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Introduction.

The Institute of Geoscience has cooperated with Cuba since 1997, when the first visit to Cuba was made. Since then, Bladimir Moreno, now vice director of Centro de Investigaciones Sismologicos, has taken his PhD in Bergen.

He has been back to Bergen 2 times to cooperate on the SAFE project and we have also worked together on projects in the seismological institute in Chile, Central America and Jamaica.

This visit to Cuba is a continuation of this cooperation, where joint software will be developed for use in the Norwegian National Network and the Cuban National Network.

The Cuban national network operated by Centro de Investigaciones Sismologicos (CENAIS) is a digital network of seismic stations based on equipment from China. Some stations work off-line, while eight stations transmit data directly to the centre in Santiago. Readings from the off-line stations are transferred from the operator at the site to the operator at CENAIS via radio.

Access to Internet in Cuba can be very difficult, especially in rural areas. Automatic data transfer via Internet is therefore not possible. The data from the on-line stations are recorded at the centre, and events are detected and triggered automatically.

Data from the off-line and on-line stations are then combined in the data analysis and processed with SEISAN.

The digitizer unit (Chinese) has 16 bits resolution, 3 channels and a GPS integrated in the system. Data output is through a RS232 port.

The Chinese data-acquisition system is configured with an 8-port ISA serial port card which will be very difficult to replace in the future due to the ISA architecture.

CENAIS have several digitizers of the Chinese brand that seems to give high quality data, and wish to integrate these digitizers under the SEISLOG Linux system.

The purpose of the visit.

· Improve and continue cooperation with Cuba

· Improve and test SEISLOG Linux

· Installation of Linux, Fedora Core 1

· Install SEISLOG Linux 1.0

· Make driver for the Chinese digitizer EDAS-3 for SEISLOG Linux

· Implement the MSEED format for ringbuffers and events in SEISLOG Linux

· Short documentation of SEISLOG Linux

· Install test version of SEISAN 8.0 with MSEED support

· Testing

Installation of Linux, Fedora Core 1.

Linux, Fedora Core 1 was installed from scratch on a new PC. Local network was installed and tested.

Install SEISLOG Linux 1.0.

The current version of SEISLOG Linux was installed, re-compiled and tested with synthetic data to check functionality.

Make driver for the Chinese digitizer EDAS-3 for SEISLOG Linux.

The EDAS-3 from Geodevice is of Chinese origin and from a technical point of view, it works in a similar fashion as other modern digitizers.

The unit transmits time-tagged data blocks each second, each with four synchronization bytes in the start of the data block. Each data block contains a header with system information like GPS time, flags for different types of calibration data and channel identifier. The time is coded in epoch format, seconds since 1.Jan. 1970. See data format in Appendix 1.

The driver was implemented with it’s own name, EDA_S and the epoch time was converted to a standard SEISLOG timestring.

The unit was (or could be) set up to transmit two different types of calibration data (sine or pulse). This is indicated by a flag in the data block header. The calibration data are recorded as normal events, but is stored in a separate directory CAL in the SEISLOG directory structure. The “event” name for these files has an extra extension of ….003_P or …003_S to indicate pulse or sine calibration.

The system was started for testing and several normal events and calibration events were recorded.

Implement the MSEED format for ringbuffers and events in SEISLOG Linux.

The threads recording the ringbuffers and events were re-written to support the MSEED uncompressed format. 

The routines to generate the format has been written by Rodrigo Luciano, 2004, (A toolbox for reading SEED and MiniSEED and writing MiniSEED, December 2004).

(http://www.geo.uib.no/seismo/REPORTS/NORWEGIAN_NATIONAL_SEISMIC_NETWORK/TECHNICAL/Technical_18_seed.doc)

Short documentation of SEISLOG Linux.

This documentation is preliminary and describes the installation procedure, the parameter files and some utility programs to monitor the SEISLOG Linux system. The documentation report will be available on the web.

Install test version of SEISAN 8.0 with MSEED support.

SEISAN 8.0 was installed with the upgrade for MSEED support. The MSEED functionality was tested with both ringbuffers and recorded events from the SEISLOG Linux system.

Additional user utilities.

Some additional user utilities were written and installed to improve the user interaction with SEISLOG Linux. The utilities are not fully tested, but will give the user a tool for changing parameters, monitoring and graphical display of real time data.

· MON

Prints SEISLOG variables like sta, lta and trigger variables on screen. It also

 


indicates detections with a sound alarm.

· PRL

Prints all SEISLOG parameters on screen.

· PAR

Java program to set up parameters, monitor some SEISLOG variables, start

and stop and status information.

· MONITOR
Plot all components in different windows.

Appendix 1 Data format EDAS-3.

Data frame format:

Byte number

Field name


Content

00 HEAD



0xBF

01 HEAD



0x13

02 HEAD



0x97

03 HEAD



0x74

04 SITE-ID


Integer of two bytes identifying station

05 SITE-ID

06 CMD



0x55
This code is to identify a data

07 CMD



0x55
block of one second

08 LENGTH


Integer of two bytes to give number of

09 LENGTH


bytes from 1. sample to checksum included.

010 SECOND


Integer of four bytes. Seconds since 1.January

011 SECOND


1970.

012 SECOND


Indicates the time of the first data sample in

013 SECOND


this data frame.

014 FLAG



One byte flag. Most significant 4 bits are zero.

Least significant bits give code for data type:

0 Normal acquired data

1 Calibration data, rectangular wave

3 Calibration data, sine wave

015 Not used

016 1.sample channel 1

017 1.sample channel 1

018 2.sample channel 1

019 2.sample channel 1

n

1.sample channel 2

n+1

1.sample channel 2

m

1.sample channel 3

m+1

1.sample channel 3        

The byte sequence of the 16-bit integer and 32-bit integer is: Least significant byte and then most significant bytes.


























































