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Overview

Homeowners increasingly demand real-time monitoring, remote
control, and intelligent automation of home appliances without
significantly raising their electricity usage or requiring complex

installations. Moreover, there is a lack of an integrated edge-cloud
architecture that balances local responsiveness with remote

accessibility. Systems with fully cloud-based architecture sacrifice
latency and reliability, while fully local systems cannot support remote

control or data synchronization.
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Our proposed solution is a hybrid edge-cloud smart home control
system built around ESP32 microcontrollers as low-power edge nodes,
a Raspberry Pi 5 as a local intelligence gateway, and a Wi-Fi/Bluetooth

communication layer for wireless sensor distribution and device
instruction throughout the home. The ESP32C6 edge boards gather

sensor data, such as motion, temperature, humidity, pressure, human
recognition, and communicate with the central Raspberry Pi gateway

through Bluetooth or Wi-Fi.
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Detect real-time temperature,
air pressure and humidity and
send back data to the main
board.

Detect real-time water leak and send
back warning message to the main
board.

Detect  human motion by their infrared
heat radiation with low power
consumption and send back digital
signal to the main board.


