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Abstract 

With the continuous development of deep learning, semantic segmentation of remote 
sensing images based on convolutional neural network has also become a research 
hotspot. This paper will use SegNet network to segment vegetation, build, water and 
road in remote sensing images. After 20 iterations of the network, the accuracy of the 
network in the training set has reached 95.82%, and a good level has been achieved. 
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1. Introduction 

Remote sensing technology is based on the theory of electromagnetic wave, using various 
sensing instruments to collect, process and finally image the electromagnetic wave information 
radiated and reflected by long-distance targets, so as to perceive and identify [1][2]. In recent 
years, deep learning technology has developed rapidly[3][4],  Semantic segmentation of remote 
sensing image based on convolutional neural network has become the focus of research[5][6][7]. 
Therefore, this paper constructs SegNet neural network for semantic segmentation of remote 
sensing images. 

2. Research process and method 

2.1. SegNet network model 

SegNet[7] is a classic deep learning segmentation network, which borrows part of the classic 
convolutional neural network and the open source project of image segmentation developed 
by the team of Cambridge University. It can segment the area where the object in the image is 
located at the pixel level, such as roads, vehicles, pedestrians, etc. Its implementation consists 
of a convolutional neural network, which is mainly composed of encoder and decoder. The 
structure is shown in Figure 1. 

 

 
Figure.1: SegNet network structure[7] 
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2.2. Network parameter setting 

In this paper, when training SegNet network, the optimizer selects Adam, the learning rate is 
set to 0.0001, the batch size is set to 8, the epoch is set to 20 times, and the shuffle value is set 
to 20000, so as to prevent over fitting in the process of network training. 

3. Experiment 

3.1. Data set  

The experiment uses the data set published by "CCF". There are five types of classification 
samples in the data set: vegetation, roads, buildings, water bodies, and others. Because the 
convolution neural network model has strong expression ability. In order to prevent network 
overfitting, it is necessary to enhance the data set. In this experiment, the images in the data set 
are randomly cut according to the pixel size, and the operations such as rotation, horizontal flip 
and vertical flip are carried out on the cut images to expand the data set to 120000 pixels, The 
ratio of training set to verification set is 8:2, including 96000 training sets and 24000 
verification sets. 

3.2. Experimental results and analysis  

3.2.1. Network model accuracy / loss data analysis 

In this paper, the commonly used model evaluation indexes, accuracy and loss, are used to 
evaluate the model. After a long time of training, the accuracy / loss curve obtained from SegNet 
network training is shown in Figure 2. In the figure, ACC and loss represent the accuracy and 
error of the training set, val_ ACC and val_ Loss represents the accuracy and error of the 
verification set, and counts the training logs of each network model, see Table 1.  

  
Figure.2: Accuracy / Loss curve of SegNet 

 

Table 1: Training log of each model 

Epoch acc loss val_acc val_loss 

1 66.58% 0.86 75.69% 0.63 

5 88.02% 0.30 88.28% 0.29 

10 93.33% 0.16 92.28% 0.19 
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15 95.04% 0.12 93.55% 0.16 

20 95.82% 0.10 93.96% 0.16 

 

It is obvious from the data in Figure 2 and table 1 that the ACC of SegNet network tends to be 
stable when the number of epochs reaches 15, and finally reaches 95.82% of the peak when the 
number of iterations is 20, and the loss decreases to 0.10. 

3.2.2. Split presentation of validation set 

Segnet network is used to segment the large-scale remote sensing image of the verification set. 
The segmentation effect is shown in Figure 3. In the figure, (a) represents the remote sensing 
image to be segmented, (b) is the artificial label image, and (c) is the segmentation effect image 
of SegNet network. It can be seen from (c) in Figure 3 that SegNet network can better complete 
the segmentation of remote sensing images. 

 

 
Figure.3: Segmentation effect 

4. Conclusion 

SegNet based on convolutional neural network can better realize the semantic segmentation of 
remote sensing images. When the number of iterations reaches 20, the network tends to be 
stable, and the accuracy of the training set can reach 95.82%. 
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