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OpenHarmony Empowers Smart Agriculture

—— Smart Greenhouse Control Terminal

Based on Hi3861 and HarmonyOS

Abstract: This course project focuses on environmental monitoring and intelligent control
requirements in modern agricultural greenhouses. A smart greenhouse IoT control system named
Smart Shed is designed and implemented based on the OpenHarmony ecosystem. The system
uses HiSilicon Hi3861 development boards as the core devices for environmental sensing and
actuator control. Running on OpenHarmony LiteOS-M, the embedded system collects
temperature, humidity, light intensity, and soil moisture data, while controlling actuators such as
supplementary lighting, fans, and water pumps. Meanwhile, a HarmonyOS mobile application is
developed with ArkTS, ArkUI, and HDS Design System to provide data visualization, remote
control, intelligent adjustment, and communication monitoring.

The system adopts a three-layer architecture consisting of the embedded device layer,
communication service layer, and mobile application layer. MQTT publish/subscribe
communication is introduced to achieve bidirectional interaction between devices and
applications. Two Hi3861 boards are used to separately perform sensing and actuator control
tasks. The communication layer uses an EMQX Broker for message routing and topic
management. The HarmonyOS application integrates a self-developed MQTT client, global state
management, heartbeat detection, automatic reconnection, and device status monitoring
mechanisms to improve communication reliability and maintainability.

To better satisfy the requirements of smart agriculture scenarios, including multi-device
coordination, human-computer interaction, and system demonstration, the project further
implements responsive layouts, a visual communication console, and immersive interfaces based
on HDS Design System. Experimental results show that the system can achieve real-time
greenhouse monitoring, remote equipment control, and threshold-based automatic regulation,
demonstrating the application potential of the OpenHarmony ecosystem in [oT intelligent control
systems.

Keywords: smart agriculture; OpenHarmony; Hi3861; HarmonyOS; MQTT; ArkUI; IoT
control
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