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Table 1 Specification of the OKITECS4000, which is a seismic data telemetry system developed by Oki Electric
Industry Co. Ltd. SP, MP, and LLP represent short period, middle period, and long period channel,
respectively. (a) shows the specification of OKITECS4000 type LG3678-J05, while (b) shows that of
type LG3678-D03, that has 16 bit dynamic range for short period seismic data. SP (short period)
digital output data is used in the system described in this paper.

(a) Type LG3678-J05
Name of Data Type Number of  Sampling Dynamic Gain Output
Component Components  Frequency  Range Analogue(A)
(Hz) (bits) (dB) Digital(D)
Sp continuous 3 200 12 0~84 A and D
MP10 continuous 3 10 12 6 A and D
SPD continuous 3 200 12 0~84 D
MPHD triggered 3 200 16 0~84 D
MPLD triggered 3 200 16 6 D
LLP continuous 20 0.2 16 6 AandD
(b) Type LG3678-D03
Name of Data Type Number of  Sampling Dynamic Gain Output
Component Components Frequency  Range Analogue(A)
(Hz) (bits) (dB) Digital(D)
SP continuous 3 200 16 0~84 Aand D
MP continuous 3 10 15 6 Aand D
LLP continuous 10 0.2 15 6 Aand D
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Fig. 1 Seismic stations of the SATARN system.
It consists of Kamitakara (KTJ), Hokuriku
(HKJ), Abuyama (ABU), Tottori (TTT), and
Tokushima (TKS) micro seismic observation
networks.
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Fig. 2 Description of WIN format seismic data file.
The ’second block’ (B) is the basic component
of the WIN format waveform data.
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Delay
= Max(D1,D02,03)

(*)Bufter Size
= Defay * (N1+N2+N3)

N3 chis,
Delay=D3

Fig. 3 Outline of data receiving system of WIN for-
mat data. Total delay time of the data and
buffer memory size to be equipped on the sys-
tem are characterized by the waveform data
that has maximum delay time among the re-
ceiving channels.
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Fig. 4 Block diagram of WIN packet data assembling
system. Fig.4(a) (left) shows the old system,
while Fig.4(b) (right) shows the new system

described in this paper, which is expected to
reduce the delay time of data transmission.
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Fig. 5 Block diagram of hardware configuration of
the system for Abuyama obseravatory. It is
based on an IBM PC/AT compatible system.
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Fig. 6 Block diagram of control signal generator.
It contains signal distributor to the CPU
(DISTRIBUTORY), interrupt signal generator
(CONTROL SIG. (1)), and clock calibration
signal for OKITECS4000 (CONTROL SIG.
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Table 2 Comparison of NTP driven machine clock and GPS clock that drives the NTP server. Lines with
’Machine clock’ represent the value of internal clock of the machine and lines with 'GPS’ show the
corresponding GPS clock value. One second offset was generated when a ’leap second’ was inserted at
09:00 JST, Jan. 1, 1999, which took about two hours before recovering the offset.

Machine clock
GPS

Machine clock
GPS

Machine clock
GPS

Machine clock
GPS

Machine clock
GPS

Machine clock
GPS

Machine clock
GPS
Machine clock
GPS

Machine clock
GPS

LN N N N (I | A T I I ]

Machine clock
GPS

Machine clock
GPS

1999
1999
1999
1999
1999
1999
1999
1999

1999
1999

1999

01 01 08 59 57 000462
08 59 67 000

01 01 08 59 58 000453
08 59 58 000

01 01 08 59 59 000456
08 59 59 000

01 01 09 00 00 000454
08 59 60 000

01 01 09 00 01 000457
09 00 00 000

01 01 09 00 02 000455
09 00 01 000

01 01 09 00 03 000452
09 00 02 000

01 01 09 00 04 000456
09 00 03 000

01 01 09 00 05 000458
09 00 04 000

01 01 09 30.00 999170

09 30 00 000

01 01 10 29 59 998476
10 30 00 000
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Fig. 8 Block diagram of the whole system. Both
hardware devices and software modules are
shown. Device driver (ibx.c) and user pro-
cess (ibxrecv.c and ibxsend.c) are developed
as controlling software.
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Fig. 9 Example of a waveform data obtained by both
systems. Upper part shows the data collected
by the old system, while lower part shows that
obtained by the new system.
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Table 3 Delay time of the WIN packet at the receiving system on the TCP/IP network. (a) shows delay time of
the old system, while (b) shows that of the new system. Numerals following 'RT’ mean the time when
the WIN packet is received, while those following TS’ means the time tag value attached to the WIN
packet received. Numerals ahead "TS’ denote the delay time of the packet.

(a) 0ld System

6487 : RT 990412142440 36 TS 990412142404 800000C800000006. . .
6685 : RT 990412142441 35 TS 990412142406 800000C80000000F.. .
6487 : RT 990412142442 35 TS 990412142407 800000CS8FFFFFFFA. ..
6289 : RT 990412142443 35 TS 990412142408 800000CS8FFFFFFEL. ..
6289 : RT 990412142444 35 TS 990412142409 800000C800000007. ..
6190 : RT 990412142445 34 TS 990412142411 800000C8FFFFFFF6. ..
6289 : RT 990412142446 34 TS 990412142412 800000C8FFFFFFFA...
6289 : RT 990412142447 34 TS 990412142413 800000C800000006. . .
6488 : RT 990412142448 34 TS 990412142414 800000CS8FFFFFFED...
6487 : RT 990412142450 33 TS 990412142417 800000CS8FFFFFFFA...
6388 : RT 990412142451 33 TS 990412142418 800000CS8FFFFFFEF. ..
(b) New System
5218 : RT 990412142441 3 TS 990412142438 803E00C800000007. ..
6318 : RT 990412142443 4 TS 990412142439 803E00C800000007. ..
5417 : RT 990412142443 3 TS 990412142440 803E00C800000007. ..
6516 : RT 990412142445 4 TS 990412142441 803E00C800000007. ..
5615 : RT 990412142446 4 TS 990412142442 803E00C800000007...
5219 : RT 990412142447 4 TS 990412142443 803E00C800000007. ..
5615 : RT 990412142448 4 TS 990412142444 803E00C800000007...
5516 : RT 990412142449 4 TS 990412142445 803E00C800000007...
5318 : RT 990412142449 3 TS 990412142446 803E00C800000007...
5417 : RT 990412142451 4 TS 990412142447 803E00C800000007. ..
Frequency Responce ! T T T T T 1
16— o—o 5% o+
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1 10 10 10 10 Fig. 11 Magnified portion of the waveform shown in
Frequency (Hz) Fig.9. High frequency noise is observed in

Fig. 10 Frequency response of analogue and digi-
tal output data of the OKITECS4000 sys-
tem. Open squares represent the frequency
response of the analogue output, while tri-
angles show that of the digital output.
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the waveform obtained from the old system.
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Reduction of Transmission Delay Time
in the Seismic Data Exchanging Procedure of the SATARN System

- Shiro OHMI and Atsushi NAKAGAWA

Synopsis

A new seismic wave data relaying system for SATARN was developed. It transmits seismic wave data
from OKITEC4000 seismic telemetry system into TCP/IP computer network with WIN format within
5 seconds delay. It is used to exchange seismic wave data with JMA for their real time data processing.
An IBM PC/AT compatible single board computer and several parallel I/O modules are assembled into
a system. A GPS clock that generates BCD coded time signal is used to attach time stamp to the WIN
format seismic wave data. The FreeBSD, which is a free PC-UNIX, is used as the operating system. This
system enables us to reduce the transmission delay time to less than 5 seconds, while it was more than
30 seconds in the old system. High quality seismic wave data is also available with this system since only
digitized wave form data is handled. In the old system, an A/D conversion procedure was equipped and
thus the data was easily contaminated by electric noise in the observatories.

Keywords: SATARN system, Data exchange with JMA, Transmission delay time reduction, WIN system
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