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Abstract

The limitations of traditional trash bins regarding singular functionality and low intelligence, it in-
tegrates four core functions: environmental detection, automatic lid opening/closing, overflow alarm-
ing, and trash compression. System-level multi-physical domain modeling, joint simulation, and
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performance optimization were conducted via MWORKS, while a hardware architecture was es-
tablished using the STM32F103C8T6 microcontroller alongside various sensors and actuators, with
underlying code development and hardware simulation verification completed on Proteus and Keil
platforms. Quantitative comparative verification demonstrates that the system achieves real-time
monitoring and display of temperature, humidity, and air quality; automatic infrared-sensing lid open-
ing within 0.28 seconds; acoustic-optic alarming triggered by a 4 cm overflow threshold; and intel-
ligent trash compression. Simulation results indicate that MWORKS shortens the system develop-
ment cycle by 30% compared to traditional hardware iteration modes, while functional stability
under extreme scenarios improves by 25% compared to the pre-optimization state. Combining prac-
ticality with environmental sustainability, this system provides an efficient solution for intelligent
trash disposal in smart home and public sanitation fields.

Keywords
MWORKS, Intelligent Trash Bin, Modeling and Simulation, STM32, Sensor Fusion

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

B B REX a5 B RO R R, bR B REAL . B SISO IR TRE S W75 B U WF T34
mho AEGEBIRAMKAIN T3RAE, AP PN . BRAF A RCRAR. JOIRAS ML IS5 8, DA e BUARE T
XHETEME S IAORYE W 755K . H AT, FE N AMEIRHE T2 58 . — DhREREIT[1], #0 seitASEEL A 3T i
PR B IR DD RE, SOOI S I B RS RGO AR — A BT BRI
ARG ], (EORIEN 2B 10T G BT RTRAE, SBOTAMAMIK. BlRAm. R5E
EMEAR . [N, ZEBPRGEHE IR S, BTSRRI, FESZhRRH ha] S .

][l

Table 1. Comparison between the proposed design and traditional designs
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Figure 1. Overall architecture of the intelligent trash bin system
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Figure 2. Overall simulation flowchart based on MWORKS
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Figure 4. Software code development and debugging flowchart
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Table 2. Functional test results of the intelligent trash bin system
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Table 3. Performance test results of the intelligent trash bin system
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