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Abstract 

 

This article provides an extensive review of smart IoT-based plant care systems for urban and home use. 

Focusing on recent architectures, microcontroller comparisons, and possible enhancements, the research 

assesses sensor integration, ML (Machine Learning) features, and data processing patterns. Through 

comparative evaluation and literature findings, we provide a model that includes cloud & hardware 

technologies, presenting efficient, scalable, and smart plant management solutions. 

 

Keywords: Smart Plant Care, IoT Agriculture, Microcontroller Comparison, Machine Learning, Cloud-

Based Systems. 

 

1. Introduction 

The growing popularity of home automation, eco-friendliness, and houseplants is reflected in the urban 

gardening and in-home plant care trend as well. Internet of Things (IoT) technologies enable smart plant 

care systems to be installed, which can monitor and manage plant care independently, manage water usage, 

monitor diseases, and enable remote control through integrated platforms. Such devices typically use 

small-footprint, low-cost hardware and have high connectivity, making them ideal for urban environments. 

 

2. Literature Review 

 

2.1 A Review on Unmanned Crop Detection Techniques – S. Miruthula et al. 

 

Introduction 

This paper explores the evolution of unmanned systems in agricultural crop detection, highlighting the 

fusion of drone technologies with AI-based imaging systems. It emphasizes the transition from manual 

observation to automated, data-driven decision-making, driven by the need for efficiency in precision 

farming. 

 

Methodology 

The study examines sensing mechanisms including RGB (Red, Green, Blue), multispectral, and 
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hyperspectral imaging, which are employed through UAVs (Unmanned Aerial Vehicles). It reviews how 

machine learning and deep learning algorithms are used to classify crops and detect anomalies. 

Comparative insights into imaging techniques and classification models such as CNNs (Convolutional 

Neural Networks) and SVMs (Support Vector Machines) are presented. 

 

Future Enhancements 

The authors suggest expanding scalable imaging platforms with real-time image processing capabilities. 

Enhanced AI integration and edge computing are proposed for reducing latency in field decision-making. 

Future work could also address energy optimization for drone operations and the use of synthetic datasets 

to improve algorithm robustness. 

 

2.2 IoT-Based Chili Plant Watering Automation Using NodeMCU ESP8266 and 

Blynk – Nuril Mustofa et al. 

 

Introduction 

Targeting small-scale agricultural automation, this paper presents a cost-effective solution for chili plant 

irrigation. It focuses on real-time water management through IoT-enabled control systems. 

 

Methodology 

The system architecture is built around the NodeMCU (Microcontroller Unit) ESP8266 microcontroller, 

integrated with soil moisture sensors and the Blynk mobile application. When moisture drops below a 

predefined threshold, the microcontroller activates a water pump. Users receive sensor feedback and 

control access through their smartphones. 

 

Future Enhancements 

Enhancements could include the integration of weather prediction APIs (Application Programming 

Interface) to schedule watering during dry spells. Energy-efficient sensor operation and AI-based 

irrigation prediction models could further reduce water consumption and enhance decision-making 

autonomy. 

 

2.3 An Intelligent IoT Sensor Coupled Precision Irrigation Model for Agriculture – 

Prasanna Lakshmi et al. 

 

Introduction 

The paper addresses the global challenge of water scarcity in agriculture by advocating smart irrigation 

through IoT and data analytics. It focuses on real-time parameter monitoring to enhance irrigation 

accuracy and crop yield. 

 

Methodology 

An IoT framework is implemented, consisting of multiple sensors measuring soil moisture, air 

temperature, and humidity. The collected data is processed through a control unit that makes irrigation 
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decisions using predefined logic. The model emphasizes the closed-loop feedback system to optimize 

irrigation cycles. 

 

Future Enhancements 

Advancement could involve machine learning models that learn crop-specific irrigation patterns. 

Integrating historical crop performance data with real-time environmental sensing could yield predictive 

analytics for water usage forecasting. 

 

2.4  IoT Application in Agriculture: A Spotlight on Indoor Plant Monitoring System-

IPMS – Saban Kumar K.C. et al. 

 

Introduction 

Focusing on controlled environment agriculture, this paper introduces an Indoor Plant Monitoring System 

(IPMS) designed to support plant health monitoring through IoT networks. 

 

Methodology 

The proposed system continuously tracks parameters such as light intensity, humidity, temperature, and 

soil moisture using a range of analog and digital sensors. A centralized IoT module communicates the data 

to a dashboard for visualization and remote management. Alerts and notifications are sent when thresholds 

are breached. 

 

Future Enhancements 

Suggested upgrades include adaptive lighting and ventilation based on AI inference. Expansion to include 

predictive maintenance of environmental systems and the integration of computer vision for plant health 

diagnostics is proposed. 

 

2.5 Plant Recommendation System Using Smart Irrigation Integrated with IoT and 

Machine/Deep Learning – Shivangi Tyagi et al. 

 

Introduction 

This study presents an intelligent plant recommendation framework, leveraging the synergy between IoT 

and AI (Artificial Intelligence) to automate both plant selection and irrigation processes. 

 

Methodology 

Environmental data such as soil ph (Potense of Hydrogen), moisture, and temperature are collected via 

IoT sensors. Machine learning models—possibly Decision Trees and Neural Networks—process the data 

to recommend suitable crops and schedule irrigation cycles. The system operates in a feedback loop, 

adapting recommendations based on real-time conditions. 
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Future Enhancements 

Improvements may include reinforcement learning for adaptive crop selection, real-time learning from 

farmer feedback, and broader soil profiling capabilities. A cloud-integrated learning repository could 

support collaborative model training across multiple farms. 

 

2.6 Experimental and Mathematical Models for Real-Time Monitoring and Auto 

Watering Using IoT Architecture – Jabar H. Yousif et al. 

 

Introduction 

The paper blends practical deployment and theoretical modeling to create an optimized automated 

irrigation system driven by IoT(Internet of Things) technologies. 

 

Methodology 

An experimental setup captures soil and atmospheric metrics through sensors, which are fed into a 

microcontroller for irrigation control. Mathematical equations—likely based on evapotranspiration 

models—are used to determine irrigation quantity and timing. The dual approach ensures both empirical 

validation and theoretical optimization. 

 

Future Enhancements 

Possible expansions include AI-tuned mathematical models, integration with satellite weather data, and 

long-term crop performance analysis to enhance predictive capabilities. Incorporation of edge computing 

could reduce latency and dependence on cloud services. 

 

2.7 An Efficient IoT-based Smart Farming System Using Machine Learning 

Algorithms – Nermeen Gamal Rezk et al. 

 

Introduction 

This paper advocates a smart farming paradigm that integrates IoT (Internet of Things) with machine 

learning to manage agricultural parameters intelligently and reduce human dependency. 

 

Methodology 

The system consists of IoT-based environmental and soil sensors feeding data to a central processor. 

Machine learning models—potentially Random Forests, Naive Bayes, or CNNs (Convolutional Neural 

Networks) —analyze this data for disease detection, crop classification, and water requirement prediction. 

Automated decision support is provided for daily farm operations. 

 

Future Enhancements 

Further work may incorporate federated learning across farm networks to maintain data privacy while 

benefiting from collective intelligence. Introducing drone imagery for above-ground crop analysis and 

linking pest outbreak prediction models can extend the system's scope. 
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3. Methodology 

The research utilized a comparative assessment approach. All the architectures and platforms were evalu-

ated in terms of the technical requirements, costs, connectivity, energy consumption, and how they fit into 

different plant care applications. The literature was reviewed for empirical data and verification experi-

ments. Fig: 1 shows a common and a better way of building this system. 

 

4. Results 

Sensor-based systems have low-cost, replicable setups but no data intelligence. Cloud-based models 

provide remote visualization and access but require more power and stable internet. AI-based systems are 

ideal for prediction and personalization but utilize a lot of computing power. Edge computing provides 

real-time offline decisions but is hardware-limited. Hybrid systems—cloud and Hardware together—

provide the optimal trade-off. 

 

5. Conclusion and Future Work 

IoT-based (Internet of Things) smart plant care systems allow efficient solutions for domestic and urban 

environments. Architectural design, data processing hierarchy, and choice of the microcontroller play a 

significant role in performance. The review above illustrates the importance of cost-effective, energy-

saving, easy-to-operate, modular, and optimized systems that lead to economical plant care solutions. 

IoT-enabled plant care systems have the potential to transform urban gardening with automation, effi-

ciency, and scalability. Future research needs to emphasize 

 Incorporating LoRaWAN (Long Range Wide Area Network) for rural deployment 

 Constructing easy-to-use, plug-and-play frameworks for non-technical users 

 Improving energy efficiency and extending battery longevity 

 Integrating voice-activated assistants to enhance accessibility 

Deployment of open-source, hybrid platforms using AI (Artificial Inteeligence) can create low-cost, smart 

solutions for the mass market. 

 

 

 

 

Figure 1: Comprehensive Walkthrough 
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