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Abstract— The slums are now a reality to be recognised. They were undoubtedly the prior nightmare of inhabitants in the world. Marrakech region ex-
perienced strong population growth. There is also a major investment in the tourism sector in the city and its outskirts. Unable to access any property, for 
lack of means, the newcomers live in these slums, and build shelters. What makes things more difficult? The solutions exist and are even multiple. First, 
shanty towns should be included in urban planning to allow for consistent management and better integration of informal settlements in the city. Then, 
plots could be created for these people to avoid disorganized construction. In this work, we are interested in detecting the boundaries of the villages near 
Marrakech from their satellite images, as a study case: Sidi Zouine village (31.67,8.34). Our approach has two stages: The first, using k nearest neigh-
bour method for classification of the satellite image. The second, using a mean filter to regularize this classification. Our method gives satisfactory and 
encouraging results to detect the edge of the village and can be used as a tool to control the spread of slums. 

  

Index Terms- Classification, Satellite Image, k-Nearest Neighbour ( k-NN), median filter. 
 

——————————      —————————— 

1 INTRODUCTION                                                                     
HE     image processing is the set of methods and tech-
niques operating on them in order to make this operation 
possible, simpler, more efficient and more enjoyable, im-

prove the visual image and extract information deemed rele-
vant. The reader interested in this vast subject may consult the 
following references for more details [1], [2], [3], [4], [8].  
 Here we focus particularly on edge detection of the village 
from their satellite image to limit the spread of slums which is 
a district precarious illegal buildings formed by a poor suburb 
in or near a big city. This form of urban sprawl is growing al-
most always occupied government land without authoriza-
tion, and therefore these parts become places of crime by ex-
cellence. 

    We are interested in the region of Marrakech is the first 
tourist destination in Morocco, appreciated for its quality of 
life and its landscapes, its rich heritage and historical condi-
tions of easy access. It is perceived as a destination of confi-
dence. 

    Tourism is the engine of development and plays a lead-
ing role in economic development of the city by its ripple ef-
fects on other sectors. It helps to diversify the activities of the 
city and to preserve heritage. In addition, Marrakech hosts 1 
million tourists and 20% of the activity comes from the market 
which is very dynamic and can cope with the instability of the 
international market. Sector development calls for several 
measures on strengthening infrastructure and improving the 
urban environment and particularly the fight against the 
spread of slums. 
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    In this paper we propose a method based on remote sens-
ing to control the spread of slums in the regions of Marrakech. 
We took as an example Sidi Zouine village located 30Km from 
the center of Marrakech. 

    Our approach has two steps: the first is the classification 
of satellite image by the algorithm k-NN which is a method of 
supervised classification [] (Schowengerdt, 1997). It affects an 
element to the class most represented among the k closest el-
ements of the training set. The parameter k can reduce the 
effects of noise on classification. The second, using a mean 
filter to regularize this classification and obtain the detection 
of the outer contour of the village. 

    This article is organized as follows: first time we dis-
cussed the classification method and more specifically the 
method of k-NN, then we explain the method used for post 
processing used to regulate our classificationthe and based on 
mean filter. In the last section we presente experimental re-
sults and discussion. 
 
2  CLASSIFICATION AND TREATMENT OF SATELLITE IM-
AGE 
 
2.1 Principle of the classification method k-NN 

The classification is a method of data analysis that aims to 
separate the image into several classes of interest, ie to aggre-
gate data in homogeneous subsets [1], [6], [7], which share 
common features. It may be supervised or automatic (ie unsu-
pervised). In the supervised case, it requires a subset of data 
with known classes, called learning base in order to classify 
new data. Concerning our problem, we must determine two 
classes, the class of pixels buildings and the fields. For this we 
adopted the method of k-NN [1], [5], which is a supervised 
learning algorithm where the result of new instance query is 
classified based on majority of k-NN category. The purpose of 
this algorithm is to classify a new object based on attributes 
and training samples. The classifiers do not use any model to 
fit and only based on memory. Given a query point, we find k 
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number of gold objects (training points) closest to the query 
point. The classification is using majority vote among the clas-
sification of the k objects. Any ties can be broken at random. 
The k-NN algorithm use the neighborhood classification as the 
prediction value of the new query instance. The algorithm of 
k-NN is as follows [1], [5]: 

For each pixel (x,y) in the image: 

    - Calculate distances between every pixel and vector based 
B_{i} of the database: d ((x,y), B_{i} ) 

    - Search the k vectors of the training set closest to the pixel, 
ie, those with the k smallest distances. 

    - Assigns the pixel to the class most represented among 
these k vectors. 

2.2 Post treatment 
    After classification, usually we get isolated pixels, poorly 

sorted and contains areas of small discontinuities. To improve 
the mapping, we must rectify by reallocating these isolated 
pixels. In our case to regularize the classification we used a 
mean filter followed by an adaptive thresholding. 

    The principle of the filter medium is very simple: a pixel 
is replaced by the average of itself and its neighbors. In the 
definition of neighborhood that the filters will vary. 

    Because of the variety of image content filtering (size M x 
N) we apply an adaptive thresholding to free ourselves of lo-
cal contrast and allow good detection of edges in all regions of 
the image. We choose a threshold of the form: 

t=m+ßs  
 

( , ) /m u x y MN= ∑  
 2( ( , ) ) /s u x y m M N= −∑  

 

m and s are respectively the mean and standard deviation of 
the image u obtained in first step and we set β equal to 0.6. 
The thresholding is to compare the gray level of each pixel 
(x,y) of the image with a global fixed threshold t. In our case 
we use the new value of pixel thresholding given by the 
following expression: 
 

( , ) 255 if ( , )   ( , ) 0  ( , )U x y u x y t and U x y if u x y t= ≥ = <
 
Where U is a new image obtained after post treatement. 

 
 
3  APPLICATION  

 
Images used are of size (512 ×512) pixels obtained 

from google maps, with a scale equal to (1/(20000)). The algo-
rithm of k-NN is tested on these images and the parameter k is 
set at 3. Figure (2) shows the obtained results. The calculation 
time time is proportional to the size of the training set, which 
is logical since the algorithm calculates the distance between 
each new object and each element of the training set. To im-
prove the classification obtained by taking into account the 

spatial information provided by neighboring pixels in the im-
age, thresholding on the average yields good results as shown 
in Figure (3). 

5 CONCLUSION 
    In this article, we are concerned with the problem of 

slums in limited regions of Marrakech from satellite images of 
high resolution. Our approach has two steps: the first is the 
classification of satellite images by the technique of k-NN, the 
second . Our method gives satisfactory results and encourag-
ing, and this, by comparing the contours detected at different 
times which are intended to confirm the spread of slums 
around. 

    As a perspective, we have two proposals: one is to use a 
better method for classification,  the second segmentation is 
performed directly in the satellite image by Level Set bypass-
ing classification. 

  

 

 

 

 

 
 

Fig. 1. Image of Sid Zouine from google maps(31.67,8.34) 
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 Fig.2  Image after classification by K-NN 
 
 
 
 
 
 
 
          
 
 
 
 

 

 

Fig. 3 Final image after post treatment 
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