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Abstract: Focusing on the problem that the low transmitting efficiency and the high bit error rate
of the current modulation techniques existed in ultra wideband(UWDB) communication system, a
time-hopping M-ary biorthogonal pulse position modulation(TH-MBPPM) scheme was proposed.
TH-MBPPM scheme modulated the multiple information bits which needed to be transferred to
the signal’ s amplitude and position respectively, at the same time the pseudorandom time-
hopping code was added to the signal. The multiple address interference of the output of each
matching filter was accurately calculated utilizing the probability density function technique in de-
modulator point, then all the interference was modeled as white Gaussian noise and the received
signal was estimated based on the maximum-likelihood criterion, later the closed-form expression
of symbol error rate(SER) and its simple expression were provided. The expression reflects the
system SER performance accurately and its computational complexity is relatively low. Compared
to the UWB communication system of time-hopping M-ary orthogonal PPM, TH-MBPPM tech-
nique has lower SER and the complexity of the system is decreased by 50%.
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