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ABOUT IMPROVING THE ACCURACY OF CHANGE DETECTION OF 
MULTISPECTRAL SATELLITE DATA 

 
У статті аналізується сучасний стан робіт з виявлення змін, аналізуються підходи до оцінки 

достовірності автоматизованого виявлення змін, відзначаються джерела помилок, наголошується 
на необхідності використання просторових підходів аналізу даних в оцінці достовірності та 
поліпшенні результатів виявлення змін. 

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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ВЫЯВЛЕНИЕ ГРУБЫХ ОШИБОК В ЛИНЕЙНЫХ ГЕОДЕЗИЧЕСКИХ 

МОДЕЛЯХ НА ОСНОВЕ КОРРЕЛЯЦИОННОГО АНАЛИЗА 
 

Розглянуто можливість виявлення грубої помилки у вимірах при дослідженні геодезичних 
процедур, описуваних лінійними моделями, на основі кореляційного аналізу. Показана 
можливість, використовуючи множинний коефіцієнт кореляції виявляти дві і більше грубих 
помилок у вимірах. Представлені результати чисельних досліджень. 

Ключові слова: груба помилка, геодезичні вимірювання, кореляційний аналіз, множинний 
коефіцієнт кореляції  

 
Наличие грубых ошибок при исследовании любых процессов описываемых 

системой линейных уравнений, таких как уравнивание геодезических сетей, 
оптимальное управление землеустроительными мероприятиями и других, приводит к 
получению смещённых и неэффективных оценок. Существует достаточно много 
способов выявления грубых ошибок, основа которых обычно статистические методы. 
В представленном материале рассматривается один из старых и незаслуженно 
забытых методов [1] на основе корреляционного анализа. Также предлагается его 
возможное расширение на случай не одной грубой ошибки. Суть базового метода в 
следующем. По методу наименьших квадратов для линейной модели процесса 
вычисляются поправки v в результаты измерений. В терминах параметрического 
способа это: 

 
v A x l R l     , 

 
где vR Q P   – известная матрица избыточности. Далее получают коэффициенты 

корреляции  ri между всеми столбцами Ri  по очереди из матрицы избыточности  R и 
вектором поправок v: 

 
( , )i ir corr R v . 

 
Так как матрица R связана с измерениями, участвующими в описании процесса, 

то, следуя [1], для того номера i, где парный коэффициент корреляции Пирсона 


