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(1) Introduction: With the acceleration of 

urbanization process, maps used to illustrate 

buildings and their distributions are quite 

significant. However, under the circumstances of 

some remote and rural areas, such kinds of maps 

are often insufficient and defective. This study aims 

to investigate the new way based on machine 

learning for building identification. 

(2) Data: The data used in this study are captured from 

Google satellite map in February, 2015, indicating 

the area called Kaysone, which locates in the 

Savannakhet province of Laos.  

(3) Methodology: In order to identify the buildings, and 

compare with the former approaches, our approach 

has some predominant unique points. We utilize the 

machine learning methodologies based on Adaboost 

and Convolutional Neural Networks (CNN) 

respectively, both contain two steps. In training step, 

the input is the training data which contains the 

information of different feature, after trained by the 

algorithm, the classifiers would be generated; in 

testing step, the input is the testing data, the 

identification result would be generated via 

classifiers. However, the information of the feature 

used in both algorithms is different. AdaBoost 

method utilized in the experiment mainly based on 

Color Feature and Haar-like Feature could identify 

the buildings via the color and texture information of 

buildings; CNN method could transform complex 

and non-linear mapping from high-dimensional 

feature space to a low dimensional space where 

classification is obvious. The CNN method could 

express deeper information of the buildings with the 

help of convolution kernel etc. Due to the principle 

of CNN, allows it to be successfully applied to such 

kind of field. 

(4) Results: For different study areas, the overall 

accuracy of our methods could be up to about 95%, 

and the Kappa Coefficient could be up to 0.824, 

which could show a high performance. It means, the 

majority of the buildings could be identified, such as 

the result in Figure 1. In addition, we could infer the 

performance of the proposed method is quite stable 

for different areas. 

(5) Future steps: In order to test the stability of the 

method, more areas including diverse characteristics 

need to be tested. In addition, by observing the 

identification results, some identification target could 

not be extracted due to the different color and 

characteristics from the training samples. We 

consider solving such kind of problems by utilizing 

transfer learning method, which could enhance the 

classifier, and make the classifier obtain the ability of 

identifying the new targets that are similar to the 

former targets. 

 

 

 

 

 

 

 

Figure 1: The identification result of the method. The data (left) used in this study is captured 

from Google satellite map, and the right image is the identification result. Where Gray refers to 

the unknown part; Green means the actual buildings that were correctly classified as buildings; 

Blue indicates the non-buildings were incorrectly labeled as buildings; Red shows the buildings 

that were incorrectly marked as non-buildings, and Black means all the things correctly classified 

as non-buildings. 


