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LYNTOMH HEPI'PA®H APXIKOY YYXTHMATOX

= Kataypagn dedouevwv e8a@Ikng TaxVTNTHS O€ TIPAYUATIKO XPOVO

= Yuyvotnta detypoatoAnPiog 345Hz

= Metatpoméag AvadoylkoU onuatog o€ Pm@lako 10bit

= Baoiletal o€ pikpovmoAoyloty Raspberry Pi 3 b+ kot o pikpovmoAoyloty Arduino Uno R3
= AloOnmpag: T'ewewvo GS-11D 4.5Hz

= [Ipoevioyvmg onudtwyv acdnmpa 2 otadlwv (Zvvtedeotns evioxvong a=330)

= AtoOnkevon Twv OGeSO0UEVWV TOTIKA O «TOAKETA» TWV 5 AEMTWV HE EVOWUATWUEVT
xpovoonuavon atmo ntp server kat real time clock, kaBw¢ kal amootoAn Toug peéow Ivtepvert.

= [Tapoxn evépyelag oto cVoTNU oo TO SlKTVO TTAPOXN G EVEPYELaG 220Volt
= YALKO KoL AOYLOULIKO AVOLKTOU KWK

= XauUNA6 KOGTOC KATAUOKEUNG
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LY2ZTHMATOX XAMHAQOY KOXTOYX - EMITIOPIKOY
LY2XTHMATOXZ YWHAOY KOXTOYX
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ZYTKPITIKA AITOTEAEZMATA (Z- AXIS) XE ZEIZMIKO 'ETONOXZ ZTHN ITEPIOXH
EYTHPOX AEYKAAAY 9/10/2019 18:01:36- 1.9R, 11.1D

2019-10-09 18:01:36.84 M: 1.9 D: 11.16
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LYXTHMA KATATPAOHYZ EAADIKHY TAXYTHTAXZ XAMHAOY KOXTOYX
E'KATEXTHMENO XTO NOMO KEPKYPAX (ITOAH KEPKYPAY)

Risk Reduction

Forum IN GREECE

BAYXIKA XAPAKTHPIXTIKA
2YYXKEYHY

uyvomta derypatonPiac = 775Hz
A/D Converter 24bit

AlcOnmpac = Few@wvo 4.5Hz ( z-axis)
Fcutoff = 35Hz

Kootoc: 300 svpw

open source Qpen source
ﬁardware P




40 ENIZTHMONIKO FORUM IMA TH MEIQZH THX §\\\{\\'\ AHMO,?
Z

‘5@6 AIAKINAYNEYZHZ ANO KATAZTPOO®EZX A\, |6Vl0 Maveml T’ (o]
STHN EAAAAA S | ™ mo nl-l'
it ﬂ B Bp TpApa NMANPo@opIKAG
=¥ 4th SCIENTIFIC FORUM FOR S\

Hellenic Disaster DISASTER RISK REDUCTION ) S

J

=

=
;

i
Risk Reduction

Forum IN GREECE g e MovteAomoinong

LEIZMOMETPO YWHAOY KOXTOYXZ EI'KATEZXTHMENO 2TO NOMO
KEPKYPAXZ (ITEPIOXH AEYKIMMH)

LYYXKEYHY

uyvomta derypatoinyiac = 100Hz
A/D Converter 24bit

AloOnmpag = Xewopopetpo 1Hz ( 3axial)
Fcutoff = 30Hz

Kootog:20.000 svpw
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LYXTHMA KATAI'PAOHX EAADIKHY TAXYTHTAZ VS XEIXMOI'PA®OY
YWHAOY KOXZTOYX
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YYXTHMA XAMHAQOY YYXTHMA YWHAQY
KOXTOYYX - IIOAH KEPKYPAX KOXTOYY - AEYKIMMH
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ZYTKPITIKA AITOTEAEZMATA (Z- AXIS) XE ZEIZMIKO 'ETONOXZ ZTHN ITEPIOXH
AEYKIMMH 3/2/2021 21:55:01 - 4.3R, 19.5D
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ZYTKPITIKA ATOTEAEZMATA (Z- AXIS) 2E ZEIZMIKO 'ETONOZ XTHN HEPIOXH
AEYKIMMH 4/2/2021 03:46:28 - 2.4R, 1.6D

o3 Event 2
152 1 T T T
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ZYTKPITIKA ATOTEAEZMATA (Z- AXIS) 2E ZEIZMIKO 'ETONOZ XTHN IIEPIOXH
AEYKIMMH 4/2/2021 03:46:28 - 2.4R, 1.6D

1.5 = 103 i | Event 2 | |
i YYETHMA XAMHAQY KOXTOYE - [IOAH [—— tow-cost seismograpn |
"I~ METIETO [TAATOT SHMATOX KEPKYPAX 1
1 ®OPYBOY =0.115% B
UN/SEE o N
4] 1 T (|
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=f = —
o 1 | 1 1
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12000 T T |
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BEATIXTOIIOIHXH YAIKOY XY2XTHMATOX KATAT'PA®HX

= Tuyvotnta dsrypatonPiag 775Hz amno 345Hz

RISkF?r:Lr::tmn IN GREECE

= Metatponéag Avaioylkol ojuatog o€ Pn@Lako 24 bit and 10bit

= Baoiletal o€ pikpovmoroyioti) Raspberry 3 b+ (Ilpwv o Raspberry Pi + Arduino Uno R3)
= [IPOEVIOXVTIC ONUATWV ALeONTpa VOGS oTadiov

1.  Evioyvomn onquatog el66dov = 500

2.  Evaiotnoia katda 70 @opEC HEYAAVTEPT ATIO TO TIPONYOUUEVO GUGTHUA (KATAYPAPT) CT|HLATOWV AKOU KAt
70 QOPEC UKPOTEPWV HECA GTO TAATOGC TOV B0pU B0V TOV TTPONYOUUEVOV GUGTILATOG)

3. Koataypa@i) onuatov eda@ikng taxvttag and mAdtrog 0.000125 mm/sec kat avw €vavtt 0,00847
mm/sec TOU PO YOUUEVOU GUOGTIUATOG

4.  XUVoMKkO¢ 00puBo¢ otV Kataypa@n Twv onuatowv 0.115% Evavti 2.9% ToOv TPONYOULEVOU
OVOTILATOG

5. Evepyo ®iAtpo otnv ££080 TOV TTPOEVIGYVTI)

= [lapoxn evépyeLag oTto cVOTNUA amd To SikTVO TTHPOo)TS eVEpyelag 220Volt kot SuvatotTnTa o€ eEWTEPIKO
TEPPAALOV HE Xp1)0T) UTTATAPLOV Kot P /B TtaveA.

= YALKO KL AOYLOMLKO AVOLKTOU K@WSIKa - XaunAo k6otog kataokevng (300 svpw)
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ENIKH I[HEPI'PA®H XYXTHMATOXZ KATAT'PAOHYE EAADIKHX
TAXYTHTAY XAMHAOY KOXTOYX
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System Battery <

GS-11D 4.5HZ
> Geophone

Sigma Delta A/D 24bit Board (8
inputs)

Raspberry Pi 3 B+

High Precision Real Time Clock Microcomputer Board

Module DS3231

internet Connection Port

Step down power supplv module

Signal Preamplifier

Power supply for Signal

preamplifier

en source openSOUI‘Ce @
ar ware
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DISASTER RISK REDUCTION Epyactrplo YmOAOYIOTIKAG

IN GREECE MovteAomoinong
AIZOHTHPAZ KATATPA®HY EAA®IKHY TAXYTHTAX
AweOntnpag Tayvtntag (Few@wvo GS11D - 4,5Hz)
—
upe::::::"::;'h 320 wiif :;.:EI Wids)
Sensitivity atT:'ﬂ'% dan:lp'lng mlswm; :.ﬁssvﬂm
Tilt a::::h::nil Ilitspend stop Vertical geaphone = 16° | Horizontal geophone +1.25°

*Other frequencies and resistances available.
Al rights reserved. Specifications subject to change al sole discrelion of Geospace Technologies.

Rl

lBE-1104.8380
93248 (VERT], 82802 (HORZ)

1 A 34% (OPEM], B: T0%% [1.74K]
10 100

|BE-110-4.5-380
51248 (VERT), 32802 {HORZ)

A 34% (OFEN), B: T0% [1.74K)
40 400 SO0
Freguency |Hz) Freguency |(Hz)
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[NPOENIZXYTHXZ XHMATOXZ 'TEQDONOY

lpoevicxuTtig onpatog xauniov BopvBov pe cuvtereoty
evioxvonc= 500, Zvuyvotnta anokomn¢= 35Hz

LABORATORY STATION

;noise V(out) V1 dec 100 0.0001 1000
.tran 0 1s 0.0001 1000

q I Model GS-11D ;ac dec 100 0.001 1000 E
R5 v .

4.5HZ - 380 Ohm — —

c2 1 R3 200

i 17 u1 Ls L.

Rg+ Rg-
23.6mf 375
m L E1 IN- vcc <veec] -R2
L1 R1 - IN+ OUT lout >

SINE(O 0.001 10) 0.98 R6 GND REF 1k c1
AC 0.001 ADE23

Cursor 1

sssssssssssssss
yyyyyyyyyyyyyyyyyyyy
Cursor2

uuuuuuuuuuu
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4th SCIENTIFIC FORUM FOR
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Risk Reduction

Forum IN GREECE

[IAAKETA METATPOITHX XHMATOX ANAAOT'TIKOY 2E WH®IAKO

ADS1256 - Sigma Delta A/D 24Bit - 8 input - Very Low
Noise

1. Raspberry Pi GPIO interface: for connecting with the Pi

2. AD/DA input/output: screw terminals

3. AD input: pinheaders, the pinout is compatible with Waveshare sensor interface standard, easy
to connect various analog sensor modules
7.68M crystal
LM285-2.5: provides reference voltage for the ADC chip

LED output indicator

High-Precision 10K potentiometer

4
5
6. Photo resistor
7
8
AD/DA Board 9

DACEB532: 16bit high-precision DAC, 2ch
10. Power indicator
a = . 11. ADS1256: 24bit high-precision ADC, 8ch (4ch differential input)
2% "“*?: EE X 2
£ e 12. ADC testing jumper
13. DAC testing jumper

14. Power selection jumper

@ 15. ADC reference ground configuration: when AD single inputted, the AINCOM is reference

terminal, can be connected to GND or external reference voltage

en source Qpensource
ar ware
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[IAAKETA MIKPOYIIOAOT'iXTH 2XY2THMATOX XAMHAQOY KOXTOYZ
MwkpovmoAoyloti¢ Raspberry Pi 3 B+

Processor Broadcom BCM2837B0, Cortex-A53

85 mm 64-hit SoC @ 1.4GHz

. Power over Ethernet Memory: 1GB LPDDR2 SDRAM
SVDCvisGPIO  40-pin GPIO Header Mounting Hole _—" |PoE) via PoE hat

13 Il 2 Connectivity: B 2.4GHz and 5GHz IEEE 802.11.b/g/n/ac wireless
\ / LAN, Bluetooth 4.2, BLE

B Gigabit Ethemet over USE 2.0 (maximum throughput

racrrandsGiz N :IJ 300 Mbps)

802.11 ac Wireless <1 2UsBPorts B 4xUSB2.0ports

LAN, Blugtooth 4.2 [ ™

BLE Access: Extended 40-pin GFIO header

Broadcom BCM283780
Cortex - AS7 64bit SoC |
1.4 GHz 1GB RAM

1 x full size HOMI

MIPI DSI display port

MIPI CSI camera port

4 pole stereo output and composite video port

e Video & sound:
g | 2USE Ports

= .
:‘ 56 mm

| - Multimedia: H.264, MPEG-4 decode (1080p30); H.264 encode
<__—1 LANPort (1080p30); OpenGL ES 1.1, 2.0 graphics

SD card support: Micro SD format for loading operating system and
data storage

A\ A £
1 L (,LS|I I Input power: B 5V/2.5A DC via micro USB connector
5V via HOMI  Camera 3.5mm 4-Pole B 5V DCvia GPIO header

B Power over Ethemet (PoE)—enabled (reguires

Port separate PoE HAT)

Environment: Operating temperature, 0—-50°C

Introduction to Raspberry Pi 3 B+

It Q.
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XPONIZMOXZ KAI 2YTXPONIZMOXZ XPONOY TOY XY2XTHMATOX

» Zta Sedopéva e@apuoletal Ypovoonuavorn Ue Ypnon ntp server
0TV TO CVOTNUA CUVOEETE OTO (VIEPVET KL UE POAOL TTPAYUATIKOV
xpovou (RTC) éTav To cvoTNUA ElVAL EKTOC CUVOEOT G LVTEPVET.

» To poAdL TPAyUATIKOU OUYYXPOVI(ETAL Qv TOKTA YPOVIKA
Slaomuata pEca oto 24wpo ¢ kabe nuepac amod tov ntp server
LECW LWVTEPVET WOTE VO EANYIOTOTIOMTAL ] TILOAVOTNTA ELOAYWYTG
XPOVOKABUOTEPNCEWV GTNV XPOVOOTIUAVOT) TWV SeS0UEVWV

» To ueyloto oA SiYwS oLUYXPOVIGUO TOU POAOYLOU TIPAYUXTIKOU

xpovou eivat 0.0003125 avda SeVTEPOAETTO . .n o @

open source Qpen source
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AITOOHKEYXZH KAI AITOXTOAH AEAOMENQN KATAI'PADHX
’ ’ ’ , , Sanisk
» Ta dedouéva amoOnkedovtal EOWTEPIKA TNV KAPTA UVNUNG TOU Ultra
OVOTNUATOG micro sd ram kol SlxTnpovvTalL O€ QUTNG YIX e

TOVAdyLoTOoV 1 unva.

» Ta dedoueva amootéAdovtal HEow ToU SikTLOV Ivtepvet (wifi n g
BUpag ethernet Tov CUCTNUATOGC) OTOV Server TOU €PYACTNPIlOV
CMOD-LAB tov Ioviov [Tavemiotnuiov .

PELTTITEEEETTTT IS

> XNV MEPIMTWOT OV TO cVOTNUAX KaTaypa®NnG Bplokete og onueio
OV J€V UTEPYEL EVOUPUATO UOVIEU-POVTEP YIX TNV TAPOYN
Ivtepvet , yivete ypnion tov SIKTUOU gsm 3g 4g TNG KWNING

TNAEQWVIAGC YIX TNV ATTOCTOAN TWV SE60UEVWV OTOV SErver.

“ QM
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A B C
Channel 0 Timestamp
0.000507 02:10:01.433887
0.000507 02:10:01.435103
0.000507 02:10:01.436391
0.000507 02:10:01.437679
0.000628 02:10:01.438968
0.000628 02:10:01.440258

1

2

File Edit View Sort Go Tools 3

4

= 5

| Adafrult_Dyihon_A‘ E -

7 [ ]Adafruit_Python_D b 7

+[]ADS1256 . ; .

seismo- Selsmo- seismo- seismo- seismo- SeIsmo- seismo- & | 0.000628 02:10:01.441546

|_—arx9|a solar-2021... sclari-2021.. solari-2021... solar-2021.. solan-2021... sclari-2027... solari-2021... =
— 10 | 0.000546 02:10:01.444125
M bfold
| TosibloerE 11| 0.000546 02:10:01.445433
| |backup
12 | 0.000546 02:10:01.446718

E I‘_‘IEI EIEIE] E E_
['.'II:IB
#|__|Arduino corful- corful- corful- corful- corful- corful- corful- 0.000628 02:10:01.442835
<No subfolders> seismo- selsmo- selsmo- seismo- seismo- selsmo- selsmo-

5 (Flbem2635-1 50 corful- corful- corful- corful- corful- corful- corful- 13 | 0.000546 02:10:01.448008
LJbem ' solari-2021... solari-2021... solari-2021... solari-2021.. solari-2021... solari-2021... solari-2021... 14 0.0003 02:10:01.449797
«| " |bcm2835-1.60
l Jata é 15 0.0003 02:10:01.450588
I
No subfold 16 0.0003 02:10:01.451875
o o sHbieEErEE selsmo- selsmo- seismo- seismo- selsmo- selsmo- seismo- 17 0.0003 02:10:01.453164
+ |Em| Desktop corful- corful- corful- corful- corful- corful- corful- o
o (] Documents solari-2021... solari-2021... solari-2021... solari-2021.. solari-2021... solari-2021... solari-2021... 18 0.000305 02:10:01.454453
tal TR BRd TR T~ = = 3 19 | 0.000305 02:10:01.455743
+| ¥ | Downloads '
) LJetsonnan & TeamViewer & Seismic-Station-Corful-Sola... (X 20 | 0.000305 02:10:01.457034
#[Jjohn B E—— T, - seismo- seismo- 21 | 0.000205 02:10:01.458323
o . 3 = = =l LR R corful- corful- 22 | 0.,000471 02:10:01.459613
|___matp|ot|-b = = = NN 1. s0lar-2021... solari-2021.. 93| 0.000471 02:10:01.460901
o[ 3] Music o = . :10:01.
[ Joldconffiles @ @ 24 | 0.000471 02:10:01.462190
7 ] Pictures : 25 | 0.000471 02:10:01.463479 A%
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AITIOMAKPY2ZMENH ITPOXBAXH XY2XTHMATOX

H ITPOXBAZH 2TO XYXTHMA MIIOPEI I'INEL AITIO AITOXTAZH ME THN
XPHXH TQON [IPO'PAMMAT(IN AITOMAKPY2ZMENXH [MTPOXBAXHY

TeamViewer

I'A AIANOMEX

AEITOYPTIKOY XYXTHMATOX ' E

ﬂ 0. @ Raspbian
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EI'KATAXTAXZH TOY XY2XTHMATOZ 2TO [MEAIO

» Tpopodooia - Ilapoyn evépyelag amd TO OIKTLUO MAEKTIPLKNG
evepyelag 220V AC yia xp1)on TOU CUCTNUATOGC OE ECWTEPLKO XWPO.

» Tpopodoocia - Tlapoxn evépyelag Ue TNV Yp1orn @WTOROATALKWV
TTAVEA — UTTATAPIAG KAL EAEYKTY] (POPTLONG YIX XP1)OT) OE EEWTEPLKO

It Q.
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EIIOMENA XTAAIA EPEYNAX

. +
KB12VD
15005

\../

7'

KB=12(VD) piezoelectric

accelerometer. M TPIAZONIKO
IF'EQ®QONO 4.5Hz ENITAXYNSYOMETPO MEM'’S
Sensitivity: 1000 mV/g; YWHAHY EAIXOHXYIAY
Residual noise: 1 pg (0.5-300
Hz);

Linear frequency range (13 dB):
0.08-260 Hz.
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