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Abstract 
Background and Objective: In recent years, the preparation of land cover maps through 

digital classification of remote sensing data has been considered as a suitable alternative for 

the preparation of this type of maps. Remote sensing is one of the new and efficient 

technologies in extracting land cover, updating maps, and detecting land cover changes. In 

this dirction, the aim of present study is to compare two methods of pixel-based and object-

oriented classification in land cover mapping with using OLI image in Doviraj region, Ilam 

province using Idrisi Teerrset software.  

Research Method: After the supply of related image and implementing geometric and 

radiometric corrections on image, we applied two classification methods to land cover 

mapping. To assess the accuracy of classification methods, we used of indices of overall 

accuracy, kappa coefficient, producer accuracy and user accuracy. The results show that the 

object-oriented classification method has more resolution than the pixel-based classification 

method.  

Findings and Conclusion: The results of accuracy show that method of object-oriented in 

two indices of overall accuracy and kappa coefficient with (respectively) 94 percent and 0/93 

percent was more accuracy then to pixel-based classification method with overall and Kappa 

coefficient 88 percent and 0/87 percent. The result of this study suggests that from object-

oriented classification method use to production of land ucover map. 
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Extended Abstract 

Introduction: 

Land use includes various types of land use to meet various human needs. Land cover maps 

are a realistic representation of biological and physical phenomena on the earth's surface, such 

as vegetation, water, desert, ice, snow, and man-made phenomena. Basically, for optimal use 

of natural resource capabilities, obtaining accurate information on land use and land cover 

potentials is essential. Today, remote sensing technology is scientifically cited as a valuable 

solution for identifying natural resources, especially in the process of preparing vegetation 

and land use maps, in different regions of the world. Mapping vegetation and land use 

changes provides valuable information for understanding the state of nature and the 

anthropogenic environment by quantifying vegetation at local to global scales over a specific 

time period or over a continuous time period. Also, detecting vegetation changes is an 

indicator for determining landscape heterogeneity and biodiversity and ultimately determining 

priority areas for conservation. Traditional methods for investigating vegetation/land use, 

such as terrestrial mapping, are generally time-consuming and expensive. Meanwhile, satellite 

data, due to its superior features such as wide coverage, repeatability, and continuous 

updating, can be considered as the first choice in the discussion of land use recognition and 

preparation. The up-to- dateness and accuracy of these maps can play a significant role in the 

management and planning of natural and urban lands. The main goal of processing satellite 

images is to prepare thematic and efficient maps, and choosing an appropriate classification 

method plays an important role in this. Many classification methods, including maximum 

likelihood, minimum distance, etc., use spectral information in image bands. In these 

methods, it is expected that pixels with higher or lower brightness levels will be grouped in a 

multi-spectral space and in clusters appropriate to the types of land cover. Based on the 

research conducted, these methods have limited ability to separate classes that have similar 

spectral information and merge. As a result, in recent years, with the advancement of 

computer processing technology, new methods have been proposed for classifying high and 

medium resolution images. For example, the use of neural network methods, decision tree 

methods, methods derived from fuzzy logic theory, and the use of secondary information such 

as texture, background, and terrain features are among the most important of these methods. 

Based on the characteristics of image processing, in order to extract information from satellite 

images in these methods, they can be divided into two main groups, which are: a) 

classification method based on numerical values of image elements or pixels (base pixel) and 

b) classification method based on image objects (object-oriented). 

 

Methodology 

After preparing the satellite image using ground control points, the image was referenced to 

the ground with an error of about 0.4. Also, the relative radiometric correction method was 

used for radiometric correction. This method is to reduce the effects of atmospheric scattering 

on the image. After preparing the image, using the training samples collected (70% for 

classification and 30% for evaluation) from each user, the image was classified using the 

maximum likelihood method. Then, to perform the object-oriented method, homogeneous 

image segments were first created. The Idrisi TerrSet software divides the image into 

homogeneous segments based on four factors: window width, similarity tolerance, weighted 

average, and weighted variance factor, and the best value of these factors is obtained by trial 

and error. In the next step, based on the segmented image, and based on the training sample 

selected from them, the image is classified using one of the pixel-based classification 

methods, which usually uses the minimum distance from the mean method. In the last step, 

the software classifies the image using the object-oriented method based on the segmented 

image and the pixel-based classification. The most important factor affecting image 
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segmentation is the similarity tolerance. The closer this index is to 100, the smaller the final 

size of the segments becomes. This process will be repeated until the best result is obtained 

based on the user's opinion. 

 

Results and Discussion 

After classifying the image using pixel-based and object-oriented methods, then, the accuracy 

of the classifications was evaluated. To do this, training samples for each class were randomly 

collected from the study area. After implementing the training samples on the image level, the 

two classification methods were finally evaluated for accuracy. An examination of the 

producer and user accuracy for each of the methods used showed that in the pixel-based 

method, the most important factor reducing the producer accuracy for poor rangeland use and 

the user accuracy for fair rangeland use was spectral similarity. In addition, the same is true 

for the object-oriented method. However, object-oriented classification, due to the use of 

segmented background, has distinguished and classified these two applications much better 

than the pixel-based method. After classification by the two methods, a land use map of the 

Doiraj region was produced. Then, for each of the methods used, the area of different land 

uses was calculated and compared with each other. Based on the results obtained, the fair 

rangeland land use was the most extensive land use in both methods. A comparison of the 

areas of land uses extracted by the two methods shows that the largest difference was related 

to the fair rangeland land use (1251.72 hectares) and the smallest difference was related to the 

good rangeland land use (139.32 hectares). In the maximum likelihood method, the variance 

and covariance of the data are evaluated and it is assumed that all training areas have the same 

distribution. In fact, the training samples should be representative of all classes. Therefore, the 

more training samples are used, the more changes in the spectral features will be in that range. 

In contrast, object-oriented classification is a method based on segmentation. Image 

segmentation is the process of integrating pixels based on the homogeneity of image 

phenomena and is controlled based on four factors: window width, similarity tolerance, 

weighted average and weighted variance factor. The segments must be homogeneous within 

themselves and represent only one class, not a combination of several classes, and at the same 

time, there must be heterogeneity and differences between adjacent phenomena in the entire 

image. Creating a hierarchical network of segmentation is possible using a scale index, in 

which different levels of segments are created. In this hierarchy, smaller segments are always 

embedded in higher-level segments. Segmentation is possible using a scale index, in which 

different levels of segments are created. The main difference between the two methods of 

pixel-based classification and object-oriented classification is that the first method leads to a 

local result due to the marking of pixels or areas that have met the introduced criteria, while in 

the second method the entire image is converted into separate units. In fact, this method 

classifies image pixels into groups that meet uniformity criteria. Therefore, the object-oriented 

method first performs a complete image segmentation to identify the basic classification units. 

The accuracy assessment of the generated land uses showed that in both pixel-based and 

object-oriented methods, poor and fair rangeland were the most important factor in reducing 

accuracy. The reason for this reduction in accuracy is the spectral overlap and relative 

similarity in the pattern of land uses including poor and fair rangeland. Also state that the 

similarity in the spectral patterns of poor and medium rangeland was the factor in reducing the 

accuracy of the final maps produced. The scattered and small size of poor and medium 

rangeland within the region has caused difficulties in identifying and separating these two 

uses in pixel-based and object-oriented classification. Object-oriented classification, due to 

the use of segmented background, has separated and classified these two uses much better 

than the pixel-based method. 
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Conclusion 

The results of this study indicate the high efficiency and reliability of the object-oriented 

method in extracting land cover maps. However, the limitation in selecting optimal 

segmentation parameters and the potential error in segmentation are considered problems and 

disadvantages of segmentation and, in a way, object-oriented methods. Errors in segmentation 

can cause errors (deletion or addition) in classification. This will pose a serious challenge to 

the use of this method. Finally, considering the results obtained from this study and other 

work done, it can be stated that the object-oriented classification method is a suitable and 

more accurate method for extracting land use maps and also studying land cover changes 

compared to pixel-based methods if the segmentation process is carried out correctly. 
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