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Abstract

Alightweight Python MIDI intelligent adaptation system was designed to address the technical pain
points of 24-key magnetic-electric piano Type-C MIDI adaptation and meet the needs of intelligent
music teaching. Integrating computer vision, communication technology, and musical performance
logic, the system adopts a four-layer decoupling architecture, innovates a dynamic 1:1 mapping mech-
anism between basic notes and seven-color visual representation, and incorporates core strategies
such as feature word + VID /PID dual verification recognition, 3-second automatic reconnection, and
dual muting. Complex communication and rendering theories are visualized through diagrams. Test-
ing results show that the system achieves 100% accuracy in device identification and mapping, with
end-to-end communication latency < 7 ms. Through hardware-level audio rendering and dual mut-
ing technology, the system outputs audio with a signal-to-noise ratio of 98 dB, without detected cur-
rent noise or popping sounds. Teaching experiments were conducted using the simplified score of
“The Lone Warrior”, with a control group employing traditional video teaching methods for com-
parative testing, verifying the system’s practicality and innovation in intelligent music teaching. This
study optimizes multi-module integration based on existing technologies, achieving technical break-
throughs in the specific scenario of 24-key magnetic-electric piano Type-C MIDI adaptation, filling
the technical gap between Type-C MIDI and Python virtual piano adaptation. The designed system
demonstrates excellent engineering application results, providing an innovative solution for the in-
tegration of electric piano digitalization and intelligent music teaching.
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Table 1. System core Python development library function configuration
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Figure 1. Overall architecture diagram of a four-layer lightweight decoupling system
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Figure 2. Flowchart of Type-C MIDI interface hardware communication
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Table 2. Basic notes-seven-color computer vision accurate mapping table
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Figure 3. Hardware level audio rendering process diagram
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Table 3. Quantitative testing results of overall system performance
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