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PRESENSE - Monitoring from

space

Ruhrgas AG and European Parlners frames a concept for an
automatic remote surveillance system in space

*Ezsen, wa see 2 protdar” i guite possible that this message from space will be
recesad & the nof foo distant dure, and it Wit be most usaful, Rehrges AG v Essan
i5 part of 8 consaortium of 17 Ewepaan partnens &nd oparalors Wwho are working on e
PRESENSE (Pinsine Hamole Ssvaing for Safely and the Envimnment} development
prject that i 50 % financed by the EU as part of iz (ifth famewort progremme for
resaach and fechnoiogical develogrmant. The project cancermns the development of a
ooviced for an aufommied remole SUASTIERNCE SPSIEM M S04acs, WG within tan
yaars at the most will ensire (e safely of Ewopast ol and gas pipelte spatems by
maans of @ mdar satefife phadographic epe. in aooiton fo plannimy the
impfamendetion of resntts, Rinhingas AG as lechnoiody FMedsar (2 COOrmnaing e asas
of the proiect concermiin gas syslem operation 85 paert of 8 consodtium of Eurapean
ail @nd gas matwork oparslars, lBomolopical Bxperts and soffwars develoosrs

Harmonised basic concept of
remote sensing

Aubrgas AG's gas pipeline network alone
comprises @bout 11000 km, and in
Europe &3 8 whola there is about 200000
km of ges tranamizsion pipaling, The EL
FPRESENSE project immlving nearly € 4
milian has besan running since 1, Januany
2002 and will continus until mid-2004,

At the baginning of this project, which &
particularly  concernad  with  environ-
mental safety,  the emphasis was an
hammonsing ihe requrements of he
many Eurnpean matwork oparalors with
the etete of tha art in ramole sensing.
Dwafinition of the basio concopt for e
dewalopmant of this satelibe-based
automated pipaling monitoring  System
has now almost bean complefed, Mow
ihe particular attention of reseanch
activities = focused on the solubon o
problams ralated to the anafysis of e
ENoMmoLs quantties of mage data fhat
the computar wil hava to hande,

At the start of the project, feasibiity
studies ware camed out By image
analysis exparts into the dovelopamend of
new hypes of imaps processing softwane,
The curantly available resclution of radar
eatallita image data is not adequate and
gffactiva encugh for pipaine maonitarng.

Imternational consortivm drives

developmient forward
Uimscdeer L giarall |aadarship af the Biftish
gas rasaarch CE e, Advantica

Technologies, the PRESEMSE con-
sorfium- conssts of 17 parines from five
Eunspean oounbres. As - Puiure LSes;
seven  gas  plipding  opesalors  are
detarmining the basic requirements lor
the new suveillanoce sysism and are
making her pipsina natwark  nlra-
struchere available for praclical 18ss.
Thras fhghl massurament and Sensoc
experis are precarng graphical maberial
with samulated Ihreats 1o the pipselineg, on
the basic ol which e five specisfis
instifutes for jmage processing  and
analysis will chaterming the most sulabls
imope aralyes toois, snd firally two lirms
spacialising 10 Sysiem ndegrabion and
dta handiing will detenmine the uimsats
oveerall Sysiem anshileciune.

Satollite-oplimised pipeline
aurveillance

How are the images transmitted? The
image date secorded (n digital form by
the satallite are stored wntll vieus! comtact
I8 maiahdshad with & ground sigtian and
the dala can be downloaded by redio
transrrission. The specislity of the
pipaline manitoring eyatem s that, from a
great height and with high frequancy, It
provides a picture of a large area of
Europe. Gas pipeline operalors such &
Aubrgas AG are requiied by law o
srsLne 1hat heir pipeline syalems do naot
affect the emdonment  Experience
shows © that this can be caused By
excavalors as well as Nooding, erosion or
subsidance, which can Giow in the: FHubhr
area in particulan The radar satedlits of
the fulure will diflererdlate beltwean all
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objects N tha vicinity of the pipaline
route, especielly changes locatad by the
coordingtion system, and direct the
operator to the  protdam amea; The
replacamant of the walking, mobile and
gerlel surveys of high-pressure gas
pipetnas. by satallite sensor survaillance
I8 bl one aspact of tha booming satellite
eanalng sacior,

Curment satallitas for optical suresillance
of the aarth guarantae 8 resolution of U5 m,
In three 1¢ four wears time a satedlite rmdar
Image resoluton of 1 m ocught to be
poesibke [cumenthy about G m), which will
anaura that the smallest abject on gas or
oll pipsling routes |5 recognizable. The
pipslina axas that lis balow are usualhy at
a dapth of about 7 m in tha soil

Changed requirements of the
current satellites standard

Carrent commancial satellites willh he
nacassary maga msolution are quite
=mphy oo expensve and are packed
with multifunctional aquipment that is not
nacassary for the specalised saislEs
survgillance of pipefine mutes, but whesh
must be pad for, |0 addition. tha
necassary imaga resolution seftware for
a pipalire surveillance cormidor about
200 m wide & stl baing dovaloped. Tha
currant commercially avallable Satelis
image standamd provides an  imiga
section of 11 x 11 km, which &= barely
affective for pipelire monitorng, The
PAESEMSE project is tharefor siriving
to echiews an imaga with a namow
carmidor usng an analysis capabiity thal
5 gble o distinguish an mxcavator ad
work from 8 combing harvester or a



mowing car by means of & comre-
spondingly higher resohiion

Mo importantty,  bowever, the
axpensve, DUt fheoretically  usaabia
commaercial zatelliis technalogy doas not
bave the oplical ability 1o cope with &
commenplace  phenomenan  of  the
German and norh Eudpesn  ofimate
ronig; mktramae weoathes conditions and
aspacially  clowd, which  parmanemtly
covess 40 H of the earth's surface. Tha
proposed  onmemetre redar  saislie,
which will not ba avalable unil 2005 @t
the aariast, woukd hawve no troubla with
this sorf of visibility problem, aven with
vanable growid conditions, bubdngs or
veqatation. Due to tha orbiting frequency,
several satallilas will probably nead o be
wsad n order 1o clearly depict a specilic
ot 5t shodt milecvals.

PRESEMSE combines various
requirements

The PRESENSE project designed on a
European  scale @nficipates  the
fundamental techaical possibilites of tha
magr fuline. B fries fo combne the
raquirements af the varous plpsine
opearetors with the possibifties of calelite
SENEINg  and 1o motivale  =aislile
oparators. The varous European pert-
nmh&ﬂm!}&hrmqhhugufhglmmm
with their topographcsd and mateor-
ological specilicabons and  nclsding
varicys typee of dala evaluation and
soffware gysteme. A= Wemnar Zirnig,
deparimental head & the  Dorstsn
Devslopmant Cenfre ol Pubmas AG,
says, "it is 8fa0 in our Intenest bo find out
Fvw wa can combing the high potential

of currantly seallabds technodogy into an
approprisgte end efficient systam”,

The next step In the development of
PHESEMEE, bafore the planned satallitas
can be  bailt, consiste nol only of
mounting fthe cloud-compatinle  radar
safaar technology [SAR - Synithabic
Aperture Radar Systems] in en alroralt,
Cther equipenent must also be tested Tor
poesible evalmtion suitablity &t heights
nearly simulating space, including Faser
locaton  procedurss,  tharmographic
detectors with infrared recognition and
imaga convessian capabilty of bodies,
as well as nigh-resolution digital cameras
or yperepeciial  Sensors  that  cen
datarming the characier and foaturas of
the aarih's surace In general, meondinga
from @ height of 3000 rm simulate images
taken from space. Maluraly, boles will ba
dug in the ground and excavators will
move fo and fro a0 thal fhe satmitn
imass squipmant can ba sat ta lrack the
faremiast fom of  high-piessure gas
Dipedirnes,

Finaty, development of the fechnolsgy is
ovamed by Gosl-benafit considerations.
Progress  in  high-resolution  remote
sansing 15 nalurdly  intended o
“undargut® the curmenl high costs of
fmquant walking, mebile and  asnal
surveys. Theme s anly e financial
mspect  thal cannol  bBe  cumanty
calculmad; How marny satellibes will be
requined in space for daily operation?
The life of a satelite iz five o seven
years, bud this = surely a proMable
nvestman i the Improvemen of
pratection for industrial Iratallstions on
aur planet,

The conslanlly updated mage data of
pipeling monitorng: systema could also
b used lor the special mouiements of
cartography  and  land usaps classi-
ficetion, or perfmaps for evalusting tha
consaquences of natural disasiens.
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Bedgjum
& Fluxys

Giermany
£ Definians Imaging

B Deutsches Zenfrum  fir Lult- und
Faimtahirt

b= Imtarmag Technoiogles
Ruhrgas AG
= Varbundnetz Gas AG

England

& Advantica Technologies

= BF Exploration Operating Company
= Intégrated Systems Soltlons

b Matural Environment Resaach
Council BGS

i Migal Price Associates
L= University of Mottingham

=l

France
= 5 Syetemes d'iommations
b (Eaz de France

HMetherlands

= Megerandse Gasunia

= Metional Aemspace Laboratory MLA
= Netherlands Cnganiation for Applied

aenlaivd Aoy

Mﬂmﬁﬁ;—ﬁm et e aa’ miove M-MMW
erevibings aea’ dle aonndondon of gaind snnpe) Fhave imagel Jiyyed
Ao snpmenadine. o Sie o fthds s denad st dreaiins s
A S T o
Wﬁﬂ;ﬁéﬂ%ﬁﬂﬂﬁ FEE Mwﬂw\-@ﬁa ik
e Al pt cerdnBite searewiiBonce Ppvties divs moas e gl sscareiine
sewine pureidings. Ao, et e g fow daiodlith nhmtinfion

AR intemational 41 (2002} Eoacis Sienl Pioelines 81



