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Analysis of ambiguity function and performance of target resolution of
DTTB signal in bistatic radar
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Abstract: The performances of two modes of digital broadcast signals in Digital Television Terrestrial
Broadcasting(DTTB) standard applied in bistatic radar are analyzed and compared by ambiguity function,
as well as their target resolution characteristics. The ambiguity functions of single carrier and
multi-carrier of DTTB system are studied in different receiving angles. The relative positions of secondary
peaks in bistatic ambiguity functions, and the causes of secondary peaks generation are obtained. The
relative relationships of the secondary peak positions between the monostatic and the bistatic ambiguity
functions are obtained as well. The velocity resolution and range resolution of DTTB in bistatic radar are
analyzed, and two modes of signals exhibit approximately the same resolution while the single carrier
DTTB signal has better resolution.
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Tablel Main parameters of DTTB
number of carriers frame head mapping mode dual pilots frame length(symbols) frame length(duration)/us
single carrier modulation 1 PN595 16QAM with 4375 578.7
multi-carrier modulation 3780 PN945 16QAM without 4725 625.0
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Fig.2 Bistatic ambiguity function plot of single carrier DTTB signal(with dual pilots)
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Fig.3 Bistatic ambiguity function plot of multi-carrier DTTB signal
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Fig.4 Bistatic radar velocity resolution of DTTB signal (R,=60 km, k=—m/6)
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Fig.5 Bistatic radar range resolution of DTTB signal(Z=100 km, k=-n/6)
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