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A New Ranging Method Based on Quadric Difference Frequency
and the Analysis of Its Performance

YUAN Jun-quan HUANGFU Kan WANG Zhan
College of Electronic Science and Engineering National Univ. of Defense Technology ~Changsha 410073 China
Abstract A new ranging method based on quadric difference frequency is presented. The principle of ranging is deduced in details.
The rules for frequency selection are proposed which make convenient the design of transmitter and later signal processing. The need for
SNR is analyzed when solving ambiguity correctly. Compared with the uneven ranging method its advantages are proved. Simulation
results verify the validity of the method.
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R s = 300km og = 1m SNR =25dB
1000m/s F4 max = TOkHz 200kHz 15m
k
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= m,
1
Tab.1 Parameters of uneven multiple frequency ranging
Afo Rinamt Op M
MH P km 1 SNR = 25dB SNR dB
2 2.7 89 4 0.2499 2.1 21.7
3 2.7 789 28 0.2499 1.62 21.7
4 2.7 5789 140 0.2499 1.3 21.7
4 5.4 910 11 13 358 0.2499 0.954 24.9
1 R, = 300km 5 A, ~500Hz
2 15m k 6 7 8  Afi~4MHz Af,~5MHz
3 7 n=6
4 12 16.5dB
2
2
Tab.2  Frequency parameters of quadric difference frequency
Jo /i Af, = 4MHz
fo b Afs = Afy + 500Hz = 4.0005MHz A f, = 500Hz
fo b Afy = Afy + 3Hz = 4.0035MHz A f = 3kHz
Jo fa Afy = Ay + 18kHz = 4.0215MHz A fy = 18kHz
fo /s Afs = Afy + 108kHz = 4. 1295MHz A’f, = 108kHz
fo fo Afs = Afs + 648kHz = 4.7775MHz A’ fs = 648kHz
fo fs Afs = Afs + 648kHz = 4.7775MHz N fs = Mg = 4.7T75MHz
1 Afy=5.4MHz p; =9 10 11 13
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Fig.1 Relation curve between ranging RMSE and
imput SNR for dual frequency tracking

Skolnik M. M .

Fig.2 Relation curve between ranging error and input
SNR based multiple frequency ranging
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