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Objective:
Our objective is to create 

a multipurpose mobile 

robot that is capable of 

incorporating different 

modules that dedicate to 

a specific farm work



Introduction

Robotics in Agriculture:
• Autonomous Mobile robots
• Precision Agriculture
• Problem - Individual robots for individual tasks
• Solution - Modules for each task (Modular design)



Modularity

• Our robot is designed
modularly, so that the 
manufacturing cost 
and assembly cost will 
be reduced drastically. 

• We used “Design for 
X” principles while 
designing, thus 
number of parts 
needed is decreased.

• Individual modules
designed to perform
specific tasks can be
attached seamlessly 
to the main base 
robot.



Robust Modular Design:



Spraying  Module: 

• The spraying module consists of a tank which holds pesticide or weedicide depends on the
application. The tank is connected to the sprayer system which is actuated by a stepper
motor to go to a specific position where weed is detected. Once the sprayer is in position a
servo motor will trigger the sprayer nozzle thus spraying the contents onto weed.

• The entire spraying module can be detached and attached easily. The tank that is used in
the design is readily available to the farmers



Precision crop and Vegetables Harvesting:

We have designed a lightweight robot arm  

that is capable of picking Vegetables and 

also specific cash crops like Cotton



Weed Detection Disease ClassificationLane Detection

AI and Computer Vision Module:



Proposed Architecture



Weed Detection Disease ClassificationLane Detection

AI and Computer Vision Module:



Proposed Methodolgy
Development of a modular ecosystem

using robot operating system (ROS) for

farming applications.

Vision-based weed and crop

detection, classification, localization

and precisely spraying over weeds,

and diseases.

The robot operating system will interface

with micro-controllers to control vehicle

trajectory, and sprayer nozzle position

and get sensor data.



Cotton Detection



Lane Detection 

Lanes are sent in form of line vector to navigation module.

Color

Masking

Hough 

Transform



Cotton Disease Classification 
& weed detection  

Results 

• Test Accuracy = 86% (lr=0.002,epochs=5)

• Deep Learning model : TinyVGG (Convolutional Neural Network)



Robot Modelling & Simulation

• 3D Model design using Solidworks
• URDF (Universal robot description format) used for ROS
• Transformation tree & Kinematic chain
• Kinematics of drive (Differential drive )
• Gazebo plugin & World
• Sensors Integration in Gazebo
• IMU, Camera, GPS
• Rviz, RQT 
• Final Rviz & gazebo
• Control Video & Live demo If possible



3D Model 



URDF

• XML file format used in ROS to 
describe all elements of a robot

• specify the kinematic and 
dynamic properties of a single 
robot

• Joints, Links, Properties (Visual, 
collision, Inertial)

• Poses, Transformation matrix
• Limitations : Can’t describe 

Parallel linkages 



Transformation Tree



RViz



Gazebo Plugins 

• Differential drive
• Controller
• Sensors (IMU, GPS, Camera, Lidar)



RQT



Manual Control of Robot in Gazebo



Android App

Remote-controlled & 

autonomous operation
Main screen Crop data



IOT: Android app

Live Location heatmap Robot live state



Android app : Next Update on UI



Cost-effective: Modularity and Manufacturing 

Advancement:AI, Computer vision, and IoT technologies  

Multiple control Modes: Autonomous, Manual 

Multifunctionality: Autonomous mobile robotic Platform 

Effective User Interface

Remotely Controlled with mobile phone 

Data monitoring with Android App

How is our solution Innovative and more cost-effective?



SPECIFICATIONS



Cost Estimation



THANK YOU!!!


