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25 years of Capacity Development

in'Coastal and Marine Remote'Sensing
with UNESCO Bilko

Valborg Byfield, Tyler Christensen, Malcolm Dobson, Crai&onlon,
Alasdair Edwards, lan Robinson, Vitaly Sychev, Dirk Troost,"'f:ihristo Whittle

Dear Vitaly, Nice to hear from you. Thanks for
reminding us about Bilko being 25 this year -
we should do something about it. | will try to
find out what month it started, and perhaps do
something about it on the web site. You are
very welcome to use some of our |IOC50
presentation for your celebrations in Russia.

Val.
February 29, 2012
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oaBapg MyHK
Der Schrei der Natur («Kpuk npupogbi»)

ilchonb3oBaHme
BNJTKO Ha
PYCCKOM A3bIKe
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Otyer MOK/KOHECKO 3a 2010r.

N3y4yeHue n TecTupoBaHue moaynem
POHCKO BUJTIKO B PI'TMY, Poccus

Studying and testing UNESCO BILKO soft-
ware and modules, RSHU, St. Petersburg,
Russian Federation

@ntal Oceanographic Cnrnmlssfan
of UNESCO
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BBEJAEHUWE B IPOI'PAMMHOE OBECIIEYHEHHE
OBPABOTKH U30BPAKEHHU BILKO 3.2

HE.]IH H 3aJ1aYTH BBe¢JICcHHHA

[Iporpammuoe obecneuenue Bilko mis Windows npenHasHadeHO LIS aHa-
au3a MAQPOBBIX U300paKEHHUH, a TaKKe IS JEMOHCTPAIlMH OIMEpalui, ¢
MOMOIIBIO KOTOPBIX MOTYT OBITH ONpe/IeIeHbl HEKOTOPhIE MapaMeTphl Mud-

POBOT0O U300paKEHHUS.

[ME UNESCO Bilko

File Wiew Help

0 & W |

= [l

E AL

MESCO Bilko Yersion 3.3 [Beta)
Copyright © 2000-03 UMESCO

Partions shared with M.C.Dobzon
Developed for UMESCO by b.C.Dobson

Wwharming: This computer program is protected by
copright law and international reaties. Unauthorized
reproduction or digtribution of this program, or any
partion of it, may result in zevere civil and criminal
penalties, and will be prosecuted to the masimum
extent pozsible under law.

.unesco.bilko.org

Far Help, press F1




CHAIR - RSHU

Omnepamuu B Bilko ona Windows npom3Boagarcs Haj M300pakeHIeM, KOTO-
poe HeoOxommo 3arpy3uts. B Bilko ora Windows MOTyT NCIOIB30BaThCH
pasmiraHble THIEI (pailnoB (IoKyMeHTOB). PaboTas B KOMIBFOTEPHOIT CeTI,
cleayeT IpeaBapUTeIbHO BBIICHUTE, Ie Haxoadrcs (pafinel n300pakeHuil,
nmaanTp. KAl U Apyrue AokyMeHTwl Bilko ona Windows. B atoum ciaydae B
IIporpaMMe ciaedyeT yKa3aTh IIyTh K 3THM (ailmam.

Heiticmesue: HaxumiTe TeByIO KHOI-
Ky MBIIIIL, YCTAHOBIB Kypcop Ha File View Help
pazaene menio File (Paiia). Obpa- Mew. .. Ctrl+N
TIITE€ BHIIMAHIIE, YTO NMEHA YeThIPEX Open... Ctr+0
IIOCIIeHIX BBI3BIBABIIIIXCS paHee
ang obpabotkn ¢ailmoB OyayT Ie-
peuniciensl B MeHro File (cm. piic.
crpaBa). 3aTeM YCTaHOBUTE Kypcop
Ha pasgere Open (OTKpBITH) 1
HAKMITe JTeBYI0 KHOIKY MBI, I10-
cJIe 4ero OTKPOoeTCs AIaToroBoe OK-
HO File Open (OTkpoIiTh haiin).

Print Setup...

1 Casi_16-bit_unsigned#2.bin
2 AVHRR _\West_Africa#04.dat
3 AVHRR _Mulls_col#04,brp

4 AVHRR _Mulls#04.brp

5 aYHRR_Mulls#02.bmp

& AVHRR _IDZ2497481.bin
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P wcnonb3oBaHne BAJIKO Ha pycckom A3BIK

|
‘ @
1oC
UNESC! _A
- = CHAIR - RSHU
Iz INESCO Bilko - AYHRR_ID2497481 #05.bin =10l x|
File Edit ‘“iew Image Stretch Window Help

(FH e moN+ (828
l

() AVHRR _ID2497481 £03.bin L
ml ( » AVHRR_ID2497481 #04.bin B

€ AYHRR _ID2497481 #05.bin

For Help, press F1 [ [ | [ioo% |oooo joooo 00744 183 4
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.unesco.bilko.org

loc
UNESC _A
CHAIR - RSHU

Bsog chaiina MER_RR__1PNPDK20030813_094018 00022 07591 4499.N1

JIog mprivepa paccMOTPHM HM300pakeHHe ¢ acCOIIIPOBAHHBIMI JTAHHBIMI
npuoopa MERIS (Medium Resolution Imaging Spectrometer - Crektpo-
MeTp cpenHero paspemenns) crryTHka EKA ENVISAT.

Otxkpoiite ¢aitint MER RR 1 Mediterranean.nl — m3o0pazke-
HIe, TIoTydYeHHoe ¢ nomomkeio npudopa MERIS, nentpaisroil wact Cpe-
mmemMHOro  Mopsa. IlomHoe  HasBaHme  ailza (B opuruHaie:
MER RR 1PNPDK20030813 094018 00022 07591 4499N1). B ot-
KPEITOM OKHe IIOKa3aHa IHepapXmdeckas cTpykrypa ¢aitta N1. B meBoil
YacTH MepedliciIe bl HalKIl: H300pakeHII B Pa3IIUHBIX KaHatax (Bands).
kogsl MeTok (Flag Codings), Toukim ang reorpadmtaecKkoil MPHBSI3KH M30-
opaxernns (Tie Point Grids) m meranansple (Metadata). Ilanka Metadata
COIIepKUT B cele ellle IIMTh MaoK, KOTOphle MOKa3aHbl B IIPABOIl 4acTIl OK-
Ha. OTKpoIiTe 3TH HaIKI JIBOIHBIM Ha/KaTHEM JIeBOIl KJIABIIIII MBI (I
HaKMITe IIPaBVIO KIaBHITY MbIII, a 3ateM Open Items). B manke SPH Br1
HailJeTe HH(POPMAIIIIO O TOM, IJe I KOIa OBLTI MOTy4eHB! I300pakeHIs,
KOJINYecTBO KaHAIOB I IX XapaKTepHCTHKI 1 T.1. Mcnonp3yiiTe mpHBeIeH-
HEBIe CBeJIeHIId U1 OTBeTa Ha BOIIPOCHL.

lilke UNESCO Bilko - MER_RR__1_Mediterranean.nl = |I:I|E|

File Edit VYiew Options Window Help

EECIEREE LS

2R Rt medterrancannt =TT

=T etadat- B T T B [ Attributes |
(] Flag Codings  [_JmpH ket 34
-] Tie Point Grids |[_jspH kext 35
-1 Bands [ quality ADS table 0004 X 0009 0
((5caling Factor GADS  bext 1
(L Tie paints ADS table 0017 ¥ 0071 O

4| | ]

|For Help, press F1 [E=H [ A
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e w cnonb3sosaHne BUJIKO Ha pycckom A3bl
; I‘) il UNESCO Bilko - MER_RR__1_Mediterranean.nl =101 x|
W, - loc
File Edit View Options Window Help il
DEEBEBS2N
® S MER_RR__1_Mediterranean.nl [ =101 x|
[+ |;| Metadata Marmne | Data type Size | Attributes
] Flag Codings _Iradiance_1 16-bit unsigned integer 1121 X 1121 7
Ii_H_J Tie Point Grids 1€ hit uncinmed integer 1121 ¥ 1121 7
= {3 Bands B radic . CEEDTERS dinteger 1121%1121 7
- radalante_l Cdradic  Open Connected dinteger 1121%1121 7
g ::j::;i:—g [ radi  SPenFroperties  Rdinteger 1121%1121 7
2 rad = 4 _JIradiance_6 16-bit unsigned integer 1121 X 1121 7
- T Jradiance_7 16-bit unsigned integer 1121 %1121 7
@ radences |2l ki s
& ra diance_ﬁ _Aradiance_8 16-bit unsigned integer 1121 X 1121 7
== e 7 Jradiance_9 16-bit unsigned integer 1121 ¥ 1121 7
= y = [ P [ T2 . ER e AR | B Ly 4474 L 4 4e -
1 radiance_8 MER_RR__1_Mediterranean radiance 1.ni - |0 x
3] rad 9
radiance_ — - =
{1 radiance_10 l:les;rlptn:-n = TOA radiance band 1
{17 radiance_11 scaling factor = 0.009332661516964436
(1] radiance_12 scaling offset = 0
(] radiance_13 unit = mw/{m~2*sr*nm)
& : spectral band index = 1
{1 radiance_14 P :
{1 radiance_15 bandwidth = 9.93
(10 11_Plags wavelength = 412,545
-] detector_index
(Open selected items = i v
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dain gaHHbIX Envisat/MERIS

iiie UNESCO Bilko - [3 of 3 MER_RR__1_Mediterranean
@D File Edit View Image Stretch ‘Window Help
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PesynbTaThl Knaccudpukaunm 6e3 obyyeHus,
SPOT (WtoHb, 2008) Ansi BOCTOMHOM YacTy PUHCKOro 3anmBa &=\

C-1

A nec

MNecoK

, TROCTHLA
6 NpodMe ooberTEl
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CHAIR - RSHU

PesynbTaThl Knaccudukaunm 6e3 obyyeHus,

SPOT (utoHb, 2008) ans BOCTOYHOW YacTu OPUHCKOro 3anuea

SPOT-5 satellite image - Select of channel colour
3 channels 2 M (red, green, blue)

connection

I—

Selector

T3]
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What IS Bilko?

» A uniqgue marine and coastal
remote sensing distance-
learning project based on
use of personal computers

Bilko today:

e » AIM: develop capacity In
Tutorials ant coastal and marine remote
lessons . .
wall sensing through a series of
computer-based learning
modules using a specially
Challenges commissioned educational
Image-processing software

package (Bilko).

Bilko users

Conclusions
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. u n eSCO . b | I ko . Org Shaping the Future of the Oceans and Coasts

St Petersburg, 27 — 30 April 2010




—_—
4 Emphasis on practical work JNESL @

» Hands-on approach to training in coastal and
marine remote sensing - especially for those
traditionally excluded from RS training by
the:

Bilko today: < high cost of commercial image-processing software,
-Software and the need for expensive
TUIONE computers to run that software,

lessons

-Web site < difficulty of acquiring remotely
sensed images for teaching,

< long learning-curves required

Challenges to master complex software,

< need to teach large numbers
of students at the same time.

Bilko users

Conclusions
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What is Bilk@

A brief histor

Bilko today:
-Software

-Tutorials an
lessons

-Web site

Bilko users

Challenges

Conclusions

» Objectives:

< Provide educational image processing software
capable of operating on low-cost computers

< Produce tutorials to support the software and teach
Image processing and analysis skills

< Develop lessons in a wide range of applications
— Examples from different regions and disciplines
— Essential background information to facilitate
interpretation

< Create and foster a community of Bilko users
— Distribute all material FREE of charge via Bilko website
— Offer assistance with workshops and courses
— Encourage users to share resources and
develop new material

SN
. 50 Years of Education and Awareness Raising ' 'lil U
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4 Organisational structure

E

» EXxpert advisory group

Whal < International Bilko Executive Steering Team
— Remote sensing experts from around the world
— Develop strategy & set priorities

Bilko today: — Review, edit and test new lessons

M > Software developer and lesson authors

-Tutorials ang

ess o < Volunteer effort by core team of experts

3 » Project Office

<+ Website and day-to-day user support
Challenges < Advice to organisers of courses and workshops

s > All done by volunteers

A brief histor

Bilko users

50 Years of Education and Awareness Raising
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W A Dbrief history
| > Started in 1987 by UNESCO — 25 years

< Part of the Marine Sciences Training and Education
Program (TREDMAR).

» 1987-2003
< Part of the Coastal and Small Islands (CSI) initiative
Bilko today: — Project office at the Faculty of Geo-Information Science and
-Softie Earth Observation (ITC), NL
T —Website at University of Newcastle-upon-Tyne, UK
“Web site — 1900+ users in 500+ organisations in 60+ countries

» 2003-present

< Part of IOC/WMO JCOMM strategy for remote sensing

ChalCu — Project office and website at National Oceanography Centre,
Southampton, UK from 2004.

— 5200+ users in 1300+ organisations in 168 countries

=4 L
. 50 Years of Education and Awareness Raising j 'l;u:],
. u n eSCO . b | I ko . Org Shaping the Future of the Oceans and Coasts .
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Bilko users
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The early years

=)

» Bilko for DOS

Whatis Bilk8 < 5 teaching modules over 7 years

L. > Winbilko (1995-2002)

- < Software developed for new Windows 3.1 platform
ilko today:

-Software —B|Ik0 1.0 => B||k0 1.2
TUCi < Interactive help file and new tutorial running side by
web ol side with the software in a separate window

< More interactive and user friendly lessons
Bilko users . . .

< New applications modules
Challenges — Coastal and marine applications of remote sensing (6)

— Applications to Tropical Coastal Management (7)
Conclusions — Almost completed Fisheries Module (8)
.unesco.bilko.org Shaping the Future of s Oceans and Gonsts

St Petersburg, 27 — 30 April 2010
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Extenswe updates 2004-2006

» Supported by IOC and ESA
» Software upgrade to Bilko v3

< Support for common image data formats
< Display, processing and analysis tools similar to those

Bilko today: found in commercial software
-ioﬂW_a:e < Designed to promote understanding, no black boxes
-Tutorials an
e » New / updated tutorials and lessons
< Introduction to Bilko v.3
BikoS < 7: Coastal management revised and extended

< 8. Fisheries applications revised and completed
< Envisat module.

> New website

e
. 50 Years of Education and Awareness Raising ' 'lil U
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What is Bilke

A brief histor

Bilko today:

-Software

-Tutorials an
lessons

-Web site

Bilko users

Challenges

Conclusions

i |INESCO Bilko - MER_RR__2COLRA20040201_082314_000001972023_00479_10052_1816 12_flags.N1

File Edit View Options! Window Help

— i
. [0} LR R _2COLRAZ00402.., |- |11

< Input formats

DERBE R  85FTNW

; MER_RR__2COLRAZ0040201_082314_0000 _: dwaler_ale.fm

% L] Metadata | Name Data tyi#Formula to select WATER pixels, but not those with PCD_15 flag

=] Flag Codings (Jwater vapor 8-t unfffand abnormally low values (algal1<threshold), i

o[ flags el 1 54t un & nor those with the PCD_1_13 reflectance confidence flag and vali

# (] Tie Point Grids | 4gq/ 2 Bty :

/3 Bands Clyehow sibs— a-bbun & : | i
(total susp B-bit unsigned integer | LAND = 8368608 a8
BRhoisvad pbi i B CLOUD = 4194304

PCD_1_13= 1048576
PCD_14= 524288
PCD_15 = 262144
PCD_16=131072)
PCD_17 = 65536

WATER = 2087152 -

—HDF (3D)
—NetCDF (3D)
— Envisat N1

9 — GeoTIFF

' ! — USGS Mapgen

)
i
&)

— Binary flat-files
» 8, 16, 32-bit

“ Output

-0

[For Help, press F1

— Binary (8,16,32 bit)
— Geo-TIFF
— GIF (8-bit paletted)
— BMP
» 8-bit grey, 24-bit
RGB

D60% D443 0050 7 (i)

.unesco.bilko.org

"-‘n:l. |
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k= L INESCO Bilko - Tile
File Edit Wiew Image Stretch Window Help

DEd2e 0+ 828

# ] Metadata Name Data bype

+ [_] Flag Codings [Aradiance. 9 16-bit unsigned integer 2241 X 2241 7

+ [ Tie Point Grids [[dradiance 10 16-bitunsigned integer 2241 %2241 7
[:lradiance_ll 16-bit unsigned integer 2241 X 2241 7

@ (1, 3) of (1, 3) MER_FR__1PNPDEZ0030814_ 105936 _000000982019... (=

Bilko today:
-Software

-Tutorials ang
lessons

-Web site

Bilko users

Challenges

T T
5 10

Conclusions
Meris band

ol 2
[Fer Help, press F1 i [ [n7ee  nnacEa‘il.1
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What is Bilko

A brief histor

Bilko today:

-Software

-Tutorials an
lessons

-Web site

Bilko users

Challenges

Conclusions

Ej = M B : b~ + | & T WY
=+ | ]Mel:adal:a
£ | btemp_nadir_1200_

L:I Flag Eodlngs

- Stretch Settings

I.&.T S_TOA 1COLRAZODZOFZ2Y_ 211146 0 - I
Image Data Range

ZE0z9 bl 2

[zo=z32

I Pl Waluels): | [

in: |[zE0z23 b

Ll=e: |.-'3«ut|:i lirm=zar stretch

For Help, press F1

.unesco.bilko.org
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Challenges
Conclusions

-Software
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-Web site



) Spatial filters

ﬂ Wl LN ESCO Bilko - Stack
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A WSM 1TPMNUIPAZO0407 278 OF. .
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Conclusions Emé
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til= LINESCO Bilko - Transect?
Eile Edit Yew Options ‘Window Help

DER B &2 K

Scientific Global Attributes
= C] Dimensions
| MBLOMGITUDES406_856
What iS Bi|k0? {:_‘| MELATITUDES364_553
[ NBLATITUDES3R4_S53edges

1 TIME
= {Z] scientific Data

23 GRID_0001

A brief history

Bilko today:
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-Tutorials and
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-Web site

of 11 duacs_msla_pacific_9701_9801 GRID_0001 #0... - |[3][X|

5 %
Bilko users “‘
|

Challenges

Conclusions

Far HéiE-J press_F_i
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i | JNESCO Bilko - Stack
File Edit Wiew Image Stretch Window  Help

DE. BB OO+ &720E
acs_msla agulahas retro 9] :':.-_.':_':".- ) . BE’@

. Selector
= J Dimensions A | Narne | Data type | Size | Attributes
(1 MBLONGITUDES16_286 _1GRID 0001 32-hit Floating point 0271 ¥ 0162 %0080 5

| @57 duacs_mzla_agulahas. _ﬂ
u MELATITUDESZ32 413 50

1 MBLATITUDES232_413edges §9 57 of 64 duacs_msla_agulahas_retro_9601_9812... g@@
Z-':r -__ -. -‘ .-. ,I'-' ‘ ' =

: apes i/ =il |
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-Tutorials ang
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For Help, press F1 153% 092°19%50.09"F  45°07'43.93'5 m
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Uncorrected

Slave + GCPs

o

o
1 oo +
oo

Description

| Master: Mediterranean_coastli...

Slave: aYHRR_I.., |

[Fld-ccp #000:
[l Gor #o01:
FlEGop #o0z:
Fld-cop #003:
El=Gop #o04:
[l Gop #oos:
[Fld-cop #00s:

ME Cyprus - Cape Andreas
W Cvprus - Cape Arnauti
Darkyo - Turkey

Tarabulus - Lebanon

Sinop - Turkey

Bafra Burnu - Turkey
Iskanbul - Turkey

(034°36'23,91"E, 35°42'10.65"M)
(032°16'39,.62"E, 35°05'28,04"N)
(035°46'51,558"E, 36™45'32.03"N)
(03524913, 68", 34°27'34.33"M)
(035°08'57.87"E, 42°01'43,27"N)
(03575506, 59"E, 41743'21,95"N)
(028°59'29,24"E, 41°00'44.03"M)
(027°28'53.67"E, 42°32'30,65"N)
(023°44'24 60", 39°54'10.22"M)

{0673, 0516}
(0613, 0533)
{0704, 0479)
{0703, 0535)
{0700, 0297)
{0720, 03109
{0568, 0323
{0544, 0268)
{0453, 0342)

Rectification table

.unesco.bilko.org

50 Years of Education and Awareness Raising
Shaping the Future of the Oceans and Coasts
St Petersburg, 27 — 30 April 2010




I UNESCO Bilko - Formula2
File Edit VYiew Options! ‘Window Help

LD B - & T R?

o =13

# This formula puts two grids onto the image; a grey grid

0

-
‘ | % Formula2
A if (@2==0) 100 slze @1

|

What is Bilke

A brief histo

Bilko today:
-Software

-Tutorials a

SL.‘ELQ # (pivel values = 1277 spaced at 10 pixel intervals and a white grid

Il || # (pixel values = 255) spaced at 50 pixel intervals, The formulas use
# the mod {modula) function and are designed for 8-hit images.
# Sets up a 10 by 10 grid in grey

if (¥ mod 10 ==0ory mod 10 == 0} @1 = 127 else @1 = @1 ;

# Sets up a 50 by 50 grid in white {(overwrites part of grey grid)

if (% mod 50 ==0ory mod 50 ==0) @1 = 255 else @1 = @1 ;

<+ Many different uses:

lessons
-Web site

Bilko users

Challenges

Conclusions

— Calculate geophysical
parameter values

— Flags, grids, borders

— Band ratio algorithms

—Image mosaics

— Simple GIS

— Loops for repeat
processing

For Help, press Fi

(100%  023°42'00.00"E  [35°27'00.00"5 255 255

.unesco.bilko.org
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What is Bilko?
A brief history
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o

g

( pe2 Samples (10, 10)... - [O][X|

.unesco.bilko.org
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Herts landuse classes.thl

Upper Left Classif| Description ~ Label

(506038.0E, 0217052.0M) (0003, 0008) € | Class #003: Mixed woodland - RRes 3 Mixed wood
(S10140,0E, 0217776.0M) (0008, 0004) 24 Class #004: Scrub - RRes 445 Serb
Class #005; Grass and verge: heavily managed - RRes 6a Grass a

lass #006: Grass and verge: frequently managed - RRes 6b Grass b

| Class #007; Grass and werge: frequent to infrequently managed... Grass c

| Class #003: GGrass and verge: infrequently managed - RRes 6d Grass d

lass #009; Grass and verge: v, infreguent - no management - ... Grass e

lass #010: Marshy grassland with standing water - RRes 6f Grass F

| Class #011; Tall ruderal - wasteland vegetation - RRes? ‘\Waskeland

| Class #012: Wwater, standing or running - RRes & \Watker

| Class #013: Spring sown crops - ploughed fields, bare sail - RRes 9 Bare soil

lass #014: Arable set aside - RRes 10 Set aside

Bilko today:
-Software

-Tutorials and
lessons

-Web site

Bilko users

Challenges

B Table1 - Classifying

| ; R : Imagel?: Classes Calour Merge Ikomos_Herks#01,.dat Tkomos_Herks#02,dak Tkonos_Herts#03.dat
Conclusions R ‘ wheat | ] wheat 284, 299,05958, 313 270, 296,48594, 322 159, 1584,68828, 210
i T ) _ Barley 301, 328.81527, 355 321, 389.44596, 457 200, 272.1762, 344
| [ Oats 286, 294.15011, 301 294, 305.43897, 316 172, 182.12737, 191
T

Beans 320, 332.135948, 344 338, 357.35714, 375
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, ' More than just software...

R%s » A complete training system
< for teaching and learning RS

» Tutorials supporting

software

< Introduction to Bilko
Bilko today: — Hands-on experience with basic
-Software Image processing techniques
T — Background information
‘Web site < Mini-lessons

— Demonstrate advanced processing

BikCE & analysis techniques
LB > Modules / single lessons on
Conclusions coastal and marine

applications of RS
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il 4 —
ule content Credits Authors

3. Sea surface temperature from AATSR

» Introduction Ko
< Aim and objectives oy | S s

SST from AATSR| Aim and objectives

Q’Q I m a e S u S e d ( < ) This lesson introduces you to the ENVISAT Advanced Along-Track scanning
* Radiometer (AATSR), and shows data from this instrument can be used to map fine
References: scale sea surface temperature patterns in the western Mediterranean Sea. At the end
List of journal of the lesson you should be able to:

references

. .
“‘ O n e n Ove rVI eW & Understand the unique measurement capability and main features of the
Downloads: ENVISAT AATSR instrument.

Identify the main features of the AATSR ATS_TOA_1P Gridded Brightness

Temperature and Reflectance (GBTR) data product.

® Characterise the general sea surface temperature (SST) pattems in the
‘Western Mediterranean Sea using AATSR data.

® Understand the basic principles of cloud flagging using AATSR data at night

Understand multi-spectral and multi-view atmospheric correction techniques

and the difference between brightness temperature Image data sets and sea

ATS_TOA_1COLRA20020727_~.N1

Bilko today: : :
The AATSR data set used in this lesson are stored in an ESA ENVISAT N1 data el "B"';:Sal::gggiieémbgfnc;i"s'mﬁ Ia{;:riggegzc;r"e kokifor it
-Software format generically called ATS_TOA_1P files. This is a custom data format o .
developed specifically for the ENVISAT mission and is self describing. This Ll simeadimn oo e
-Tutorials ant Bilke for Windows lessen is based on an ENVISAT N1 gridded Brightness
lessons Temperature and Reflectance (GBTR) data set and includes geo-referenced 1km
nadir and forward view image data sets together with additional metadata and
-Web site supporting information. The GBTR N1 data product contains the following generic T S

components: investigating surface wind fields using Met Office model output
3. Masking cloud and land pixels
using L1 flags to create masks and assigning Null values to masked pixels

® Netadata: An ASCII format metadata record describing the image data ; 4, Look-angie differances Iy bighinass temperetis

Images and teols

Lesson
(HTML pages)

Lesson content

1. Becoming familiar with AATSR GBTR data
opening and examining ATS_TOA_1*.N1 file structure, and loading individual

: X investigating differences b 1 the forward and nadir view data sets

Bilko users file and its contents. . 6. G-channel SST reteval o AATSR GBI chana
" & o by n § ti in it E:
Flag Codings: a description of the bitfield flag coding used in the : W el on iU channes

confidence (confide_flags_nadir and confide_flags_fward) and cloud flag
(cloud_flags_nadir and cloud flags_fward) bitfields associated with each
nadir and forward view pixel ®ATE TOA Ol 20020727~y THo lavel Timages omi e
2 J 7 ' h . . : . iterranean n ria an in sl in of atmosphere (TOA)
Cha”enges Tie Points Grids: contains gridded geolocation information (equi-spaced brihinoss tomperature moasurod by the AATSR sensor onboard ESA'

i Envisat satellite on July 27th, 2002.
every 25km along- and across-track), ENVISAT orbit parameters and COWED20727wind_*.dat Two images giving the wind field in the study area on
sun/satellite viewing geometry

Images used in this lesson

July 27th, 2002. The images are part of the output of the UK Met Office
European wave model. One image represents the wind speed in m s-'; the

- y i i i ivi other wind direction given in degrees (0-360°) where 0° represents winds from
Conclusions Banlds. contains th? full res olution 1km remapped geclocated individual offer bl ickon glien I egthen (0 whore L repracenks sl i
nadir and forward view brightness temperature and reflectance data. 270° winds from the West.
( 'u‘u\ ) Next: AATSR Level 1 data structure

For a full description of AATSR data, see ESA's AATSR user handbook at
http://envisat.esa.int/dataproducts/aatsr | @688 %
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>

>

Introduction

< Aim and objectives
< Images used

< Content overview

Background information

0]

After Mounford-Hardman ef al 2003, Progress in
Ceoceanography. Special ENVIFISH lssue, Vol 59, 181-2271.
YWiew larger map

T The Benguel3d
The Benguela upwellin
characteristics to som
upwelling areas. There|
characteristics off Ang
region of year-round up
and a region of season
30°-34°5).

The surface currents al
vigoroeus upwelling cell
shelf edge jets near Ca
undercurrent aleng the
waves travel poleward
{(~10 day pericds) from|
Port Elizabeth on the &
Descriptions of seasor
satellite remote sengd
have been summ
2003.

T3

The BCS is the only ed
bounded by warm watg
Current in the north an
south and east.

Observing the Ocean from Envisat

o

f\:rdule cnntént

R S

LESSON 5
Overview
( = )

References:
List of journal
references

Downloads:
Images and tools

Lesson
(HTML pages)

Images:

MER_RR_ZCOLRA
200402~ N1
Description

Useful
information:

The Benguela
urrent System

The MERIS product]
grid.

Tutorial content Lesson Images Refere

5.2 Dealing with cloud in

Using MERIS class flags Using confidend

Atmospheric comection of MERIS (and other optica
algerithm that identifies pixels containing cloud. Thi
identifies cloudy pixels based on their brightness, aj
may be used during the L2 processing in order to m

Whilst it is easy to identify pixels that are fully clou
represents more of a problem. Edges of clouds, sc
fog may be harder to identify, and L2 data sometim
not been identified by the cloud-flagging algorithm.
algorithms that rely on spectral ratios to calculate ¢
section you will lcok at this problem in MERIS L2 d
and investigate ways of overcoming the problem of
flagged by the cloud-flagging routine.

Activity:

1. Open the file MER_RR__2COLRAZ0040201_-.N1.

2. In the left frame, select Bands and open the
double-clicking on it in the right frame.

3. When the Redisplay dialogue appears. acce|
the null values.

AsS you can see, the image contains not just water
concentrations; there are also cloud pixels showing
x(ixels with the top of atmosphere vegetation index

here no radiance samples were available to fill the

Using MERIS class flags

Ta produce a gridded imag

IMERIS level 2 flags

.unesco.bilko.org
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% Example lesson structure

» Introduction
< Aim and objectives
< Images used
< Content overview

» Background information
» Step-by-step
Instructions

» Questions to test
student understanding

Answers:
[Reszable pop-ups)

Answer 1

Answer 2

Back up to:
o1 Q2 Q3

Question / Activity 4

Use the map in figure 6 as a gui
its content. You will find it easie
display using the Bilke manual s

1. Open the Stretch menu a
2. In the Stretch window, do
3. Drag the anchor point d

along the x-axis, for exa

(000) display values on t
4. Double-click to add a sec
position at the top of the f

This maps all original display val
of 210 or more to white, allowing
enhancing the display, thus inc
clearly reveal eddies, river plum
different temperatures. Use the
features in the two scenes. (You
they are GIF files called figE.gif,

a) Locate the Balearic Islands o
Algerian coastline.

b) Can you see any cloudy a

c) Is there any evidence of

Mext: The s

.unesco.bilko.org
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@\ Lesson structure

» Introduction
< Aim and objectives
< Images used
< Content overview

» » Background information
-Software > Step'by-Step

-Tutorials and

lessons Instructions

| » Questions to test
student understanding

» Model answers for
Conci those working alone

Answers

a) The locat
the Algeri

b) Because

c) Figure 7 g
Lions. S
Bilko users

Challenges
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» Registration

» Downloads
% Bilko software
v Lessons
“Images
“Tools

» Resources

<+ Data sources

» Further
reading

/#%5 UNESCO-Bilko T

Softeare Tutorials and Lessons Workshops and Courses Resources About Bilko FAQ. Register

O ol

Virtual global faculty for remote sensing
y g ty g

Bilko is a complete system... Bilke 3.3

...for leaming and teaching remote sensing image analysis skills. Current lessons teach the application _Latest versidn
of remote sensing 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 UNESCO, Bilko is available to registered users absolutely free!
All you need to download software or lessons Is your registered e-mall address.

Bilko components:
The software: PC-based, easy to use, and surprisingly powerful
Tutorials and mini lessons: A step by step approach to image processing and analysis

~*Click heres,”
21e

@ Thematic modules and lessons: Remole sensing applied to specific problems for more information -

The Bilke network: A thriving, global community of users and lessen producers,

Using Bilko to learn image processing:

The Bilko software is accompanied by a number of lessons that show hoq to carry out commen image processing routines. Others
demenstrate different applications of remote sensing.

* Tutorials deal with how to use the Bilko software, and teach
common image processing technigues.

+ Mini-lessons are short tutorials, each dealing with a specific,
advanced, image processing topic, that can be completed in
about an hour.

* Lessons generally deal with an application of remote sensing

Cl data, and lake longer to complete than the mini-lessens -
i 4 typically 2-3 hours.
% infor‘mﬂf!gﬂ * Modules are collections of lessons with a common theme. This
& can be an application area such as Coastal Management or
——— s | different applications of data from a particular satellite.

Last update: 08 May 2007 Contact Site Policy Credits

.unesco.bilko.org
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\ Bilko users QLA

> Where?

< Over 5200 registered individual users in over 1300
organisations in 168 countries around the world.
(Figures from 31 March 2010)

Bilko today: 1200 1 A B

-Software 1000 B Africa

-Tutorials ane@ g B Middle East

lessons ¥ 800 - ® European Economic Area

-Web site % 600 - ® Russia and former Soviet republics
£ O East and South-East Asia

Bilk g 400 - O Australia, New Zealand, Pacific Isl.

ilko users

= 200 -+ B South and Central America

B |JSA and Canada

0
2004 2005 2006 2007 2008 2009

Challenges

Conclusions
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E

< Mainly higher education — lecturers and students
< Nearly ¥4 of users in academic research
< Growing interest from non-academic sectors

Bilko today: -

y 1200 A B B | ecturers (University / College)
-SoMare w 1000 - ® Students (university / College)
I—Tutorlals anc ‘E-Ij 800 - B Teachers (secondary education)
essons S 0 Students (secondary education)
-Web site % 600 - ® Academic Research

c
45 400 - B Industry / Enterprise
Bilk o ® Government / Policy
0 users > 200

E Environment / NGO
0 O Other

2004 2005 2006 2007 2008 2009

Challenges

Conclusions
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What is Bilko
A brief histor
Bilko today:

-Software

-Tutorials ant
lessons

-Web site

Bilko users

Challenges

Conclusions

WIOMSA training course in altimetry, 2004

» University courses at BSc

and Master level

< UK students often help to test
new software versions and
lessons before wider release

Advanced training and
professional development

workshops

< 1 — 2 week courses providing
training in specific applications

< New lessons for some courses

% Essential feedback on
software and lessons

< Help to set priorities for Bilko

development %

e
. 50 Years of Education and Awareness Raising ) U
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...,—-.‘\ Wide use as training tool in Russian

‘. ’Q Ground works, 2007- 09:
nescL_ A Coastal zone erosion studying

CHAIR - RSHU

What is Bilko%
A brief history

Bilko today:
-Software

-Tutorials and
lessons

-Web site
Bilko users
Challenges
Conclusions

Photos Georgy Gogoberidze
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What is Bilko
A brief histor
Bilko today:
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Wide use as training tool in Russian @

o i

.unesco.bilko.org

4000
e
Results of ground works
at the test sites compared

with remote sensed data:

Coastal line changes,
.. evolution of sand
accumulative body
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Concentratlons of resuspended materials in the Eastern part of the Gulf
of Finland, 12 September 2006, Terra MODIS imagery. el A

UNESCO
CHAIR - RSHU

AERONET_Tor znnazs s 25D S-.gif - From (360, 290) To (440, 440)
Miniy am  Mean value
o ‘7o 43,4957

 AERONET Torav: ;
o : & AERONET Toravere 2006253 aqua 250mS-.gif - From (380, 290) To (440, 440)
IIko toda’ Wiimam - WaximumHean value
1 - 0.0000 74,0000 33.4570

-Tutorials a ; :
lessons — ' T

[ o360 o250 fooo 15

-Web site -

2006254 aqua 250mS-. g - From (385, 370) To (420, 400)
Mean value Std. deviation Skewness  Kurtosis Entropy
60,64% 16.3467 41695 06468 53480

Bilko users

Cha"enges " % . ’ﬂ‘ DJLILTT 100 180 200 250

AERONET Toraere 2006259 aqa 260mS- g From 225,370 To (42n 400)
oan Galue _ Std. doviaion. ke Kurtosis ~ Entroj
39,6658 16.3369 015 Ddesr  BEHS

Conclusions

[ T1o0% 0420 o400 (062 [062
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m‘\ European Space Agency Summer School M[S[:[l @
- : \‘

» 2004, 2006, 2008:

< Testing and review of the
Bilko Envisat module

< Student feedback lead to
improvements before
distance learning release
-Software

-Tutorials ane % 8 > 2010
lesso o < ESA staff help with new
Vel ot UG lesson development
— Sourcing images
_ 7 . — Review and testing
Challenges " . | ﬂ/ ‘ "g\\?\;;\‘. .2 % Two new lessons:
o — Oil spill monitoring
— Indian ocean dipole

summer school use Bilko for five half day

Bilko today: ) .
sessions, and provide valuable feedback.

Bilko users

Conclusions

New lesson on oil spill monitoring  using

SAR / optical sensors to be tested in 2010 M
=
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I
- » Training:

» Geometric and water column
correction of images,

< Removal of sun glint (right),
< Supervised classification of
coral reef habitats

Bilko today; B~ NN Positive feedback:
-Software -2 . .
1o —— . < Intuitive nature of B_|Iko
lessons P ol < Easy to use supervised

-Web site classification routine

< Potential alternative to costly
mainstream RS packages

Challenges il v e b > Wish list:

Conclusions Participants of WIOMSA/CRTR workshop < More classification algorithms
on monitoring of coral reefs on a ground- KX EXpOI’t to GIS
truthing field trip to Chombe Island.

Bilko users
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What is Bilke

A brief histo P
’ "_ 4 s ﬁt?\. ;:n.-""l s 4
Extension and |mprovement to Module 7

Bilko today:
image correction for variable water depth.

-Software

-Tutorials an
lessons

-Web site

€ Image003

Bilko users

Challenges

Conclusions L & i i — 2
New lesson on coral bleaching developed

after the Zanzibar workshop on coral reefs.

1’1 » New lesson development

< Detailed feedback and
ideas for improvements to
existing modules

< Access to local expertise
and new regional examples
for use in new lessons

< Inspiration for participants to
become Bilko authors

Help set priorities for soft-

ware development
< Feedback on software utility

< Ideas for improvements to
existing routines

 Wish list for new facilities
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What is Bilko

A brief histor

Bilko today:

-Software

-Tutorials an
lessons

-Web site

Bilko users

Challenges

Conclusions

< Principles of ocean optics

< Algorithms and products

< Key application areas:

— Chlorophyll, primary
productivity, fisheries

— Water quality: suspended
sediment, algal blooms

Hands-on training:

< Several software packages:
— Specialist NASA/ESA ocean
colour software: SeaDAS, Beam
— Bilko for statistical analysis and
comparisons with SST

< Feedback on Bilko: useful
general software suitable for

non-specialists m
48 1 '

SN
. 50 Years of Education and Awareness Raising ' 'lill U
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» Important achievements in the last 25 years
< Large number of users in research and education
< Global user base, wide use in courses / workshops
< Increasingly used as a non-specialist research tool

> But..

siko <+ Remote sensing and computer technologies are

_Softwall continuously updated, upgraded and improved.

Tuo % Bilko software and Iesso_ns need to ke_ep up with

werll curlrent developments in order to remain a useful
tool.

Bilko users

Challenges

Conclusions
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Bilko today:
-Software

-Tutorials an
lessons

-Web site

Bilko users

Challenges

Conclusions

Challenges software

- » Greater processing capacity

=

< Larger images: higher spatial resolution, greater
accuracy, wider dynamic range, more bands

< Longer time series, increasing temporal cover
» Some changes may be achieved by

Incremental improvements

< Support for some of the new data formats

< New processing routines on user wish lists
» But some essential new developments

require major, concentrated effort
< Making Bilko fully compatible with Window 7
< 64-bit version of Bilko to increase working memory

and obtain better accuracy of statistical tools m

.unesco.bilko.org
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@~ Challenges: lesson development
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What is Bilko

» Lessons for new data products

e > Increase geographical spread of examples

Bilko today: < Local examples needed for all IOC priority areas
-Software

e > Possible solution:
o « Recruit local experts as Bilko authors to develop
lessons based on case studies from their research,

Bkl <+ Requires support for new Bilko authors, more effort
on student testing and scientific review

Challenges

Conclusions
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g Conclusions @ @

» Bilko has succeeded In its original aims

< Free Bilko software and lessons are widely used
< Long track record of supporting workshops and courses

» Recent updates has made Bilko a useful tool

o < Valuable resource for training and education,
o today:

Software < Increasingly seen as a research tool for professional
TUIOHE users that are not primarily remote sensing experts.

lessons

‘Web site < Valuable contribution to 10C’s remote sensing strategy

e > Challenge for the future:

< Being seen as a potential alternative to commercial
Image processing systems demands a continuous

Conclusions development of Bilko software and tutorials that may be

hard to meet without increased resources

Challenges
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Cnacubo 3a BHMMaHMe.
Thank your for your atte‘rljpn.
Merci pour votre attention.
Danke fur die Aufmerksamekeit. =
"4

EcTb nu Bonpochk!?
Any Questions?
Vos guestions?

ODb es die Fragen gibt?
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