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the five tO ten yea r ViSiO n applications using geospatial data has been pervasiveness of RFID tags and the amount of
driven by commercial opportunities identified location information which becomes available.
by the private sector. Applications have been
developed to offer consumers price reductions 3.1.4 ESH AMQOME CHYst 22 H(GPS,
and personalised marketing. However it is not GLONASS, Galileo, BeiDou) 2! X|¥ 2|-4(QZSS,
only the commercial sector who are benefiting. IRNSS)0| Hx M0 ACH AV 7 F2 SUHE S
For example wireless tracking of mobile phones E2 Z72 HX(0 HEE 0] 2ELCH 0] ZUE ¢
.AEILH -?-Iil .724@ HO| UX|TH MMM = HE O W2 ALEAL 7|8 has often played a critical role in the crime, A 7|HE QX AW AAEIS A2 QK| 7|HE AMH|A
E‘:I |]|-|Icl'.>| oA QI&LCY. security and traffic management/routing fields. O 22 CHFH0| A& A& J7H AYLICt
Indoor Positioning
and mapplng Indoor positioning is an increasingly important 3.1.3 A B8, 92 T Z0|(28H) S AtalA Meanwhile, outdoors the various global (GPS,
research area and new technologies to exploit DE o0 25 TE= S8 4 U= RFID &R/ GLONASS, Galileo, BeiDou) and regional
the ability to find location within buildings or Ei 19| ASSHe| 1 H|Z0| ZAotHA 1R =2 HEt satellite constellations (QZSS, IRNSS) are in
3.1 AU x| 2H 7|=2| A&t other structures are becoming increasingly E2 AU 2 A0 Ao AXIE TSHAHL &g orbit and receivers have been built into many
Trends in technology for indoor available. With satellite positioning largely ruled 2 Ql= 7HSA0| MZSLICH SE3 RFID(EGS30) kinds of devices, mobile phones being a prime
positioning out by the attenuation effects of the building’s Bit)= RIRIL 7|EF BHE S4I517| !let 220 E example. The result of this is that the number
walls, a number of different technologies have QolH, S22 0|2t S MR HHOZ 0| & and diversity of types of location based services
3.1.1 ALY Qx| d™e ME O £QM0| E7l6t= arisen. These have included the use of wireless 22 dhMSE A QIALICEH 0|28 EA QR QI3 RFID using satellite based positioning systems will
AR EHOFL AT |ESE2M HE E= 7 |EF XS Lo networks, inertial, magnetic, infrared, ultra- B9 Z2 HAAM, 712 Qx| HEHQ| 0| ZAXE probably only expand in the future.
N YR &= s2S IYot= 40|H AFR0| S7t6t wideband, air pressure sensors, ambient light, L|C},
I UASLL B2 743 #Ho| Z4 St 20| A ultrasound, Bluetooth and RFID tags. All have 3.2 Ale| o AllY &X| 724%;94 %E"
QIX| ZAFS HIH|EH X2TK| 2 7|4S50| LIS advantages and disadvantages in terms of The miniaturisation of RFID devices/tags such Integration between outdoor
LIC} Ol2fst 7|s2E M HEYT, &4, AHY, X coverage, infrastructure required, accuracy, that they can be attached to or incorporated and indoor positioning
QM Y, 7| MM, =HE X8I} SFEA precision and reliability, but as a group these into virtually any object including, for example,
% RFID Ei71 SO| AFUL. 0|5 2= R5 HA, technologies are gaining a higher user base. people, animals, clothing or individual sheets 3.2.1 AU L AR QX MEO| ZZ0Z 0I5
Lo olmet, gt HUE 3 AM2|E SHOM AT 3.1.2 UG 2201 metst MM 73| = Qls 37t of paper (e.g. bank notes), along with their low 27 HEELCH AU YR B AA=S OFF &
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The proliferation of location information from
both indoors and outdoors presents issues
of integration. This is particularly the case
for indoor positioning as there are so many
different technologies involved, few standards
and the localised nature of an indoor positioning

system has resulted in design fragmentation.

LS o \_%
e 0| O|ROAIL AZH L. T SH2 ALEAL
HU X L /RS LLZ W EZES, HERS, =1L
= U, =2 230 J2 20| HEe #IX| 20
=4 80| g2 e &+ UES ot= AU

However, there is considerable effort being
given to integrating the many sources of
information. The aim is seamless access to
appropriate location information regardless
of protocols, networks, frequency bands, and
physical environments, as the user moves

between outdoor and indoor locations.
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OfL| 2 LHS0f| ChHolf A5 X0 CHer 2 L. Of
ZHE SSMETY], +&, 712 §) SEXMNE HIRE
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As the theme of indoor/outdoor positioning

develops further, issues will arise as to
where do traditional mapping providers ‘stop’
mapping. Does mapping stop at the footprint of
the building, or continue inside. This will have
an impact on a number of different industries

such as utility providers.

SY0= 71& AALE A7 M S-S E CO[E
S0 tHet BEC| MY ZTOM 2HS 2RE Y
AYLICE. O] ZO0FO| A 0| O|R AL AKX S
2ot EXE 0| H0|E & W2 20 2720 AN
NEE 2= MY = glHt= HYUH. 182
ZHY BEO EH ST =ZUCH AU SZHH|0]

o REd 2 ZRE {{sHIFC & InDOorGML & 74
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The integration will need some advancement
in the creation of standards both for the
technology itself and the data generated from
it. There are advances being made in this
area but the key issue is that much of this
data is ‘proprietary’ and not available for use
in publicly available applications. As such the
development of open standards is slow. There

are some existing standards coming from the
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Building Information Management (BIM) sector
such as IFC and InDoorGML for modelling and
sharing indoor space data. InDoorGML is the
latest Open Geospatial Consortium (OGC)
standard focused on mobile indoor location
applications (specifically navigation). The
more challenging issue is the development
of standards for indoor location detection/
computation technologies. This may continue
to be a brake on the development of seamless

indoor/outdoor location applications

ALY LHE|A 09| el 2212 SS0[ ALE5t

ERE U H2(8e, WY, o, 3 AME S
CIR|E K= ULCH T2 22 F|R0) AH|XE AR 2

off FTI=UH U 2= 7h= Fe0| LHEHE A
LIt 3AHHO M22 S280] R0 E A0|H, &=
7.

ZE Of 0] 3D HP|7H Het=0{0F 2 AY

A prerequisite for indoor navigation is digital
maps of all larger buildings which are in public
use (hospitals, exhibition halls, stations,
airports, town halls etc.). Thus there will be a
shift towards indoor mapping initially driven by
the consumer market. The third dimension will
take on a new significance and hence coverage
in 3D will have to be included in procurement

budgets over the coming years.
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There is a counter argument which is referred to
in the chapter on Al which says that the growth
in the 10T may lead to not having to ‘map’
a building as all the connected devices will
indicate where the building is, especially when
the devices start interacting with each other
and therefore surveying their environment.
However, these are really just two aspects
of the requirement for a richer set of base
information inside buildings on which to base

navigation applications.
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Integrating
statistical and
geospatial
information
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As well as geospatial information, Governments
and government bodies are increasingly reliant
on statistical data to inform policy and decision
making. As resources become constrained,
it is increasingly important to make sure they
are used in the most effective way possible.
Geography is often the medium through which
statistics are interpreted whether at global,
regional, national or sub—national level. As the
need for better statistics increases so does the
need for greater integration of statistics and
geospatial information, resulting in so called

spatial statistics.

CHer 2L EZ 0t 2117} 0| F0{40F otth= AU Tt
Ot

One of the major drivers over the near— to
mid—term for the better production of statistics
is the need to monitor and report against the

SDGs at a national, regional and global level.

Pledging that ‘no one will be left behind’, the
SDGs will require National Statistical Offices
(NSOs) to consider how to work collectively
together to develop a global indicator
framework and to address the challenges of

producing information at the right scale.

SDGO| X3 DLIERS 95t EAE K251
PIHAT NSOS0| B2H82 AARLIEI2 27 21

0 5|22 L U 51942 7t 70| Q712 A

Delivering the statistics to monitor the progress
of the SDGs will also require NSOs to work
together with the geospatial community to
identify and develop requirements for spatial
statistics within and across Member States.
This includes covering a wide and diverse
range of statistical and geospatial variables, and

needs to include a temporal element.
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One option identified for this is to disaggregate

SZPYE MAGAZINE 2016

data at high levels down to small area
geographies. This will increase the need
to evaluate and adopt alternative statistical
modelling techniques to ensure that statistics
can be produced at the right geographic level,
whilst still maintaining the quality to allow
them to be reported against. A new model has
emerged recently of linking authoritative data
sources, for this to be successful it will require
increased cooperation between the statistical
and geospatial communities to allow data
sources 1o be linked at the lowest geographic

level.
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Delivering spatial statistics at local levels
through to regional and global levels will require
a global geo-referencing system to be in place.
The statistical community needs therefore to
contribute to the development of the UN Global
Geodetic Reference Frame, and help to shape

the requirements for spatial statistics.
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One of the biggest challenges that have faced
both the statistical and geospatial communities
is the diversity of the semantic terminology
used to describe statistical geography. Where
different terms are used to describe the same
or similar processes in the production of spatial
statistics (such as geo—-enable, geo—statistics,
geospatial statistics, geo-referencing), this
makes it difficult to compare outputs and
metadata from different sources. The same can
be said for the terminology used between the
different communities of users, not just limited

to statistics and geography.
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There is currently a gap between the standards
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used for the publication of statistics, and
those used for the publication of geospatial
information that makes the integration of

statistical and geospatial information more

providers source location. The TJS specification
—an OGC standard - is relatively new and so far
only very few ready—-to—use implementations

of server-side and client—side software exist.

Conference
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2016 AQfEEAAL

difficult at the working level. Existing statistical FH | ST A Sl HIF 270 | SHHZ 93IME W= ADNEIEANAIL= Z7HHH J|

standards such as SDMX contain little LAl | 2016 88 312~9€ 2 BHAAZAM Z3tet, AV|E YuE S5t 0N EE

geographic referencing within their structure A | ME LTS Ao H 25, AHFHS S5 7|YY HIZLA HOo = FEl

which makes it difficult to link SDMX outputs to FEFE | SENSEIZZENE DA Ct. LS| AFSIo1 HAXSO0| BH 2O S7HEE MY

the geographic framework they operate within. 9| 0|2HE HA5t= At2|7+ 2 A0|L.

Likewise, the existing metadata standards such S SA MLE X -5H7] ol MEE 2=

as 1ISO-19115 do not contain the elements that EA B3 oy UdYI= S L EA HEO &S

show integration with statistical datasets. Both LHA7|= a2 S /TEE L 7S MES

the statistical and geospatial communities ISGHOF SHLCH SA ME St HE E52 & .

will need to cooperate more extensively to TIot7| ol RSt ZAH2 2020 Q17 ZALS| 7|7t LY 6th Internatlonal Conference on Cartography & GIS

support a greater integration of geographic and Ol AlRY=|0{0F BILICt. 2E Q17 ZAE HISSH| ¢

statistical standards. 5t QI A|ZH0| MEEIE 2, HESHE M2 80| & ZH| | Disaster, Cartography ATH | ICC &GISE SHZ M Y= WAIR, X|=H|ED}

A0 =8| ZLHH O] 2M|= Kz 1 2f6H0F BT LAl 20163 6213~17Y GISOll 25t =AI2|Q|Ct. S7t2(00lA H2li= 2016 3

&5 54 & O YUME 4 Ql=MadiHoz Zt 2 | Albena, Bulgaria Ofi= MHTHGHE o etstul a5t | 25t shHe MIAISH

I ASH MHIA(TIS) BZO| 0| Q&LLCH 0| E= Any statistical spatial framework that is Z Z| | International Cartographic Association E RS FHZ, ZE ND|LEt IS Hof $iALZ X|2

2 HI0|E 32Xt S5 HXI0IA] Al CIO|E{7t YL produced to support the production of spatial = 2| | bgcartography@gmail.com Z A1&lo|ct,

SHME Fol H 3 X2 HI0|[HE MH|A X[ZEe statistics should include the use of geospatial

2 Xtz Agtoh= 9 MH|A QIETH0|A S MB &L} workflows and technology, as a key to advance

TJS AIF(OGC BHE)2 HWXN MER JHEC 2 M X| on the integration of geospatial and statistical

27K AH & 2 Z20|HE S ATEQHE SA| information. The work required for the greater

Ar8E £ U F(Ready-to-Use) 71215t 227t A integration of statistics and geospatial

9| YiE L. information needs to be done within the Geospatial World Forum

timescales of the 2020 Round of Censuses.

One approach that may develop further during As the lead-in time to deliver any census ZH| | Where's the money?-Disruptive business Models 271 | 2312 8512 3= Geospatial World Forum X|2|
the next five years is the development of a is significant, these challenges need to be 2L Al | 20169 52 23~26 =OFet Rt 00| SASk= T=7HE et A2|Ct. 2f
Table Joining Service (TJS) standard. This considered now if standardised approaches are EF A | World Trade Center, Rotterdam The Netherlands =OFE CIAS S| HEEE AHRLA0|M A21E MiSotH,
standard offers a web service interface that to be putin place in time. 2= Z| | GEOSPATIAL WORLD FORUM 2016 SECRETARIAT SOIAMEHE, Ve F, 4 A LAY L ST
enables the automatic, service oriented joining &= 9] | info@geospatialworldforum.org USHE0FR| FHISO0| CHRIE o -o|Ct

of tabular and geographic data across the web,

while keeping the data distributed at the data %)
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