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Abstract: To meet the needs of high bit rate telemetry data transmission, existing PCM-FM telemetry
systems widely use MSD multi-symbol detection algorithm and TPC encoding and decoding technology,
without increasing the volume and weight of the equipment and improving the transmission power. The
modulation index is one of the important parameters in PCM-FM telemetry systems, which has a signifi-
cant impact on system bandwidth and bit error rate. This article analyzes the principle of MSD multi-
symbol detection algorithm. By calculating the cross-correlation coefficient and Matlab simulation, thein-
fluence of modulation index size on bandwidth and bit error rate is analyzed. It is pointed out that setting
the modulation index to 0. 715 is more appropriate. The impact of modulation index deviation on signal-to-
noise ratio loss was analyzed, and the phase grid diagram of multi symbol detection algorithm was used to
analyze the impact of modulation index deviation on error and code synchronization. The fault-tolerant
ability of different types of data on modulation index deviation was pointed out.
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Fig. 1 Phase change grid diagram of MSD demodulation method
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Tab.1 Effect of modulation index deviation on demodulation
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Fig. 4 Phase grid diagram under unbiased modulation index
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“0” data with bias in modulation index
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