The Internet of Things:
Are We at the Fringes of a
Paradigm Shift in Geomatics?

Kazimierz BECEK
Wroclaw University of Environmental & Life Sciences, Poland
Soartech Systems Sdn Bhd, Brunei Darussalam

i, XXV FIG Congress
F G WMPUR - Eneqing the Challenges, Enhanci
2014 16 -21 JUNE 2014, MALAYSIA

The Internet of Things

By the end of 2011, 20 typical households will generate
more Internet traffic ............

3 By 2020 there
-~ willbe'l n.

J-clare nét just
smartphones and tablets.

They're every [ - ADutch startup, Sparked, than the entire Internet...:

is using wireless sensors on

when one is sick or pregnant, it sends a message to the farmer. it _.in 2008
a mnansmxts 200 mb of data per year. m
s We can monitor. this way too. 7 Cisco’s Planetary Skin will use bjllions of
; ry
e C ti ke ireless cardi it v H
e L2511 cians coanhick o heatth i, networked sensors on land and in sea,
:} L. air and space to detect and predict

And this is just the beginning.
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With the IPv6 protocol, we will have
'340,282,366,920,938 +

We already have cameras and computers
that are one cubic millimeter. You could fit
150 of them in this icon. ¢

53,463,374,607,431,768,211,456
possible Internet
addresses.

That's 100 for evéry atom »
onthe face of the earth.

Technological limitations are receding exponentially.
When billions of things are connected, talking and learning,
the only limitation left will be our own [l EAREIELES
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Social Networking Your Everything!
A PIC32 Web Server.

MiWi PAN Coordinator
802.15.4
transmitter/receiver
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FriendFeed
Facebook
Twitter
Pownce
del.icio.us
Plurk
Google
MySpace
Brightkite
Jott

s

index-himl ey
index.php L ,

®leration of Surveyors.
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RFID - Radio-frequency identification
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The Food and Drug Administration in the US has
approved the use of RFID chips in humans...
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A recent story related to loT...

IEEE
SPECTRUM

Medtronic Wants to Implant Sensors in
Everyone

By Eliza Strickland
Posted 10 Jun 2014 | 13:00 GMT
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The world
is the index

Let things
become
intelligent

on line 18
o
’,f’}.,:. M
Take control Ltet"t(hte things
of the world alk to eac
other
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The example

All the monuments of ~ The packages that Lost or stolen objects  Plants can water The alarm can ring
the world are we send are tracked (e? keys orcar) can  themselves when earlier in case of
described in detailon ~ onthe Web and we  tell us where they they are thirsty. traffic or bad weather.
the Net know where they are. are.
How it works
Objects are identified  Moving objects are  The objects are Objects communicate  Objects communicate
by their position in the uniquely identified by ~connected to the with each other and  with the Net to which
World. They | an acode. Internet and interact  action each otherto  they provide
informatic They have an with people: they the occurrence of information that can
on line, b ) information shadow  communicate, take certain conditions. be elaborated and
di on line, but there is no orders and state used as new
th direct interaction with information about knowledge.
the object. themselves (e.g. their
position if they are
lost).
Technologies
Augmented Reality RFID Remote control Machine2Machine Object Generated
Geotagging NearFieldCommunic Content (OGC)
GPS ation Device to grid
Barcode
On the market ISl ScoRzaton
Audio on monuments  Championchip iTunes Remote Goodnightlamp WineM
Collari RFID Homecamera iPhone+Nike (Nike+) Nike Human Race
Stickybits, Mir:row Withings Poken GlowCap
It's alive inside Botannicalls Pachube Intelligent meters
Traced cows
Catchthebusa
Nokia 6212, iCarte
Google Shopper
SoundHound
Shazam
Picasa

Source: Casaleggio Associati, 2011 - www.casaleggio.it/internet_of_things

V International Fe%ﬂw@éhvggngEMS \l\

ngress, Kuala Lumpur, Malaysia, 16 —21 sdvbkd
June 2014

e
s>

©

<0

;,®
.

N\ ¥ o/
et

1. XXV FIG Congress
F G KUAWA WMPUR : tnoaging the Challenges, Enhancing the Relevance *
2014 16-21JUNE2014 MALAYSIA

These[ (il 5 are starting to talk to each
other and develop their own intelligence.

Imagine a scenario where................ ...yowaas
H pushed back 45 minutes.

..your [ZEldknows it will
This is communicated | ™ m need gas tomake it to the
Y eMldalarm clock, train station. Fill-ups
which allows you Sextra ¥ usually take 5 minutes. T h e
minutes of sleep.

...there was an accident on

s | Internet
............ ...youtr@]i.s ;unnrilng 2|0 Of T h i n gS
i | in action

:
-

And signals your 53 to And signals your 7
start in 5 minutes to melt coffee maker (R Loy} i
the ice accumulated in 5 minutes late as well. ’

overnight snow storms.
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INTERNET OF THINGS
: EUROPE

B2
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/’ HOME NEWS EVENTS RESOURCES

e |oT is a dynamic global network infrastructure
(...) that seamlessly integrates physical and
virtual “things” that have identities, physical
attributes, and virtual personalities into the
information network. 10T is self configuring
capabilities using standard and interoperable

communication protocols.
(loT Definition / loT SRA-CERP Cluster 2009)
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* |Interfaces in the form of services facilitate
interactions with these “smart things” over
the Internet, query and change their state
and any information associated with them,
taking into account security and privacy
issues.
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INTERNET OF THINGS

* In the loT, “things” are expected to become active
participants in business, information and social
processes.

* The “things” are enabled to interact (...) among
themselves and with the environment by exchanging
data (...) “sensed” about the environment, while
reacting autonomously to the “real/physical world”
events and influencing it by running processes that
trigger actions and create services (...) without (...)
human intervention.
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e This loT Hub is provided by the two European Research
project loT - Architecture (IoT-A) and loT - Initiative (loT-

i) as well as the Cluster of European Research projects
on loT (IERC).
http://www.internet-of-things.eu/
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Kevin Ashton

is a British technology pioneer
who cofounded the Auto-ID
Centre at the Massachusetts
Institute of

Technology (MIT), which
created a global standard
system for Radio Frequency
|dentification (RFID) and
other sensors.
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The Internet of Things privacy concerns

WE WANT TO 1MPLANT THIS
RFID TAaG IN You,

E WANT TO IMPLANT
THIS RFID TAG IN You
AND IT'S ALSO A CELLPHONE,
DIGITAL CAMERA, AND
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What is the Paradigm of Geomatics?

“A very general conception of the nature of
scientific endeavour within which a given
enquiry is undertaken” (1)

(1) Collins English Dictionary — Complete and Unabridged ©
HarperCollins Publishers 1991, 1994, 1998, 2000, 2003.
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What is the Paradigm of Geomatics?

* To provide the society with the quantitative and accurate
description of position of objects in space at a given point
in time (coordinates).

* To provide the society with an accurate identitfication and
selected properties of geographic objects at a given point in
time (attributes).

e As a product of contemporary Geomatics, a map always
shows a past location of objects and their properties.

* Geographic objects are pasive subjects of Geomatics, and
surveyors are active agent conducting the inquiry.
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The Real-time Maps (RTM)

e A growing demand on RTMs in many sectors
of human activities:

e Examples of RTM:
- Weather maps (rainfall, lightning, clouds);
- Logistic maps;
- Surveillance maps;
- Emergency response maps (flooding, fire,
natural disasters),
- Battlefield maps, and others
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A Realt-time map
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CartoDB — real-time

mapping platform
The perfect solution for event tracking.

Whether you're mapping proprietary or
user generated content, or want to
integrate streams from the most popular
social networks, CartoDB allows you to
do so easily.

Just edit your data on your CartoDB
tables through the Ul or the APl and all
your connected maps will be
automatically updated without
refreshing.
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Another Example of the loT in action

waze LIVE MAP MAJOR EVENTS SUPPORT BLOG ABOUT

Get the best route, every day,
with real-time help from other drivers.

Waze is one of the world's largest community-based traffic and

navigation apps. Join other drivers in your area who share real-

time traffic and road info, saving everyone time and gas money
on their daily commute.

WAZE. OUTSMARTING TRAFFIC, TOGETHER.

GETITON ’ Jownload on the
P Coogieva, | @ RppSiore | @it
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Confluence of loT and GNSS
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Global Earth Observation
System of Systems (GEOSS)

THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS
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A concept of the Internet of Things

;erhe Internet of Things\
ﬁe loT things . ' I;Vr?]-mw.ar?wé?:lzle
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A web crawler .
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The loT for Geomatics

N\

A virtual agent would discover
all current facts about the parcel
and update the relevant record
assigned to the parcel.
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Conclusions

e According to some studies, the Internet as it is
known now, will case to exist.

 The loT is been built on the assumption that the
major source of data on geographic objects will
be available from real or virtual “things”
representing geographic objects.

e The new paradigm for Geomatics is that an
enquiry about geographic objects will be made
through harvesting data available from “things”
representing these objects.

Conclusions (cont.)

e Geographic objects are to become the active
agents of inquiries conducted in Geomatics.

e Geomaticians will be gradually playing a role
of a passive agent in mapping processes.

e |tis expected that a real-time map is to be
gradually replacing a traditional static maps.




