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An Intelligent Serverless AI pipeline for infrastructure
creation based on Agricultural sensory IoT data

Vedant Rajendra Chavan
x23393131

1 Introduction

This project is an end-to-end IoT Montoring and selfinfrastructure creating Recommend-
ation system which takes the agricultural sensory data and suggests infrastructure based
on the volume of data. The configuration module provided will give you a brief overview
of the setup and dependencies required.

2 Enviroment Setup

2.1 System Requirements

• Haredware Required–Stable internet connection, 8Gb Ram

• Opreating System–Linux,macOS,Windows

• Processor–x86 Quad-Core processors

• Code editor–VS Code (any python compiling editor can work)

• Python Version–Python3.8 or more

2.2 Local Files and Cli Dependencies

• Run aws configure and provide (AWS ACCESS KEY,AWS SECRETKEY,Region,
and output format)

• Virtual Enviroment(venv)– install venv with the command python -m venv
myenv and run the venv using Venv Documentation (2025)venv/scripts/activate

• Requirements– install all the requirements that are present by running the com-
mand in file pip install requirements.txt in cli

• ProjectSetup–I have created a complete setup.sh file that will help you to cre-
ate the core infrastructure of theproject the tables in dynamodb, lambda triggers,
sns topic, kinesis stream and IAM policies which you can use as base structure.
Note- you can change the policies and services as per your requirements.

• Cleanup Script–Run the file cleanup all.sh to clean the existing infrastructure.
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2.3 Core Aws Services

• Lambda: Lambda is used to trigger the data from kinesis stream and ml model
for creating infrastructure.Lambda Documentation (2025)

• DynamoDb: for storing the sensory data in the the database for processing Dy-
namodb Document (2025)

• kinesis: used for streaming data in real-time from the sensors. Kinesis DataStream
(2024)

• sns(Simple Notification Service):sending alerts to the users about the payloads.

3 Project Flow

This is IoT driven agricutural smart Ai pipline project for this the major flow of the
project is sensor ⇒ devices ⇒ kinesis ⇒ lambda triggers ⇒ ml model ⇒ dashboard
for the prediction of infrastructure and the crop recommendation in this section i will
describe the overall flow in the project

3.1 Sensory Data:

For this project I have created eight sensors that is sending data in Mqtt format from a
sensory script sensors.py to devices that are implimented in the fields which is sending
data to the Kinesis stream which will trigger a lambda function for the ml model for
prediction of the infrastructure, below I am attaching a CLI sensor flow from the sensors.

Figure 1: Sensory Data

3.2 kinesis stream:

The kinesis is a data streaming Aws service that ingests the data in real time Kinesis
DataStream (2024) in my project kinesis plays the major role for streaming data in real
time you can check if the data is being ingested through kinesis by two methods, firstly
by checking the dashboard of Aws or running the CLI command aws kinesis describe-
stream –stream-name AgricultureSensorStream will help you to verify your data
in terminal so that you will not see mismatch or error in system.

3.3 lambdatrigger:

The lambda trigger is the backbone of our system so it is necessary that lambda is coded
accurately, any mismatch in the system db names with variables can lead entire system
to fail.
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3.4 Mlmodel:

The data after being ingested is provided to the model where the model impliments
various testing and training over data and makes decision based on the data volume and
sets scaling condition for infrastructure, scale up, scale down and maintain are the
three major conditon in my infrastructure.

3.5 SNS Topic:

The use of the SNS is to notify users with the alerts. so I have create a topic in SNS and
connected with the alerts by setting the condition in any scale up, or scale down notify
user. You can create various topices such as actuators, sensor info, registration etc.SNS
Document (2025)

4 Project Structure

This project has a very simple but understanble structure if we ignore the packages from
venv, node modules,and sensor dumps as json the overall structure goes as:

• src folder– This in the main folder of the directory which contains three major
files sensors.py, device sim.py, main.py so the sensors data file sends data to
devices where in project you can see i have implimented 3 major devices which are
ingesting 8 sensor data each so basically 8*3 in total 24 sensors are implimented
which are sending indvidual data

Figure 2: Dashboard overview

• lambda: This folder is the backbone of the project with two major files de-
ploy lambda.py which makes the overall triger for thelambda between kinesis
and ml model and ml processor.py this is the major implimentation which cre-
ates infrastructure based on the volume of data been ingested.

• certs: this folder contains the sensory certification that is required for registering
an iot device to IoT Core, for that create a Thing in IoT core download the required
certs provided and impliment to the project to send mqtt and http data.

• dashboard:– this file contains two major files in the prjoject the app.py which con-
tains all the major functionalities displayed in the dashboard and register device.py
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this contains the device registration data which is required for sensors to predict
the analysis.

• Note: With these core folders and file you will also find some files with check and
test these are created to compare the data between the actual flow and display
value, also to check the overall pipline working.

5 Using Dashboard

The dashboard used for this project is created in Streamlit using the Python libraries it
contains various functions in class AgricultureDashboard that handle the end-to-end
connection of the project. After running the dashboard you will see the dashboard is
generally divided into three section

• Sensor Overview: In this section user gets the live sensory report of the field with
the Distribution graph and the latest sensor reading user can get live condition in
their field, following by the Tempreature sensor trend with the two major sensor
comparisons between Temperature and Soil Moisture

• Crop Recommendation: In this part of the project the user gets their recom-
mendation of the crops based on the overall field condition that is generated from
the sensor data it generates a base condition confidence score that will be in range
between the crops which gets displayed on the dashboard screen

• Aws pipline:This is the main connectivity page of the services, on this page you
will be able to see Active services, live logs from the Cloudwatch and service recom-
mendations based on infrastructure conditions,data provisioned and scaling factor.
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