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Indoor plants improve well-being but often suffer from inconsistent care. 

Many existing smart solutions are costly, cloud-dependent, or proprietary. 

SmartGarden was developed as an affordable, offline-first IoT system that 

automates monitoring and irrigation while keeping users in full control.

SmartGarden: IoT for Plant Care

SmartGarden emphasizes affordability and autonomy. All irrigation decisions 

are made locally, guaranteeing operation during outages. The system 

supports both automatic and manual watering, offers calibration tools to 

improve sensor accuracy, and provides timely alerts about soil moisture, air 

quality, and water tank levels. These features make the platform reliable, 

adaptable, and user-friendly.

Key Features

System Architecture

Figure 1: Physical Setup

The SmartGarden system is built on an ESP32 microcontroller connected to 

multiple sensors: a soil moisture probe, an SHT21 for temperature and 

humidity, a BH1750 for light intensity, an MQ-135 for air quality, and an 

ultrasonic sensor for tank water level. Irrigation is handled by a submersible 

pump controlled through a driver module. Data is transmitted via Wi-Fi to an 

ASP.NET Core backend that secures communication with JWT and stores 

readings in SQLite or SQL Server.

The mobile application, developed in .NET MAUI, enables users to register 

and manage plants, view live and historical readings, calibrate sensors, and 

control watering either manually or automatically. Offline-first functionality 

ensures that irrigation continues even during connectivity losses, with data 

synchronized once the network is restored.

Figure 1 illustrates the physical setup of the SmartGarden prototype.

The prototype was tested on a peace lily (Spathiphyllum wallisii) and a 

monstera (Monstera deliciosa) for two weeks. The peace lily was 

automatically watered five times and the monstera three times, maintaining 

soil moisture in healthy ranges with only about two liters of water consumed 

in total. When Wi-Fi was disconnected for a day, irrigation continued normally 

and buffered data was synchronized afterward. Manual measurements 

confirmed sensor accuracy within three percent, and both plants remained 

healthy throughout the trial.

Experimental Results

[1] Jieying Sun, Amir M. Abdulghani, Muhammad A. Imran, and Qammer H. Abbasi. 2020. IoT Enabled Smart Fertilization and Irrigation Aid for Agricultural Purposes. In Proc. 
of the 2020 International Conference on Computing, Networks and Internet of Things (CNIOT 2020). ACM, New York, NY, 71–75. 
https://doi.org/10.1145/3398329.3398339

[2]  Mary Jane C. Samonte, E.P.E. Signo, R.J.M. Gayomali, W.P. Rey, and E.A. Serrano. 2019. PHYTO: An IoT Urban Gardening Mobile App. In Proc. of the 2nd International 
Conference on Information Science and Systems (ICISS 2019). ACM, New York, NY, 135–140. https://doi.org/10.1145/3322645.3322659

[3]  Eduardo A. A. D. Nagahage, I. S. P. Nagahage, and Toshiyuki Fujino. 2019. Calibration and Validation of a Low-Cost Capacitive Moisture Sensor to Integrate the Automated 
Soil Moisture Monitoring System. Agriculture 9, 7 (2019), 141. https://doi.org/10.3390/agriculture9070141

References
[4]  G. Guerrero-Ulloa, A. Méndez-García, V. Torres-Lindao, V. Zamora-Mecías, C. Rodríguez-Domínguez, and M. J. Hornos. 2023. Internet of Things (IoT)-based Indoor 
Plant Care System. Journal of Ambient Intelligence and Smart Environments 15, 1 (Mar. 2023), 47–62. https://doi.org/10.3233/AIS-220483

[5]  Dinesh Vasisht, Zerina Kapetanovic, Jongho Won, et al. 2017. FarmBeats: An IoT Platform for Data-Driven Agriculture. In 14th USENIX Symposium on Networked 
Systems Design and Implementation (NSDI ’17). USENIX Association, Boston, MA, 515–529.

[6]   Kevin Hanson and Andrew Powell. 2021. Enabling Offline-First IoT for Remote Agriculture. In Proc. of the 5th ACM/IEEE Conference on Internet of Things Design 
and Implementation (IoTDI ’21). ACM, New York, NY.

SmartGarden demonstrates that an economical IoT solution can provide 

dependable plant care without relying on expensive or cloud-based systems. 

Future work will explore additional sensors, AI-based predictive irrigation, 

support for multiple plants, and optional cloud synchronization for remote 

access.

Conclusion and Future Work

Mobile Application
The SmartGarden mobile app, 

built with .NET MAUI, lets users 

monitor plant conditions in real 

time and manage irrigation with 

ease. It shows live sensor data, 

supports adding and editing 

plants, and allows both automatic 

and manual watering. A calibration 

wizard ensures accurate readings, 

while charts display weekly trends. 

Notifications alert users when soil 

is too dry or the water tank is low. 

With offline-first caching, the app 

remains functional even without 

internet access, making it a 

reliable tool for everyday plant 

care.
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