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Event-Driven Smart Agriculture Monitoring Using 

AWS Cloud Services 

VIVEKANANDA KANUKULA 

X23340312 

1 Introduction 

This part describes the software, hardware, and cloud service-based needs of the 

implementation of the Event-Driven Smart Agriculture Monitoring Using AWS Cloud Services 

system. Its arrangement will provide a seamless mix of IoT devices, machine learning 

forecasts, and real-time dashboards with the help of AWS managed services and Pythonbased 

developer tools. It also lists the environment variables and python libraries needed to install, 

deploy, and sustain the project. 

2 System Configuration 

2.1 Software Requirements 

• python : 3.10+ 

• Dashboard frame work: Streamlit v1.33+ 

• Development Environment: AWS Cloudshell, Jupyter Notebook (SageMaker Studio) 

• MQTT Library:paho-mqtt v1.6+ 

• GitHub Actions 

• Data Processing Libraries:pandas v2.2+, numpy v1.26+ 

• Learning Library Machine: scikit-learn v1.4+ 

• AWS CLI / SDK AWS CLI v2, boto3 v1.34+ 

2.2 Hardware/Hosting 

• Local: laptop with ≥ 8GB RAM 

• EC2 Instance (Dashboard): t3.micro or t3.small 

3 AWS Services and Roles 

The following AWS services were used in the project, along with their roles and key 

configurations: 
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• AWS IoT Core — Secure MQTT message broker to ingest sensor data. Key configurations: 

Create Thing, certificates, and policy; IoT Rule to trigger Lambda. 

• AWS Lambda — Serverless processing that integrates IoT, DynamoDB, S3, SageMaker, 

and SNS. Key configurations: Python 3.10 runtime; least-privilege IAM role; environment 

variables set. 

• Amazon SageMaker — Hosts the ML model (RandomForestClassifier) to predict 

irrigation. Key configurations: Model file (.joblib) and inference script (predict.py); 

endpoint instance type ml.t3.medium. 

• Amazon DynamoDB — Stores recent sensor data and predictions for real-time access. 

Key configurations: Partition key device_id; sort key timestamp. 

• Amazon S3 — Archives historical sensor and prediction data. Key configurations: 

Lifecycle policy to migrate older records to lower-cost storage. 

• Amazon SNS — Sends SMS notifications when irrigation is needed. Key configurations: 

Create topic; phone number subscriptions. 

• Amazon EC2 — Hosts the real-time Streamlit dashboard. Key configurations: Amazon 

Linux; security group open port 8501. 

4 Local Environment Setup 

1. AWS Account Create and Sign In 

Registered an aws account with https://aws.amazon.com with an email. 

2. Network setup Multi-Factor Authentication (MFA) log-on safeguarding. 

3. Log in to aws management console. 

4. Access CloudShell AWS 

5. Launched AWS CloudShell console by going through AWS Console to execute AWS 

Command line Interface without having to install any locally. 

confirmed CLI version of AWS aws -v. 

6. Install Configure Dependencies on CloudShell 

7. Installed python libraries (boto3, paho-mqtt, pandas, numpy, plotly, streamlit). 

8. Set access keys on AWS CLI with aws configure. 

9. AWS IoT Core Set up 

agriculture-IoT-Room device was a new IoT Thing (virtual device) created in AWS IoT 

Core. 

https://aws.amazon.com/
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Figure 1: AWS Management Console 

 

Figure 2: AWS Management Console 

 5 Server (EC2) Provisioning & System Setup 

Amazon EC2 Installation 

Sign up an EC2 instance (Ubuntu 22.04) to run the Streamlit dashboard. Opened a 

security group port 8501 to open up dashboard. 

Set up Python packages and released the Streamlit application to monitor in realtime 

IoT and prediction. 

Sign up an EC2 instance (Ubuntu 22.04) to run the Streamlit dashboard. 
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Figure 3: AWS EC2 

Opened a security group port 8501 to open up dashboard. 

Set up Python packages and released the Streamlit application to monitor in realtime 

IoT and prediction. 

 5.1 setup for dashboard in EC2 

~ $ ssh −i ~/mynew.pem ec2−user@54 .81.232.121 

 

Figure 4: ec2 code 

 5.2 Base packages 

[ ec2−user@ip −172−31−46−131 ~]$ ls 

AmazonRootCA1.pem cert .pem dash . log dashboard . py device1_simulation nohup. out private . key 

public . key simulation . log 
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 5.3 For dashboard 

[ ec2−user@ip −172−31−46−131 ~]$ nohup streamlit run ~/dashboard . py −−ser [1] 51576 

 [ ec2−user@ip −172−31−46−131 ~]$ nohup: ignoring input and appending outp 

 [1]+ Exit 1 nohup streamlit run ~/dashboard . py −−serv 

 

Figure 5: AWS Management Console 

 6 Lambda and AWS IOT triggered 

Replace with actual DB credentials if using Postgres/MySQL. 

 7 AWS SageMAker Setup 

Create new notebook after creating open jupiter : 

import pandas as pd 

import numpy as np import 

joblib import t a r f i l e 
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Figure 6: AWS Management Console 

 

Figure 7: lambda 

import sagemaker 

from sklearn . model_selection import train_test_split from sklearn . ensemble import 

RandomForestClassifier from sklearn . metrics import accuracy_score , classification_report 

from sagemaker . sklearn . model import SKLearnModel from sagemaker import 

get_execution_role import boto3 
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Figure 8: aws 

 

Figure 9: jupitur notebook 

import os 

 7.1 load dataset 

CSV_PATH = "final_real_dataset_complete . csv" # must be in working dire df = pd. read_csv(CSV_PATH) 

print("Dataset␣shape : " , df . shape ) print("Columns : " , df . 

columns . t o l i s t ()) 

display ( df . head ()) 
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Figure 10: libraries 

 

Figure 11: load 

 7.2 Train the Dataset 

 8 Deploy 

model = RandomForestClassifier ( 
n_estimators=100, random_state=42, 
class_weight=’ balanced ’ 

) 

 model . f i t (X_train , y_train ) 

# Evaluate y_pred = model . predict (X_test) 

print("Accuracy : " , accuracy_score (y_test , y_pred)) print(" Classification ␣Report :\n" 

, classification_report (y_test , y_pred) print("Predicted␣counts :\n" , pd. Series (y_pred 

). value_counts ()) 
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Figure 12: dataset 

 8.1 Deploy 

sk_model = SKLearnModel( model_data=model_data_s3 , 

role=ROLE, 

 entry_point=ENTRY_POINT_NAME, # our robust I/O script 

framework_version=FRAMEWORK_VERSION, py_version="py3" , 

sagemaker_session=sm_session , 

) 

predictor = sk_model . deploy ( initial_instance_count=1, 

instance_type=INSTANCE_TYPE 

) 

endpoint_name = predictor . endpoint_name print("␣Deployed␣endpoint : " , 

endpoint_name) 

 9 Final Deployment dashboard 

In the cloudshell inside the EC2 bash 

import os import ast import re import 

time from decimal import Decimal 

import pandas as pd import 

streamlit as st 

# ========== Settings ========== 

LOG_PATH = "/home/ec2−user/simulation . log" 

REFRESH_RATE = 5 # seconds between auto−refreshes PAGE_TITLE = 

"␣Smart␣Farm␣Dashboard" PAGE_ICON = " " 

st . set_page_config ( page_title=PAGE_TITLE, page_icon=PAGE_ICON, layout=" dashboard 

urlhttp://http://54.81.232.121:8502/ in a browser. 
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Figure 13: dashboard 

[ ec2−user@ip −172−31−46−131 ~]$ nohup streamlit run ~/dashboard . py −−server . [1] 51576 

[ ec2−user@ip −172−31−46−131 ~]$ nohup: ignoring input and appending output t 

[1]+ Exit 1 nohup streamlit run ~/dashboard . py −−server . p 

[ ec2−user@ip −172−31−46−131 ~]$ 

9.1 Pushing Code to GitHub 

# Check current branch git branch 

# Stage all changes git add . 

# Commit with a message git commit −m "Added 

dashboard . py" 

# Push to GitHub git push 

origin main 

10 References 

• linux: https://docs.kernel.org/ 

• GitHub Actions: https://docs.github.com/ 

• AWS : https://us-east-1.console.aws.amazon.com/ 

• Random forest algorithm https://scikit-learn.org/stable/modules/generated/ 

sklearn.ensemble.RandomForestRegressor.html 

https://docs.kernel.org/
https://docs.github.com/
https://us-east-1.console.aws.amazon.com/
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestRegressor.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.RandomForestRegressor.html
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• python libraries https://docs.python.org/3/  
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