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Abstract: Conventional joint source-channel coded modulation is based on bit-level or fix-length symbol-level de-
modulation and decoding, derived from Shannon’s separation theory in 1940s. Uniform distribution and equiprobable con-
stellation mapping are used, but they are not suitable for dynamic multipath channels. Meanwhile, the assumption of separa-
tion theory cannot be satisfied in source limited communication networks, and obstacles such as reliability and power con-
sumption cannot be surmounted faced by the development of communication technology. The limitation of bit-level and fix-
length symbol-level modulation/demodulation and decoding is paid attention. By combining variable-length joint source-
channel coding with non-equiprobable and optimized unequal APSK(Amplitude Phase Shift Keying) modulation constella-
tion mapping, a method of joint source-channel coding modulation for non-equiprobable variable-length symbols is pro-
posed. The simulation experiments show that the proposed method obtains an SNR(Signal Noise Ratio) gain over 2.5dB
compared to the existing symbol-level 2D-8PSK method, and an SNR(Signal Noise Ratio) gain over 1.1dB compared to ex-
isted bit-level 16APSK method, under the SER(Symbol Error Rate) of the order of -5 of 10.
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