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ABOUT IMPROVING THE ACCURACY OF CHANGE DETECTION OF
MULTISPECTRAL SATELLITE DATA

VY crarTi aHamI3y€eThCsl CydacHUM CTaH poOIT 3 BUSIBJICHHS 3MiH, aHATI3YIOTHCA MIJIX0U A0 OI[IHKU
JIOCTOBIPHOCTI aBTOMAaTH30BAaHOTO BUSIBJICHHS 3MiH, BIA3HAYAIOTHCS JKEpena MOMUIOK, HArOJOUIIYEThCs
Ha HEOOXIJIHOCTI BUKOPHUCTAHHS MPOCTOPOBUX MIAXOIIB aHAI3y JaHUX B OIIHIII JIOCTOBIPHOCTI Ta
MOJIINIIEHH] PE3YJIbTaTIB BUSIBICHHS 3MiH.

Key words: Reliability assessment, sources of errors, error matrix, accuracy assessment, spatial
analysis.

Change detection is the process of recognizing differences in the state of an object or
phenomenon from satellite images, observing it through certain (interested) points of time.
At the same time, not only presence or absence of changes in the state of the object is
recorded, but the degree and the “direction” of changes and therefore the nature of
changes. The area changes is also calculated. Change detection using multitemporal
multispectral satellite data is based on the assumption that a change in the state of an
object is expressed in a change in the spectral brightness of this object.

The change detection method using multitemporal satellite images is used to solve a
wide range of problems in various thematic fields. It is used for environmental monitoring
including land monitoring, land degradation studies, land inventory, justification of the
need to update cartographic materials, etc

One can distinguish the following groups of factors affecting the results of detecting
changes:

* the state of the environment and especially the differences in the conditions for
different dates, the natural features of the territory;

* characteristics of the sensor;

» methodological factors, reliability of the contractor, working conditions.
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It is noted [3] that errors of co-registration and single image classification error are
the most significant sources of error in change detection. The key issue in the procedure
for assessing the reliability of detecting changes is the control (test) data.

Accuracy assessment of the results of change detection, as well as other cartographic
material, can be carried out according to the following criteria: accuracy (spatial position
error), completeness (the ratio of the extracted information to that contained in the image),
reliability (decryption accuracy, lack of false information) [1, 2].

The reliability of the results of classification of a single image is estimated by
comparing the classified data with the control data (map), using a visual assessment
(qualitative indicator) and using statistical indicators (quantitative assessment) in the form
of an error matrix and indicators calculated from the elements of the error matrix.
Diagonal matrix elements represent the number (or percentage) of correctly classified
pixels, off-diagonal elements characterize errors of omission and error of commission.
However, the error matrix does not give spatial estimates of the reliability of the
classification of the image.

Error matrices are also used to quantify the results of change detection accuracy.
Compared to the error matrix of a single image classification results several basic forms
are used [4]: detailed (full), compressed 2x2 (changes / no changes), "transitional" 2x3,
binary. The compressed and transitional forms are obtained on the basis of the detailed
one. Accuracy assessment gives both the assessment of results and its analysis helps to
improve the results of change detection.

Despite the variety of forms of the error matrix for detecting changes, they also
cannot give spatial characteristics of the error distribution. The accuracy parameters based
on error matrix have an “averaging” nature. To increase the reliability, a spatial analysis of
the results of change detection is appreciated as an additional method for accuracy
assessing for comprehensive accuracy assessment and change detection results
improvement.

An approach for spatial accuracy assessment of a single classification results as well
as classification improvement based on such characteristics is discussed in [5]. Additional
spatial analysis can be performed by analogy with the postclassification method of change
detection, but as the input data one should use classification maps of one certain date
obtained, for instance, by applying different algorithms, etc. Thus one can perform a joint
spatial analysis of the results of classifications, quantify the areas of non-conformities,
identify areas that need to be clarified during field work, and also improve individual
classification results, directing efforts to correct errors. Since one of the main sources of
error in change detection as mentioned above is a single classification error after
eliminating errors of a single image classification by such approach one can assume that
the postclassification change detection accuracy will also increase.
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BBISIBJIEHUE I'PYBBIX OIIMBOK B IMHEWHBIX TEOJIE3MYECKHUX
MOJIEJIAX HA OCHOBE KOPPEJISIIIMOHHOI'O AHAJIN3A

Po3rnsiHyT0 MOXUIMBICTD BUSIBJICHHS Tpy0Oi MOMUJIKH y BUMipax MpH JOCTIKEHHI Ie€0JIe3UIHUX
nporenyp, ONUCYBaHMX JIHIHHMMHM MOJENSIMH, Ha OCHOBI KopemsmiiiHoro anamizy. Iloka3ana
MOJKJIMBICTh, BUKOPHUCTOBYIOUM MHOKMHHHH KOE(Ii€HT KOPEJsMii BUSABIATH IBiI 1 OuIbIe rpyoux
MOMMJIOK y BuMipax. [IpeacraBneni pe3yabTaTi YuCeNbHUX AOCTIKEHb.

Karwuosi cioBa: rpyba momuika, reoie3udHi BUMIPIOBAHHS, KOPEISIIIHHIN aHai3, MHOXKHUHHUII
Koe(DillieHT KOpesil

Hanuune rpyObix OmmMOOK MNpu HCCIACAOBAHUM JIFOOBIX MPOIECCOB OMUCHIBAEMBIX
CUCTEMOM JIMHEWHBIX YPAaBHEHUM, TaKUX KaK YPaBHUBAHUE TIEONE3UYECKUX CETEH,
ONTUMAJILHOE YIIPABJICHUE 3€MJICYCTPOUTEIHHBIMU MEPONPUSTUIMU U JAPYTUX, IPUBOIUT K
MOJYYEHUIO CMEIIEHHBIX U He3(pPekTHUBHBIX OLEHOK. CyIecTBYeT AOCTATOYHO MHOIO
CIOCOOOB BBISIBJICHUSI TPYOBIX OITMOOK, OCHOBA KOTOPHIX OOBIYHO CTATUCTUYECKUE METO/BI.
B mpencraBneHHOM Marepualie paccMaTpUBAETCs OJUH M3 CTapblX M HE3ACTYKEHHO
3a0BITHIX METOAOB [l] HA OCHOBE KOPPEISAIMOHHOIO aHaiu3a. Takke Mpeasaraercs ero
BO3MOKHOE pacUIMpEHUE Ha ciiydail He ogHOU rpyooi ommoOku. CyTh 6a30BOro Merona B
cieayromeM. [lo merony HaMMEHBUIMX KBaApaTOB sl JMHEHMHOM MOZENU mpolecca
BBIUMCIISIFOTCSl TIONPaBKUA V B pPe3yibTaThl M3MEpeHHd. B TepMuHax mnapamMeTpuyecKoro
crnoco0a 3To:

v=A-x+l=R-1

rnae R=0,"P _ specrhas MaTpula U30bITOUHOCTHU. Jlanee nony4aroT Koa(HUIUEHTHI
KOppeJSLIMU T} MEXy BceMu ctosiouamu R; mo odepenu u3 Marpuiibl U30BITOYHOCTH R u
BEKTOPOM IMOIPABOK V:

r.=corr(R,,v)

Tax xak matpuna R cBsi3aHa ¢ u3MepeHHsIMH, yYaCTBYIOIMMHU B OMMCAaHUM IpOlLiecca,
To, caenys [1], mis Toro HOmepa 1, rae mapHelii ko3¢ duuueHt xoppemsiuuu I[lupcona
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