, and your friends have one, and everyone else has one, this 

is the basis to build a community. A connected community, that we can really know how the world is and feels like, anytime. 

You can know if the earthquake near your hometown, you can check the air quality in the area you wanted to move to, and 

you can know all that because we live in a day of social media, where people like to share such information. 
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Policy Direction of Spatial Information for Hyper-connected Society 

 

Hosang Sakong 

hssa@krihs.re.kr 

Korea Research Institute for Human Settlements(KRIHS) 

 

Abstract 

Due to the Internet of Things (IoT) technology, our society is rapidly transitioning from the digital society to the 

hyper-connected society. Gartner, Inc. forecasts that 6.4 billion connected things will be in use worldwide in 2016, up 30 

percent from 2015, and will reach 20.8 billion by 2020. In 2016, 5.5 million new things are connected every day. 

The fourth industrial revolution discussed at Davos Forum 2016 is the convergence industry based on the IoT 

technologies. It is characterized by a fusion of technologies that is blurring the lines between the physical, digital, and 

biological spheres. Fourth industry is expected to lead to a new industrial revolution, the ruling system, and the way of 

life through the application of artificial intelligence robots, IoT, mobile, 3D printer, self-driving car, and nano-

biotechnology. 

Proactive policies and strategies are needed to cope with the core technology, IoT for the hyper-connected society. To 

create new job and new service through the IoT, Ministry of Science, ICT and future planning (MSIFP), Ministry of 

Trade, Industry and Energy are pursuing IoT policy. In order to respond effectively to hyper-connected society the 

MSIFP has been announced the "Master Plan for Building the Internet of Things" in May 2014. Governments must invest 

in the IoT technologies such as network, sensor, user interface, and service platform in order to develop the IoT 

infrastructure. In addition, it is also urgent to develop the technologies and policies related to the IoT such as artificial 

intelligence, virtual reality, and spatial context awareness. 

Spatial information is closely related to the IoT because all things are located in somewhere. Users can obtain a more 

accurate and detailed information through the integration between a sensed data and the spatial information. Positions of 

all objects can be displayed on the map. Thus the spatial data is very important for the IoT services. The advanced spatial 

information, the high-accuracy location information, indoor positioning system, three-dimensional map are required. 

These spatial information are used in the various industry and services such as self-driving car, smart home, smart 

building, smart city, drones, and robots. 

It needs to analyze the demand and utilization of spatial information technology changes are expected in the hyper-

connected society. Based on this, we need to seek the spatial information policy that can effectively respond to the 

environments caused by IoT. 
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Distribution of Open/Big Geospatial Data in Japan: 

The Construction of Open Source based Geospatial Platform 

 

Toshikazu SETO 

tosseto@csis.u-tokyo.ac.jp 

Center for Spatial Information Science (CSIS), the University of Tokyo 

 

Abstract 

 Since the end of the last decade, the use of open data (secondary use and machine-readable formats) has emerged as a 

political and cultural movement for the realization of citizen participation. Open government, citizen participation, 

transparency in government affairs, and cooperation of public and private entities were established as goals by the 

Obama administration in the U.S. in 2009. In the “G8 Open Data Charter,” which was declared at the G8 Lough Erne 

Summit in June 2013, geospatial information data was recognized as an area of high value. In addition to open data 

policy, data flow is a necessity; for example, the CKAN platform with data catalogs have been developed as open source 

with the provision for the flow of information. Various policies and government strategies on open data have been 

enforced since 2012 in Japan, including the introduction of various guidelines and standard government terms and 

conditions. Japanese government is also promoting open and big data innovation to our lives by converging geospatial 

information and information communications technology. 

 In this presentation, we will illustrate with open/big data study projects in our laboratory, and construction of geospatial 

platform project supported by Ministry of Internal Affairs and Communications in Japan between 2014 and 2015. We 

focus distribution of people-flowing data and visualization being an important aspect of geographic information, the use 

of various tools, such as FOSS4G, is required. On the other hand, since the formats of open data currently vary, a cross-

evaluation is necessary to determine the usability of the available data, especially in the case of geographical information 

comprising of latitudes and longitudes, as well as readable mechanical data. More geospatial data will be distributed 

through the open platform by the various organization will use these data, we believe that help to social issues and 

disaster response.  

 To support the distribution of open data, further study is necessary in regard to data characteristics positional accuracy 

and update frequency. The open data released in recent years include real-time data on expansion and space utilization 

rather than static geospatial information, which are essential to dynamic simulations and the development and study of 

urban infrastructure. In general, there is a continuing need for further comparative studies on the utility of open 

geospatial data in decision-making. 

 

 

Keywords: Big Data, Free and Open Source Software for Geospatial (FOSS4G), Human behavior, Open Data 
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Development of Activity-BAsed Traveler Analyzer (ABATA) system using bigdata 

 

Kwang-Sub Lee 

leeks33@krri.re.kr 

Korea Railroad Research Institute 

 

Abstract 

The travel demand forecast is a very important component in the evaluation of transportation related projects. Even though 

most of countries have their own feasibility system in order to evaluate transportation projects, they frequently face with 

concerns with, for example, the accuracy of estimation, such as overestimation of traffic demand and/or underestimation 

of costs. In the meantime, the recent developments of new data collection technologies and bigdata give new opportunities 

for transportation planners to improve travel demand analysis and to understand traveler’s behavior. The limitations of a 

traditional 4-step travel demand forecasting model are well known to transportation experts; it is not very sensitive to 

traveler’s behavior and transportation-land use related policies due to its limited analysis resolutions and basic assumptions. 

Therefore, many transportation planners try to apply an activity-based method. The basic idea of an activity-based model 

is that travel is derived from the demand for activity participation. Thus, an activity-based approach incorporates individual 

traveler’s’ scheduling of activities in time and space. Researchers at Korea Railroad Research Institute (KRRI) are 

developing a new system, called ABATA (Activity-based Traveler Analyzer). It is a system to estimate hourly activity 

population and trips, by considering an individual activity schedule of travelers. It is a transitional activity-based system, 

but is enough to analyze spatial-temporal effects of activity schedule changes, socio-demographic changes, and land use 

changes at a disaggregate level. ABATA system utilizes various input data, including household travel diary survey data, 

mobile phone data, block-group level statistics, and so on. Throughout the activity schedule modeling, activity population 

modeling, and relative attractiveness modeling, the system estimates number of hourly activity population by activity types 

at a block group level, and estimates hourly trips. The system is expected to be used in various transportation and land use 

related projects, for example, the impacts of land use changes (e.g., a large-scale shopping center construction) on 

transportation, the impacts of socio-demographic changes, and the effects of operation schedule or route changes. 
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A Deep Dive into Location Intelligence and Big Data 

 

Fernando Carrasco 

fernando@carto.com 

CARTO 

 

Abstract 

A Deep Dive into Location Intelligence and Big Data is a presentation of the concept of Location Intelligence in the past, 

in the present and in the near future. The presenter will showcase different Location Intelligence cases and the audience 

will appreciate how the volume of location data has been increasing over time. 
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