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Abstract 

Remote-sensing classification is a difficult action and need analysis of numerous 

factors. This paper investigates the process of remote sensing classification. Significance is 

placed on the characterization of major advanced classification approaches and the methods 

used for improving classification accuracy. This paper proposes that designing a acceptable 

image processing procedure is a prerequisite for a successful classification of remotely sensed 

data into a thematic map. The important steps of image classification may contain 

determination of a suitable classification system, training sample selection, pre-processing of 

image, feature extraction, suitable classification approaches for selections, processing of post-

classification, and accuracy assessment. The user‟s requirement, scale of the study area, 

economic condition, and analyst‟s skills are the most important things based on the selection 

of remotely sensed data, the classification procedure and the result quality of the 

classification.  
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1. Introduction 

In remote sensing research concentrating on image classification has long attract the 

centre of the remote-sensing group because classification results are the basis for many 

situation and reasonable applications. Researches and Scientists have done more efforts to 

developing advanced classification technique for improving classification accuracy However; 

classifying remotely sensed data into a thematic map remains a challenge because many 

factors, such as the complexity of the lands cape in a study area, classification may be 

overdone by the remotely sensed data and classification. The previous research and many 

books are particularly concerned with image classification; a complete up-to-date review of 

classification approaches and techniques is not available. Uninterrupted exposure of new 

classification algorithms and techniques in recent years necessitates such a review, which will 

be highly valuable for guiding or selecting a suitable classification procedure for a specific 

study. 

 

2. Classification process of remote sensing 

Remote-sensing classification is a difficult process and requires consideration of some 

factors. The main steps of image classification may contain resolve of a classification system, 

selection of training sample selection, pre-processing of images, Feature extraction, Selection 

of reasonable classification approaches, post-classification Processing and assessment of 

accuracy. The user‟s need, scale of the study area, economic condition, and analyst‟s skills 

are most important things affect the remotely sensed data selection, the form of the 

classification procedure, and the quality of the classification results.  
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2.1 Selection of remotely sensed data 

Remote sensing data, including both airborne and space borne sensor data, vary in 

Spatial, radiometric, spectral, and temporal resolutions. In the classification of image, the 

researchers need to knowing the strengths and weaknesses of different types of sensor data is 

important for the selection of Suitable remotely sensed data. Some previous literature has 

reviewed the characteristics of major types of remote-sensing data and summarized the 

characteristics of different remote-sensing data in spectral, radiometric, spatial, and temporal 

resolutions, polarization, and angularity. The selection of suitable sensor data isthe first 

important step for a successful classification for a specific reason. It needs considering such 

factors as user‟s need, the scale and characteristics of a study area, the availability of various 

image data and their characteristics, cost and time constraints, and the analyst‟s experience in 

using the selected image. 

Scale, image resolution, and the user‟s need are the most important factors affecting 

the selection of remotely sensed data. The user‟s need determines the nature of classification 

and the scale of the study area, thus affecting the selection of suitable spatial resolution of 

remotely sensed data. Previous research has explored the impacts of scale and resolution on 

remote-sensing image classification.  

In general, a fine-scale classification system is needed for a classification at a local 

level, thus high spatial resolution data such as IKONOS and SPOT 5 HRG data are helpful. 

At a regional scale, medium spatial resolution data such as Land sat TM/ETM+, and Terra 

ASTER are the most frequently used data. At a continental or global scale, coarse spatial 

resolution data such as AVHRR, MODIS, and SPOT Vegetation are preferable. Another 

important factor influencing the selection of sensor data is the atmospheric condition. The 

frequent cloudy conditions in the moist tropical regions are often an obstacle for capturing 

high-quality optical sensor data. Therefore, different kinds of radar data serve as an important 

supplementary data source. Since multiple sources of sensor data are now readily available, 

image analysts have more choices to select suitable remotely sensed data for a specific study. 

A combination of multi sensor data with various image characteristics is usually beneficial to 

the research. In this situation, economic condition is often an important factor that affects the 

selection of remotely sensed data and the time and labour that can be devoted to the 

classification procedure, thus affecting the quality of the classification results. 

 

2.2 Selection of a classification system and training samples 

A suitable classification system and a sufficient number of training samples are 

Prerequisites for a successful classification. Cingolani et al. (2004) identified three major 

problems when medium spatial resolution data are used for vegetation Classifications: 

defining adequate hierarchical levels for mapping, defining discrete Land-cover units 

discernible by selected remote-sensing data, and selecting representative training sites. 

Commonly a classification system is developed dependson the user‟s need, resolution of 

selected remotely sensed data, affinity with previous research, classification algorithms and 

image-processing available, and time restriction. Such a system should be instructive, 

extensive, and divisible. In more cases, a vertical classification system is acquire to take 

various conditions into description. 

An enough number of training representative and their genuineness are difficult 

For image classifications. Training samples are commonly gathered from fieldwork or from 

satellite images. Different collection schedule, such as isolate pixel, stone, and polygon, may 

be used, but the researcher would impact classification results, particularly for classifications 

with prime spatial resolution image data. When the environment of a study area is critical and 

diverse, selecting plenty training samples becomes grinding. This problem would be complex 
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if medium or rough spatial resolution data are used for classification, because a large volume 

of assorted pixels may occur. 

Hence, selection of training samples must examine the spatial resolution of the 

Remote-sensing data being used, accessible of ground reference data, and the complication of 

landscapes in the study area. 

  

2.3 Data pre-processing 

Pre-processing of images may contain the identification and reconstruction of bad 

lines, figurative change or registration of image, radiometric adjust and aerial correction, and 

topographic adjustment. If variant supplementary data are used, data transformation among 

different sources and quality consideration of these data are also require before they can be 

absorb into a classification procedure. 

Specific geometric remedy or image registration of remotely sensed data is a 

imperative for a mixture of various source data in a classification process. Atmospheric 

correction may not be required when the single date image is used for classification. The 

atmospheric calibration is compulsory when the multi date data is used for classification. The 

different types of methods, arranging from simple relative adjustments and dark-object 

subtraction to calibration resemble based on critical models, have been created for 

radiometric and atmospheric stabilization and modification. 

Geographic modification is another salient feature if the study area is located in 

uneven or substantial regions. A complete explanation of atmospheric and geographic 

correction is past the motivation of this study.  

 

2.4 Feature extraction and selection 

Selection of suitable variables is a difficult process for successfully implementing and 

classification of an image. More prospective variables can be used in image classification, 

including signatures of spectral, vegetation directory, converted images, textural information, 

multi secular images, multi sensing images, and additional data. Due to different abilities in 

land-cover disconnection, the classification accuracy can be decrease by using of many 

variables. The variable selection is important that are useful for separating land-cover or 

vegetation classes, especially when hyper spectral or multisource data are employed.  

More approaches, such as main component analysis, noise fraction transformation, 

differentiate analysis, extraction of decision boundary feature, non-parametric weighted 

feature extraction, wavelet transform, and spectral mixture analysis may be used for feature 

extraction, in order to reduce the data redundancy ingrained in remotely sensed data or to 

extract specific land cover information. An optimal subset of bands is identifying by using 

graphic analysis and statistical analysis.  In previous years the researchers explored the fuzzy 

logic system for feature selection. In 2002 the Peddle and Ferguson are examined three 

approaches for optimizing the selection of multisource data and these approaches were 

suitable to a variety of data analyses. In execution, a comparison of different combinations of 

selected variables is implemented, and a good reference dataset is crucial. In the supervised 

classification the good representative datasets are act as a key for implementation. 

 

2.5 Selection of a suitable classification method 

When selecting a classification method for use the resolution of the remotely sensed 

data, classification system and availability of classification software can be taken in account. 

All the classification methods have their own advantages. The question of which 

classification approach is suitable for a specific study is not easy to answer. Different 

classification results may be obtained depending on the classifier(s) chosen. 
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2.6 Post-classification processing 

Traditional per-pixel classifiers may lead to „salt and pepper‟ effects in classification 

Maps. A majority filter is often applied to reduce the noises. Most image classification is 

based on remotely sensed spectral responses. Due to the complexity of biophysical 

environments, spectral confusion is common among land-cover classes. Thus, ancillary data 

are often used to modify the classification image based on established expert rules. For 

example, forest distribution in mountainous areas is related to elevation, slope, and aspects. 

Data describing terrain characteristics can be used to modify classification results based on 

the knowledge of specific vegetation classes and topographic factors.  

In urban areas, housing or population density is related to urban land-use distribution 

patterns, and comparable data can be usedto exact some classification indecision between 

commercial and high-intensity residential areas or between pleasure grass and crops. 

Although commercial and high-intensity residential areas have similar spectral signatures, 

their population densities are considerably different. Similarly, recreational grass is often 

found in residential areas, but pasture and crops are largely located away from residential 

areas, with sparse houses and a low population density.  

Thus, expert knowledge can be developed based on the relationships between housing 

or population densities and urban land-use classes to help separate recreational grass from 

pasture and crops. Existing research has specify that post-classification processing is an 

Important step in improving the quality of classifications. 

 

2.7 Evaluation of classification performance 

In image classification procedure the evaluation of classification result is an important 

process. Different approaches may be employed, ranging from a qualitative evaluation based 

on expert knowledge to a quantitative accuracy assessment based on sampling strategies.  

To evaluate the performance of a classification methods contain six criteria: accuracy, 

reproducibility, robustness, ability to fully use the information content of the data, uniform 

applicability, and objectiveness. In reality, no classification algorithm can satisfy all these 

requirements nor be applicable to all studies, due to different environmental settings and 

Datasets used. These criteria include classification accuracy, computational resources, 

stability of the algorithm, and robustness to noise in the Improving classification. 

 Classification accuracy assessment is, however, the most common approach for an 

evaluation of classification performance. 

 

3. Conclusion 

 Remote-sensing classification is a complex process and requires consideration of 

many factors. This paper suggests that designing a suitable image processing procedure is a 

prerequisite for a successful classification of remotely sensed data into a thematic map. The 

major steps of image classification may include determination of a suitable classification 

system, selection of training samples, image pre-processing, feature extraction, selection of 

suitable classification approaches, post-classification processing, and accuracy assessment. 
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