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Abstract - About 70% of Nepal's population is 
directly involved in agriculture, making it a 
strongly dependent agricultural nation gifted 
with agro biodiversity. Nevertheless, despite 
having an economy based primarily on 
agriculture, Nepal faces difficulties in the 
agricultural sector due to a lack of funding and 
resources. This model is made to boost crop 
yield in order to address these problems and 
promote the development of the agricultural 
industry. This replica's main goal is to create a 
technology that makes the agricultural system 
simpler. The proposed replica includes a 
number of capabilities, including automated 
watering, automatic grass cutting, soil moisture 
monitoring, and plant disease diagnosis using a 
machine learning algorithm. The model 
examines plant leaves with a camera to detect 
diseases in plants using machine learning 
algorithms. Additionally, it gauges the amount 
of soil moisture and, if necessary, initiates 
automated watering. The prototype can be used 
for both field plowing and lawn cutting. 
Bluetooth signals make it possible for data to be 
sent and received, making the gadget easy to 
operate using a smartphone. 
 
Keywords: Agricultural robot , IoT, Machine 
learning in agriculture. 

 
 

 I. INTRODUCTION 
 

The "Internet of things" (IoT) refers to a 
system of real-world components equipped 
with sensors, computing power, software, and 
other technologies that communicate with one 
another through the Internet or other 
communications networks without requiring 
human-to-human or human-to-computer 
interaction, with the help of unique 
identifiers[1]. Agro-Bot is an IOT-based 
device that assists farmers in agriculture. One 
can control this device using their smartphone 
via Bluetooth signals. Raspberry Pi contains a 
machine learning algorithm that analyzes leaf 
images to find any diseases that may be  

affecting plants and crops. The results are 
stored within the Raspberry Pi after the 
processing and can be displayed in a web-
page. That is why this device is convenient to 
use. 
 

III. LITERATURE SURVEY 
 
P. R. Rothe and R. V. Kshirsagar introduced a” 
Cotton Leaf Disease Identification using 
Pattern Recognition Techniques” which Uses 
snake segmentation, here Hu’s moments are 
used as a distinctive attribute. Active contour 
model used to limit the vitality inside the 
infection spot,BPNN classifier tackles the 
numerous class problems. The average 
classification is found to be 85.52%.[2].  
 
Rupali S. Kad, Gaurav S. Nikam, and Praveen 
Kumar Singh, [2015], The author of this study 
work centered on the management of water 
resources, water conservation, and the precise 
watering of crops in accordance with best 
practices, all under the supervision of a soil 
moisture sensor. The article suggested an 
automated robot that runs on an ARM 7 
processor that may be utilized to solve 
farming's challenging problems. This served as 
the foundation for our study and subsequent 
autonomous multipurpose farm robot 
manufacture[3] . 
 

    III. PROPOSED SYSTEM 
 
This system consists of two main parts, 
Raspberry Pi which is responsible for 
processing leaf images and storing the results, 
and Arduino Uno which controls the 
mechanical components within the system.  
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III. Noise Reduction Filter 
Rothe and Kshirsagar work on Cotton Leaf 
Disease [3] introduces snake segmentation and 
Hu's moments as distinctive attributes. At this 
stage, OpenCV's noise reduction techniques 
like Gaussian blur and median filtering are 
employed to refine images, reducing noise and 
enhancing disease features' prominence. 

 
Fig 5: Filtered Image of Leaf 

 
IV. Feature Extraction 
 
TensorFlow plays a crucial role in feature 
extraction. Distinctive attributes like Hu's 
moments, essential for leaf disease 
differentiation, are extracted. These features, 
learned from a trained dataset, hold vital 
information for disease classification. 
 

 
Fig 6 : Feature Extraction of Leaf  

 
V. Segmentation 
 
Taking clues from Rothe and Kshirsagar [3], 
snake segmentation and active contour models 
can be implemented using OpenCV. Using 
advanced methods like active contour models, 
OpenCV accurately marks disease boundaries. 
Moreover, OpenCV's skill extends to using 
color thresholds, finely segmenting based on 
predefined colors. 
 
VI. Classification 
 
In the world of classification, TensorFlow's 
role becomes clear. Equipped with pre-learned 
models, especially the Backpropagation 
Neural Network (BPNN), TensorFlow takes 

on the complex task of categorizing disease 
types and gauging their seriousness. This 
advanced system processes the features we 
previously extracted to provide detailed and 
well-informed predictions. The BPNN 
classifier tackles the multi-class problem, 
assigning disease types and estimating 
severity levels with an average classification 
accuracy of 85.52%, as indicated by Rothe 
and Kshirsagar's findings[3]. 
 
VII. Post-processing 
 
The outcomes of classification are further 
polished, making it easier to accurately 
categorize disease severity according to the 
classification scores. Post-processing includes 
these steps: 
 

● Thresholding: Implement 
thresholding techniques with OpenCV 
to classify disease severity based on 
classification scores. 

● Smoothing: Utilizing  OpenCV's 
morphological operations to refine 
segmented regions, removing small 
artifacts. 

● Result Visualization: Overlay 
cleaned masks on original images 
using OpenCV to visually confirm 
disease regions. 

 

 
Fig 7: Leaf description after Post-processing 

[5] 
 
VIII. Result Analysis and Reporting  
 
The final stage centers on careful analysis and 
subsequent reporting. This crucial point 
involves a detailed assessment of disease 
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