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A TECHNICAL APPROACH OF IMAGE SEGMENTATION IN ENVI
GIS TO IDENTIFY THEMATIC CLUSTERS FOR VISUALIZATION OF
URBAN TRANSFORMATIONS
Jlemenkoea Ilonuna Anexkceesna,

Mazucmp ceoungpopmamuxu, acnupanm,

Kapnos ynusepcumem 6 llpace (Hexus)

Annomayus. Hacmoswas paboma, «Texuuueckuti nooxoo K ceemenmayuu
uzoopascenuti 6 I'UC ENVI ons onpedenenuss memamuyeckux Kiacmepos npu
BU3YANU3AYUU OUHAMUKU 20POOCKUX JNaAHOWAGmosy, npeocmasisem coool
ONnvlm  NPOCMPAHCIMEEHHO-BDEMEHHO020  AHANU3A — OUHAMUKU — 20POOCKUX
meppumopuii Ha npumepe 2.Tauios (o.Tatisanv, Kumaii). Texuuuecku paboma
ovina ocywecmenena ¢ nomowwvto ENVI I'HC ¢ ucnonvzosanuem cnymuukogvlx
usoopasicenuti Landsat TM. ['eonpocmpancmeennwviti anaiu3 Ovll npumeHer K
pacmpogvim  uzoopaxcenusm Ha 1990 u 2005 e.e. KocmocHumxu Ovliu
00pabomanvl cpeocmeamu 6CMpOeHHO20 annapama Mamemamuideckux QyHKyu
u ancopummos (K-Means) ¢ 110 ENVI GIS ona nonyuenus ungopmayuu 06
usMeHeHuax munos Jnawowagmos 3a 15 nem. Kowxpemmo, riaccuguxayus
U300PadiCEeHUNl  UCNONB308AIUCL O  UOCHMUPUKAYUU — PAZTUYHBIX — MUNOS
NAHOWapmos, 8 m.u. 3aCMpoeHHvle PAlloHbl U PA3TUYHbIE NPUPOOHbBLE MUNDBL
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noYseHHO-pacmumenvHoco  nokposa.  Ilo  pesynemamam  obpabomxu
u300padxicenuti U  NPOCMPAHCMBEHHO20 AHAIU3A  ObLIO  BbIAGIEHO, YUMo
cmpykmypul, @opmbl U KoHgueypayuu 2opoockux neuzadxcei 6 laiibse
usmenunucy ¢ 1990 e.: 2opoockue niowaou y8eiudusaomcs, 8 mo epems KaK
NpUpoOHble NAHOWADMbL NOOBEP2IUCL COKPAWCHUIO UNU MOOUDUKAYUU, Ymo
ceudemenbcmeyem 00 UHMEHCUBHOU YPOaHU3aYUU mpex pauoHo8 meppumopuu,
00yCN06NIEHHOU  2YOOKUMU — COYUALHO-IKOHOMUYECKUMU — npoyeccamu  Ha
meppumopuu Tatieans. Tax, uzmeneHus 1aHOWLAPMOE Me2anonuca 6vl36aHbl
yeenuyeHuem anmpono2eHHOl Hazpy3Ku, yCuieHuem ypoaHusayuu u 9KCnancuetl
3emMau O epadocmpoumenvhvix Hyxco. Paboma npeocmaensem coboti
appexmuenvili  npumep  UCnoIb308anus — mexuuueckux cpeocmsé 1IUC,
2e0NPOCMPAHCIMBEHHO20 AHAIU3A U 00PAOOMKU KOCMUYECKUX CHUMKO8 OJiA
yenell u 3a0ay COYUOIKOHOMUHECKUX uccredosanull. Paboma nposedena
aemopom 60 6peMs KpAmKOCPOUHOU CMANCUPOBKU HA 2e02paghuueckom
Gaxyromeme Hayuonanvroeo Taiisanbckozo Vhusepcumema no
npasumenscmeennomy 2panmy Tauéanbckoeo MuHucmepcmea 00pa308aHuUs
(Taiwan Ministry of Education Short Term Research Award).

The technical study objective is to apply segmentation techniques for
clustering image into thematic areas. The data used in this research included
Landsat TM and ETM+ multi-band imagery covering chosen research area. The
image processing was performed using supervised classification in GIS
software. The technical aim of the research is image classification which
consists in automatic assignation of all pixels on an image into land cover
classes that are typical for this study area. The logical algorithmic approach of
clustering segmentation was applied to identify clusters for thematic mapping of
land cover types in the selected study area. While using data for spatial
modelling and mapping, specific study objectives should always be evaluated,
hence the model may have certain limitations and dependancies on the scale and
resolution [1, p.229].
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Fig.1. Landsat TM raster image (2005) covering Taipei area and Tamsui
river: 7 Bands, processed by ENVI GIS.

For instance, certain parameters, processes and objects (e.g. small
patches) may be recognized at large scales only. On the contrary, the information
can be lost when spatial data is taken at coarser spatial or spectral resolution or
topographic scales [2, p.22-27], [3, p.184], [4, p.115]. The data include satellite
images with 15 years time span: Landsat TM for the year 1990 (USGS, WRS-2,
Path 117, Row 043) and Landsat TM for the year 2005 (USGS, WRS-2, Path
117, Row 043). The images have geo-referencing at GCS WGS 84 datum. The
images have 30-m spatial resolution which is appropriate for the urban city
studies. Another problem consists in the availability of the data sources: the data
with best optical qualities may either be not available for a study area, contain
obstacles on the image (e.g., clouds- or snow covered areas), or be distributed at
commercial prices, e.g. very-high resolution (VHR) images SPOT.

Therefore, the satellite scenes of Landsat TM with middle-sized resolution
and open distribution have been taken for the research as available and
appropriate images for current objective. The data pre-processing include image
contrast stretching, which is useful as by default, ENVI displays images with a
2% linear contrast stretch. For better contrast the histogram equalization contrast
stretch was applied to the image in order to enhance the visual quality.
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Fig.2. Creation of Region Of Interest: study area extracted from the image
The Landsat TM scenes are presented by the seven spectral bands of the image
taken at one time with a spatial resolution of 30 meters for Bands 1 to 5 and 7
and 120 meters for the thermal infrared 6th band. Though the original scenes are
represented as grey-scale colored images, the application of the "Color
Mapping" function enables to present bands in colored palette. To visualize
images, the "Creating RGB Image" was applied using RGB Color button from
the menu Available Bands List. The Red, Green and Blue fields correspond to
the Band 7, Band 4, and Band 1, respectively. Simulation results based even
using the largest scale and resolution may not always provide the best results
due to the different approaches of the models. Different classification
approaches exists for the processing of satellite images. In the current study the
"supervised classification" has been used for detection of land cover types over
the study area. The next and final methodological steps include creation of
Region of Interest (Fig.2) and classification of all 3 areas of the city (Fig.3).
Classification was done on the basis of the multispectral data, spectral pattern, or
signatures, of the pixels that represent each land cover class. Different land
cover types and landscape features are detected using individual properties of
digital numbers (DNs) of the pixels. The DNs showed values of the spectral
reflectance of the land cover features, and individual properties of the objects.
The used algorithm principle consists in merging pixels on the images into
clusters, which is based on the assessment of their homogeneity and
distinguishability from the neighboring pixel elements.
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Fig.3. Regional division of the 3 regions within the Taipei city, Taiwan

The number of clusters was assigned to 15, which responds to the selected
land cover types in the study area. These cluster centers were then located within
the study area. During clustering procedure, each digital pixel on the image is
categorized to the respecting cluster, to which the mean DN value of the given
pixel is the closest. Upon classification of all pixels in such a way, the revised
mean vectors for each of the clusters were computed. The process is repeated in
an iterative way until optimal values of the class groups are received and pixels
are assigned to the corresponding classes.
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