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Data Analysis Methods for Radio-Transmitter |dentification
Based on the Transient Response — Basic Methods -

aif = OB Y BEABUR CPEREZ
Ken IWASAKI, Tsutomu SUGIYAMA, Masaaki SHIBUKI and Takayuki HIRANO

Three decades ago, transient fluctuations in carrier frequency at the moment when an
FM press-to-talk transmitter was turned on were investigated from the viewpoint of interfer-
ing in adjacent channels or degrading the quality of its own channel. Considering that the
fluctuation is a transient response of circuits to turning on a press-to-talk switch and this
transient response reflects the design of the transmitter, Ichino et al. suggested identifying
the transmitter by analyzing the transient response of received signals at a monitoring sta-
tion.

A transient response is a non-stationary signal. Spectrogram representation is the most
common and stable method for analyzing non-stationary signals. In this paper, we focus on
the instantaneous frequency and spectrogram methods. Chapter 2 reviews the foundations
of signal processing that are necessary for analyzing the transient response of FM transmit-
ters. This chapter also gives the interpolation using zero-padding in both time and frequency
domains. Chapter 3 first describes a chirp signal used for program verification, then
describes the instantaneous frequency and spectrogram methods in detail, and finally gives
their performances, i.e., through noise tolerance and resolutions in time/frequency domains.
The instantaneous frequency method is applicable only in very low noise/interference envi-
ronments because it is strongly influenced by such forces. Chapter 4 treats the results of
applying the spectrogram method to data practically obtained in the laboratory using FM
transmitters. A number of spectrograms are shown in the Appendix.
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WZHARTEG TR NITEALT 5 t DEBMHEETH
%, X (6)1F

z.(t) = a(t) cos ¢(t) cos (2m f.t)
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= 2u(t) cos {27 (f. + Af)t + 6, } cos (27 f.t)
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XmAF) £#EL L, KX (28) 12

Tp/2 )
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Fsamp = 2 Hz
Fhygs = 1 Hz
Tsamp = 0.5 sec
Fsig = 0.1875 Hz
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