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Abstract— 
Agricultural GHG Emissions Decarbonisation includes mapping and classification, which are 

among the most challenging tasks in the agricultural domain. Accurate prediction of agricultural 

land type in developing countries and cooperation with local communities can prevent famine, 

enhance food security, and contribute to when it comes to natural prediction; most agricultural 

land use forecasting relies on locally-sensed data, such as rainfall measurements and farmer 

surveys conducted by field visits. Locally-sensed data provide detailed information but are 

expensive to collect, noisy, and extremely hard to scale. However, remotely sensed and satellite 

imagery data, as a cheap and globally-accessible resource, can work in conjunction with modern 

Atmospheric scientist David Leininger's experiments examined the advantages of using satellite 

imagery to develop maps to inform farmers on their agricultural capabilities and develop optimal 

strategies for selecting the most productive land locations. Remote sensing and satellite imagery 

data have the potential to permit ground-based forecast models to be utilized despite El Niño's 

effects. Better information aids in identifying where great crop yields are located. Deep learning 

takes the massive search spaces into consideration, using computer techniques to find the most 

productive locations for farmers. This offers a way to bypass deficiencies in traditional radar 

information, which is limited. 

 

Index Terms:Machine learning algorithms,Forestry,Credit cards,Control systems,Electronic 

commerce, Random forests. 

 

I. Introduction

Agriculture has been at the very root of 

society since the beginning of human 

civilization. The farming revolution nearly 

12,000 years ago, paved the way for modern-

day colonization, allowing people to move 

towards a more stable, reliable and civilized 

lifestyle. Optimal survival conditions led to a 

surge in the human population and gave 

people the freedom to explore and develop 

innovations. 

Agricultural Land Mapping describes how 

much of a global or regional area is 

surrounded by agricultural resources and 

human ventures, such as forests, agriculture, 

or other land types. With the recent 

advancement of satellites and remote sensing 

data providing constant access to such inputs, 

researchers have started focusing on land 

cover to better understand the features of 

Earth's surface. 
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Land cover information is presently utilized 

for various applications, some examples are 

forecasting weather, renewable energy, water 

control and supply, environment analysis, 

agriculture and its monitoring. Furthermore, 

it can be beneficial for disease control and 

disaster management. Likewise, the 

authorities of land management mainly use 

land cover to perceive and inspect the use of 

land, which is why this research can be useful 

for the society. Also, the human population is 

continuing to expand at unprecedented rates, 

which has brought the issues of food security 

and the impact of climate change to the 

forefront. 

Given these real-world applications of 

agricultural land mapping, it is no wonder 

that a huge amount of research has been 

performed to produce accurate land cover 

datasets in many geographical locations and 

varying scales. The recent advancements in 

satellite imaging techniques have made it 

easier for data scientists to create more 

efficient and accurate prediction models. 

There has been a corresponding surge in the 

application of newer, more advanced and 

complex machine learning models to the 

domain. 

Geospatial technologies like Remote Sensing 

acquire samples of electromagnetic radiation 

emanated and reflected by the earths 

terrestrial, atmospheric and marine 

ecosystems. This sampling allows them to 

survey and spot physical attributes of a 

region without the need for any physical 

exposure. These techniques are actuated 

through the use of satellite-based sensors, 

which can be active or passive depending on 

their operational requirements. 

Remote Sensing has made it possible for 

researchers to predict land type, crop yield 

and other meteorological and geological 

activities. These were previously 

unpredictable as a result of inaccessibility, 

the risk to human life and feasibility related 

complications in the manual collection of 

data from such locations. Several machine 

learning models have been implemented for 

land use classification research but very few 

of them have used remote sensing data. 

Remote sensing is the future of the global 

climate analytics spectrum and that ideology 

has formed the crux of our paper. 

This paper presents an ensemble framework 

consisting of multiple deep learning 

techniques to classify land utility and cover 

type. The model is realised on satellite image 

data acquired from the IKONOS Dataset and 

we calculate Precision Score, Recall and F-

Score metrics and Support values to quantify 

the efficiency of the models. 

II. Related Work 

Land cover classification techniques for 

satellite imagery have been created and 

validated in many remote sensing researches. 

One such study proposes a unique, fully 

automatic and cheap land cover classification 

(ALCC) method. This approach does not 

need knowledge of the land or the assignment 

of training classes beforehand. The ALCC 

technique is founded on unsupervised 

grouping algorithms, that is carried out over 

the six Landsat-8 30m spatial resolution 

bands and spectral indices rasters. The main 

limitation of this model is the predetermined 

number of samples. Another paper  

introduces a research on improved use of 

polarization signatures for optimal land 

classification in mixed sample situations. A 

decision tree is made based on the class 

boundaries optimal to provide land cover 

classification. Although this method works 

relatively well for mixed class scenarios, the 

accuracy is only around 75% which is not 

impressive. A novel metho called multimodal 

bilinear fusion network (MBFNet) was 
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introduced which merged the SAR and 

optical features for land use classification. In 

MBFNet, the fusion features extracted have 

strong discrimination to advancing classfying 

land-cover. However, this research wont 

group land types according to the type of 

crops that can be planted. A researchaimed 

on using artificial intelligence along with 

CNN to propose a new approach for land 

cover mapping. First a CNN model is trained 

with a broad range of images to get the land 

cover model. The model is then directly 

feeded satellite images which are split into 

pictures that are identical in size with the 

training ones. The results of the model are 

not satisfactory. This is because of the fact 

that it mixes up forested areas and water. 

Another framework was based on Spatial-

Spectral Schroedinger Eigen maps (SSSE) 

for automatic land cover classification 

optimized using Cuckoo-Search (CS) 

method. Support-Vector Machine (SVM) was 

used for the final map generation after 

clustering and dimensionality reduction. The 

greatest drawback of this way of 

classification is that an increased 

classification accuracy is obtained at the cost 

of computational efficiency. A supervised 

technique for classification of land cover 

needs prior information of the terrain and 

training classes to classify the satellite 

imagery. Several people have studied and 

researched a supervised approach for this 

problem, like the Maximum-Likelihood 

Classifier (MLC). The limitation of this 

approach is the requirement for operator 

intervention, which slows down the 

processing chain. In remote sensing, a 

framework for quick and precise monitoring 

and classification of various land cover, 

various spectral indices have been used. 

Spectral indices were also applied to 

ascertain areas where certain crop lands are 

prevalent. The drawback is that this method 

saturates at high class content making it hard 

to differentiate relatively large plant cover 

from very large plant cover. Thedata from the 

PALSAR-2 dataset was used to classify land 

in a project based on the use of a probability 

distribution function (PDF). The best PDF 

function is chosen by using separability index 

criteria and Chi-Squared test. This 

classification approach has good accuracy. 

However, these three PDFs (log-normal, 

weibull and normal) do not provide a good 

dissociated position result for splitting tall 

plant growth and modern samples. Most of 

the present land cover categorizing 

techniques only use single-modal remote 

sensing pictures, for instance, this one 

approach using optical images has faced the 

spectral confusion issue which lowers the 

accuracy of classification. This author 

[discovered that CNN performs classification 

with higher accuracy than Random Forest 

with Landsat image dataset. In this research 

CNN was implemented utilizing the Keras 

open-source library. It is necessary to find an 

optimal framework that works well with any 

given data since there are many ways to build 

the CNN architecture. However, 

classification using CNN for land cover faces 

a lot of limitations, such as the requirement 

for huge training image datasets. Multi-

spectral Light Detection & Ranging, LiDAR, 

proposed by Suoyan Pan et. al.  can yield 

point clouds advancing from several channels 

with variable wavelengths. Airborne LiDAR 

data produces relatively thorough and 

consistent spatial and spectral geometric data, 

which contributes to the classification of land 

cover and land use. This is classified into six 

different cover types – building, tree, water, 

grass, soil and road. The CNN model used 

the arguments are split into non-hyper-

parameters and hyper-parameters; the 

training process aims to find the most 

suitable combination of model parameters. 

The performance of this CNN was better than 

the tradition CNN models eg.AlexNet and the 

deep Boltzmann machine. proposes a deep 

CNN architecture which has an input layer, 5 
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convolutional layers and 5 successive fully 

connected layers which automatically 

classifies outdoor laser mobile survey 

information. The architecture uses the spatial 

pyramid (SP) concept during voxelization of 

MLS samples to overcome the problem of 

several points within a voxel assigned to high 

point density. This model tested on 5 variable 

combinations of classes consisting of tree, 

non-tree and electric pole classes from the 

dataset. paper tests and evaluates a new 

approach in the classification of multispectral 

airborne lidar points. A 2-step method is 

employed to classify over 5 million points. 

These are the return points that are then 

classified using their three-channel intensities 

and height data. The SVM classifier performs 

exceptionally well, but the rule-based 

classification of multi-return points was not 

as successful because the recorded intensities 

are not reliable.has put forth a method to train 

transferable deep models, which allows the 

use of land-cover classification by using 

unlabeled multi-source remote sensing data 

and creating an amalgam of sorting land-use 

that concurrently extracts accurate class and 

edge data. A scale sequence joint deep 

learning method is proposed . This innovative 

joint deep learning (JDL) method involves 

MLP and Object-based CNN that replaces 

the previous paradigm of scale selection, by 

predicting land use using an object-based 

CNN and predicting land cover via 

Multilayer Perceptron (MLP). This clearly 

models the relationship between the predicted 

LU and LC variables as a joint distribution. 

III. PROBLEM STATEMENT  
A fog computing node can be any network 

device with storage, computing and 

networking capabilities (routers, switches, 

video surveillance cameras, servers, etc.) . 

Security and privacy issues predominate in 

fog computing infrastructures. The security 

and privacy issues can be mitigated by the 

mentioned counter technologies like proper 

authentication, access control, secure 

channels, intrusion detection, trust 

management. While all these techniques are 

in place, fog computing can be considered a 

trusted device that users can rely on for 

processing, storing and managing data. This 

paper introduces fog computing as a trusted 

device. Based on fog computing, the present 

research proposes a secure cloud storage 

scheme. 

 

Architecture 

 

 
IV. EXISTINGSYSTEM 

Land cover classification techniques for 

satellite imagery have been created and 

validated in many remote sensing researches. 

One such study [1] proposes a unique, fully 

automatic and cheap land cover classification 

(ALCC) method. This approach does not 

need knowledge of the land or the assignment 

of training classes beforehand. The ALCC 

technique is founded on unsupervised 

grouping algorithms, that is carried out over 

the six Landsat-8 30m spatial resolution 

bands and spectral indices rasters. 

DISADVANTAGES: 

 The main limitation of this model is 

the predetermined number of samples. 

V. PROPOSED SYSTEM 

The agricultural problem we aim to address is 

the classification and mapping of the 

agricultural land for a specific region of 

interest related to a series of satellite and 

remotely sensed pictures taken before the 
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crops harvest. In particular, we attempt to 

predict the agricultural land based on the unit 

area in a given geological location. This 

author [10] discovered that CNN performs 

classification with higher accuracy than 

Random Forest with Landsat image dataset. 

In this research CNN was implemented 

utilizing the Keras open-source library. It is 

necessary to find an optimal framework that 

works well with any given data since there 

are many ways to build the CNN 

architecture.  

ADVANTAGES 

 Classification using CNN for land 

cover faces a lot of limitations, such 

as the requirement for huge training 

image datasets. 

 The CNN model used the arguments 

are split into non-hyper-parameters 

and hyper-parameters; the training 

process aims to find the most suitable 

combination of model parameters. 

The performance of this CNN was 

better than the tradition ALCC 

models 

VI. MODULES 

To implement this project we have designed 

3 modules and each module contains two 

algorithms with their accuracy comparison 

graph. 

1. Upload Dataset 

2. Preprocessing 

3. CNN Model 

Upload Dataset 

Upload dataset and run all other modules. To 

implement this project we have used LAND 

satellite images which contain images of 

FOREST, AGRICULTURE LAND, URBAN 

AREA and Range LAND. 

Preprocessing 

Owing to the inadequacy of appropriate data 

for training, the unmediated application of 

deep learning models is an unviable task. The 

use of multi-spectral images also rules out 

employing conventional computer vision 

techniques for pre- training. We employ the 

image pillow library to prepare raw images 

before they are feeded into the main model. 

Pillow is a fork of the PIL, short for Python 

Imaging Library. The Pillow is a library that 

offers many standard techniques for 

manipulating pictures. 

CNN Model: First, we start by training the 

foundational CNN model. The 3 main layers 

(Convolutional, Pooling and Fully-

Connected) are created and we integrate the 

inception module as a dimensionality 

reduction technique and to allow the CNN 

model to propagate backwards. The results 

generated and the weightage values are 

stored in a separate file. Then we define the 

ResNet 50, ResNet 50V2 and ResNet152V2 

neural networks to combine multiple 

perspectives across levels. The three models 

and the results generated by them are also 

stored in the same file. These deep learning 

models are trained multiple times to enhance 

their accuracy and we store the results from 

each iteration so that we can visualize the 

progressive improvement in accuracy. We 

plot the accuracy history for the resnet 

models. We also calculate Precision Score, 

Recall and F-Score metrics and Support 

values to quantify the efficiency of the 

models. 

VII. PROCESS MODEL 

 

The agricultural problem we aim to address is 

how to use a satellite and remotely-sensed 
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image to classify and map agricultural land 

based on different geological characteristics. 

While we need help mapping this land to 

make sure that it is associated with the right 

locations, we also need to understand what 

this agricultural land looks like to where it is 

being used to serve some or all of these 

needs. However, most satellite data, and, 

therefore, most data about agricultural land 

are unlabeled. Over the last 30 years, 

collection on remote sensing had largely 

existed, but these images have not yet been 

mapped in their relevant geological locations. 

The problem is that we have often s years left 

before the harvest. 

We employ a dimensionality reduction 

technique. In particular, global average 

pooling (GAP), we make use of deep 

learning architectures namely Inception 

CNN, ResNet and VGG to achieve 

significant 

The goal is to draw upon a framework 

through which to identify and project the 

succession of plant growth stages of a crop 

into the underlying structure. Factors 

identified with crop growth will naturally fall 

within these structure pictures.  

When labelled data is lacking, it is necessary 

to use training sets associated with nearest 

neighbours. The deep learning models will 

make it easier to optimize and enhance 

accuracy. 

PREPROCESSING 

Computer vision often struggles with raw 

data. Since an abundance of data is usually 

the problem, we print the digital images on 

the color filter paper in 5-muh Kelvin and 

take them with the built-in camera. We use 

the software Pillow to prepare the digital 

photos before they are fed to Deep Learning 

models. Pillow is different from Picture 

Image Library. It was developed as a pure 

Python (PIL) library that offers many 

common operations. The Pillow (a fork of the 

PIL) allows us to represent digitalized 

images. 

PROCESSING RAW IMAGES 

A computerized vegetation mask is applied to 

raw satellite images and pixel values with 

informative values are clipped in accordance 

with requirements for the algorithm. 

Permutation invariance allows the inference 

that only distinct pixel types from the mask 

map to a reduced form of image, eliminating 

the possibility of information/function loss 

when high-dimensional images are quantized 

into pixel amount data matrices. Icons or 

networks that visualize these measures 

several pixels/nodes to determine autostrate 

duplicates are laid in the noise/inappropriate 

data structure with analytical algorithmic 

rules. 

 

Results 
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VII. CONCLUSION 

 

The aim of this research is to develop a 

machine-learning model for the classification 

of land utility and patch type namely cover 

type within satellite images. The proposed 

system uses deep learning techniques namely 

convolutional neural network (CNN), 

residual network (ResNet) and VGG and is 

implemented in the Inception module that is 

actuated satellite images of land of area 

obtained from the IKONOS dataset which 

are categorized into eighteen categories that 

represent six classes of croplands. Evaluation 

has proven the proposed system superior to 

the previous approaches. 
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