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Abstract: The surface of the earth is combination 

of various components which undergoing rapid 

land use and land cover changes due to various 

activities and natural activities. The main objective 

of this project is  to gain a good understanding of 

land use and land cover changes over a specific 

region. Identification of land covers like crop-land 

from remote sensing images. In this project, we are 

addressing the task of identification of different 

land covers using remotely sensed images which is 

further useful for image classification. For remote 

sensing data, we obtain ground truth values of 

different land and land use class labels carefully 

sampled from open source surveys. we are 

proposing Convolutional Neural Networks models 

for  prediction or identification of the land covers 

present in the satelliteimage. 

Keywords- Remotely sensed, Convolutional Neural 

Network, open source surveys. 

1. Introduction 

Land use classification is an important input for 

applications ranging from urban planning, zoning 

and the issuing of business permits, to real-estate 

construction and evaluation to infrastructure 

development. Urban land use classification is 

typically based on surveys performed by trained 

professionals. As such, this task is labor-intensive, 

infrequent, slow, and costly. As a result, such data 

are mostly available in developed countries and big 

cities that have the resources and the vision 

necessary to collect and curate it; this information 

is usually not available in many poorer regions, 

including many developing countries where it is 

most needed is paper builds on two recent trends 

that promise to make the analysis of urban 

environments a more democratic and inclusive 

task. 

A. ProblemStatement 

Land use and land cover classification provide 

information about land, how area of a particular 

region is classified based on the crops. For 

classification of land hyperspectral satellite images 

are used. Hyperspectral image provide information 

of an image in electromagnetic spectrum also main 

aim of hyperspectralimage is  to provide 

information of each pixel in a image . For 

performing land classification we consider deep 

learning concepts and for dimensionality reduction 

principle component analysis method is used. 

Dimensionality reduction is a method that consider 

some attributes without loss of total information on 
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a given dataset. For classification of land 

Convolutional neural network isused. 

B. Methodsused 

For classification of images principle component 

and Convolutional neural network is used. 

Convolutional neural network is a deep learning 

algorithm primarily used for image classification. 

The efficacy of convolutional nets in image 

recognition is one of the main reasons why the 

world has woken up to the efficacy of deep 

learning. CNNs are similar to neural networks 

which are made up of neurons like human brain 

neurons has learnable weights and biases. Each 

neuron receives various inputs and takes a 

weighted over the input pass weighted input 

through an activation function and responds with 

an output. There has a loss function for whole 

network. 

 
 

Figure 1. CNN model 

 

Convolutional neural network has input layer 

which takes input as image and pooling layers at 

the end it has fully connected layer where all dense 

layers are combined  to form output layer which is 

at the end of neural network. Classical neural 

network had just three layers as shown in Fig1 i.e 

input layer, hidden layer, output layer. 

Combination of these three layers is known as 

dense layers. In dense layer every neuron of 

particular layer is fully connected to next layer. 

Fully connected means each  neuron is connected 

to every neuron in previous  layer. Each neural 

network has multiple hidden layers. Number of 

hidden layers and neurons are important for 

architecture of neural network. If count of neurons 

is very less it result underfitting.At same time count 

of neurons is too many it result overfitting. There 

are some rules that describe number of neurons 

used by hidden layers: 1.The number of hidden 

neurons count lie between size of the both input 

and output layer. 2. Number of Hidden neurons 

should be 2/3 of the size of input layer and output 

layer. 3. Count of hidden neurons should be less 

than twice of size of neurons  ofinputlayer. 

 

2. RELATED WORK 

Lot of research had gone for image classification 

and they proposed various methods based on 

thereviews some of related works of land 

classification are: 

 

3. PROPOSEDMETHODOLOGY 

Proposed methodology sections describe 

implementation details of land use and land 

cover classification. 

  

                   Figure 2. Flow of work 



IJDCST @ July-Aug-2019, Issue- V-6, I-7, SW-18 
ISSN-2320-7884 (Online)  
ISSN-2321-0257 (Print) 

 

20 www.ijdcst.com 

 

 

A. Description of Dataset 

 

Dataset used for Land use and Land cover 

classification is Indian Pines dataset. It consists 

of hyper spectral images taken over North-

western Indiana. Each image has size of 

145*145 pixels and 224 spectral reflectance 

bands. Wave lengths range from 0.4 × 10-6 to 

2.5 × 10-6 . Indian pines dataset has 2/3 of 

agricultural land and 1/3 forest or natural 

continual plants. It also has two major dual lane 

highways and a railway line. Images are divided 

into 16 classes based on available ground truth 

values [5]. 

 

# Class Samples 

1 Alfalfa 46 

2 Corn-notill 1428 

3 Corn-mintill 830 

4 Corn 237 

5 Grass-pasture 483 

6 Grass-trees 730 

7 Grass-pasture-mowed 28 

8 Hay-windrowed 478 

9 Oats 20 

10 Soybean-notill 972 

11 Soybean-mintill 2455 

12 Soybean-clean 593 

13 Wheat 205 

14 Woods 1265 

15 Buildings-Grass-Trees-Drives 386 

16 Stone-Steel-Towers 93 

 

B. Division of Dataset 

Dataset is divided for training and testing for 

classification of land. Indian Pines dataset has 

total of 10249 hyperspectral images each of 

145×145 with 225 spectral bands for training 

2715 images are used and for testing 7534 

images are used. Images in training and testing 

phases has 16 classes each class has certain 

number of training and testing images [5]. 

 

 

C. Dimensionality reduction 

 

Dimensionality reduction is the process 

of decreasing dimension of dataset. A dataset 

may have lot of features, dimensionality 

reduction is defined as bringing the number of 

features to down. If total count of features get 

increased then there is a chance for model to 

become more complex and there is a chance for 

over fitting. To avoid complex over fitting 

problem dimensionality reduction method is 

used. Dimensionality reduction can be two types 

feature selection and feature engineering. 

Selecting relevant features is known a feature 

selection. Manually obtaining new features from 

existing features by performing operations is 

feature engineering. 

 

D. CNN 

 

After performing dimensionality 

reduction pass training data to CNN model. 

CNN has two hidden layers. Output of one layer 

is input to another layer. 
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E. Epochs and accuracy 

 

One epoch normally equal to one 

forward pass and backward pass of all the 

training examples in dataset. Here for land use 

and land classification 15 epochs are used, it 

result entire network to train 15 times both 

forward and backward. Accuracy of each epoch 

is given after completion of one forward and 

backward pass. 

 

4. System Architecture 

Figure 4 shows the architecture diagram for land 

use and land cover classification. 

 

 

Figure4. System Architecture 

 

Land use and land cover classification 

used Indian pines dataset with images of size 

145×145 with 225 spectral bands. After 

separation of training and test data, it performs 

dimensionality reduction technique. There are 

many dimensionality reduction techniques are 

available, this land use and land cover 

classification uses Principle Component 

Analysis(PCA). Number of components is 

reduced to 75. Applying dimensionality 

reduction techniques reduces number of 

components with loss of important information 

required for classification. After performing 

dimensionality reduction technique next step is 

to train the model. Model used here is 

Convolutional neural network, Convolutional 

neural network is a deep learning algorithm 

which uses two con2D layers. First conv2D 

layer ha filter of size 3x3, second layer also has 

same 3x3 filter. Activation function used in both 

layers is relu. In neural networks activation 

function main role is to transforming the added 

weight input from the node into another node for 

activation. Relu  is a linear activation function it 

will output only two values either positive value 

or zero. In many neural networks relu activation 

function is default. Next drop of 0.25 is given to 

model. Complexity of the model is reduced with 

dropout rate and main goal of dropout is to 

prevent overfitting problem. Dense layer is also 

known as fully connected layer, dense layer 

carryout classification on the features obtained 

from the convolutional layers. Here number of 

neurons is equal to 6 times of number of pca 

components. Activation function used here is 

also is relu unit. After forming one dense layer 

dropout of 0.5 is given to the model. Second 

dense layer used softmax as activation function 

with 16 neurons it is the output layer. 

 

5. Result Analysis 

 

The model takes 15 epochs and accuracy and 

loss of each epoch is given below table, 

 
Epoch 

 
Loss 

 
Accuracy 

 
1 

 
2.51 

 
0.22 

 
2 

 
1.88 

 
0.46 

 
3 

 
1.37 

 
0.59 

 
4 

 
1.05 

 
0.66 

 
5 

 
0.86 

 
0.72 

 
6 

 
0.75 

 
0.74 
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7 

 
0.67 

 
0.77 

 
8 

 
0.60 

 
0.79 

 
9 

 
0.55 

 
0.81 

 

 

 

 
10 

 
0.51 

 
0.82 

 
11 

 
0.48 

 
0.83 

 
12 

 
0.44 

 
0.85 

 
13 

 
0.42 

 
0.85 

 
14 

 
0.39 

 
0.86 

 
15 

 
0.37 

 
0.87 

 

Table 2 Loss and accuracy for each epoch. 

 

With increase in number of epochs accuracy of 

model are also increases and loss decreases. 

 

 

 

Figure 5:  Graph for Accuracy 

and  

 

 

 

 

loss Finally classification map 

 
 

Figure 6: Classification map 

 

6. Conclusion 

 

Land use and land cover classification can help 

to classify land based on agricultural land, 

rivers, building. This paper only deals with 

classification of 16 classes of crops. Further this 

process can be extended to buildings, rivers, 

barren lands etc. This classification process 

reduce the time taken to classify lands during 

natural disasters. It gives result quickly when 

compared to manual calculation. 
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