KOJUIOKBUYMa, 3aIlUTHl pedepaTa WIM WHIUBHIYaJbHOTO 3aJaHHS; HTOTOBBIA -
KOHTPOJIb 3@ AaTTEeCTAallMOHHBIA MEpUOA MO pe3yibTaTaM TEMAaTUYECKOIO H
MOJYJIBHOTO KOHTPOJIEH; 3aK/IIOUUTENbHBIN - ONPENEIEHUE U OLEHKA YCIIEBAEMOCTH
3a BECh NEPUOJ H3YYEHUS AMCLUIUIMHBL JIaHHBIM BHUJ KOHTPOJS NPOBOIUTCSA B
¢dopme TecToBOrO SK3aMeHa [1].

Taxnum o6pa3zoMm, IpernoaBaHHe XUMHUH B CHCTEME MOJYJIEHOTO PEHTHHTOBOTO
o0y4eHns] OTIMYaeTcss OT TPAAWUIMOHHOTO HE TOJIBKO CTPYKTYpPOH, KOMITO3HIHEH
coJiepKaHus, HO M OOBSICHEHHEM HOBOTO Marepuana. [Ipexie Bcero, pemaroTcst
pa3nu4HbBIe TPOOJIEeMHBIE BONPOCH. Ha mepBblif IulaH BBIABUTAIOTCS HAayYHOCTB,
nccnenoBarensckas pabora. CTyIeHTHI MOMYYalOT MaTepual He B TOTOBOM BHIE,
OHH BBOIITCS B KPYr HpoONEM M CaMOCTOATENBFHO HIMYT IYTH HMX PEIICHHS,
OCBanBasi HE TOJBKO COAEPKaHUE 3HAHUH, HO M COCOOBI X MOTY4CHHS.

MopayneHoe ~ oOydeHHWe  3HAYUTEIbHO  oforamiaeT  MpogecCHOHATBHO-
METOJMYECKYI0 MOATOTOBKY OYIYyIIMX CHELHaINCTOB, CIIOCOOCTBYET Pa3BHTHIO MX
TBOPYECKOI0 MOTEHIIMAJIA, HHHOBAIIMOHHOTO MBIIIICHNUS , YCHIIMBACT MTOATOTOBKY K
peaim3ald TEXHOJOIMYECCKOro mnoaxoja B O6pa30BaHI/II/I, 4qTo CHOCO6CTByeT
(OpPMHPOBAHUIO KOMIIETEHTHOCTH y BBIYCKHUKOB BBICHIIMX yYEOHBIX 3aBEJICHUMH, B
TOM 4Hcie U HanmoHanbHOTO yHHBEpCUTETa OHOPECYPCOB M MPUPOIOTIONB30BAHUS
YKpauHsl.
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INNOVATIONS IN THE GEOSCIENCE RESEARCH: CLASSIFICATION
OF THE LANDSAT TM IMAGE USING ILWIS GIS FOR GEOGRAPHIC
STUDIES
Lemenkova P.
Univerzita Karlova v Praze, Piirodovédecka fakulta
Prague, Czechia

Environmental mapping is a necessary tool for the geoscience research in the
university classes of geography, GIS cartography and mapping. However, GIS
methods of processing remote sensing data are often being discussed, and the
optimal approaches are disputed. This work reports innovative approach of the
processing Landsat TM satellite image in ILWIS GIS software using unsupervised
and supervised classification methods. The methods of ILWIS GIS are compared and
the results described below.

60



Fle £t Layers Optons Help

DO % aa & @ [1zsmar

835389 |/4615 3N 1000 SITE | MG TS 3N T11000SI'E

Figure 1. - Supervised classification of the Landsat TM satellite image

The unsupervised classification made using function “Cluster” from the
“Operation”, “Image processing” ILWIS menu, does not provide reliable results for
the image classification, as it shows separate vegetation classes merged into one.
Furthermore, during unsupervised classification various shadows of the same object
class are sub-divided into additional classes, e.g. there are various “water” and
“grass” classes. The unsupervised classification may be applied when the region is
unknown or there is uncertainness in recognizing the area. Therefore, spatial analysis
is best to do using supervised classification with training pixels, representing land
object classes, homogeneously spread over study area. The main principle for object
recognition is similarity of spectral signatures.

Supervised classification is innovative method in geographic research.
Supervised classification of the raster imagery aimes at the recognizing of the class
membership for each pixel during image analysis. Several approaches of supervised
classification have been described previously (Julien et al., 2011) reporting various
methods of image classification, from which the most well-known are Maximum
Likelihood Classifier and Nearest Distance Classifier. The Maximum Likelihood
Classifier is one of the most used, due to its easy and intuitive logical methodology,
ease of application and simplicity (Du et al., 2010). Besides, the Maximum
Likelihood Classifier enables to receive the most homogenous classes in the
classification results, comparing to other methods (Virtanen et al., 2002). The “a
priori” knowledge of the location and identity of various landscape features and land
cover types are indispensable for the correct classification.

The supervised classification of the multi-spectral imagery has been performed
using 'Classify' operator in ILWIS applied to Landsat TM 1988. The classification
process included following steps. First, the models of the classes were defined by
creating a "sample sat" in ILWIS GIS. Namely, the training pixels with similar
spectral values were defined and selected as representations for various classes.
These pixels have contrasting colors, visually visible and distinguishable on the
image, which serve as training areas for diverse classes (Tab.1). The sample pixels
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were defined in the Sample Set Editor in ILWIS, which was initially created in the
main menu. A created Sample Set has a reference to the set of Landsat bands (1-7),
which are needed to create sample statistics. After assigning pixel sets, a raster
polygon map was automatically created with .mpr file extension. It contained sample
pixels, location and legend, i.e. the names of the classes allocated to pixels. Easy
interpretation of the image strongly depends on the optimal color composite map.
Therefore, to choose proper combination of bands | used interactive color composite
using “Map List as Color Composite” function in ILWIS GIS, which enabled to
interactively configure combination of bands and to change various images in order
to achieve the optimal visualization of the color composite. The combinations of the
RGB menu, HSI (Hue, Saturation and Intensity bands) and YMC (Yellow, Magenta,
and Cyan) were also tested. Finally, the band combination of 5-2-1 was accepted.
The next step consisted of actual supervised classification. The ILWIS GIS
classification menu enables to choose several possible classifiers, from which the
Maximal Likelihood was chosen. Training pixels were extracted in Sample Set
Editor indicating the representative land cover classes. The classification has been
completed in interactive way, using several attempts of creating training samples,
selecting various sample sets and respective pixels selected in Sample Set Editor
using domain for classification “Landclasses”. The classification was repeated the
until the final results were achieved (Fig.1). Shadows of green colors represent grass,
shrub vegetation coverage and forest canopy.

Table 1. - Land cover classes: summary of characteristics and features

Land Cover Brief Description No of Landsat TM: Landsat TM:
Class Pixels natural color false color
composite composite
Grass Sparse vegetation with low 22 Light greenish Light dull
density bordeaux to dark
pinkish
Bushes Dense vegetation coverage 16 Green, smooth Dull red
texture
Forest Forest canopy 73 Camouflage green | Dark bordeaux
Urban areas | Human settlements (towns, 10 Grey and greenish | Violet and lilac
villages) grey
Fresh water Rivers and lakes 332 Navy blue Soft-to dark blue
‘ Salt water Ocean 5295 Dark blue Almost black
‘ Flood River flood areas, alluvial 4 Dark grey Brownish red
plains land
Roads Road network 3 Steel grey, slightly | Dark brown
purple
Sands Exposed sands, rocks & 114 Light aquamarine | Light rose, pink
soils without vegetation
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The results demonstrate successful application of the innovative approach of
technical satellite image processing for the studies of the environment. The presented
methods can be used by students of geography.
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V]IK 378.14.015.62
BSICILTATHAS BBIIIDHMIIASI ATYKALBISI " KAHUBIH
3HAXO/I3SIYBIXCS ¥V AITAYBIHKY ITA JOTJISIAY 3A I3SIbMI SIK
KPBITAPBINA AIITABEJHACHI[l Y3AEMAATHOCIH JI35IPJKABBI
TPAMAICTBA | CAM'I
JliTBinuasa 51.B.
YA ®ITb «Mixuaponans! yHiBepciTaT “MIIICA”
r. Bineock, Pacny6mika benapych

VY cy4acHBIM rpamaJcTBEe HE JacTaTKOBa aJHAro )KaJaHHsd, kKab aTpeIMalb y
myHal chephl Q3eifHacI BRIIIIYIO agyKanbiio. [IpadnemMaTsidHacp Oayubiia He
TOJIBKI Ba ¥3pOyHI mpadeciiiHali mampbIXTaBaHAclli TpamMang3sH KpaiHbl, ane i ¥
IUTaTHACII aJyKallplifHara Tpampcy, [TO Ha CEHHANHI O3€Hb 3'Syisenia
nepaikofiail a caMmayjacKaHalbBaHHS sIK acoObl, Tak | aryipHara pasBillis
rpamMajiCTBa Ha IHTAJUIEKTyallbHAM aCHOBE SIKOTa TPYHTYeNIa | aryJbHbINi 1a0pashIT.
3pixom3subl 3 pazmseny lI, apteikyna 49 Kaucreitynsli PacnyOmiki Bemapych
OenapyckiM TpaMaa3sHaM TrapaHTyella IacTylmHaclb i OscIulaTHACIb aryibHai
csapamHAl 1 mpadeciiHa-TIXHIUHAN amykanel [3]. Y cBaio wapry, BhIIDHIIAsS
aJlyKalplsl pagyriie/pkaHa s YCixX y aJrnaBeaHactli ca 3/10IbHaACIsIMI KOJKHara. AJie
aTpbIMaHHE OsCIUIaTHAW axykaueli § JA3Ap)KayHBIX HaBYYaJbHBIX YCTaHOBax
JanynryanbHa BBIKIFOYHA Ha KOHKypcHail acHoBe. ITaBomre Komskca PacmyOumiki
Bemapyce “A6 amykansii” ax 13 crynsens 2011 Ne243-3 [2] Bbimmidiias agyKaibisa
XapakTapbi3yenia (GapMipaBaHHEM Befay, yMEHHsY, HaBbIKay 1 iHTAIEKTyanbHara,
MapaiibHara, TBopyara i (isiunara passimus acoOsl. IllTo ammoctpoyBac 3 OOKy
[JIEDKaHHA  A3spKaBbl  XapakrTap ajlyKaL[blii SK CBICTOMHHA TNpafyrjeaKaHbli
mparpce. A TaMy JaCTaTKOBA JIariyHbIM | MOTa3TOAHBIM Ha IYMKY ayTapa BhILIsIae
[panaHoBa I1a HAaJaHHIO yBari y aIHOCIHax aJyKalbli )KaHYbIH, 3HAXOA3SYBIXCS ¥
aJIIa4blHKY 12 OISRy 3a JA3eubMi Ja TpoX ranoy. Taki creupihiuHbl Hagbixon y
NadblHeHHI Ja Jajq3eHail KaTdropsli rpamam3sH abyMOyJIeHbl HeaOXOomHACIIo
OecriepanbiHHAra maaTpbIMaHHs npadecisHamizMy JKaH4bIH Ha HaJEKHBIM Y3POYHI.
[Ito mae camae HemacpdiHae JayblHCHHE Ja 3axaBaHHs iX cTarycy y cam'i i
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