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Abstract

This study presents the design of an intelligent mushroom house temperature
measurement and environmental monitoring system tailored to overcome the
vulnerability of traditional mushroom sheds to extreme climate variations, ensuring
optimal microclimates across mycelium growth and fruiting stages.

To address the harsh conditions of high humidity and potential line resistance
oxidation, a current-output AD590 integrated circuit temperature sensor (1pA / K)
encapsulated in a waterproof stainless steel probe is employed. The microampere
current signal is converted into a base voltage using a precision ground resistor,
followed by a DC offset elimination circuit powered by a high-stability TL431C
reference voltage source. An ultra-low-offset operational amplifier (OPO7CP) is
configured as a differential subtractor amplifier with a gain of 100, linearly mapping
the temperature span of 0oC to 500C to a standard OV to 5V output (100mV / oC ) for
microcontroller ADC acquisition, on-site 1602 LCD indication, and closed-loop relay
actuation for ventilation fans and mist cooling systems. Comprehensive
anti-interference measures—including a first-order RC low-pass filter ( fc = 159 Hz) ,
shielded twisted pair cabling with single-point grounding, power decoupling, and a
moving average digital filtering algorithm—are implemented to suppress motor
switching surges and spatial electromagnetic interference.

Experimental zero and span calibrations demonstrate an overall system error within +
0.1-C.

The proposed system provides a robust, low-drift hardware foundation for smart
greenhouse microclimate regulation and exhibits significant potential for

multi-channel AloT agricultural expansion.

Keyword : Current-to-Voltage Converter (I-V Converter) ~ Intelligent Mushroom

House ~ Operational Amplifier (Op-Amp) * Temperature Sensor
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