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Mega-cities, specially when located in a high
potential seismic region, are always threaten by
huge damage because of earthquake. Decreasing
the earthquake side effects is the main target of our
developed low cost MEMS base accelerometer
unit. There are more than 300 CGS gas stations
distributed all over the Tehran city which can act
like a bomb when an earthquake happens. There
are lots of hospitals which needs to switch on
emergency electricity state before by an earthquake
the system crashed. Lots of general structural ideas
are predicted on the software and various relay
switch are considered for the system such as
elevator stop at the nearest floor, industrial
machinery switch off, schools and organizations
alarm, CGS controlling and auto shout down, power
lines switching off, metro stop alarm, toy city alarms
and stops, trains speed control and etc. The system
exactly monitor the noise level of the installed place
and based on CAV algorithm discard the transient
peaks and shocks to reach the minimum level of
false detection.

+/- 1 V; customizable between +/- 0.25 to +/- 2.5

upon request

50, 100, 200 SPS field configurable; zero skew
Sigma-delta method with 24-bit ENOB at 1 Hz
nominal quality; better than 22 bit for all regional and
local applications

1-pole 8.8 Hz low-pass; customizable upon request

10 ppm stable quartz
-20 °C to +50 °C

> 130 dB at 100 SPS

119 nV/count nominal

MS1000.A £2¢g

GPS-based; synced to better than 100 ys

Vahid Gholami, Ali Safepour

Geopersian Co., Tehran, Iran. www.Geopersian.com
Va.Gholami@gmail.com
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3-Component
Sensor Assembly

Analog waveform
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PDER Software

Active antenna

Custom applications
(per request)

PDER Monitor

Status reporting

PDER Watch
Reliability

dog

PDER WebUI

Web access

PDER Recorder

Core function
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1-pole 8.8 Hz
analog low-pass filter

Anti-aliasing filter to reject
overtones.

PDER Hardware

Filtered analog input

AUX

N

L1 50-channel
GPS receiver with
DCF77 encoder

Creates a precise timing signal
that is fed into the analog-to-
digital converter wunit and
allows timestamping to within

100 microseconds of UTC

DCF77 signal
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Embedded Linux

Customized with platform-specific code, minimalized

Custom
Drivers

HTTP/TCP/IP/802.3u

Local

STATUS

v

LOGOUT

DEVICE ID
[ID]

NETWORK | [network code]

PDER User Interface

STATION | [station code]

TIMING | [status]; [precision]

CONFIG

LOGOUT

EVICE
[IP]

SAMPLE RATE | [sample rate]

SENSOR-| [sensor type]

STORAGE | [free]/[total]

NETWORK

STATION
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NEW KEY

CONFIRM

IP ADDRESS

SUBNET MASK
GATEWAY
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REPORT RECIPIENTS

CHANGE

NEW NUMBER
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APPLY

RESET

ARM9 main controller

Receives timestamped digital
data from data acquisition
subsystem, compresses and
packages data, records it into
MiniSEED streams.

Receives location data and
records it into a separate log.

Keeps track of overall system
health, controls other
subsystems.

Communicates with GSM/GPRS
subsystem to send out reports.

Runs web interface and
transmists data to configured
network receivers.

3-channel 24-bit
analog-to-digital converter
@ 50/100/200 SPS

Captures analog data, converts
to digital data samples each 3
bytes wide with 22 effective
bits at 100 SPS, timestamps the
data based on high-precision
PPS and GPS time input, and
sends it over internal

connhection to main controller
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Regulated, isolated
power supply unit

Rated for 9 to 18 V input.

_ Provides required supply
E voltages for all internal
o circuitry.
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© from input fluctuations.
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Allows selection and textual i
i
input via local interface
\4
GSM/GPRS
communications module
. Connects to cellular provider
LCD display

Displays local configuration
and operation information.

Allows interaction for
modifying local configuration

and data store.

network.

Receives and transmits short
messages.

Logger Device

3 channels per device
24 bits per channel
50/100/200 SPS
>22 ENOB @ 100 SPS
Diverse sensing apparatus
Device-local storage
Telemetric function
Remove HTTP access
Remove FTP access

Developing a Low Cost Shut Down MEMS Base Accelerometer
Suitable for Rapid Response and Structural Applications
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FAT32 filesystem; ext2/ext3 upon request (higher
read/write performance)
Raw waveform channel streams; one per channel

Text-based extra channel streams; one per channel
On-device storage

Remote download via web interface
3x digitized waveform

1x GPS status including timestamp, fix quality, location
Internal operation and error log (for vendor diagnostics)

SD card; up to 32 GB
Ethernet

Short message (SMS) status report over cellular network
Telemetric option with central data collection facility over

any |IP-capable medium including cellular data services
Customized embedded Linux

On-device touch-sensitive LCD ; rugged five-button
keypad
Remote web interface

i Logger Device S
Third Generation Interface

< On-site or Remote

PDER
Persian Digital Earthquake Recorder

Antenna

On Device Parameter Setting

The culmination of our experience and
knowledge of  seismography field
operations’ demands, this interface allows
remote or on-site configuration and
monitoring of each logger device. v
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