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Design and Implementation of Visible Light Analog Audio
Communication System in Mine
WEI Tong-cheng,ZHANG Ying-xiang,JIANG Zong-hong,DING Hao-yuan,GAO Hao-ran,DU Yong*
(Xinjiang Key Laboratory for Luminous Minerals and Optical Functional Materials ,School of Physics
and Electronic Engineering, Xinjiang Normal University , Urumgqi , Xinjiang , 830054 , China)

Abstract: Currently, mining industry remains one of the more hazardous sectors. Traditional wireless radio
communication equipment, with increased power, is prone to causing coal mine dust explosions. Visible light
communication technology, has the advantages such as high bandwidth, no need for spectrum licensing, and high
safety , making it promising for applications in sensitive environments like mines and hospitals. This paper utilizes
Altium Designer software to design a visible light analog audio communication system for use underground in mines.
This system possesses advantages such as strong anti—interference capability, simple structure, and long
communication distance. Test results indicate that the system can achieve a communication distance of up to 11
meters in a lighted environment and up to 17.8 meters in a non-lighted environment.

Keywords: Visible light communication ; Channel model ; [lluminance ; Signal processing
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Quantum Generative Adversarial Networks for Human Activity Recognition:
Data Augmentation and Classification Optimization
LI Wen-hui, RUAN Yue, XUE Xi-ling
(School of Computer Science and Technology , Anhui University of Technology ,Ma'anshan , Anhui , 243002 , China)

Abstract: To address the problem of classifier performance degradation caused by data imbalance in human
activity recognition, traditional methods such as oversampling and cost—sensitive learning can alleviate the class
bias, but they have drawbacks such as overfitting, information loss, and poor adaptability to extreme imbalance
scenarios. This paper combines quantum computing and generative adversarial networks to design a joint
optimization framework. Its generator uses a Variational Quantum Circuit (VQC) , which implements implicit
modeling of high—dimensional sensor data through parameterized quantum gate stacking with low parameter
quantity ; The discriminator uses a classical neural network and introduces the Quantum Wasserstein Generative
Adversarial Network—Gradient Penalty (WGAN-GP) to constrain the discriminator, in order to enhance the
diversity of generated samples and the stability of training. Experimental results based on the CASAS household
activity recognition dataset show that the quantum hybrid generator only requires about 13% of the parameters of
the classical model to achieve better generation effects. The improved quantum generative adversarial network not
only improves the convergence speed but also enhances the accuracy of the final results.

Keywords: Quantum generator; Classical discriminator; Variational Quantum Circuit; WGAN-GP



