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Internet of Things System for Improving Productivity of Lime

with Fuzzy Logic and Edge Computing
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Abstract

The objective of paper is to develop an Internet-of-Things system for improving the productivity
of lime trees that are planted in concrete sewer tanks with bases to solve low productivity problem and
diseases of limes from 6 months to 2 years old. The proposed system is capable of controlling humidity,
overall nutrients, and soil’s Potential of Hydrogen ion (pH) by using humidity sensors, overall nutrient
sensors, and pH sensors that are connected with NodeMCU. The collected data was sent from
NodeMCU to Raspberry Pi for processing based on fuzzy logics and edge computing to generate
control signals for controlling water and nutrient supply systems. Besides, the operating data of the
entire system including humidity, overall nutrient, and pH data, as well as the operating data of the
water and nutrient supply systems was sent to store in cloud so that farmers are able to control and
monitor the operating status of the system. The experimental results indicate that the proposed system
is successfully capable of controlling the humidity, overall nutrients, and pH of soil in the concrete
sewer tanks to remain in the ranges suitable for lime planting in an automatic manner under the

changing environment of humidity, overall nutrients, and pH.

Keywords: Internet-of-Things, Fuzzy logics, Edge computing, Cloud computing, NPK fertility sensor
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Figure 1. Flowering cycle of limes

adanismagiiuiniAinoudulufe
815271113790 AdunsaluA1sraAud

muNzanaAanisasyAule Asuanalu Table 1.

Table 1. Moisture, acidity, soil alkalinity, and

appropriate NPK total nutrients
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Factors / variables value
Humidity that plants can use 20-24
Soil pH value 55-7.5
Total nutrient value NPK 35-65
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Figure 2. Fuzzy logic model [4]
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Figure 4. Conceptual framework
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