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DIGITAL RECORDING OF SHORT PERIOD SEISMIC
WAVES CONTROLLED BY MINI-COMPUTER

By Noritoshi GoTo, Kojiro IRIKURA and Junpei AKAMATSU

Synopsis

A digital recording system using mini-computer for short period seismic waves is described.
Some methods to discriminate P wave’s arrival from noises are discussed. In this system

P wave’s arrival is detected by means of examining amplitudes of the siznals at several observa-
tional points considering the phase lags.
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Fig. 1 Block diagram of digital recording
system.
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Table 1 Main features of instruments.

Multiplexer

AD converter

Miniconputer
(HITAC 10)

6 channels
sampling 1 msec
input level +1999 mV

16 bits/word, 8 k words
cycle time 1.4 psec
basic instruction 68
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Fig. 2 Time chart of sampling of data and discriminant conditions of seismic waves. Data
with double circles are in use of discrimination.
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Fig. 3 An example of discrimination of the initial parts of P waves. Upper three traces are
enlarged five times as large "as lowest one in amplitude and time axes. P waves’ ar-
rivals are detected at the point shown by |, and the levels for discrimination are also
shown before the initial parts of P waves.

CH. 1: underground (—50 m)} at Uil campus
CH. 4: underground (—20 m) J p

CH. 5: outcrop at Mt. Ohbaku.
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Fig. 4 Time chart and flow chart. Time chart (upper) shows the relation between the pro-
gram mode and the interruption mode. Flow charts (lower) are described with the
number of program steps and the calculation time.
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Fig. 5. Digital recording of an earthquake.
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Fig. 6. Characteristics of ground noises. a) Vertical motions of ground noises. b) Cross correlograms.
Correlation level is shown at the left side in each correlogram. c¢) Velocity spectral densities.
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Fig. 7 Cross correlograms around initial portions of P waves observed at the depth of 20 m
and 50 m at Uji Campus. Each trace is shown in sequential order. Analyses are
made in the three cases; the lengths are selected 96, 192 and 384 m sec. The ratios
of the length of P wave parts to the analized length are noted at the left side.
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Fig. 8. Cross correlograms around initial portions of P waves observed at ground surface at
Uji Campus and on the outcrop at Mt. Ohbaku. Each trace is shown in sequential
ordzr. Analyses are made in the two cases; the lengths are selected 384 and 768 m sec.
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