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Abstract: This study presents the development of an automated system for monitoring plant 

health status using low-cost color sensors and Arduino microcontrollers. The system incorporates 

RGB (red, green, blue) color sensors and soil moisture sensors to provide real-time, non-

destructive assessment of plant health. By comparing sensor outputs to pre-determined optimum 

values, the system can detect subtle color changes in plant leaves, which serve as early indicators 

of stress due to less than optimal nutrient concentrations. The hardware setup includes an 

Arduino Uno, TCS3200 color sensor, soil moisture sensor, relay, water pump, and NodeMCU 

WiFi module for remote monitoring. The software implementation involves reading sensor data, 

comparing it to pre-defined thresholds, and activating the water pump when soil moisture falls 

below a certain level. Testing and calibration are essential to ensure accurate measurements and 

reliable operation. Integration into a modified micropropagation system allows for continuous 

monitoring of plant health, facilitating timely intervention and improved crop management 

practices. This system offers a cost-effective and scalable solution for precision agriculture and 

greenhouse management. 

Keywords: Automated system, Plant health monitoring, Color sensors, Arduino Uno, TCS3200, 

Soil moisture sensor, Relay, Water pump 

I. Introduction 

In modern agriculture, monitoring the 

health of plants is crucial for maximizing 

yield and quality. However, traditional 

methods often require manual labor and 

are not always sensitive enough to detect 

early signs of stress or nutrient 

deficiencies. To address this challenge, 

automated systems utilizing advanced 

technologies have been developed. In 

this study, we present an automated 

plant health monitoring system that 

utilizes low-cost color sensors and 

Arduino microcontrollers to provide 

real-time assessment of plant health. 

The system incorporates RGB color 

sensors, which measure the red, green, 

and blue components of light reflected 

by plant leaves. By analyzing these color 

components, subtle changes in leaf 

coloration can be detected, serving as 

early indicators of stress or nutrient 

imbalances. Additionally, soil moisture 

sensors are integrated into the system to 

monitor soil moisture levels, another 

critical factor affecting plant health. This 

combination of sensors enables 
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continuous, non-destructive monitoring 

of plant health status. 

The hardware setup consists of an 

Arduino Uno microcontroller, TCS3200 

color sensor, soil moisture sensor, relay, 

water pump, and NodeMCU WiFi module 

for remote monitoring. The Arduino Uno 

acts as the central control unit, collecting 

data from the sensors and activating the 

water pump when soil moisture falls below a 

certain threshold. The NodeMCU WiFi 

module enables remote access to sensor 

data, allowing farmers or researchers to 

monitor plant health status from anywhere 

with an internet connection.Overall, this 

automated plant health monitoring system 

offers a cost-effective and scalable solution 

for precision agriculture and greenhouse 

management. By providing real-time 

information on plant health status, farmers 

can make timely interventions to optimize 

nutrient levels, water management, and 

overall crop health. This system has the 

potential to improve crop yields, reduce 

resource wastage, and contribute to 

sustainable agriculture practices. 

II. Existing system 

Several existing systems and research 

studies have paved the way for the 

development of automated plant health 

monitoring systems. Slaughter et al. (2008) 

reviewed autonomous robotic weed control 

systems, showcasing the potential of 

robotics in agriculture. Similarly, van 

Henten et al. (2002) developed an 

autonomous robot for harvesting cucumbers 

in greenhouses, demonstrating the feasibility 

of robotics in crop management tasks.In the 

context of plant harvesting, Kawollek and 

Rath (2008) presented a robotic system for 

harvesting cut flowers based on image 

processing, focusing on Gerbera jamesonii 

as a model plant. Other studies, such as 

Scarfe et al. (2009) and Reyes et al. (2009), 

explored the development of autonomous 

robots for kiwifruit picking and real-time 

fruit classification, respectively, highlighting 

the role of image processing and robotics in 

agricultural tasks.Machine vision and image 

processing techniques have also been widely 

used in agriculture. For instance, Abdullah 

et al. (2000) developed a color-based 

machine vision system for quality inspection 

of bakery products, while Borah and Bhuyan 

(2005) implemented a computer-based 

system for color matching during the 

monitoring of tea fermentation.Furthermore, 

non-destructive techniques such as NIR 

spectroscopy have been employed for 

assessing plant nutritional status and fruit 

quality. Menesatti et al. (2010) estimated 

plant nutritional status using Vis-NIR 

spectrophotometric analysis on orange 

leaves, while Gitelson et al. (2003) 

established relationships between leaf 

chlorophyll content and spectral reflectance 

for non-destructive chlorophyll assessment 

in plant leaves.These existing systems and 

research studies provide valuable insights 

and techniques that can be leveraged in the 

development of our automated plant health 

monitoring system. By integrating advanced 

technologies such as color sensors, soil 

moisture sensors, and Arduino 

microcontrollers, we aim to create a cost-

effective and scalable solution for precision 

agriculture and greenhouse management. 

III. Proposed system 
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Fig 1.Block diagram of proposed system 

Building upon the insights gleaned from 

existing systems and research studies, our 

proposed automated plant health monitoring 

system aims to leverage advanced 

technologies to provide real-time, non-

destructive assessment of plant health status. 

The system will incorporate RGB color 

sensors and soil moisture sensors to monitor 

key indicators of plant health, enabling early 

detection of stress and nutrient imbalances. 

The hardware setup will consist of an 

Arduino Uno microcontroller, TCS3200 

color sensor, soil moisture sensor, relay, 

water pump, and NodeMCU Wi-Fi module 

for remote monitoring. The Arduino Uno 

will serve as the central control unit, 

collecting data from the sensors and 

activating the water pump when soil 

moisture falls below a certain threshold. The 

NodeMCU Wi-Fi module will enable 

remote access to sensor data, facilitating 

real-time monitoring and intervention. 

Software implementation will involve 

reading sensor data, comparing it to pre-

defined thresholds for leaf color and soil 

moisture, and activating the water pump as 

necessary. Calibration procedures will be 

conducted to ensure accurate measurements 

and reliable operation under various 

conditions. Additionally, integration into a 

modified micropropagation system will 

enable continuous monitoring of plant health 

status, contributing to improved crop 

management practices. 

The proposed system offers a cost-effective 

and scalable solution for precision 

agriculture and greenhouse management. By 

providing real-time information on plant 

health status, farmers and researchers can 

make timely interventions to optimize 

nutrient levels, water management, and 

overall crop health. Ultimately, this system 

has the potential to enhance crop yields, 

reduce resource wastage, and promote 

sustainable agriculture practices. 

IV. Components used and 

description 

Arduino Uno: The Arduino Uno serves 

as the central control unit of the system. 

It processes data from the sensors, 

executes control logic, and interfaces 

with other hardware components. 

 

Fig 2.Arduino Uno 

TCS3200 Color Sensor: The TCS3200 

color sensor is an RGB sensor capable of 

detecting red, green, and blue 

components of light reflected by plant 

leaves. It provides data on leaf 
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coloration, which serves as an indicator 

of plant health status. 

 

Fig 3.Color sensor 

Soil Moisture Sensor: The soil moisture 

sensor measures the moisture content of 

the soil in which the plants are growing. 

It provides data on soil moisture levels, 

which are critical for plant growth and 

health. 

 

Fig 4.Soil moisture sensor 

Relay: The relay is used to control the 

water pump. When activated by the 

Arduino Uno, it allows electricity to 

flow to the water pump, initiating 

watering of the plants when soil 

moisture falls below a certain threshold. 

 

Fig 5.Relay 

Water Pump: The water pump is 

responsible for delivering water to the 

plants when triggered by the relay. It 

ensures that the plants receive adequate 

moisture to support their growth and 

health. 

 

Fig 6.Water pump 

NodeMCU WiFi Module: The 

NodeMCU WiFi module enables remote 

monitoring and control of the system. It 

connects the Arduino Uno to a WiFi 

network, allowing users to access sensor 

data and control the system from 

anywhere with an internet connection. 

 

Fig 7.Node MCU 

Description: 
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The Arduino Uno collects data from the 

TCS3200 color sensor and soil moisture 

sensor at regular intervals. 

The TCS3200 color sensor measures the 

RGB components of light reflected by 

plant leaves, providing information on 

leaf coloration. 

The soil moisture sensor measures the 

moisture content of the soil, indicating 

soil moisture levels. 

The Arduino Uno compares the sensor 

data to pre-defined thresholds for leaf 

color and soil moisture. 

If the leaf color indicates stress or 

nutrient imbalances, or if the soil 

moisture falls below a certain threshold, 

the Arduino Uno activates the relay. 

The relay, when activated, allows 

electricity to flow to the water pump. 

The water pump delivers water to the 

plants, ensuring they receive adequate 

moisture to support their growth and 

health. 

The NodeMCU WiFi module enables 

remote monitoring and control of the 

system, allowing users to access sensor 

data and control the watering process 

from anywhere with an internet 

connection. 

V. Working algorithm 

Initialization: Initialize the Arduino 

Uno and configure pins for sensor input, 

relay control, and WiFi communication. 

Set pre-defined thresholds for leaf color 

and soil moisture levels. 

Data Collection: Continuously read data 

from the TCS3200 color sensor to 

measure the RGB components of light 

reflected by plant leaves. 

Read data from the soil moisture sensor 

to measure the moisture content of the 

soil. 

Comparison: Compare the RGB values 

from the color sensor with pre-defined 

thresholds for optimal leaf color. 

Compare the soil moisture reading with 

a pre-defined threshold for adequate soil 

moisture. 

Decision Making: If the RGB values 

indicate that the leaf color is within the 

optimal range, and the soil moisture 

level is adequate, continue monitoring. 

If the RGB values indicate stress or 

nutrient imbalances, or if the soil 

moisture falls below the threshold, 

proceed to the next step. 

Action: Activate the relay to allow 

electricity to flow to the water pump. 

Turn on the water pump to deliver water 

to the plants. 

Monitoring and Feedback: 

Continuously monitor sensor data to 

ensure that the plant's health improves 

after watering. 

Adjust watering frequency and duration 

based on feedback from sensors to 

maintain optimal plant health. 

Remote Monitoring : If the NodeMCU 

WiFi module is enabled, send sensor 

data to a remote server or cloud platform 

for monitoring. 

Allow users to access sensor data and 

control the system remotely via the 

internet. 
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VI. Results and Description 

 

Fig 8. Figure Showing Healthy Leaf 

Status in Blynk App 

The figure above displays the Blynk app 

interface showing the healthy status of a 

plant leaf. The sensor, placed on a 

healthy leaf with green color indication, 

detects optimal leaf coloration. In the 

Blynk app, this is represented by a green 

indicator or icon, indicating that the 

plant is in good health. Users can easily 

monitor the status of their plants 

remotely using the Blynk app and take 

necessary actions if any deviation from 

the healthy status occurs. 

 

Fig 9. Figure Showing Unhealthy Leaf 

Status in Blynk App 

The second figure illustrates the Blynk 

app interface displaying the unhealthy 

status of a plant leaf. The sensor, placed 

on an unhealthy leaf with red color 

indication, detects abnormal leaf 

coloration, possibly indicating stress or 

nutrient deficiencies. In the Blynk app, 

this is represented by a red indicator or 

icon, alerting users to the unhealthy 

status of the plant. Prompt action can be 

taken, such as adjusting nutrient levels 

or watering frequency, to restore the 

plant to good health. 

These figures demonstrate the 

effectiveness of the automated plant 

health monitoring system in detecting 

and alerting users to changes in plant 

health status in real-time. The Blynk app 

provides a user-friendly interface for 

remote monitoring, allowing users to 
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stay informed about their plants' health 

and take timely actions to ensure optimal 

growth and productivity. 

VII. Conclusion 

In conclusion, the development of an 

automated plant health monitoring 

system utilizing RGB color sensors, soil 

moisture sensors, and Arduino 

microcontrollers presents a promising 

solution for precision agriculture and 

greenhouse management. Through real-

time, non-destructive assessment of leaf 

coloration and soil moisture levels, the 

system enables early detection of stress 

and nutrient imbalances in plants. 

Integration with the Blynk app provides 

users with convenient remote monitoring 

capabilities, allowing for timely 

interventions to optimize plant health. 

The system's ability to detect and 

respond to changes in plant health status 

enhances crop management practices, 

leading to improved yields, reduced 

resource wastage, and sustainable 

agricultural practices. With further 

refinement and implementation, this 

automated system holds significant 

potential for revolutionizing plant health 

monitoring in various agricultural 

settings. 
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