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Research on Ultra—Low Bit Rate Speech Compression and Narrowband

Communication Transmission Technology for Beidou Short Message System

BER.HEM, 8 2, R85, 55, BEH (hERE SRR, L= 100048)
Gao Yijia, Ye Haina,Yang Shan,Du Zhongyan, Xie Mengnan,Zheng Zhiyang(China Unicom Smart City Research Institute, Bei-
jing 100048, China)
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Abstract:

Aiming at the contradiction between the limited single transmission capacity of narrowband satellite communications such as
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Beidou short message and the demand for multimodal data transmission, an ultra—low bit rate speech compression algorithm
integrating traditional parametric modeling and lightweight neural network reconstruction is proposed. At the encoding end,
linear predictive coding (LPC) parametric modeling is used to extract vocal tract features, and residual vector quantization
(RVQ) is employed to achieve extremely low bit rate compression. At the decoding end, a lightweight ConvNeXt neural
network is utilized for speech reconstruction. Combined with an intelligent segmentation and reliable transmission mechanism
tailored for narrowband satellite channels, speech data is reliably delivered and ordered reassembly over narrowband high—
latency channels, while effectively maintaining speech intelligibility and perceptual quality during transmission. This scheme
provides a feasible technical path for narrowband satellite multimodal communication and expands the application boundaries
of Beidou short message in scenarios such as emergency communication and smart ocean.
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