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Abstract. Change detection in remotely sensed imagery is defined as the procedure of quantitatively 
analyzing and identifying changes occurred on the earth’s surface from remotely sensed imageries acquired 
at different times. Land use change survey with remote-sensed imagery has been one of the important 
methods for the land manage apartment to understand and accommodate land resources, and has attracted 
universal attention. As a key element for many applications of RS such as resource inventory, environment 
monitoring, update of fundamental geographical database, etc., change detection technique is of urgent 
demands and has great potential in scientific applications. 
        Conflation is the process of combining the information from two (or more) geodata sets to make a 
master data set that is superior to either source data set in either spatial or attribute aspect. The objectives of 
conflation include increasing spatial accuracy and consistency, and updating or adding new spatial features 
into data sets. 

Based on the analysis and summarizations of researched home and aboard, the dissertation focused on 
Land Use/Cover Change detection using feature database of basic types based on vector-image data 
conflation, that is : Combining of  Land use map and RS image, feature is extracted. This methodology 
belongs to “Feature class” of LUCC. It should be pointed out that the researches must be focused on the land 
use span other then traditional methods of the pixels. 

The main contributions of the study were summarized as follows: 
1、Feature extraction based on land use span. The land use span is expressed by vector polygon along 

with raster region. First the spectrum feature database with histogram, texture and shape feathers of the span 
is formed. 

2、Foundation and update of feature database. In detail, firstly, by means of the sample span according 
to land use map in time T1, the features of each type of the land use classes are obtained in time T1. Secondly, 
each sample are analyzed, if the index of regional similarity between the image span of T1 and T2 is accepted, 
the samples in time T2 could be remained, otherwise the new samples around that sample are selected and 
are judged by the similarity between the samples of T1. 

3、Change detection based on and feature database. Each span of T2 will be classified according to the 
minimum Euclidean distance to the T2 sample span accepted, and the corresponding land use type will be 
assigned to the current span. 

4、Change information are extraction automatically based on Boolean operations. After classifications 
have been performed, the changed span were vectored, then the change information can be statistic through 
the different Boolean operations in GIS, and various change analysis can be made (i.e. urbanization and loss 
of the stew) 

The method is tested on the Quick Bird images of a district in Wuhan and the accuracy of the results is 
high as 85.7% (in loss of the stew) and 92.6% (in urbanization), and overall accuracy is 88.3%. 

Keywords: land use map, sample span, vector-image data conflation, feature database, LUCC, accuracy 
analysis  
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1. Introduction 
As a key element for land use cover change research, change detection technique is of urgent demands and 
has great potential in scientific applications [1]. However, there are still some problems that could not be 
solved properly by traditional methods in change detection, such as concentration of change information on 
all channels to produce temporal difference images, extraction of changed areas, identification of change 
types, etc. 

It should be pointed out that the researches must be focused on the land use spans other then traditional 
methods of the pixels. Recent analysis methods are commonly based on pixels, which thinking way confirms 
land surface type through every pixel’s spectral feature [2,3,4,5,6]. In this way, many methods appeared which 
were represented by spectral-match and multi-dimension spectral feature classification. Many worthy 
research results were accumulated and pushed forward the development of hyper-spectral remote sensing 
applied technology.  

This paper mainly researches change detection method based on land use spans. The land use span is 
expressed by vector polygon along with raster region. The dissertation focused on Land Use/Cover Change 
Detection Using feature database of basic types based on Land Use span, and abstracted standard land type’s 
gray character, texture character [7], and shape character within boundary of polygon which belongs to 
“Features” of LUCC. 

2. A methodology of LUCC change detection based on land use span  

2.1. Theoretical background 
The new methodology of LUCC change detection based on the land use spans other then the pixels. In detail, 
firstly, by means of the sample spans according to land use map in time T1, the features of each type of the 
land use classes are obtained in time T1.  Secondly, each sample are analyzed, if the index of regional 
similarity between the image spans of T1 and T2 is accepted, the samples in time T2 could be remained, 
otherwise the new samples around that sample are selected and are judged by the similarity between the 
samples of T1. Thirdly, each spans of T2 will be classified according to the minimum Euclid distance to the 
T2 sample spans accepted, and the corresponding land use type will be assigned to the current span. 

The main steps of LUCC change detection based on land use span are given as follows: 

 

Fig.1: The flow chart of LUCC based on the land use span 

2.2. Feature extraction and expression based on the LUCC map  
Based on span of land use map other then the pixels, this paper mainly extracted the following features: 

1.  Grey character 
There are two kinds of statistical analysis for multi-spectral remote sensing data: modular statistics and 

multi- statistics. 
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Traditional statistics includes: Mode, Median, Mean, Range, Variance, Standard Deviation, etc. 
Here, Mean, Maximum, Minimum and Standard Deviation was chosen for characters for spectra 

character. 
2.  Texture character 
Texture features is one of the most important features of images. Texture classification is the basic 

problem of image processing. 
There are lots of methods for texture analysis; the following types can be summed up: statistical 

approaches, Structure approaches, random approaches and so on. At present, the traditional method is the 
statistical method in remote sensing image texture analysis. 

In statistical approaches, the gray level co-occurrence matrix (GLCM) is used abroad and thought of as 
most effective texture features. In this study, we calculated four 8-gray levels co-occurrence matrix with the 
neighbor pixels displacement belonging to {(1, 0), (0, 1), (1, 1), (1, -1)}. We haven’t considered the rotation-
invariant characteristic of texture features in our experiments. We extract four statistics from four GLCM: 
entropy (ENT), contrasts (CON), angular second moment (ASM) and inverse difference moment (IDM). The 
major drawback to this type of method is long computation time. 

3.  Shape character 
The size and shape of the object is one of the important features for the object recognition, although 

spectral feature can describe the majority information of the object. But for some classes (such as: irrigated 
fields and orchards, rural settlements and independent mining sites) spectral values are very similar, but 
differ in shape. Therefore, for some special classes we need to extract the shape features. 

Based on the features of the area (A) and perimeter (P) of the land use span, the shape index k  is defined 

as : P
Ak =   

2.3. Foundation and update of feature database  
In order to ensure a higher precision when choosing sample plans more attentions should be paid to the 
following areas: Firstly, we must ensure that there are a sufficient number of sample plans, in order to avoid 
the occasional factors, each sample plans at least 10 to 100. Secondly, the sample plans must be 
representative, statistical characteristics of the sample must be close to the overall statistical features. In 
addition, the distribution of sample span should be dispersed in different locations of the research regions. 
Finally, the sample size should be large enough, so as to avoid the spectral effects from the mixed pixel. 

According to the rules above the sample span of each land use types we chosen showed in Table 1 below. 

Table 1. The sample span of each land use type. 

Code of land use Sample ID Quantity of samples   
111 1 13 
114 2 26 
115 3 61 
131 4 11 
154 5 133 

1
Crop 

155 6 8 
201 7 176 
203 8 42 
204 9 17 
206 10 4 
262 11 22 

2 building 

272 12 4 
311 13 10 
322 14 5 3 Bare land 

323&324 15 6 
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Referring to 2.3 above, each type of samples in both times T1 and T2 was analyzed, features was 
extraction one by one, if the index of regional similarity between the sample spans of T1 and T2 is accepted, 
the samples in time T2 could be remained, otherwise the new samples around that sample are selected and 
are judged by the similarity between the samples of T1. Feature database was founded and updated 
subsequently. Calculated statistics of each sample, for example, mean, variance, and other features to 
establish a basis for change detection between T1 and T2. 

2.4. The construction of the change index  
When the RS image has been conflated with the land use map in time T1, the preceding characters of each 
type of the land use classes are extracted based on the area of land use span. After that, the characters of each 
span are calculated on the image in time T2, we can evaluated the similarity of the region inside each land 
use span at different time.  

In this study, we put forward two types of indicators of evaluation of the regional similarity, they are : 

Index of regional similarity ( ijr ) as well as ratio of characters’ difference( ija ). 

ijr  is defined as: 

∑
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Where  ijr : regional similarity of each characters in i span(T1) and j span(T2) 

 ikx :  Character K of span i 

 jkx :  Character K of span j 
 m : Numbers of characters 

 kS : Standard deviation of the character k 
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Where  n : numbers of span each land use classes 

 m)(1,2,k …=  
 m : Numbers of characters 

Due to diversity of dimension among three kind of characters, we replace ikx  and jkx  with ikx′ and jkx′
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where ikx′  and jkx′
are same to equation 3 

2.5. Change detection based on the land use span 
Each sample are analyzed, if the index of regional similarity between the image spans of T1 and T2 is 
accepted, the samples in time T2 could be remained, otherwise the new samples around that sample are 
selected and are judged by the similarity between the samples of T1. 
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Firstly, the change index was judged by triple standard deviation, if less than the 3 times of deviation, 
then mark the land use span, vice versa. 

Secondly, each spans of T2   will be classified according to the minimum Euclid distance to the T2 
sample spans accepted, and the corresponding land use type will be assigned to the current span. 

2
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= − = −∑                                                         (5) 

If min{ }i kd d= ,  then the corresponding land use type k will be assigned to the current span. 

3. Experiments and discussion 
Based on the new methodology, we do experiment by means of Quick Bird image data of 2002, 2005 and the 
land use map of 2002. The main datum we used shows below. 

3.1. Main data sets 
1:10000 land use map 
1:5000 Wuhan map 
1:10000 Wuhan DRG 
Quick Bird satellite data in 2002, 2005 

 

Fig. 2: Quick Bird image conflation with the land use map 

3.2. Pre-procession 
3.2.1 Registration: In experiment, we pick 35 GCPs and 6 check points, make use of 3 order polynomial to 
geometric correction, projection: Transverse Mercator, Spheroid: Krasovsky, Datum: Krasovsky, total 
control point error is 0.2376, less then 0.5 pixel. 
3.2.2 Standardization: In order to reduce the diversity of spectra in different time series image, we 
standardize the image in 2002 and 2005. The standardization images were shown in figure 3 below. 

    

Fig. 3: Standardization of Quick Bird image 2002 (left) (R:4 G:2 B:1) 2005(right) 
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3.3. Results 
After image Pre-procession, we use the principle of chapter 2, some results we can obtain, the change 
detection result shows as figure 4. From the report released from Wuhan urban planning and land 
administration information center, we obtain the real change of the year in 2002 and 2005. Please see figure 
5 below. 

 

Fig. 4: Change detection based on Span of Land Use Map 

 

  

Fig. 5: Real change from Wuhan urban planning and land administration information center 

3.4. Accuracy analysis 
By means of our new methods, the monitoring results shows in figure 6 and figure 7 above, and according to 
land use map of 2002. The accuracy of change detection of Wuhan city between 2005 and 2002 is available, 
the total area of experimental region is 39.36 million square meters, the actual changes in the regional area of 
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3.543192 million square meters, land use/ land cover in the three years for the rate of change of 11.1%, 
changes we detected is 3.129433 million square meters, the detection rate is 88.3%. From the table 2 above 
we can see the changing trend is urbanization and loss of the stew, the concrete study was investigated and 
results were shown in figure 6, figure 7, table 3 and table 4. 
 

 

Fig.6: The loss of stew based on set theory operation 

 

 
Fig.7: The urbanization based on set theory operation 

Table 3.  The loss of stew based on set theory operation. 

Area(thousand m2) Numbers of Spans   02 
05 Experiment Real Experiment Real
115 0.754 0.754 1 1 
155 81.44 81.44 1 1 
201 1401.123 1554.72 10 16 
202 251.161 251.161 16 16 
203 1.504 1.504 1 1 
204 304.57 30.457 7 7 
Total： 2041.04 2194.59 36 42 
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Table 4.  The urbanization based on set theory operation. 

Area(thousand m2) Numbers of Spans05 
02 Experiment Real Experiment Real
111 7.7 7.7 1 1 
115 58.7 58.7 2 2 
131 123 123 3 3 
154 1554.72 1554.72 16 16 
155 35.7 35.7 1 1 
203 0 55.4 0 1 
311 0 4 0 1 
315 247.77 247.77 2 2 
Total： 2027.5 2086.9 25 27 

4. Conclusions  
From the figure 4 to figure 7 above, we can draw some conclusions: 

The method based on Vector-Image Data conflation has more precise than which on traditional methods 
of the pixels. The accuracy is high as 85.7% (in loss of the stew) and 92.6% (in urbanization) respectively, 
and overall detection is 88.3%. 

The experimental results demonstrate that the proposed method can cut down the computational costs 
and improve the accuracy. In one word, the new method is an attractive and effective method, which 
outperforms the traditional change detection methods. 
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