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Structure of the presentation
‒ Geographic information and radical technologies
‒ On futures of geographic information
- Prospects from research literature
- Radical technology examples
- Wild cards
- Regulation and ethics
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Geographic information and radical
technologies
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Geographic information - definitions
‒ Geographic information is a key element for any future socio-

technical system
‒ Geographic information can be defined as a set of features of

technological systems in order to collect and utilise location-
based information, and, in interaction with users and other
technological systems, to channel and orient their functioning
and behaviour.

‒ In the context of “Internet of Things”, the geographic
information builds on multiplicity of components, that is, data
sources, information layers, nodes, relations and flows.
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Region X

Three perspectives to the futures of regional
development
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AIKA

Slow transformations and relative permanences

Changes of environment and governance reforms

Chaining of events and rapid development trajectories
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Finland’s hundred new opportunities:
radical technological solutions

‒ Approach: Identification of radical technologies with
the widest societal impacts; Realisation of a panel-
based interactive solution in the web

‒ Results: A list of hundred most promising radical
technologies from the Finnish perspective; Model and
criteria for evaluation of radical emerging technologies

‒ English translation: 100 opportunities for Finland and
the world. Radical Technology Inquirer (RTI) for
anticipation/evaluation of technological breakthroughs

‒ In May 2016 a background report for up-dating the
original study (Linturi: Teknologiamurros 2013–2016)

‒ Updating project is starting in May–June 2017
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Risto Linturi, Osmo Kuusi & Toni Ahlqvist, 2013
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On futures of geographic information
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Prospects from the research literature
‒ Ubiquitous cartography (Gartner 2007)
‒ Volunteered geographic information (Elwood

2008)
‒ Crowdsourcing geographic information

(Goodchild & Glennon 2010)
‒ Geographic information and “big data”: will

automatic calculation replace the understanding of
the research contexts (Boyd & Crawford 2012;
Kitchin 2013); big data hybris (Lazer et al 2014)

‒ Data-driven geography (Miller & Goodchild 2015)
‒ Algorithmic geography (Kwan 2016)
‒ Intelligent cities, urban “big data”, urban

intelligence (Roche 2016)
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Example: visual “big data”

Dunkel 2015

Animated video made from photographs that were
taken in California between years 2009 and 2011

Tagging photographs
a) personal definitions
b) generic definitions for

identification of
photographs

Depicting Fort Mason region in San Francisco based on
photographs and tags

The map integrates 41 777 photographs, from 5002 photographers
between the years 2007 and 2011. Altogether 38 696 tags were used in

these photographs.
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Intelligent environments

Kukka et al. 2015

Intelligent city Intelligent transportation system

European Telecommunications Institute cit. Leviäkangas 2016
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Ubiquitous environment and “Internet of Things”

‒ Internet of Things (IoT) combines information from various
sensors

‒ It is likely that sensors will be everywhere
- Environmental sensors, sensors mixed with paints, sensors controlling the

production and transportation of foodstuffs, sensors on domestic animals, soil
sensors, infrastructure sensors…

‒ This development will also lead to an explosion of
geographic information (GI)

- GI can be collected from everywhere: refrigerators, running shoes, intelligent
clothing…

- Intelligent environments: street lighting turns on when needed, infrastructure
can be controlled via GI…

‒ How to control the “big wave” of GI?

‒ What kind of societal regulation will this require?
11 Iansiti & Lakhani 2014

Emerging “connection explosion”
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‒ Novel 3D cameras and laser scanners, new algorithms
and increasing processing efficiency have enabled the
real-time 3D modelling of the environment

‒ Nokia’s n new OZO camera realises professional 3D
content almost in real-time

‒ Lidar systems for robot cars have developed rapidly
‒ These solutions will be central in the development of

automatic mobility
‒ Applications: robotics, transportation, industry,

commerce, services, entertainment, education, security
‒ This technology will have direct impacts on how

geographic information will be collected, organised
and understood in the future

Prospects: real-time 3D modelling of the environment

Linturi 2016 & Linturi, Kuusi & Ahlqvist 2013
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Prospects: augmented reality (AR)

‒ Applications have already been introduced, such as
Google Glass. However, it was not a breakthrough
because of its modest features.

‒ Now Microsoft Hololens and Magic Leap (financed, among
others, by Google)

‒ Both of these glasses can insert three-dimensional objects
in an environment so that objects will maintain their
positions

‒ Virtual Reality glasses are already on the production
phase and open up new possibilities for the production of
media content

‒ Both of these technologies are in central position in
future GI systems

‒ Production of knowledge, use of systems, planning in
real environments…
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Prospects: virtual geographic information?
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Gamification of co-operation and society
‒ Strategy games in the web
‒ The use of gamified systems in the organisations: identification of targets,

intensification of co-operation capabilities, removal of unnecessary hierarchies

Augmented reality
‒ Insertion of digital components in the everyday environment
‒ First “hype” was Pokemon Go

Virtual services and virtual reality
- Examples: Uber, Airbnb, Be My Eyes, online doctor organised by Google,

Wikihouse, Opendesk and Flipboard
- In the future it is possible to spend – via AR glasses and immersive

technologies – long periods in virtual worlds

Linturi 2016 & Linturi, Kuusi & Ahlqvist 2013

In the future people can switch “locations” between real world, augmented reality
and virtual worlds. Is it necessary in the future to take into account the relations
between these reality layers? What is virtual geographic information of the
future?
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Wild cards: medical technologies and geographic
information
‒ Geomedicine assists clinical diagnoses by offering more precise information on patient’s

health and contextual factors, such as residency, work and leisure (http://government-
2020.dupress.com/driver/geospatial-technology/)
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Example: Biochips that swiftly identify properties and
physiological conditions of organisms
‒ Aim is to rapidly identify pathogens, deficiencies and genetic

types with low costs
‒ Identification of qualities of foodstuffs, for example allergens,

decay, nutrients
‒ Enables precise monitoring of the bodily system as a function

of the environment

Linturi, Kuusi & Ahlqvist 2013

What will happen if and when these solutions are amended
with geographic information component? What would it
mean from the perspective to society and privacy?
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Wild cards: identification technologies
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Spielberg/Kubrick:
A.I. – Artificial Intelligence

Character recognition
- Character recognition has rapidly become common via algorithms and learning

AI systems
- Psychosis (speech), cancer (optical), brain stroke (bodily signals)
Human recognition (DNA, faces)
‒ DNA readers: Graig Venter has developed an application, already in the

commercialisation phase, that is able to produce a facial picture from a DNA
sequence

‒ For example Facebook identifies humans even from the pictures that have
been taken from different angles

Projection and automated recognition of emotions
‒ Facial expressions and motions can be used to detect human emotions
‒ This can be utilised when developing e.g. robots, visual phone services,

interfaces that measure user emotions and therapeutic applications

Linturi 2016 & Linturi, Kuusi & Ahlqvist 2013

Will identification technologies enable new kinds of elements in
geographic information? How will we control who is collecting location
specific information about us?
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Open questions related to regulation and ethics
‒ Will people be “mapped” all the time?
- Will we live in the “aquarium society” (Mannermaa 2008) also when it comes to location?

‒ Transparency
- Is it desirable for people to be located all the time? Under which conditions this would happen?
- Can this still be affected? How?

‒ Ethical limits of artificial intelligence (AI)
- What kinds of limits should be set to AI?
- If AI reaches the limits of human intelligence, can it even be limited?
- Several public intellectuals and technology developers have expressed concerned views about AI (e.g.

Hawking, Musk)

‒ Ethics of algorithms
- Who is regulating the use of algorithms?
- Will it be the regulator, clerk, politician, CEO of a software company, company’s chief planning officer or the

programmer/hacker?
- Currently most of the ethical questions are in practice solved by the last actor (programmer) because the

societal discussion is scarce
17
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Conclusions
‒ Geographic information will be a central component of

the technology environment (artefacts, systems) in the
future

‒ Geographic information is widely utilised in everyday
environments, research and new technology systems

‒ The interaction result in technology-based
“geoassemblages” that harness specific forms of
multidimensional “geoknowledge”

‒ The transparency and control of GI will become central
societal questions
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Thank you!

toni.ahlqvist@oulu.fi


