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Abstract

This study presents a method for verifying the reliability and stability of data communication
using the MQTT protocol in a smart livestock barn environment. To achieve this, a testbed
resembling an actual livestock barn was constructed, and a broker and sensor nodes were
configured to transmit and receive temperature, humidity, and carbon dioxide data. Experiments
focused on communication performance at different QoS levels and load changes with increasing
sensor node counts. Analysis revealed that transmission reliability improved with higher QoS
levels. Stable communication was maintained at QoS 1 or higher, achieving 0% packet loss rate
and an integrity metric of 0.998 or higher. When the number of nodes increased, the average delay
time rose to 121.4 - 1745 ms, but no bottlenecking was observed. These results demonstrate that
MQTT communication enables stable and efficient data exchange even in constrained wireless
network environments like livestock barns. This study can serve as foundational data for future
standardization of smart barn communications and the establishment of performance evaluation

criteria.
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