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Abstract

With the rapid large-scale and intensive development of the aquaculture industry, the limitations of
traditional water meters with a single metering function have become increasingly prominent, failing
to meet the requirements of modern water management. Alongside the rapid large-scale and inten-
sive development of the aquaculture industry. Real-time water quality monitoring and intelligent reg-
ulation have become the core keys to ensuring the quality and safety of aquatic products, maintaining
the stability of aquaculture ecological environments, and realizing the sustainable development of the
aquaculture industry. To solve the problems of manual operation, hysteresis and low efficiency in tra-
ditional aquaculture water quality management, this paper designs and develops an aquaculture wa-
ter quality monitoring and control system based on the Internet of Things technology, which inte-
grates real-time water quality monitoring, intelligent regulation, over-limit alarm and remote man-
agement and control. The system can collect key water quality parameters in real time, including wa-
ter temperature, pH value, turbidity, and total dissolved solids (TDS), and display monitoring data
dynamically through an OLED screen, realizing visualized and real-time presentation of water quality
conditions. Equipped with dual working modes of manual and automatic, the system adapts to the
requirements of different aquaculture management scenarios. In the manual mode, users can inde-
pendently control the start and stop of water pumps through physical buttons or mobile APPs to real-
ize manual intervention and regulation. In the automatic mode, the system achieves intelligent auton-
omous regulation based on preset water quality thresholds. When parameters such as water temper-
ature, pH value, turbidity and TDS exceed the standard threshold ranges, the water pump will be au-
tomatically started to perform regulatory operations including cooling, water quality dilution and
acid-base neutralization, and the buzzer will be triggered to give an alarm for timely early warning of
water quality abnormalities. In addition, the system allows users to customize water quality thresh-
olds via buttons or mobile APPs, exhibiting excellent adaptability and adjustability. Equipped with an
ESP8266 communication module, the system realizes data transmission with the cloud platform, en-
abling cloud storage of water quality data, real-time remote monitoring and remote equipment con-
trol. Users can query historical monitoring data and remotely operate equipment through mobile
APPs, which effectively improves the convenience and flexibility of aquaculture water quality man-
agement. Integrating multiple functions including real-time monitoring, intelligent regulation, abnor-
mality alarm and remote management, the system breaks through the limitations of traditional aqua-
culture water quality management modes. It can provide an efficient and intelligent water quality
management scheme for aquaculture, which is suitable for large-scale aquaculture scenarios and has
good practical value and broad application prospects.
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Figure 1. Overall block diagram of the system
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Figure 3. Turbidity detection module
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Figure 4. TDS detection module
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Figure 8. Water pump module
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Figure 10. Software flow framework diagram
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