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INGV (Istituto Nazionale di Geofisica e Vulcanologia) is currently using different communication systems for the acquisition  The Mesh networks have a mesH-LIKe arcHITecTURe, and it works as Internet: the access points are able to dialogue among  The radio devices used in the mesh network are: Ubiquiti Super Range 5, Ubiquiti UB-5 and Compex WLM54AG (fig.4). The Introduction To assess the effects by the introduction of W.M.N. stations in the existing network (located to Monti della Laga), we have
orf seismic anp GPS paTta from remote stations. them and everyone has routing functionalities. This means that every access point is able to redirect data packets to ano- choices of the radio types have been done in function of the distance to be covered, the antenna type and its relative cable. ~ Starting from September 2010, a seismic sequence occurred in the Montereale region (Fig. 6). Thus, we decided to install a- plotted the threshold of Magnitude in Time.
The heterogeneity of these connection systems provides strength and redundancy for national seismic monitoring. ther knot of the network. Only one access point is needed to be connected to the cabled network. Further physically con- temporary network with the aim to densify the INGV real-time seismic network in the seismic sequence area. The reporting period is from 01/01/2009 to 16/03/2011.
Nowadays almost all seismic and gps stations use a remote |IP connection for data transmission. A more simplified, mature nected access points can be added to increase the global reliability of the system. It is noted that with the arrival of new stations, which occurred in September 2010, the minimum threshold of detection
and reliable access to this type of connection is now possible thanks to recent developments occurred in telecommunica-  The developed network project is the following: eveRy KnoT oF THe neTwoRK (STXX) RePReSeNTs a RemoTe ROUTER and it B Increasing the numbers of seismic stations in the area, we wanted to lower the magnitude threshold detection of the INGY ~ ©f nétwork goes down to magnitude near zero (Fig. 9 - Fig. 10 - Fig. 11).
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tions. The implementation of an IP connection is possible using the existing similar telephone and networks (ADSL) system, is equipped with one or more radio devices to obtain the connection to the adjacent sites and a robust redundancy of the L e UBIQUIT! ST seismic network. The Montereale seismic sequence represented the opportunity to test the new INGV Wifi Mesh Network.
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through the creation of an ad-hoc networks for data exchange, as for RUPA (Unified Network of Public Administration) , or radio links. @H-H—J - SR71-15 SEC2I i tEm o ’
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INGV Roma :
Implementation
VPN Roma/Z- Grotta We installed three sites which were previously occupied by the stand-alone seismic stations that have recorded
the L'Aquila aftershock distribution. The sites were named RM 10 (poi divenuta 33), RM 29, RM 32 (Fig 7).
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The antenna types changed in function of the distance to be covered.: antenne patch with 23 dbi (fig. 5). The technical
aspects of antenna type are the following:
Santa Set;‘;
Frequency Range 5150-5350 MHz
Trasmission type Gain 25 dbi
B Nanometrics Horizontal Beamwidth 10 ©
_ V erticd Beamwidth e
W satLink Mounting Diameter 30-50 mm
M Rupa . VSR 1to 14
[ Analogica A [mpedance 50 ohm
L] Interet _ _ o - N\ Polarization Horizontal or vertica One of the critical issues was the need to adapted this network to the real conditions of the field (not optical visibility
[] Wi-Fi >, The devices used for the creation of the mesh network are MiKROTIK PRODUCTS (Www.mikrotik.com). Mikrotik is a producer N\ Cutput connector NFemale type _ _ _
: Malt ] ] between the sites). Thus, we firstly built up an opportunely shaped pole to install solar panels, a 42 Ah battery, a charge
. . . . \ [Weight 18k
M Others of wireless routers (RouterBOARD), managed by the software (RouterOS), based on Linux operating system, which allow the i - _ .y
- _ _ S _ _ |pveral dimensions (W x L) 390 x 430 mm regulator and the Gaia2 digitizer.
y user to transform a conventional PC in an advanced router with different functions (firewall, VPN server and/or client, ban-
- : - .. Presently, the sites are the following:
dwidth shaper, wireless access point, etc.). 350 - % Gigakiee23 2" o GigaFies ; o s
The routers used in our networks are mainly RouterRBOARD 433, RouterRBOARD433AH, RouterRBOARD 600, anp RouterBO- : -, HORplane VER-plane ~STazione 29, seismic data acquisition
ARD G AdB o with the devices Lennartz 5 s with 100 Hz
450G. 300/ ; o0 oy . \aa sampling rate and Episensor with 200 Hz
THe INGV-Sepe IrPINIa has implemented a new conception of seismic mobile network. It is based on the Wifi-data / i sampling rate;
transmission and it is called WI-FI MESH NETWORK (W.M.N.). -_ Stazione 32, seismic data acquisition
: : : : : . g L RouterBOARD 450 - ! ' ' '
The Aim of this work is to realize a telemetered infrastructure for seismic and GPS data acquisition. This infrastruc- RouterBOARD 433UAH  RouterBOARD 433 RouterBOARD 433AH g % o oo with the devices Lennartz 5 s with 100 Hz
. . . . . . . . . . . i R P 5 gt k The RB450 is a five porl ethernet router. : | | I Sampl]ng rate; R .
ture is reliable, robust and it guarantees the minimum bandwidth useful for future applications requiring high trou- - o . eferences:
: : : : : : : * - Stazione 33, seismic data acquisition
ghput with high sampling rates (as for strong motion and GPS instruments). Thus the WMN is perfectly integrated _. with the devices Lennartz 5 s with 100 Hz
: : .. 240 /120 240 120 . ] . . - Vincenzo Cardinale, Angelo Castagnozzi, Ciriaco D’Ambrosio, Luigi Falco, - Mikrotik on line documentation - http://wiki.mikrotik.com/wiki/Main_Page
into the different data trasmission systems used at INGV. sampling rate; an Episensor with 200 Hz Antonino Memmolo, Felice Minichiello (2010) Wi-Fi Mesh Network: integra- |
INGV decided to internally develop such an advanced network in order to have a full control on the whole infra- sampling rate and a GPS5 Leica GRX 1200+ zione dell'infrastruttura telematica della rete sismica e geodetica nazio- - Gazzetta Ufficiale N. 50 del 01 Marzo 2005 - DECRETO 20 febbraio 2003
_ _ _ _ _ o o v _ _ y _ GNSS with sampling rate. nale. Rapporti Tecnici Ingv Modifica del Piano nazionale di ripartizione delle frequenze.
structure (installation and configuration of the radio devices for the GPS and seismic data acquisition). e e st WPt L 210~ Sl
180 K1) - Mario Baldi, Pietro Nicoletti. Internetworking - Gazzetta Ufficiale n. 257 del 03 novembre 1998 - DECRETO 10 settembre

The MESH technology does not represent a novelty from technical point of view, but recently its applications are 1998, n. 381 - Regolamento recante norme per la determinazione dei

- Gazzetta Ufficiale 69 del 20-7-2002- Suppl. Ordinario n.146. Piano Na- tetti di radiofrequenza compatibili con la salute umana.

zionale di Ripartizione delle Frequenze Decreto 8 Luglio 2002 del Mini-

stero delle Comunicazioni. - Sandro Rao, Leonardo Salvaterra, Catello Acerra, (2010). SOFTWARE PER
LINSTALLAZIONE E LA CONFIGURAZIONE DELLA STAZIONE SISMICA

- Gazzetta Ufficiale 273 del 21-11-2008 — Suppl. Ordinario n.255. Nuovo GAIA2 Rapporti Tecnici INGV, n. 130

Piano Nazionale di Ripartizione delle Frequenze (PNRF).

more and more distributed and frequent. The Mesh networks use the same technology as the Wi-fi, with some little

differences. In the traditional system, based on hot-spot points, there is a tree-like architecture, and every access
point must be connected to cabled internet network. This approach can be too complex and expensive if wide areas
have to be reached and covered.




