JO0O0oVvViBIOOOODODOOOODODUOOOoooooooo
Signal shape effective for spacecraft VLBI group delay measurement
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Abstract Assist of Very long baseline interferometry (VLBI) observation in addition to range and range rate
measurement of spacecraft can improve the precision of spacecraft navigation. Measurement precision of Group
delay, which is observable of VLBI observation, is inversely proportional to the bandwidth of the signal. Although
since the signal transmitted from spacecraft is limited at band width and transmission power, optimal signal
appropriate for precise group delay measurement should be considered. This paper discuss about multi-tone signal
using overshooting oscillation of rectangular cyclic signal as a candidate for that. Overshooting oscillation can
easyily generated with analog circuit, so that can be an advantage for spacecraft onboard signal generator.
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x(t) = H(t) + Aexp{—at}cos(27 ft) (1)
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5MHz Clock, 30MHz Oscillation with 5 timesarger overshoot
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Figure 2: Rectangular cyclic signal (left) and those with overshooting oscillation (f=30MHz) with damping constant
a=0.01 (center) and a=10 (right) are plotted in time domain (upper) and frequency domain (lower).
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Figure 1: Example of rectangular cyclic signal (5 MHz)
with overshoot oscillation (A=>5,f=30MHz, a=5).
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Figure 3: Correlation function of the cyclic rectangular
signal and of that with overshooting oscillation.
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