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Highlights 

• 

Real-time monitoring of the environmental parameters (temperature, 

relative humidity, and light intensity) of young sago palms in mist 

chambers. 

• 

Establishment of a web-based monitoring system with wireless sensor 

networks using Zigbee protocol and GPRS gateway. 

• 

Reliability and performance of the system is discussed in terms of 

packet loss rate and mobile data consumption. 

• 

Effect of functional system with respect to the environmental factors 

monitored is analysed. 

Abstract 

Environmental monitoring plays a significant role in the agriculture field as it 

manages the critical factors required for sustainable growth of plants, and thus 

enhancing the quality and productivity of the crops. In this paper, the 

development of a wireless sensor network (WSN) monitoring system for 

young sago palms in mist chambers is presented. The effect of the functional 

system with respect to the environmental factors monitored is also discussed. 

The system was set up to monitor three environmental factors i.e., 

temperature, relative humidity, and light intensity. Instantaneous readings of 

the monitored parameters were made possible through a wireless network 

and a web portal connection. The system recorded the environmental reading 

at every 15-min interval and transmitted the data from node to base using the 

Zigbee network. The data was then stored in an online cloud platform through 

the general radio packet service (GPRS) gateway. Linear actuators were also 

installed to control the mist chamber doors opening for natural ventilation and 



they were automatically triggered by the threshold temperature. Besides, a 

smart alert system was added to the system prompting for actions via short 

messaging services (SMS) when triggered. The developed system achieved a 

reliable data transmission with a low packet loss rate (PLR) of 2.3%. The use 

of the GPRS gateway also enabled the system to operate at a lower cost as 

the mobile data consumption was low (10 MB per month). In conclusion, a 

WSN system for mist chambers in a sago palm greenhouse was successfully 

developed to real-time monitor the plant growing environment through data 

acquisition, data transmission and data visualisation. The developed WSN 

system had laid a foundation for smart farming. For future applications, the 

system could be further modified and developed for precision agriculture. 
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