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KOJUIOKBHYMa, 3aIlUThl pedepata WIM HHIUBUAYAIbHOTO 33/JaHUS; MTOTOBBIN -
KOHTPOJb 32 AaTTECTAlMOHHBIM MEpHOA IO pe3yJbTaTaM TEMaTU4ecKoro u
MOJYJIBHOTO KOHTPOJICH; 3aKIIOUNTEILHBIN - OMPEICICHIE M OIIEHKA YCIIEBAEMOCTH
3a BECh MNMEPHOJ HM3y4eHUs AMCUMIUIMHBL J[aHHBIM BHJ KOHTpPOJS MPOBOJIUTCS B
dbopme TecToBoro sk3amena [1].

Takum 00pa3zoM, mpenojaBaHUe XUMHHU B CHCTEME MOJYJIbHOTO PEUTHHIOBOIO
oOy4YeHHUs] OTJIMYAEeTCs OT TPATUIIMOHHOTO HE TOJBKO CTPYKTYpPOH, KOMIIO3HUIIHEH
coZiepKaHusl, HO W OOBACHEHHEM HOBOro Mmarepuana. Ilpexne Bcero, pemarorcs
pasnuuHble npobiemHble Bompockl. Ha mepBblil miiaH BBIABUIAIOTCS HAYYHOCTH,
uccieoBarenbckas padora. CTyneHTHl MOJIydaloT MaTepual He B FOTOBOM BHJE,
OHM BBOIATCA B KpYT HpO6J'IGM U CaMOCTOATCIIBHO HINYT IIYTH HX PCLICHUA,
OCBaMBasi HE TOJIBKO COJIEpKAHNE 3HAHUHN, HO M CIOCOOBI MX MOJTY4EHUSI.

MonynpHoe ~ oOyuyeHMe  3HAUMTENbHO  oboramaer  MnpodecCHOHaIbHO-
METOAMYECKYIO TOATOTOBKY OYAYIIMX CIENHAINCTOB, CIIOCOOCTBYET Pa3BUTHIO HX
TBOPUYECKOTO MOTEHIMANa, UHHOBAIIMOHHOTO MBIIIJICHHS , YCUJIMBAET MOATOTOBKY K
pealm3aluy  TEXHOJOTMYECKOTo IM0JAX0Ja B 00pa3oBaHWHU, UYTO CIOCOOCTBYET
(OpMHPOBAHNIO KOMIIETEHTHOCTH y BBITYCKHUKOB BBICIINX Y4€OHBIX 3aBEICHUH, B
ToM umcie U HanroHanesHOrO yHHBEpCHUTETa OMOPECYPCOB U MPUPOIOIIOIH30BAHUS

YKpauHsI.
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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, Pfirodovédecka 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.
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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 I 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 Likelithood 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

62



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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YK 378.14.015.62
BSCIIIATHASA BBIIIDWIIAA ALYKAIIBISA JKAHYBIH
3HAXO/I3IYBIXCS ¥ AIITAUYBIHKY A JIOTJISIAY 3A I3A1BMI SIK
KPBITAPBII AIMABEJJHACBII Y3AEMAAJTHOCIH I3SIP’KABBI
I'PAMAJICTBA I CSIM'1
JlitBinuasa 51.B.
YA ®IIb «Mixnapoans! yHiBepciTaT “MITICA”
r. Bine6ck, Pacmy6nika benapycs

Y CcydYacHbIM TIpaMajJCTBE HE JAcTaTKOBa aJHAro aJaHHs, Kad aTpbIMallb Y
myHai cepsl 13eiHacl BHIINLIYI0 aaykalsiio. [Ipadiemarsiunacp 6aublina He
TOJNBKI Ba Y3poyHI mpadeciiiHail magpeIXTaBaHACIl TpaMaj3sH KpaiHbl, ajle 1 ¥
IUTATHACIII  aAyKalbliiHara Tmpamdcy, INTO Ha CEHHANIHI J3€Hb 3'SyIsera
Mepamikoiaii J1a caMayJacKaHallbBaHHS SK acoObl, TaKk 1 aryjbHara pa3BiIllsa
rpaMaJICTBa Ha 1HTAJJIEKTYyaJbHall aCHOBE SIKOTa IPYHTYeLLa 1 aryabHbIA 1aOpaObIT.
3bixom3aubl 3 pazmzeny II, apteikyma 49 Kancteityusii Pacny6niki benmapych
OenmapyckiM Tpamaa3sHaM TapaHTyela MacTyIHACIh 1 OsCIIaTHACIH aryJibHai
CApIMHAN 1 mpadeciiHa-TIXHIYHAW anykarel [3]. Y cBawo wapry, BbIIIDHIIAS
aJyKallbld Mpajayrieakana s YcixX y aAnaBeHaclll ca 3/10J1bHacIsiMI Ko)KHara. Ale
aTpbIMaHHE OsCIUIaTHAM aaykalpli Yy JI3IpXKayHbIX HaBYYaJIbHBIX YCTaHOBAaX
JanyiryaibHa BBIKIIOYHA Ha KOHKypcHai acHoBe. IlaBomne Kompkca Pacmy0umiki
benapycp “A6 amykanpii” ang 13 cryazens 2011 No243-3 [2] Beimiimias agyKarbis
XapakTapeizyela ¢apMipaBaHHEM Belay, YMEHHSY, HaBBIKAY 1 1HTAJIEKTyaJlbHAra,
MapaipHara, TBopdyara i ¢iziunara passinmsg acoOwl. IllTo ammoctpoyBae 3 OOKy
TJIC/DKAHHSL  J3pyKaBbl XapakTap aJayKalplii SK ChICTAMHHA TIPaIyTriie/KaHbIH
mpamdcc. A TaMy JacTaTKOBA JIArIYHBIM 1 MATA3rOHBIM HA JYMKY ayTapa BBITJISAIAe
MpanaHoBa Ta HAJAHHIO yBari y agHOCIiHAX aJyKalbll KaHYbIH, 3HAXOA3SUYbIXCA ¥
aaMavyblHKY IMa JOTISAY 3a J3€lbMi Ja TpoX rafoy. Taki crensiigHbl MaabIXoa y
JNAayblHEHHI Ja JaJ3eHail KaTdropbli rpamMaa3sH aO0yMOYlieHbl HeaOX0IHACIIO
OecniepanbIHHAra maaTpbIMaHHS MpadecisHaNi3My JKaHYbIH HAa HAJIEKHBIM y3pOVHI.
[lIto mMae camae Hemacpd/Hae JauyblHEHHE Ja 3aXaBaHHS 1X cTaTycy y csaMm'l 1
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