CuHTe3 MeTo4O0B KnacTtepusauum,
Knaccudukaumm v rmaBHbIX KOMMOHEHT ANA
onpeaerieHNsA HeOAHOPOAHOCTH
NoBepPXHOCTEN BOAbI, CYLUN U NeaAHOoro
NOKpoOBa.

(U3 npumepoB HoBbIX moaynen KOHECKO

BUJIKO Kk 20-neTturo peanusauvm nporpamMmmbil
FOHECKO BUJIKO B Poccunckoun ®eaepauunn)

CroiueB B.N. (PTTMY),

Banoopr banduiaa(koopaunarop odpaszosarennnoro

npoekra LearnEO EBponenckoro KocMuyeckoro AreHcrsa,
yHuBepcurer CayrremMnrona, BeaukoOpuranus)
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194 roaa Ha3aa
poccusiHe
OTKPbINN

AHTapKTULy



Kapra sxkcnequnuu @.P.be/uimHcrayseHa ¢ ykasanmem
MeCTOoIoJ0keHus nuiona “Bocrok” 28 (16) auBapsa 1820 r.
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Pa0oTbl yYacTHUKA aHTApKTHYeCKOU Zkcneauuuun Muxainiaosa H.IL

u3 I ocynapcreennoro Pycckoro myses

Muxaiinos I1.H. 17 I'enBaps 1821. bepers Muxaiinos I1.LH. Bunas Jleasuabixs OcTpoBOBD

Aunekcanapa 1ro [ITupora 60 rp. nonrora 18 rp 3ananH... 8 ['eHBaps
1820 ...



CoBpeMeHHas JegoBasi 00cTaHoBka, oeper IpuHueccsl MapTsl
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2 suBapsa 1993 r.

14 suapsa 2003 r. 7 suBaps 2005 r. 25 ssuBaps 2006 r.
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IlepBas nyoaunkanust
HA PYCCKOM fI3bIKE:
BBenenue B
[POrpaMMHOeE
oOecnevyeHue AJsl
00padoTKH
u3zoopaxxenunn Bilko
g Windows

IOHEGK sgm(

e
Beeoenue 6 Bilko ons Windows Ha pyCCKOM SI3bIKE ITOATOTOBHII B.I/I.Cblqu npu
yuactuu A.B.BonkoBa u A.M.lloneraesa
lIpoepammnoe obecneuenue Bilko nna Windows.: M.J1o6con u P.JI.Kannucon.
Beeoenue: A.J1.2nBapac nipu yuactuu JI.Mak-Apnna, E.I'puna, 5. PobuHcona, u
I'.lonnona Ha ocHoBe nnocoous [[.A.biaskoepHa u P.JI.Kajuincona no

HCT0Jb30BaHu0 porpammel FOHECKO BHIIKO.
© A.J.Edwards, 1995
© V.LSytchev, 1996



MMH brwJiierenn, Ne71, 1994 r.

“MobanbHbli paKynbTeT”:

KoMnbroTepHbie Kypcbl OHECKO B Poccun
Ans o6y4eHns CTyAeHTOB-0KeaHo/0roB

B. ChIYEB. PITMH

OpHuM M3 BaXKHEULIUX Pa3fiesioB IPOrpaM-
Mel JOHECKO “TPEIIMAP” (TRED-
MAR - Training and Education in the
Marine Sciences) smisieTcst IpoexT “Io-
GambHBIN aKyIbTeT , IpENyCMaTpHBako-
I 00y4eHUe aHAM3y KOMITbIOTEPHBIX
r3006paxeHui noBepxHocTy Mopsl. I1po-
rpamMmHbIi Komiieke BILKO BHenpeH Ha
oKeaHonorm4eckoM akynprete Poccuit-
CKOr'0 TOCYJJapCTBEHHOI'O THAPOMETEOPO-
norudeckoro uuctutyta B 1993 r. Ilpo-
rpaMMHOE 00€eCIedeHIe COMPOBOXACTCS
KypcamM#, KOTOpbIe 0a3MpPYyIOTCs Ha Npefl-
CTaBJIEHWM JIaHHBLIX CIYTHUKOBBIX H KOH-
TaKTHBIX H3MEPEHUH B BHJI€ H300pakKeHHS
HAa OUCIUIee. IIpedHa3HadYeHHOoro s aHa-

NU3a ¥ MHTEPIPETALMHA B YUeOHBIX U HAYY-
HbIX nensx. [IporpaMMHBIE CpECTBA U
nansble noctaisroTcs JOHECKO na mar-
HUTHBIX MCKAX IS M$PCOHAIBHBIX KOMIIE-
roTepoB ¢ MS-DOS# BeTHOr0 MOHMTOpA
¢ rpacudeckuM apdnrepoM VGA min
EGA cranmapTa. MuHMMaJIbHBIA O0BbEM
namsTH s pabotsl — 512 Kb. IIporpamm-
Hoe oOecnedeHue MOCTOSHHO COBEPIIICHCT-
BYETCsl, M CEMYac pacnpocTpaHseTcs 000-
nouka BILKO Bepcuu 1.3. Kypcbl 06bemm-
HEHbI B MOAYJIM M COMPOBOX/AKOTCS y4ed-
HBIM nocobueM. K HacTosuieMy BpeMEHH
OIyOJIMKOBAHO 5 BBITYCKOB IIOCOOHH.
['pymma nmpenofaBatesei H CTYIEHTOB (a-
KyJIbTETa NepeBeia MporpaMMHoe odecre-



MMH BIOJIJIeTeHb, 07 1, 194 I.

Poccum o yenorusm KOHECKO 6Gecniat-
Ho. [IpennaratoTcs TakKe MaTepuasl, U3
KOTOPbIX MOXKHO Y3HaTbh O BO3MOXHOCTAX
KOMITLIOTEPHO! TEXHUKH [ H3YJeHUs
9KOJIOTUIECKOr0 COCTOSIHMA PUHCKOTO 3a-
NHBa, aHa/k3a CIYTHAKOBBIX JaHHbIX 11O
M3YYEHUIO PacTpefeieHus TeMIlepaTyphl
MOBEPXHOCTH BOIbI 1 JbJa 3uMOH. C aT0M
HETLH) pt‘,By.l'lh'TaTbl I"Hﬂp[')JIOI‘H‘lECKHX,
OXMMMUECKHX H THIPOOHOMOrHUECKHX
nabnmrogerni B bantuiickoM Mope, a Tak-
e [JaHHbIE, 0TYYEHHbIE BO BPEMS SKCIIe-
“banTuickuit ITaBy4dni YHUBEPCH-
ter” (BITY'94), 6b1m 06paboraHs! ¢ mo-
MOILIBIO TAKETA IPHKIIAJHbIX IPOrPaMM
“l'agponor’ MI'M YKkpauHe! H nakeTa
SURFER, nocrasnersoro PITMMU ¢ no-
morpro IOHECKO. CocTtasnero npo-
rpammiioe obecneyenue i npeodpasoBa-
aAs A poBOH WHGOPMAIH B H300paxKe-
HHS C TIOCNENIYIOLIEN IEMOHCTpALMEH B
obonouke BILKO. Ono nenoanb3oBano st
WITFOCTPALMA PE3YJIbTAaTOB ChEMOK B
Banruiickom Mope netom 1994 r., a Takxe
VTS IOCTPOCHUA H300paKCHMI MONCH TeM-
reparypel 1 coieroctH B Jlyxckoit n Ko-
OPCKO# I'y0ax, MOMy4YeHHBIX BO BPeMsl
okcnegrimu BITY 94, MamocTparpm vc-
MONb30BAHbI 715 CIEIHANLHOTO MOJYJIA, C
MOMOILBE KOTOPOTO IEMOHCTPUPYIOTCS
rAgpochH3NIECKHE NSl B BOCTOMHOM Hac-
1 PuHCKOrO 3anuBa. B Moayne HCmonb30-
BATUChL TAKXKE CIYTHUKOBLIE H300paKeHus!
TPHJIEralolle K paHony HCCleNOBaHui
qacth bantuiickoro mops. Paboras ¢ mo-
ayJreM, MOXHO HAYYUTLCH YHTATh H3(}6pﬂ-
JKEHHS, CBS3LIBATH LBETOBYIO FaMMy CO
3HAYCHUAMH TCMIICPATypbl, COJICHOCTH,
THAPOXMMUYECKUX TEMEHTOB M MX IPau-
ATTTAMIA ATHaTenTaTh Frentnadhderiv e vo_

AHaU3 cnymKuKosbLx u30bpaxerHiul komnuiomepruix kypeos WHEC KO/TPEIMAP

JaHLI cOODIIEHHS Ha ceMrHapax B Iletep-
Oypre u XeJbCHHKH BO BPCMS 3KCIICIHIMH
o nporpamme IOHECKO “Bantmickuit
IIaBYYMA YHUBepCHTET , a TaKkke Ha XIX
KoHepcHIMH GanTiiicCKuX oKeaHorpacdos
8 Conore (Torkma).

Okono 90 poccHitCKIX 1 3apydeKHBIX
cTyneHToB M3 11 cTpaH NMpUHSUTH y4acTHE B
mepBoM B Poccuu KOHKypce Ha JyyIiyto
paboTy N0 pe3y.IbTaTaM M3Y4eHHs KOMIIb-
foreprbix Kypcos OHECKO na pycckom
n mrOCTparEbIX si3bikax (70 — m3 Poccum,
1- u3 Ykpaursl, 1 — u3 [Tutsel, 4 - u3 Ko-

R o ’2  xrma K azenanmuira ’2 — 1A Mnnnv-

yenns crypearav PITMM na Gopry y4eb-
Ho-skcneauuponnoro cymaa PITMM
“IIpodeccop Cepreit I[opocbccs B HIONC
1993 r. BO Bpemst IEPRO IKCTIE MUK 110
mporpamvie IOHECKO “I1naByusi yHH-
pepcuTeT” B DrHCKOM 3a/1EBe (S KypCoB
u3 1-3 mopyeit).

B akcre ANTHICKHH TUTaBY Ui
YHHBEPCUTET ' CKO c 16 aerycra mo
1 cenrabps 1994 r. npojonxanocs usyye-
HHe KOMIILIOTEPHbIX KYPCOB Ha GOpTy ruj-
porpacuyeckoro cymHa “[lepceir”. B ake-
TeTUIHH y9acTBOBaIM 20) CTYIEHTOR 1 ac-
AaunanTar T2 Poaceun Oummaamain Vienam-
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Obuaactu npumenenuss FOHECKO BUJIKO



[MTopTan OHECKO BUJIKO
www.unesco.bilko.org
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Virtual global faculty for remote sensing

€9 Software
#8 Lessons
€8 Resources
#9 Bilko News
#% Bilko Forum

&8 History

&8 The future
& Authors

8 Further reading

a Bilko documents

Bilko is a complete system

for learning and teaching remoate sensing image analysis
skillz. Current lessaons teach the application of remate
sensing to oceanagraphy and coastal management, but
Bilko routines may be applied to the analysis of any image
in an appropnate farmat, and include a wide range of
standard image processing functions.

supported by UMESD, Bilko is available to registered
users absalutely freel
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The software: PC-baszed, easy to use, and
surpnisingly powerful

The introductory tutorial: A step by step
approach to image analysis technigues
The thematic modules: Eemaote sensing
applied to specific problems

The Bilko network: A thriving, glabal
community of users and producers.
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MaTepuanbl

[TporpamMmMHbIN
komnnekc OHECKO
BUJIKO

- ObyvaroLwne moaynu
* CNYTHMKOBbIE CHUMKU U

OaHHble

Pecypchbl

ba3bl gaHHbIX

- Jlntepatypa

NHCTPYMEHTLI

Popym
nonb3oBareneun



CeTtb nonb3oBatenen OHECKO BUJIKO
B HacTofLee Bpems...

bonee 5200 3aperncTpmpoBaHHbIX
nonb3oBaTtenen u3 bornee, Yem
168 cTpaH ...

B 2012-2014 rr. npoBeAeHbI
3aHATUA N CEMUHapPLI B
KannHuHrpage, ApxaHrenbcCkKe,
Maukone, MockBe, Bcero B
Poccunckoun ®epgepauumn
~ 250 nonb3oBaTeneu
B PITMY 3apernctpupoBaHbl
okono 100 ctypeHTOB,
B 3anagHoun Adpuke — okorno 120

... nbonee 1300 Hay4HbIX
nabopaTtopumn u
obpa3oBaTenbHbIX
yupexxaeHumn. ..
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Otyer MOK/KOHECKO 3a 2010 .

M3Y‘-IBHHE U TeCTupoBaHue MD,EIYHEM
IOHECKO BUJTKO & PITMY, Poccus

Studying and tasting u"-.t"-*’ BIL KD sipf-
ware and modules, RSHLU, St Petesirg,
H',I.'iﬁ'.'ﬁil"- _':ﬂ'E'J'.TTI'EI.‘?

of UNESCO



Oduc npoexkra OHECKO BUJIKO

1987-2002 rr.
r.Hotokacn (BenukobpurtaHus)

2002-2004 rr.
r.9Hcxene (HnaepnaHgbl)

admin(@unesco.bilko.org

www.bilko.org

www.unesco.bilko.org



Odomc npoekta OHECKO BUJIKO ¢ 2004 r.

Okeanorpadudeckuid ILlenTp B CayTreMIToHe,
BenukoopuTanus

0 OTB. cekpeTapb Ban bandpuna
Val Byfield valborg@soc.soton.ac.uk

* Project e-mail: admin(@unesco.bilko.org
bilko@soc.soton.ac.uk

KoHcynbTauum Ha pycckom Asbike ¢ 1993 r.
Kadenpa okeaHonormu,
an.noyTta: vsychev@rshu.ru

www.bilko.org



Pazgen OHECKO Bbunko

A28 UNESCO-Bilko

Home Software Tutorials and Lessons Users Authors About Bilko F.AQ. Register

T -
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10 Jan 2014: A new version of Bilko 3.4 has now been released. It retains the features developed for %Em»met Lessons
the EAMNet and ESA LearnEQ! projects but fixes the problem with sets found in the earlier version from .
Gl 'i

August 2013. Download from our software page.

1
Participate in the LearnEQ! Lesson Writing Competition ea nmEO&essons
Use your skills with Bilko to develop new lessons in remote sensing. Prizes €5,000, €3,000 and €2,000.
Closes end of January 2014. More information and registration

Virtual global faculty for remote sensing

= Bilkoev‘ﬁ 4
Bilko is a complete system... Qctober 2013

...for learning and teaching remote sensing image analysis skills. Current lessons teach the application of remote sensing r'"'
to oceanography and coastal management, but Bilko routines may be applied to the analysis of any image in an !
appropriate format, and include a wide range of standard image processing functions.

Supported by UNESCOQ, Bilko is available to registered users absolutely free! gd;sqfhuare
All you need to download software or lessons is your registered e-mail address. hd&ﬁvnluad

Bilko components:
The software: PC-based, easy to use, and surprisingly powerful




Pernctpauusa nonb3soBartenen OHECKO bunko

—_—
P 1
"8 REGISTRATION eIy
Home Software Tutorials and Lessons Users Authors About Bilko F.AQ. Register

You are here: Bilko Home » Registration
[IporpamMmMHO€E 0OecredYeHUE U MOAYJIM MOTYT OBITh 3arpy KE€HbI TOJIBLKO 3apErUCTPUPOBAHHBIMU I10JIb30BATEIIMU
Bilko software and lessons can only be downloaded by registered Bilko users.

Fill in the form below, and submit your details by pressing the button at the hottom of the page. You will be asked to check your details and confirm that
these are correct. When they are, click on the text-link to confirm them.

On successful registration an e-mail will automatically be sent to the e-mail address you give us. Please reply to this to confirm that you wish to be
registered as a Bilko user.

The details you submit are confidential, and used for statistical purposes only. From time to time we may send you an e-mail with details of recent
developments in software or lessons. We will not to share your e-mail adress with a third party.

Please note that fields in blue MUST be filled in.

We would also also value some information about you and your work. We will use this to guide the development of future tutorials and lessons.

Email address:

Confirm email address:

Title:

Name:

Main occupation: Lecturer/Professor (University/Higher Education) v
Country: 'Russia v

| Submit details N Reset form |



MexayHapoaHbIE 1 HAIIMOHAJILHBIE CEMUHAPHI B Poccuu
Hcmoap30BaHueE B IIP
SR i .




MexayHapoaHbIE 1 HAIIMOHAJILHBIE CEMUHAPHI B Poccuu
cnonap30BaHuE B MporpaMMax OOy4eHHUs CTYACHTOB




BUJIKO He TonbKo nporpammHbIN KOMMIEKC

Cncrtema OHECKO BUJTIKO

COBepLIJEHCTBOBaHI/Ie [leparornyeckne CospaHue cetu
nporpaMMHOIO OCHOBBbI rnoJsib3oBaTeneun
KOMIJIEKCa

Pecypcbl OHECKO BUJIKO
(3aHATNA, MOAYU, CHUMKWN, YY4EOHUKIN, CETN)

CoobLecTBO Nnosb3oBaTenen u daBTOPOB

NHanBuayanbHblie Hay4dHble u YHUBEPCUTETHI U
nonb3oBatenu obpa3oBaTesibHblIE Hayu4Hble
NMPOEeKThbl yupexaeHus




FOHECKO BUJIKO
[MporpaMmmHoOe obecne4vyeHue ans oopadboTKu
UM poBbLIX CNYTHUKOBBLIX AaHHbIX

Ucnonb3yemblie undpoBble AaHHbIE
CnyTHukn n npmnbopsl (SPOT, ERS, AJIMAS3, LANDSAT
ETM+, ENVISAT, IKONOS, AVHRR, MODIS n gp.)

3agavm oopaboTKu

[emMmoHcTpaumst n3obpaxeHunm

KoHTpacTupoBaHue nsobpaxxeHnn

[TlpeobpasoBaHue N3o0odpaxeHnn

Knaccudukayms nsobpaxeHunn

[ToCcTpoeHne Mo3anyHbIX N CUHTE3NPOBAHHbLIX N30DpaXeHnN

AHann3 n3odpaxeHnn
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BBEJEHUWE B IIPOT PAMMHOE OBECIIEYHEHUE
OBPABOTKH U3OBPAKEHHUU BILKO 3.2

HE.HII H 3aJda'IH BBCICHHH
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[Tporpammuoe obecrieucnue Bilko nig Windows mnipenHasHaueHo jUis aHa-
am3a MAQPOBBIX M300pasKEHUH, a Takke U1 JSMOHCTPAIIHH OIEpalHi, ¢
MOMONIBIO KOTOPBIX MOTYT OBITh OIIpe/iesieHbl HEKOTOPbIe IapaMeTphl Hu}-

POBOTO H300paKEHHA.

[ UNESCO Bilke

File View Help

D Wl B@|s

UMNESCO Bilko Version 3.3 [Beta)
Copynght € 2000-03 UNESCOD

Portions shared with M.C.Dobzon
Developed for UNESCO by M.C.Daobson

Warning: This computer program is pratected by
copyright law and international treaties. Unauthornized
reproduction or distnbution of thiz program, or any
portion of it, may result in severe civil and criminal
penalies, and will be prosecuted to the masximum
extent possible under law.

. 1
.unesco.bilko.org e i AR




.unesco.bilko.org

Beon cdaiina MER_RR__1PNPDK20030813_094018_00022_07591_4499.N1

Jna nmpiMepa paccMOTPIM N300pPAKCHIIE © ACCOIMIPOBAHHBIMIT TAHHEIMI
mpioopa MERIS (Mediim Resolution Imaging Spectrometer - Cnertpo-
MeTp cpeaaero paspemenna) emyTHnka EKA ENVISAT.

Orrpoiite gaiin MER RR 1 Mediterranean.nl — nsotpaie-
HIIe. oTyaeHHOoe ¢ nomometo opibopa MERIS, nenrpamsion sactn Cpe-
amzemuore  mopd,  [Monsoe  wHazsamne  daiina (B opurnmane:
MEE_RER_IPNPDEK20030813 0940158 00022 07591 4499 N1). B o1-
KPEITOM OKHE MOKA3aHA lepapxideckas cIpverypa taitvta N1 B nesoil
TACTII MepeticTIeHsl MATK N300PAKEHIE B pasmIUAERX kagatax (Bands),
komael MeTok (Flag Codings). Towkn ans reorpagirieckoll NpABAKI M30-
opamenng (Tie Pomnt Grds) n merazamuste (Metadata). [lanka Metadata
COTepANT B cede elle NATH HANOK. KOTOPBIE MOKA3AHE] B OPABOIl 1acTil OK-
Ha. OTkpoiiTe 3T NaNEN JBOHHEIM HAKATIEM IeBOIH KIABIINT MBI {11111
HAAMIITE [IPABYI0 KIaBNIIy MemmI. a 3atedm Open Items). B namke SPH s
HAllZeTe HHQOPMAIII0 0 TOM, TAe I KOIAd OBUTH MOTyMeHBl H300pake N,
HKOMIMHECTBO KaHATToR 11 IIX }iﬂPHKTE]}HEIIHﬁ}I HT.O I‘Iﬂ'l’lﬂﬂl’:?}'ﬁT& HIJIIBL‘:.IE'-H—
HEIE CBETEHIIA I OTBETA HA BOTPOCKHT

o) x|
Fie Edt View Options Window Help
______ =101 ]
MMetadata mmg ; |
i) I_-F Flag Codings [ZdmPH
=1 ] ie Point Grids |} spHy [
&l ] Bands 1 Guality 205 tabie (004 ¥ 0008 O
.:..I Scaing Fachor GADS  text 11
(1 Tie poinks A0S tabie ooLY X OoFL 0
4| A
For Help, press £ =i | 3
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MER_RR
Vet Dptlnm Window  Help

ZHBbR &GN

1 _Mediterranean.nl

“”\l/lcnonbaoeaHne BUJIKO Ha pycckom FIE'-I::J

# _] Metadata
-] Flag Codings

#] [_] Tie Point Grids

= ‘3 Bands

| radiance _1
A1 radiarce_2
(1 radiance 3
] radarce 4
|_] radiarce 5
1 radiarce_6
7 radiance 7
| ] radiarce &
1 radiarice_9
1 radiance_10
1 radarce 11
] radiarce_12
4] radiance_13
| radiance 14
| radiarce_15

1 flags

(771 dabacker indas

[EIMER_RR__

Size

MName Data type

dradiance 1 16-bit unsigned integer
.W 1€_h# Linclangd nteger
_dradi Opeery 1tems d integer
Chracd 2PN Cunnngl;q_i integer
Aradi:. Qpen Froperties d integer
Jradiance 6 t6-bit unsigned integer
Jradiarce 7 16-bit unsigned integer
radiance_8 16-bit unsigned integer
Iradiarce 9 L 6-bit unsigned integer

[ [ S - B T [ ;] e

1121 % 1121
1121 % 1121
1121 % 1121
1121 X 1121
1121 111
1121 % 1121
1121 X 112}
1121 % 1121
1121 X 1121

4 4 =0 |..| 4 4 =4
e

1_Mediterranean radiance i

Hescription = TOA radiance band 1

scaling factor = 0,009233266151
scaling offset = 0

unit = mWAm~2*sr*nm)
spectral band index = 1
bandwidth = 9,93

wavelength = 412 545

oSe4430D

] mdow w

T RS RN [ N [

~loi x|




McnonbaoBaHue BWJTKO Ha pycckom A3bik
Pann gaHHbix Envisat/MERIS

Mediterranean radiance . |0f x|
E@ FIIE: Edit ‘isw Image i-‘r'el:th Wn:lnw He’ip - &3] x|

10w B e EE‘_‘I\+|§?E"H
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‘,2 Mcnonmoeame BJIKO Ha pycckoMm S
™

Y, - _-.# Peaynbtathl knaccudukaumm 6es uﬁyqeﬂun
- SPOT (uoHb, 2008) ,u,nn BocTuqHun YyacTu d}uucmm 3anmsa

N

- Table1 - Classifying 1.tbl
Avbiaq 2000 brrp: Clustars _J_In LE |
0 eona
1 S50ADDOCAH, SECFHEIR NEC i En::,.n-:pnn M, XEOMHEIR REC
| 2 TEMHLLA Necok 2 TEMHEEA Necok
| NHMCTEBEHHEIM NEC, KyCTanHHE WCTap

T k1A MRCOK
LD KAMELUM, TROCTHME
T npoHeE o0 serTE




PeaynbTrarsl knaccudukaumm 6e3 obyyeHus,

SPOT (uioHb, 2008) ans BOCTOMHOW YacTu PUHCKOro 3anuea
Select of channel colour

SPQT-5 satellite image .
ar—— : Dubki (red, green, blue)

connection




6e3 obyyeHusn

PesynbTaThl Knaccudukauum 6e3 obyyeHus,
SPOT (uioHb, 2008) ona BOCTOYHOW YacTn PUHCKOro 3anvea

¢ 0byuyeHuem
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" Mcnone3osaHue BUTIKO Ha pycckom a3bike
' BBeaeHue B nporpamMmMHoe obecnevyeHue

. Acnonb3oBaHue cnpaBku Bilko
. 3arpy3Ka u npocMoTp U3obpaxeHus
. Acnonb3oBaHue Kypcopa Ha n3o0o6paxeHuun
. 'ncrorpammbl
. KoHTpacTtupoBaHue
. MannTpbl
. MeHI0 npocmoTpa
. CeyeHun
. N3o06paxeHusn
10. Popmynbl
11. Quarpamma paccesiHus
12. DnbTpbI
13. MeToabl 06paboTku (knaccudpukaums, meton rnamnouem)
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s Mcnone3oeaHue BUTTKO Ha pycckom a3bike

ﬂ' Onepauun B FOHECKO BUJIKO

Knaccudmkaumsa nsodpaxeHuu
MeToa BbiaeneHMAa Ha U300paXeHMN TeMaTU4eCKNX KOMMOHEHT
BbioeneHuve

Knaccudmkauumsa

HanoxeHue

UTorosaa knaccudukauma

HanoxeHune nsodpaxxeHnm n noCTpoeHne Mo3anyHbIX
n3obpaxeHnn

- OnpepeneHne cCUCTEMbl KOOPAUHAT.
- OnpepeneHve npeobpa3oBaHUA KOOpANHAT

NocTpoeHne Mo3anyHbIX U30OpaXKeHUU — co3gaHue
pe3ynbTUPYHOLLNX N300paxeHn n3 2 n bonee otaesibHbIX
N300paxxeHumn.

- Mpeobpa3oBaHue KoopauHaT
- Anroputmbl npeobpasoBaHnAa KoopauHaTt

.unesco.bilko.org



. " Micnonk3oBaHue BUJIKO Ha pycckom A3kike
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Mpumep yuebHoro moaynsi HECKO BUITKO

MOLYJIb 4. lNpakTnyeckmne npnmMmepbl NOCTPOEHUA
baTumeTpunyeckoun KapTbl NO AAHHbLIM

n3oodopaxeHmu Landsat 5 TM

1. CnyTHMKOBbLIE NpUbopPbLI ANSt AUCTAHLMOHHOIO 30HAUPOBaHUSA

MenKoBoAHbIX panoHoB MupoBoro okeaHa
npaKTI/I'-IeCKI/Ie orpaHn4eHunA NncnoJib3oBaHnUA CNyTHNKOBbLIX CEHCOpPOB

NMpnbopsbl ¢ npocTpaHCcTBEHHbLIM pa3peweHunem >100 m, 10-100 m, 10 m
2. OnpepgeneHue rinyouHbl 30HbI MPOHMKHOBEHUSA

3. UHTepnonauusa rnyonHbl 30HbI MPOHUKHOBEHUSA

4. [locTpoeHue GaTUMETPUYECKOU KapThbl

NMpunoxeHune. Cnucok channoB AnNA 3aHATUN
.unesco.bilko.org




TemaTtnyeckun moaynb FOHECKO-bunko

N3yyeHne noBepxHOCTU 3eMJIM C KOCMUYECKOro
annapata ENVISAT
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Bilko for Windows
On-line INTRODUCTORY TUTORIAL

YWelcome to the Winbilke On-linz Introcuctory Tutorial.

This document intoduces a series of nne lessons which have bear written to hala
to use the Jnescc Winbiko image processing software.

Eillea for Windows malkes use of a number of documcnt types which cnablz you ta
iraye data. Eack lesson introdices a diffferent type of document, and the various

have gained some experiznce of marine image data.

you to laarn how

interact with
operations and
functions associated with it. As a prelude to 2 series of on-Ine lessons in satellite oceanography,
each tutorial lesscn uses a different salellite image of the sea. Altbough no direc; instruction is
given in oceanographic interpretation, by the time you reach the end of the Tutorizl you will already

If you would like sarme bzckground infarmation about Bilko for Windows and how 1o manipulate the

lessuns while you are usny the sullwane, click un Inbuduction

If you want to go straight to the lessons, elick on Lesson Menu %
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E Menu of Introdu ctory Tutarial Lessons
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ﬂ UNLESCO Hilko for Windows Module 6 @
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Derivatian of sea surface lemperalure maps using the K5-1
along track scanning radiometer.
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Hcnonp3oBanne bUiko JUisi W3y4eHUs] BHYTPEHHUX BOJIH 110 JaHHBIM
npuoopa ASAR cnytHuka Envisat - npuMeHeHne PUIIBTPOB,
KOHTPACTUPOBAHUE U IOCTPOCHUE CEUCHUM JIJISI BBIACIICHUS BAKHBIX
NapamMeTPOB BOJIH (JUIMHBL, BbICOTI

FI Edit  Wiew Options  Window Hlp

' D@-EI‘E’"I% ? K2

| Metadata N armne

| =[] Tie Point Grids [ raPH

I + u Bands D SPH

CAmMDs1 50 ADS

A MAIN PROCESSING PARAMS ADS

[ADOP CENTROID COEFFS ADS able 0006 % 0011
— e S — 000s % 0011
. asawsm_moz28_ext.dat =] 0136 ¥ 0045
— = = — 0006 ¥ 0065
0016 ¥ 0011
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Beoa nannbix npudopa MERIS cnyrauka Envisat yposas L1B u
MOCTPOCHHUE CUHTE3UPOBAHHBIX M300paKeHuM

ke | INESCO Bilko - Tile
File Edit Wiew Image Stretch Windos
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MeTKu, reoMeTpuyeckas Koppekuus, CUHTe3MpPOBaHHbIe
n3obpaxxeHus

A. Crpykrypa ¢aitna MERIS B. ®opmyna dunbrpannu 1aHHBIX
C. MERIS uger 1.02.2004 D. MERIS uBeT ¢ 1aHHBIMU METOK

H File Edit ‘iew Options!  ‘Window Help

= : - & % K2
= OLRAZS Eme - [ O]} MER_RR__2COLRAZ0040.
+/_] Metadata Mame | Data byl #Formula to select WATER pixels, but not those with PCD_15 flag
=-|Z Flag Codings [ water_vapaour g-bit urg #and abnormally low wvalues [algall <threshold]. |
‘L 12_Flags [Jalgal_t a-hit ure ¥ nor those with the PCD_1 13 reflectance confidence flag and wah
+-_] Tie Point Grids Ed algal_2 S-hik U o T
+ {3 Bands Lj‘;.-’ellu:uw_sul:us g-bit urgl > | % ML @@@
A [_-_'itcutal_susp g-bit unsigned inkeger LAND = 8388608 i
[f3) ohiakacin, Fad b g s et CLOUD = 4194304

YWATER = 2097152
PCD_1_13 = 1048576
PCD_14 = 524288
PCD_15 = 2621
PCD_16 =131 ﬂﬁ

PCD_17 = 6553




AHOMAJIUHA YPOBHSA OKC€aHa 110 JaHHbIM CIIYTHHUKOBBIX AJIbTHUMCTPOB

il UNESCO Bilko - Stack

File Edit WYiew Image Stretch MWindow Help
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Co31aHue KOMIIO3UTHOI0 U300PaKEHM 110 JaHHBIM 32 14 CyTOK

fii: UNESCO Bilko - Stack

File Edit ‘iew Image Stretch ‘Window Help

O = B oo+ & 7K
| & 2 of 6 ATS_NR_comp200402_15_17_20_22

|45 Metadata
1|27 Flag Codings
11 Tie Point Grids
127 Bands

#Constant declarations
const COUNT=@@1;

const COMPOSITE=@2;
Icunst SCENE1=@3;
|

const SCENEZ={®4;
const SCENE3=(@h;
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Pe3yibTaThl KOHTPACTHPOBAHMUSA U THCTPOrpaMMa NMPH
BbII€JICHHH IOBEPXHOCTEH CYIIH ¥ BOJbI
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IOHECKO BUJIKO — CUCTEMA U UTHCTPYMEHT
[TPU OBYYEHUM B PAMKAX COBMECTHOU TEXHUYECKOU
KOMMNCCHU BCEMMPHOW METEOPOJIOTMYECKOU
OPI'AHU3ALIMU (BMO) 1 MOK IOHECKO

[ wewewe learn-ec.org f| =

o
-~ LearnEO! - r-m C 2012 . IOHECIéO BbHNJIKO
Learn Earth Observation with ESA - OCHOBA TIpH ODYHCHUN
Datasets Lessons Software Resource library News Information for authors  Register O6pa6OTKe 151 HCHOHBBOB&HHIO
A holistic framework for EO education CHYTHI/IKOB])IX JTAHHBIX B
Earth observation satellites have greatly increased our o
ahility to monitor and manage environmental change. paMKaX EBpOHeI/ICKOFO
KOCMHNYCCKOI'O AI'CHTCTBA

Howeser, for society to benefit fully satellite data must I8
(EKA-ESA)

be accessinle and familiar to @ broad community of §
Lsers.

LeanEQ! will create a framework for learning and
teaching the use of ESA's earth observation data
applied to real-world problems. Building on resources
from UNMESCO-Bilko, the project will offer data,
soffware tools and information, using examples from
current environmental research.

B | essons on ditferent EQ applications.

B Cver 100 data sets with detailed description an
links to more information.

M Resource librany with background infarmation and
additional tools,

B Updated Bilko software and tutorial

2
Qeceanography Centre iy
PP £ RS T A it e, E L E




[Tpumep onpeaeneHnsa XxapakTepuUCTUK

ychna pekun ®dopekapua, [ BuHes
Landsat 7. 3 dpeBpana 2000 r. (Ha4yano cyxoro ce3oHa) n 19 gekabps 2000 r.
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Knaccundunkaumsa MecTHOCTU U
onpeaeneHne nnowagn BogoTOKa

b

i) Histogramt = | =5

Image004 : From (3680, 485) To (4625, 1260)
Mean value  Sud. deviation Skewness Kurtosis  Entopy

9.4249 0.6442 0.5001 0.0148 1.3835

400000
3500004
3000004
250000

2000004

Frequency

150000
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50000

U_ I

D T

T T T T
0 a0 100 150 200 250

327% 008 003

Landsat 7. 3 dpeBpans 2000 r.

= v

il Histogram3 |_|:|_| IEI_I

Image007 - From (3663, 506) To (4760, 1273)
Mean value  5td. deviation Skewness HKurtosis Entropy
8.3926 0.6424 -0.1861 -0.2797 1.4015

4000004
3500004
3000004
E‘ 2500004

B

£ 200000
=

150000
1000004

500007

0 T T T T T
0 50 100 150 200 250

6.80% 007 007 057337

19 pekabpsi 2000 r.



MoaenupoBaHue curHana, dopmuupyemMoro

CKaHMNMpoBaHuUeEM JieagdHoro nokKposBa
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N3MeHeHMe cneKkTpasibHOW APKOCTU NMUKCENa B 3aBUCUMOCTHU
OT rOPM30OHTasNIbHbIX pa3MepoB 06beKTA.
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OnpepeneHve ancbepros Ha CNYTHUKOBbIX
CHUMKaX

CHuMmok RADARSAT B 3nMHee BpeMA

CHuMok RADARSAT B neTtHee BpeMs



NMpeob6paszoBaHne N3obpaxeHnun
KoHTpacTnpoBaHue BbipaBHMBAHWUEM MO rMCTOrpamMme

T.e. npeobpa3zoBaHue
rMCTOrpaMmbl TaknMm o6pasom,
4YTOObl BCE 3HAUYEHUS SPKOCTHU

NMMeNn OANHAKOBYIO
MHTErpasbHY NMOBTOPSEMOCTb.




NMpeobpa3zoBaHne n3obpaxkeHmnm

KoHTpacTupoBaHue npoueaypou bnHapmnsaumm

Bce nukcenbl naobpaxeHmns npnobpeTtatoT 3HAaYEHNS SPKOCTH
y=0uny =y max. [MogobHasa npouenypa UCnonb3yeTcs Npu BbiIBIEHUN
06beKTOB Ha CHMUMKeE, Toraa Koraa ux CTpyKTypa He BaXKHa.



OnpeaneneHune BbICOT ancbepros

PanoH namepeHun: Bbixoa negHnka HaHceHa B Kapckoe
Mope.

70% - ctonoobpa3sHble ancbeprum,
23% - KOHYycoobpa3Hble,

2% - CNoXHas KoHpUrypaums.

PaccMmaTpuBanucb ancbeprm c
FOPU30HTaNbHbIMK pa3mepamm oT 20
no 115 m.

CTaTUCTn4yecKkumn aHanmna nokasan,
4YTO CpeHSAs BbICOTa
3a(PMKCUPOBAHHbIX ancbepros
Kosiebnetca B npeaenax ot 6 A0 9 M.




Frequency

50+
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40

36
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CpenHee 3HayeHUe
56.4703

MuKCenkl Co 3HaYeHUeM
Brilue cpedHero

/

!
100

HNccnenoBanus MpoOBEIEHBI TAKXKE B
IPOrpaMMHOM ITaKeTe A1 00padOTKH
kocMuueckux cHuMKoB Bilko 3.4,
MCIIOJIb3YEMOM IPHU 00YUYEHUU METOJIaM
00pa0OTKM JaHHBIX JUCTAHIMOHHOTO
30HAUpOBaHMs. [Ipon3BOAUIICS TTOUCK
HHTEPECYIOIMNX 00BEKTOB s
HCCIICAOBAHUS, aHAIU3 JUarpamMmM st
BBLISBJICHUS aHOMAJIMH, BBIJICIICHHC U
00paboTKa y4acTKOB CHUMKOB. .
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Ha uzo0Opaxenun Landsat 5 TM ot 12.06.2009 r. Ha nM300paxeHUU ObLI OOHAPYXKEH OOBEKT,
NOTCHIIMAJIBHO sIBJIsAtOIIMiics aiicoeprom pasmepamu 50x30 m. B ommxnem MK nuanasone He

UJICHTU(DUIIUPYETCS M3-3a OJIM3KUX TEMIIEpaTyp pa3IUYHbIX THUIIOB MOACTUJIAIOIICH MTOBEPXHOCTU

(BOJIBI, MOPCKOTO JIbJIa U alicOeproB).




MeTopq rnmaBHbIX KOMMNOHEHT

KoppensaunoHHaa matpuua

C::I-rrglatiun Band 1.dat Band 2.dat Band3.dat Band4.dat
Band 1.dat 1.0000 0.9921 0.9918 0.9911
Band 2.dat 0.9921 1.0000 0.9967 0.9930
Band 3.dat 0.9918 0.9967 1.0000 0.9969
Band 4.dat 0.9911 0.9930 0.9969 1.0000

KoBapuaunoHHasa maTtpuua

Ccl-va;iance Band 1l.dat Band Z2.dat Band 3.dat Band 4.dat

Band 1.dat  1088.7314 6059189 728.1906 500.3254
Band 2.dat 6059189 342 5812 410.4944 2811944
Band 3.dat 728.1906 410.4944 4951548 339.4006
Band 4.dat 500.3254 281.1944 339.4006 2340728
BecoBble KO3athdununeHTbl rmaBHbIX KOMMNOHEHT
PCA pel pe2 pe3 pod
Band 1.dat 0.710=2 -0.7010 0.0218 -0.0543
Band 2.dat 0.2979 0.2282 -0.7560 0.2945
Band 3.dat 0.4786 0.5437 0.1432 -0.6744
Band 4.dat 0.3286 0.3139 0.6379 0.6217




20+

50 100

Ha uzo6paxkenun Landsat 5 TM ot 20.06.2009 r. 00BEKT, NOTEHIIHAIBHO

alicoeprom, 0OHapyeH B YCIIOBUSIX TOHKOM 000aYHOCTH.

SIBJISIOIIIUMCS
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CemuHap B 3anagHou Acpuke, noHb 2013 .
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