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HacTosiee Bpemsi Bce AanHble B [VIC ycAOBHO AeAsITCS

Ha ABa TWUIIA: PACTPOBbIE 11 BEKTOPHBIe. Hampumep, To4-

KU 3aMepa PaAMOaKTUBHOCTH OTHOCSITCSI K BEKTOPHBIM
o0BbeKTaM. Ecan MX IpOMHTEepPIIOAMPOBATh B PAMKaX PerroHa,
TO TIOAYYUTCS HETIPEPBIBHOE PACIIPEACACHIE U3MEPSEMOTO I1a-
pamMeTpa — pacTpOBbII OO BEKT.

[Tpu 5TOM 110A pacTPOBLIMI AAHHBIMU 334aCTYI0 TOHUMAIOT
TOABKO M300paKeHMsI B TIPUBBIYHOM AASI YEAOBEUECKOTO TAa3a
BUAe, Tak HasbiBaeMbil RGB-kommo3ut. B 6oaee oOiem 1aa-
He pacTp — 3TO 00AACTb, pa3OUTask C PETYASPHBIM IIaroM Ha
SMENKU, B KaKAOHM U3 KOTOPBIX COACPYKUTCSI 3HAYEHME Iapa-
MeTpa. Aast RGB-komImosnTa 9T0 3HaYeHUs: IPKOCTU TpeX Ka-
HAAOB: KPaCHOTO, 3eAeHOro u cuHero. Hlar pasbuenus mo-
SKeT OBITh HEPeTYASPHBIM, a CXeMa TIOKPBITHS He 00s3aTeAb-
HO TIPSIMOYTOABHOM (TeKCOTOHAABHASI, KDUBOAMHETHAS, TIOAT-
FOHOMeTpu4ecKast). [109TOMy B AaAbHEMIIIeM B CTAThe TEPMIH
«PacTp» 3aMEHEH Ha «TPUA».

BOABIIMHCTBO KOCMUYECKUX AIAPATOB AUCTAHIIMOHHOTO
soHAMpoBaHus 3emMan (A33) BEAyT MHOTOKAHAABHYIO CHEMKY.
Hanpumep, criytaunk Landsat 7 (cericop ETM+) mo3Boastet 110-
Ay9aTh CHUMKU C / KaHaAaMmu (OT BHAMMOTO CIIEKTPa AO HH-
dpakpacuoro). Aannbie satankoB MODIS arnmaparos Terra u
Aqua coaeprkaT 30 KaHAAOB. DTO IIPUMEPhI [PUAOB, B KaSKAOU
siaerike (TIMKCeAe) KOTOPBIX COAEPYKATCs 10 7 man 36 3Hadve-
HUI COOTBETCTBEHHO.

B kaxaont ['MIC Aast XpaHeHUsT AQHHBIX 000MX BUAOB pas-
pabotanel coOcTBeHHBIe (hOpMaTEl U XpaHuAmina (arabl,

Il data in GIS can be basically divided into two

types: raster and vector data. For example, there are

radioactivity measurement points (vector objects).
If we interpolate them within a region, then we will get
uninterruptible distribution of the measured parameter
(a raster object).

Usually only the image in habitual for a human eye view
mode, the so-called RGB-composite is understood as raster
data. In a more general idea a raster is the region, split with a
regular interval into cells, each of which contains a parameter
value. For RGB-composite this is the brightness value of three
bands: red, green and blue respectively. Thereby the interval
of split can be irregular, whereas the scheme of coverage is not
necessarily rectangular (hexagonal, curved, polygonometric).
Therefore the term “raster” is substituted by the term “grid”
further on in this article.

Most of RS satellites perform multi-band imagery. For
example, Landsat 7 (ETM+ sensor) enables to receive images
in 7 bands (from visible spectrum up to infrared one). MODIS
sensor data (Terra and Aqua satellites) contain 36 bands. These
are examples of grids, each cell (pixel) of which contains 7 or
36 values.

In each GIS own formats and storages (files, databases)
are developed to save data of both types. Part of them turned
into the industrial standard and serves for data exchange
(e.g., ESRI Shapefile and GeoTIFF). The Open Geospatial
Consortium (OGC) offers the open GML format (Geography

'Be6-pa3spaboTuuk, npenogasaresb, komnaHus NextGIS, www.nextgis.ru, e-mail: info@nextgis.ru
"Web-designer, trainer, NextGIS company NextGIS, www.nextgis.ru, e-mail: info@nextgis.ru

Earth from space = Issue 11 = Fall 2011 = 31



PbiHoK [133. OTKpbITble AaHHbIEe

6a3pl AaHHBIX). YacTh M3 HUX CTAAQ MPOMBIIIACHHBIM CTaH-
AAPTOM U CAYKUT AAsl oOmena (marmpumep, ESRI Shapefile
n GeoTIFF). Opranmsauns no cranaaprusannm — Komncop-
LIIyM OTKPBITBIX TeOIPOCTPAHCTBeHHBIX TexHoAormil (Open
Geospatial Consortium, OGC) — mpeAadraeTt OTKpPBITBIT hop-
maT GML (Geography Markup Language). OH 1103BoAsieT onu-
CBIBAaTh PACTPOBYIO M BEKTOPHYIO MHMOPMAIIIIO, CAYSKUT AAS
TPAHCTIOPTHBIX IIeACH, TIEPEAAUN AAHHBIX MEKAY ITPOTpaMMa-
MU 1 He TIpeAHa3HadeH AAS UX XpaHeHUs u 06padoTRU 13-3a
M30bITOYHOTO 00beMa ¥ HU3KON CKOPOCTU YTEHWSI 1 3aIlNCH.

Aast TlepeAaun nHAOPMALINY B KOMIILIOTEPHbIX ceTsx 1 Vu-
TepHeTe npuMeHeHue (ariaos HespderTuBHO. Vcroab3osa-
HIE «yMHBIX» CEpPBHCOB TO3BOASICT 3arpy’KaTh TOABKO Tpelye-
MyI0 uacTh nrdopmannu, yHuduiuposats GopMaTsl 1 abCTpa-
TUPOBATHCs OT POPMBI XPAHEHIST AAHHBIX. VIcTOpryecknit mpu-
Mep Taroro cepsuca — ArcIMS (rkommanms ESRI). OtaeanHo
CTOUT OTMETUTb CAOYKHOCTb WCIIOAb30BaHWS 0a3 AAHHBIX He-
CMOTPsL Ha TO, YTO OHU IIO3BOASIIOT TIOAKAIOUATbCSE KAUEHTAM T10
CETU U TIPUAEPYKUBAIOTCS CTAHAAPTU3UPOBAHHOTO sA3bIKa SQL,
KaykAast 6aza AaHHbIX (BA) omeprpyeT cOOCTBEHHBIM AUAACKTOM
SQL m mpeArioraraeT OTAMYAIOMINECS] OT PACIPOCTPAHEHHbIX
METOABI B3aUMOACTICTBIS Ha IIPOIPAMMHOM YPOBHE.

Haanume na priake 6oabiioro uncaa ['MIC, pazandatommx-
s 110 (popMaTaM XpaHeHMs 1 AOCTyIIa K UH(GOPMALIULY, [IOTpe-
60BaAO BBEACHMSA EAMHDBIX CTAHAAPTOB, MIO3BOASIOIINX B3aUMO-
ACTICTBOBATD TIPOTPAMMaM PA3HBIX TTPOU3BOANTEACH B CAMHON
cucTeMe.

CranaapTHBIM (POPMATOM OIIMCAHUS AZHHBIX SIBASCTCS
GML (Geography Markup Language). B caeayiomux paszaerax
paccMarpuBaloTest IpeAraraemble Korcopuuymom OGC ot-
KPBIThIE CIEIM(UKAINI CePBUCOB AOCTABKI BEKTOPHBIX AdH-
HbIx (WFS) 1 rpmaos (WCS), a TaksKe BCIIOMOTATeAbHbIE Cep-
BUCBI 00paboTkn AaHHbBIX (WMS 1 WPS). Octosrem dopma-
TOM BO BCEX CAyuasix BbIcTyraeT GML.

WES (Web Feature Service)
Cepsuc WES cKpbIBaeT WCTHHHBIE XpaHMAUIIA MHOPMA-
11K, ¥ TIPOrPaMMa-KAUEHT TIOAyYaeT TOTOK AAHHbBIX, HE UACH-
TUINPYST MX UCTOYHUK: B3SITHI AU OHU U3 BA mam u3 daii-
Aa. B crietmdukaninm WES orpeaeaeHo, uto popmar moaydae-
MBIX AGHHBIX AOASKeH ObiTb GML. Tem He mMeHee popmar cTpo-
ro He (puKCHpoBaH, 1 cepsep WES MOKeT ITPeAOCTaBASATD AO-
TIOAHUTEAbHbIE AaHHBIE 110 CBOeMY ycMoTpeHuto. Harpumep,
GeoJSON MmUpOKO MCTIOAB3YeTCS B BeO-TIPUAOSKEHISIX 3a CUeT
KOMITAKTHOCTU ¥ AETKOCTH 00PAa0OTKM B OOABIIHCTBE SI3bIKOB
TIPOTPAMMUPOBAHIIS.

@DyHKINU cepBuUca:
e 00paboTKa 3aIpOCOB OT KAMEHTOB U IlepeAaia AAHHBIX;
*  TIpUMeHeH!e aTpUOyTUBHBIX 1 IPOCTPAHCTBEHHBIX (PUABTPOB;
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Markup Language). It allows describing raster and vector
information, serves for transportation purposes, data transfer
between programs and is not intended for storage or processing
(excessive volume, low read and record rates).

Using files for information transfer via computer networks
and Internet is not efficient. Application of “smart” services
enables to load only required part of the information, unify
formats and abstract from the data storing form. Historic
example of such a service is ArcIMS (ESRI company). Difficulty
in using databases deserves a separate mentioning: despite
they allow clients to connect to the net and support standard
SQL language, each database operate own SQL dialect and
implies substantially different methods of interaction on the
software level.

Presence of a great number of GIS on the market,
considerably varying in storing formats and methods of access
to information, required introduction of unified standards,
enabling software applications of different producers to
interact in an integrated system.

A standard format of data description is the GML
(Geography Markup Language). It allows describing raster
and vector information, serves for transportation purposes —
data transfer between software application, but is not intended
for storage or processing (excessive volume, low read and
record rates).

The following sections review open specifications of
services delivering vector data (WFS) and grids (WCS) offered
by OGC, as well as auxiliary services of data processing (WMS
and WPS). GML is the main format in all cases.

WES (Web Feature Service)

WES service hides the actual data archives and the client-
program receives data flow, not knowing whether they are
taken from a database or from a file. The WEFS specification
defines that the format of received data should be GML.
Nonetheless, the format is not fixed and the WES server can
supply additional data at its own discretion. For example,
GeoJSON is widely used in web-applications due to being
compact and easy-to-process in most of the programming
languages.

Service functions:

o clients’ requests processing and data transfer;
 application of attributive and spatial filters;
e recording new and updated data back to archive.

As the WEFS service operates with files and databases, offers
unified language of filters description, carries out projections
and output formats transformations (GML, GeoJSON, CSV,
etc.), this enables to considerably simplify the development
of client-programs and to focus on interaction with the user.



*  3aIMCbh HOBBIX M M3MEHEHHbBIX AAHHBIX OOPaTHO B XpaHU-

AUIIE.

[Tockoapky cepeep WES Gepet na cefst paboty ¢ caiiaa-
MU 11 6a3aMU AQHHBIX, TIPEAOCTABASICT €AMHBIN SI3bIK OTINCAHIIS
(bUABTPOB, BBIIOAHSET IIPEOOPA3OBAHUE IIPOEKLIUI U BBIXOA-
ubIx popmaros (GML, GeoJSON, CSV u T.A.), 3TO IIO3BOAS-
eT CYIIeCTBEHHO 00ACTYUTb Pa3padOTKy IPOrPaMM-KAUEHTOB
11 COCPEAOTOUMTHCS Ha B3ANMOACTICTBHMN C TIOAB30BATEACM.

C mos3unmuM pacrpoCTpaHeHws], MyOANKAIINN AQHHBIX HC-
noabsosanre WES rmoMoraet cpasy BKAIOYATb NCTOYHUKH B I1e-
04Ky 00pabotku (cM. Hroke WMS n WPS), Munyst cTaAuio 3a-
IPy3KU 00beMHOT0 (ariaa 1 BbIOOpa Hy)KHOTO PernoHa.

Xopommuii mprMep — KaAaCTPOBEI peecTp. Kak mpasnao,
TIOAB30BATeASIM TpeOyeTcsl MaKCMMAAbHO aKTyaAbHasl, «CBe-
sKasi» MHOOPMALMSI TI0 OTIPeAeACHHOMY paiioHy (pecriyOau-
Ke, Kpaio). 3aAadua pernaeTcs: MMOAKAIOYEHNEM K BHYTpPeHHell
BA cepsepa WES. Yunutnisas CyiiecTBylomme CUCTeMbl 6€30-
MACHOCTU, ITO MO3BOAUT CO3AATh YHUBEPCAABHYIO TOUKY AO-
CTyIa KaK AASl OOBIMHBIX TPAXKAAH, TaK U AAsL YIIOAHOMOYEH-
HBIX COTPYAHUKOB.

WCS (Web Coverage Service)
CepBuc paboTaeT ¢ AQHHBIMU THIIA TPUA (IIOKpbITHE). Peaas-
Hble TIPYMepbl — KOCMOCHVMKU, AAHHBbIe C MHOTOKAHAABHBIX
cercopos A33, moaean peaveda (DEM) u T.1L.
[pu pabote ¢ rpuaaMu TpeOyIOTCsl CACAYIOLINE OTIePAIIIL:
*  AOCTYII K OTACABHBIM KaHAAAM;
e BEIOOP HEKOTOPOI 00AACTH PACTPA;
*  BLIOOp I10 AdTe U3 CepUM CHUMKOB (BpeMeHHDle 3arrpocsr).
Kak n aas cepeuca WFES, zapaam WCS cBoadTcs K yHU-
(PULIMPOBAHHOMY ~ AOCTYIly K Pa3ANYHBIM  XPaHUAMIIAM
(WKTRaster, RasterLite, rasdaman), 0a30BbIM OTleparivisiM
YTeHMSI-3aMNCH 1 TTPUMeHeHNIo (bUABTPOB. BerxoaHble hopma-
Tel — GML, GeoTIFE JPEG2000 u Ap.

WMS (Web Map Service)

Bce ceprucst OWS (OGC Web Services) CIpoeKTHPOBAHBI 110
obutemMy npuHIMIy, 1 WMS odenb noxox Ha WES u WCS. Ho
€CAM TIepBble OBIAM TIPEAHA3HAYEHBI AASI AOCTYIIA K CYIIECTBY-
I0IINM AQHHBIM, TO B WMS TIPOMCXOAUT CO3AaHME HOBBIX. Ha
ocHoBe AaHHbIX 13 WFS 1 WCS (Ha rpakTHKe 4allie NCIIOAb3Y-
IOT TIPSIMOM AOCTYTI K XpaHUAHIIaM) cepsrc WMS cosaaet Kap-
Thl C 3aAGHHBIMU CTUASIMU O(DOPMACHHSL.

Hamboaee pacmpocTpaHeHHBIN TIpuMep padoTsl WMS —
CO3A@HIe TOTIOKAPT M3 PACTPOBBIX (KOCMOCHUMKH, CKAHNIPO-
BAHHBIE TIAQHIIIETHI) 1 BEKTOPHBIX AAHHBIX (AOPOTH, THAPOTPa-
(bust, HACeAEHHBIe ITYHKTbL).

Xapakrepuctukn WMS:

e 6a30Bble MOHSTUSL — KCAOU» U KCTUABY;

RS market. Open data

From the viewpoint of distribution and data publishing the
application of WFS allows immediately including sources in
the processing chain (see below WMS and WPS), excluding
the stage of loading large-volume file and selection of the
required region.

A good example is the cadastre register. As a rule, the
user needs information only with respect to a concrete area
(republic, territory), but the most “up-to-date” one. This
is resolved by connecting to internal database of the WEFS
server. Taking into account the existing security systems this
will enable to create a universal access point both for regular
citizens and authorized employees.

WCS (Web Coverage Service)

The service operates with grid type data (coverage).
Examples — space images, data from multi-band RS sensors,
terrain models (DEM, etc.

The following operations are required when working with
grids:

e access to separate bands;

e selection of certain raster areas;

e selection by date from the series of images (temporal
requests).

Same as for the WES service, the WCS tasks boil down to
unified access to different archives (WKTRaster, RasterLite,
rasdaman), basic operations of reading-recording and filters
application. Output formats — GML, GeoTIFF, JPEG2000, etc.

WMS (Web Map Service)

All OWS services (OGC Web Services) are designed following

a common pattern and the WMS service as very much similar

to WFS and WCS. However, if those were intended for access

to existing data, creation of new data occurs in the WMS. Based
on WES and WCS data (direct access to archives is used) the

WMS service create maps with specified appearance styles.
The most distributed example of WMS operation is the

creation of topomaps from raster (space images, scanned map-

boards) and vector data (roads, hydrography, settlements).
WMS properties:

e basic terms — “layer” and “style”;

e purpose — creating a map; this does not necessarily need
to be an RGB-raster. PDE SVG, SWF formats are widely
used;

e service objective — to get instructions from a client and to
return their graphical representation;

e main element — a rendering mechanism (render).

I would like to focus on the render in particular. This
element is intended for transformation of source data
into an image format. For example, vector lines with due
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* lLieAb — IIOAyYeHUE KapTbl, 5TO HE 00s3aTeAbHO AOAKEH
66116 RGB-pactp, mupoko ucmoassyiorcst hopmarst PDE
SVG, SWF;

* 3aAd¥a CepBUCA — IIOAYYUTb OT KAMEHTA yKa3aHUs 1 Bep-
HYTb UX Tpadideckoe TPEACTaBACHHE,

° TAABHBII 9A€MEHT — MeXaHU3M peHAepuHra (peHaep).
OTACABHO CACAYET CKa3aTh O PEHAEPE. DTOT SAEMEHT 3aHU-

MaeTcs 1TpeoOpPasoBaHIeM NCXOAHBIX A@HHBIX B (pOPMAT M30-

Opakenust. Harpumep, BEKTOPHbIE AUHIN C Y4€TOM 3aAaHHbIX

CTUAEH 1peoOpasyeT B MPEACTABACHUE aBTOAOPOL, a IOAUIO-

HBI OKPAIlINBAeT B LIBeT ACCOB U IlepeAdeT KAMEHTY B (popma-

Te JPEG nan PNG. Apyroil BapuaHT UCMOAB30BAHUA — TIOA-

TOTOBKA KapT OOABIIOrO (popMaTa AAst [leUatyl 11 COXpaHeHHe B

Buae PDE Tpetunit mpumep — mabaon Ha 6aze HTML, koTo-

Pblil TeHepUpyeT BeO-CTpaHuIly C SAEKTPOHHOI KapTOil 1 2Ae-

MEHTAMM HaBUTALINH.

VcnoabsoBanne WMS Kak CpeACTBa IyOAMKALIMM AQHHBIX

B OOABIIMHCTBE CAY4aeB HELeAeCOOOPA3HO U MOAXOAUT TOABKO

AAsL TOTIOTPaPMeCKUX KapT, KakK, HallpUMep, KaHaACKUe Kap-

Tol Toporama. B ocTaabHBIX cayuasx pezyastaT WMS He Tipea-

TIoAaraeT Kakom-An60 06pabOTKI NAYM NCTIOAB30BAHNS B TeOCTa-

TUCTIYECKIX NCCACAOBAHIAX. HaCcTO yIIOMITHAEMEIN BeO-CePBIC

PocpeecTpa ¢ rpaHUIIaM1 KaAACTPOBBIX YIACTKOB XOTb 1 COOT-

BETCTBYET OTKPBITHIM CTaHAAPTAM OTPACAU, HO PAKTIIECKU HE

TIPUTOACH AASL UICTIOAB30BaHMs B Iporpammax [VIC.

C nosunmn koncopuuyma OGC, mportokoa WMS Bcer-

Aa compososkaaeTcst cepsucamn WES 1 WCS. WMS ssasietcst

AWIIb OTPa’KeHNEM, BHEIITHIM TIPEACTABACHIEM AQHHBIX.

WPS (Web Processing Service)
OAMH U3 BayKHEHNIIMX SAeMEHTOB HaCTOAbHBIX [ VIC — 3T0 00-
paboTKa AaHHBIX (geoprocessing), reOMOAEAMPOBAHIE U CTATH-
ctuka. [IporpamMmbl OTAMYAIOTCST HAO0POM YHKIHIL: OT OOTIIe-
pacrpocTpateHHEIX (BeKTOPHAs aAreOpa, pacTposast apudme-
TUKA) AO CIIELIMAAUBUPYIOMINXCS HA MOAGAUPOBAHUN SKOAOTH-
YeCKUX IIPOLIECCOB, padoTe ¢ peabepOM, FeOAOTIeCKIM CTPO-
eHMeM 1 AMHAMUKON atMocdepbl. B CAOKUBILIETICS CUTYaIIN
TIPY OTCYTCTBUM HEOOXOAUMOTO aATOPUTMA B OAHOM TIPOTPaM-
Me TIOAB30BATEAIO TTPUXOAUTCS TIEPEXOANTD K Apyroit [VIC.

WPS — 310 eannblil nHTepdeiic K OMOANOTeKaM (PYyHKINUT
reo00paboTKM AAS ATOOOTO KaMeHTa. Hampuwmep, oH 1o3Boas-
€T, He BBIXOAS 13 IIPOrpamMmel ArcView, NCTIOAB30BATb BO3MOXK-
Hoctu takux [ VMIC, kak GRASS, Sextante man SAGA. U, Hao-
60poT, ¢ ero momMorbio MOXkHO n3 MapInfo Be3bBaTh yHK-
umn ArcGlS HapasHe ¢ COOCTBEHHBIMU, HE ACAAST MEJKAY HUMH
Pa3HUIIBL.

ITpu sToM cepsep WPS ycremno paboTaeT Ha TOM e KOM-
IIBIOTEPE, TAC M IIPOTPaMMa-KAMEHT, AOO ero MOJKHO BbIHE-
CTU Ha MOIIHBIA CepBep UAM 00AauHbIl KAacTep Amazon WS.
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consideration of setup styles are transformed into motor
roads, whereas polygons are colored in forest colors and
supplied to the client in JPEG or PNG format. Another option
for use is preparation of large format maps for printing and
storing in PDF format. Third example is the template based
on HTML that generates a web-page with electronic map
and navigation elements.

Using WMS as a tool for data publishing is not expedient
in most cases and suits only for topographic maps as, for
example, the beautiful Toporama Canadian maps. In all other
cases the result of WMS does not imply any processing or use
in geostatic studies. The Rosreestr (Federal Service for State
Registration, Cadastre and Cartography) web-service being
referenced quite a lot with borders of cadastral areas albeit
matches the open industrial standards, but practically is not
applicable for use in GIS programs.

From the viewpoint of the OGC consortium the WMS
protocol always is accompanied by the WFS and WCS
services. As the “form and content” the WMS service is only a
reflection, an external representation of data.

WPS (Web Processing Service)

One of the most important elements of desktop GIS is
geoprocessing, geo-modeling and statistics. Programs vary
by the set of functions from popular ones (vector algebra,
raster arithmetic) to those specialized in modeling ecological
processed, operations with terrain, geological structure and
atmosphere dynamics. In a certain situation the user has to
switch to another GIS, if no required algorithm is available in
one program.

WPS — is an integrated interface to libraries of
geoprocessing functions for any client. For example, within
leaving the ArcView application one may use possibilities
of such GIS, as GRASS, Sextante or SAGA. And vice versa,
activate ArcGIS functions same as own ones, not making any
different between them.

The WPS server therewith can physically operate on the
same computer, as the client-program or can be connected to
a powerful server or to Amazon WS cloud cluster.

Conclusion:
OWS services are interfaces between clients and data archives
(WFS, WCS). They create interaction environment between
clients and processing tools (WMS, WPS). They allow building
data transformation chains into a result.
For example, let’s build a topographic map:
1. WCS: will read a terrain grid from the file and will send
to WPS;
2. WPS: will build isolines and will send to WMS server;



3akaloueHue

Cepsucst OWS sBasiiotcst nHTepdericaMit MeXKAY KANEHTaMU

n xpannanuiamn Aaunsix (WES, WCS), cosaaior cpeay B3an-

MOAETICTBISI KAMEHTOB C MHCTpyMeHTamu o0pabotku (WMS,

WPS), 103BOASIIOT CTPOUTD LIETIOUKY IIPe0OPA30BAHIS AAHHBIX

B PE3YABTAT.

Hanpumep, mpu 1OCTPOEHUM TOHOTPauuecKoil KapThl
BBITIOAHSIIOTCSI CACAYIOIIIME ACTICTBUSL:

1. WCS: mpountaer n3 caiiaa rpus peabeda 1 OTIIPABUT
B WPS;

2. WPS: oCTpOUT M30ANHUM 11 OTIIPABUT Ha cepsep WMS;

3. WES: usBaeuet u3 BA aanHble 0 ruaporpaduu 1 OTIpaBUT
Ha cepsep WMS;

4. WMS: cobepeT Bce AaHHbBIE, HA U30AMHUN C HY>KHOU TOA-
MUHOM, OEPIIITPUXAMU 1 TIOATICSIMI BBICOT HAAOKUT -
Aporpacduio 1 co3aact kapty B popmare JPEG.
Apxutektypa cepsucos OGC paspabatbiBaeTcs yxe 00-

Aee 5 AeT M CTAaHOBUTCS BCe GoAee TIOMyAsapHON. EBporneiickas

nporpamMa INSPIRE mpeaycMaTpuBaeT AOCTYIl K TOCyAap-

CTBeHHbIM OaHKaM AAHHBIX 1O TIpoToKoay WES. MHTepHeT-

kaprorpadust HembicanMa Oe3 cepsepoB WMS. Aast paGo-

TBI ¢ KOCMOCHUMKAMU TIO-IIPESKHeMy YacTO UCIIOAL3YIOT (aii-

Abl, X015t cepBuckl WCS 1103B0ASIIOT 3(hPeKTUBHO paboTaTh ¢

OTPOMHBIMU 00BEMAMI AQHHBIX.

Crpemurteanto passusaetcs cepa WPS. Ecau B 2010 .
9TO OBIAM TOABKO Ha4aAbHbIC TIPOCKTHI B CTAAWM Pa3paboTKU,
TO CETOAHSI MMEeTCsl y’Ke OKOAO AECSITKA TOTOBBIX K TIPUMEHe-
HUIO CEPBEPOB M HAMETUBILIEECs OTCTABAHME CO CTOPOHbI KAN-
€HTOB aKTUBHO YCTPAHSETCSL.

Vcnioabzosanue cepsricos OWS 1103B0AsIeT Pa3padaThIBATD
AETKUE, «TOHKME» IIPOrPaMMbl-KAUEHTbL, IIPU CO3AAHUU KOTO-
PBIX He TpeOyeTcsl 3aHMMATBCST BOIpocamu padoTsl ¢ dariaa-
MU 1 623aMU AQHHBIX, BBITTOAHSTD TIPe0OPa30BaHMs TIPOEKIIHIL,
PeaAN30BbIBATh CAOJKHBIE AATOPUTMBL 0OPa0OTKI AaHHBIX. Bee
9TU 33Aa4U MOKHO IIEPEAOKUTb Ha Ilaeun cepsepos. OOue-
HIE C HUMH BBITIOAHSETCSI CTAHAAPTHBIMU YHUDUINPOBAH-
HbIMU MeToAaMK. OCTaeTCst TOABKO B3aUMOACHCTBUE C IIOAb-
30BaTeAEM M, BO3MOJKHO, orepain ouudposku. Cefdac s1o
TIPUMEHSIEeTCs B BeO-TIPUAOYKEHNSIX, HO y’Ke eCTb IIPUMEPHI Ha-
CTOABHBIX TIPOTPAMM.

Kro 3HaeT, Kak OyAyT BbIIASIACTH FeOMH(OPMALIMOHHBIE CU-
CTeMbl OYAyIIeT0? DTO TIOKAXKeT BPeMs, HO OAVMIKAIIINE TOADI,
Cyas TI0 Bcemy, OyayT nipunasaeskatb WCS, WES 1 WPS.

RS market. Open data

3. WFS: will extract data about hydrography from the
database and will send to WMS server;

4. WMS: will get all data, on the isoline with required
thickness, bergstrichs and elevation labels will overlay
hydrography and create a map in JPEG format.

The architecture of OGC services has been developed
for over 5 years already and is gradually becoming popular.
The European INSPIRE program provides access to public
data banks via WES protocol. The Internet-cartography is
impossible without WMS servers. Files are still being used
to work with space images, although WCS services enable to
efficiently work with large data volumes.

WPS sphere has been rapidly developing. If in 2010 those
were only startup projects at the stage of working out, today
there is almost a dozen of ready-to-use servers and the lagging
trend on the part of the clients has been actively resolved.

Application of OWS services allows developing easy, “thin”
client-programs, which generation does not require dealing
with issues of working with files and databases, performing
projection transformations, implementing complicated data
processing algorithms. Al these tasks can be put on the
shoulders of servers applying standard methods of interaction
with them. The only thing that remains is the interaction with
the user and probably digitization operations. Nowadays it is
applied in web-applications, but there are already examples of
desktop programs.

Who knows how geo-information systems will look like in
the future? Time will tell, but it looks like in the nearest future
they will belong to WCS, WES and WPS services.
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