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Technical Seminar on Reference Frame in Practice
4-5 May 2012, Rome, Italy

Fédération Internationale des Geometres WT T
International Federation of Surveyors I ﬁ_p‘_

Internationale Vereinigung der Vermessungsingenieure HKUI&IOI!{“}P“R R

@) 8th FIG REGIONAL

\:« CONFERENCE 2012 FHG




19th United Nations Regional Cartographic Conference
for Asia and the Pacific

R PUBLIC ETIOH
M a3

“Cost Effective

GNSS Positioning Techniques”
FIG Publication 49

Cost Effective GNSS Positioning Techniques

(Available online at www.fig.net)
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efficiency in positioning requires
common/homogenous reference systewm
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Key success factor due to
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l:v Jennifer Jacobs
I'I:n;"':l':-'lidaﬂxu i

KITALA LITMTEIR: When the Per-
formance Management and Dellb-
ery Unit (Pemandu] held a press
conbarence recently to a7 that
crime has actually one dow
most journalists werte soeptight
They veanted to ko hows this g5
clusion was errved at
Aooording to the presantaiy
index crimes dropped For G407
80,248 in the fitst helt ot tHE
comperad with the same pagls
2010 end street crimez Had 79
bre 8,047 to 11,255,
Eugene Toh, Pemanduy direc?
ufcrime; nadonal kev results area
{MERA), wes unfazed. He had ex-
Ecctcd the sceprcism. 5o he out-
incd the strategics PFemanda had
pursued tobring about this drop in
crime cate. Thooe woes short-term

theftizan s amd you s gl
measties nplace ioaddress that,
Bucyoura puming the messues
the end of Qi1 when mos! of e
canes Were 200 Thal meins
things may have changed o e
meantime. What we di
sure & clmely @il
and a very fqug

e nf o

ategoing ool

e rhlng Femandu did
™ add the geograplical aspec

P to the data, "Sn 17 00l jus] (1

thers are & 1ot af ceimeas I Koala
Lumpur, but thers are a locafin
cldents b chis part of klae okl |r|
Euala Lurmpui This seay we

whETE W WanT 1o :’rF-l'-lm.' i

O TRAITORE y
He palnred out that 1

“Tdris {Tnla:l likes to say that
we don't stare by addressing the
canabilityissne Ttwas nocabonut

AEHEIA LA IE

did, it took almost owo yoars for
your cese to be hewrd and in the
meantme the evidence would be
Inst or ko wimesses would not be
aviilable — 5o von esscndally oo
ot witheut pumishmene,” he said,

Tch suid Pemendudecided to po
for the jupnian “There were some
very conercte things we could do
viery bast, First there was a hupe
backlor of cesce. We toolk some
2,000 off the backlep and made
sute the udees wore clearing them
and even moenitonng how these
wore clesred on g monthly basis,”
he explaine,

This digl not go o tooweell,
pspecially with the owyers, We
bk i [t ul problemms witk il
beczmese e Bar Conngil wics comm.
plaining that judipes were nolon
ineres et i justice ol in egpedi-
priny A lrcest crses anded nprina
Silisrrissal vk smbon e to aeg e
fal? e e implemeni something
atrnd (e g Braeck s ke ad-
just el baded an feedback fiom
atakeholders” Tekaaid.

Anather thing Pernand o s

Larga-scale mobilisation of uniformed parsonnel
i fight crime based on hotspots in three waves

Fédération Internationale des Géometres

sl

@\ 8th FIG REGIONAL

FMG

International Federation of Surveyors

Internationale Vereinigung der Vermessungsingenieure

=7 CONFERENCE 2012

Lartin brm it bestuntible Develspmeat”

F

G KI.IIIlII lIIlIIPIIR—f’ e

Fn"llui'



19th United Nations Regional Cartographic Conference

for Asia and the Pacific

Good land rights
infrastructures

exist in only 35-50 &
countries and only F& =
25% of the Vi :
estimated 6 billion | @ %%
land parcels are
formally registered. §
This leaves more Wid
than 4 billion land £&°

parcels without ©

land tenure

security '
(Daniel Ruberg,

FIG Commission 7 Chair)
(in an interview he gave to
GIM International, March
2012)
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FIG Task Force on Surveyors and Climate Change seeks to identify
and investigate specific areas where surveyors have the professional
expertise to contribute to studies related to climate change.

For example, this may include assessing the accuracy of relevant technologies;
opportunities for spatial measuring and monitoring; providing an unbiased,
pragmatic approach to data interpretation; contributing to the understanding of the
datums and reference frames that underpin global measurement systems; and
systems for land administration, management and settlement that may
accommodate land use changes driven by climate varlablllty and help improve
productivity. - - .
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Applications and Benefits from GNSS

 Time for survey control for
photogrammetric mapping from 4
months down to 1 week;

e Rail track survey costs reduced by
80% through GNSS based
automation.

“(Lorimer 2007)
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Applications and Benefits
from GNSS

e “Machine Guidance”

Guiding heavy machinery
used in Agriculture,
Maritime, Mining and
Construction

=
(LeicaGeosystems)

Fédération Internationale des Géometres
International Federation of Surveyors

Internationale Vereinigung der Vermessungsingenieure

@& 8th FIG REGIONAL ||

Ao CONFERENCE 2012 F!I!G




19th United Nations Regional Cartographic Conference

for Asia and the Pacific

Application and Economic Benefits

 GNSS machine control in the form of
auto-steer is widely used in the grain, m
cotton, sugar and horticultural sectors
of Queensland agriculture;

e Using auto-steer for control farming
can reduce input costs of fuel, seed,
fertilizer, herbicide and time by 10-
20%;

 An estimated 15% of grain growers in
Australia use GNSS for machine
guidance and 9% for auto-steer.
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Application and Economic Benefits

e Using GNSS machine guidance and other
innovative techniques the Port of Brisbane
Motorway was completed six months ahead
of schedule (30% reduction in time
required), with a 10% reduction in total
project costs, 10% reduction in traffic
management costs and 40% reduction in
lost time injuries.

(Lorimer 2007)
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Application and Economic
Benefits

By introducing GNSS pilotage
systems 4 fewer buoys were
required at a Queensland
coal port with a cost
saving of AS4 Million
(USD 3.6M).

(Lorimer 2007)
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Application and Economic Benefits

* In open cut Mining, precise GNSS is used
for a variety of tasks including surveying,
grading, dozing, drilling, collision avoidance
and fleet management;

* Productivity increases are as much as 30%
by adopting GNSS.
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Example of Continuously Operating Reference Station
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From individual points to point clouds

Use of Airborne and Terrestrial
Laser Scanners is exploding

Source: USGS

Individual point clouds need to join and/or overlay

From presentation by Higgins at ICG-5 Torino October 2010
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From Static to Dynamic

Mining
Aerial

% Surveying

: g!__ | Agriculture

Construction

.
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From presentation by Higgins at ICG-5 Torino October 2010
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From Post Processed to Real Time

Mining
Aerial

% Surveying

: g!__ | Agriculture

Construction
.
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: Land
s Surveying

From presentation by Higgins at ICG-5 Torino October 2010
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Positioning Infrastructure
is based on the
Global Navigation Satellite Systems...

T e S ; = E153° AP gy € = Reference o
F=  Statiop

GNSS Reference Statrons are already less dense thaﬁ‘terrestr:a“l marks an
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From Relative to Absolute

ln fact we need both relatme
nda bsolute to work together. |
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From Useful
to Necessary

Surveying and
Machine Guidance

=

3 . L.
g Aviation
=

Accuracy Requirement

E WERS
Market

Low Medium High
Reliability Requirement

From presentation by Higgins at ICG-5 Torino October 201C
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// Addilional Themas Place-based information provides the
reliable foundation . . .
._,.-""'- Land Use / Land Caver (Other
Thematic
H,.,-""'F Cienlogy Dala
(7)) - Wature
S E r",r""r Sl o Cormmercia! e % NGOS
D % ._,.-""'- Megelalmn = - ]
0 >
_ 8 ﬁ ',.-'"'r'-ﬂuci.l:l-u-l:unumir.-'l.m'ihulu ;"";"':m,
8 = i, o
2% 3 =
S % f,r‘""r Cadastral : -
=% encouraging mobile
@ S ,,,-“'" Tresssportation Fﬂmlﬂqu applications and servicing many
=5 rmalic . .
2% 7 Hydwlgy
£3 d
oS3 7
=9 Heman Papulatsan Distribucion
S © Frumevwork
© f,..#"'ﬁigiml Chibao- Rectified Imagery F-I:I!Ir:llﬂllllul:l
nin
ﬁlglu! Elevation / Bathymetry
Cioadctic Cantril

allowing informed, responsible and
sustainable decisions and actions
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Good Coordination starts with
Good Coordinates

= Dave Doyle
FIG Regional Conference, Costa Rica, 2007 X
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