Vojsko

Gorenja Trebusa

Grgarske Ravne
Lokve

607

Krasno Vrhovlje pri '
<ojskem ‘
an
Fobca
G ] gl
0 a af}mj o a S y e
608
Ravnica
Trnovo
@ @

Institute for research and development

Smart

Podsabotin

L0Zana
SaniFloriano
del Collio /
Steverjan
Oslavia / Oslavje B
8
2
o) Piuma / Pevma (A)
. co de 1 . Loke
u(:_ nie r\.O'?’. Orlca
ivario inee’
e b A'f-ll“.‘ l 1
. of Internet of Things Prediiela
Gorizia %, J
Jolina
\"itD'-’UE‘ \ '
Cikavec
pas
Otlica
NETWORK
Slokarji
Gorenjs

NOV A GORICA

Piedimonte /

Podgora
\ ri
Sen
Tom Puc
Ravne

Lokavec

)

Aossa e
o " Lucinico /:Luzinis N
=T ™
q‘ - Y
S8 1Y aaa Y14P
G- CIN
\ % i
SR117 Sant'Andrea/ ,."L\;"_'
= 2 - <) Ty
m Standrez™% \_,_,/'L‘/.'
= B gt
Lonzia vog! SKO
Ve Vrtojba
Savogna d'Isonzo/~ < Crn
Sovodnje obs * v Vogrsko
g Aeroport Malovse
A0S : Stomaz
< : Gojafe  Vrtovin Kamnje N
Bukwuvica : 10jace C |
Grivce
”~ Selo ! r ‘I|;L'
Gradisce nad . Dofnberk & 2 Cesta . Aidovsacina
: __Letolisce B
. - .MI'J"'I'.?‘;J".' (¥
Vrh Vipavski Kriz Ajdovicina
I Male Zablje Plate
Ustje
Tevie Dolenje

iren
Preserje
Strancariji

Orehovlje
lerljak
Osevljek
la an
Vrtovce

Gabria inferiore
!
N

Sodi” :
F{-‘,I_'
\ 4
Prvacino
Potok pri Dornberku
Steske
d Herzegovina
Planina

Gabria / Gabrje
Branik

Zavino

émarle

SEE 8: 16-17.April 2019, Sarajevo, Bosn

del Carso /
Vrh
(e
Spodnja Branica

Lokvica
Lipa
Sbina

Temnica

SP15

Opatje s
Kostanjevica
na Krasu

Hudi Log

del
erdob



[ ] [ ]
Institute for research and development
of Internet of Things

How it works?

\\ —
THE THINGS
NETWORK 2
DEVICES GATEWAYS NETWORK APPLICATION
SERVER SERVER

open source: https://www.loraserver.io/

free access: The Things Network



https://www.loraserver.io/
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Devices
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Fast prototyping for PoC

LoPy (€29.95)
MicroPython
hitps://pycom.io/

a

External LoRa
antenna connector

| oRa transceiver

32Mbit .
flash memory 4O W oS LR ~ RGB heart

beat LED

U.FL connector
3V3 ultra low noise

switching regulator

RF switch ——— ESP32 dual core
microcontroller W
Internal WiFi and and WiFi/Bluetooth Reset switch
Bluetooth antenna 4.2 radio



https://pycom.io/
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Gateways to internet

- Semtech protocol : UDP port 1700
- TTN Gateway Connector Protocol (gPRC, MQTT)

- latency
- redundancy
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Coverage

TTN Mapper:
http://ttnmapper.org/

- mobile app + node
- “tracker” (GPS)



http://ttnmapper.org/
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TheThingsNetwork.org

IDENTITY
Z® SERVER

. SERVER
' MQTTE
HTTP
A\
| LoRaWAN'
(__o09) = .
i anazon
GATEWAY NETWORK APPLICATION
SERVER SERVER SERVER
R
CUSTOM

=)

MONITORING
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Console
TheThingsNetwork.org

- ' @ Varno https://console.thethingsnetwork.org/applications/s56g_app_001/data

\\ . .
‘ THE THINGS Applications Gateways

% O 4R

Q s56g v

Applications @ s56g_app_001

no fields

Metadata

"time": "2017-03-07T709:50:11.552669389Z",
"frequency": 868.1,

"modulation”: "LORA",

"data_rate": "SF7BW125",

"coding_rate": "4/5",

“"gateways": [

"gtw_id": "eui-24@ac4fffede@dSea”,
"timestamp": 76813011,
"time": "2017-03-07T@9:50:11.732692Z",
“"channel": @,
"rssi": -37,
“snr": 26,
"latitude": 45.920963,
"longitude": 13.635129
}
1,
"latitude": 45.930458,
"longitude": 13.6396885,
"altitude": 9@

}

connected

You are the network. Let's build this thing together. — The Things Network
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Integrations

OpenSen .
Ca yenne collaborative location service
AllThingsTalk Maker Cayenne Collos IFTTT Maker OpenSensors TTN Mapper
v2.6.0 v2.6.0 v2.7.4 v2.6.0 v2.6.0 v2.7.1
AllThingsTalk myDevices Semtech Corporation The Things Industries BV. The Things Industries BV. JP Meijers
- e - AN €
‘ S —— gd Y , EVRYTHNG
. TN el oz
EVRYTHNG HTTP Integration
v2.6.0 v2.6.0

EVRYTHNG The Things Industries BV.
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Data presentation on Cayenne

[ @ )
Cay;fge,d’ b,e myDevices +Createn... Create App | Submit Project Community Docs  User Menu
] - Cayenne LPP
Overview S=Data
i — Network: The Things Network B
é Cayenne LPP
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alll SNR o G
& 049
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% ? s,
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)]
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Q Search Devices Last data packet sent: March 27, 2018 2:09:04 PM
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b Node-RED & Grafana
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v input — Y u}
msg.payload
pysenseapp —{ g
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LS ]
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websocket
ttn_s56g_lopyPM = debeluh.iot.novagorica.eu:8086/TTNgwSensors ttn_s56g_lopyPM Inside temperature
“ o . \
udp msg.payload
tn device make request U —
—
<3 Jhn — fi —
ttn message ttp request latten FormatTimestamp —
v output L debeluh.iot.novagorica.eu:8088/TTNgwSensors iotgogw_04
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Outside temperature Inside temperature

Ll
el
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== msg.payload.mean
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Use case : Precision agriculture
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Use case : Precision agriculture

B8 Vineyard - A3 - Archive ~

Current Air Temperature

Current Wetness Top

44%

| Wid M.

Current Soil Humidity

Current Light

0 1ux

Current - Air Pressure

984 hPa

Current Air Humidity

Current Wetness Bottom

Current Soil Temperature

150 %H
100 6k, yeny

50%H ViV

U 10/6

Temperature (r

100%
75%
50% L
25% \ \|

e 10/6

— Leaf top
150 %H
100 %H

50 %H

0 %H 10/6

Temperature

50 K
40 K
30

10/6

1020 hPa

1000 hPa~~.
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960 hPa
10/6

- Pressure

100 mm
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Use case : Particulate matter

49 88 Particulate matter @ Sempeter - ' ) Last 24 hours Refresh every 15m

PM 10 (STD) 24h mean PM 2.5 (STD) 24h mean PM 1.0 (STD) 24h mean CPU temperature

57 pgme 45 pg/m? 31 pg/me

PM 10 (STD) 1h mean value
80

70
60
50
40
30

16:00

== PM.mean.1h == PM.current

PM 2.5 (STD) 1h mean value
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Use case : Particulate matter

PM @ Sempeter ~

~ ® L v ) G < & & ¥ ¥ & & 3 g I
0 5 10 15 25 30 35 40 45 i

PM 10 (STD) 24h mean
27 wym
current PM 10 (STD)

40 ,9m

last PM 10 (pg/m?)

Good Alr Quality

last PM 1 (ug/m?)

PMI0 last 14 days

&
0 55

PM 2.5 (STD) 24h mean

24 pg/m® 1 7 pg/m?

PM 1.0 (STD) 24h mean CPU temperature

current PM 2.5 (STD) current PM 1 (STD)
34 pa/m? 24 pg/m?

PM 10 (STD) 1h mean value

A ]
10 \ K \ " A
- / A
0
1 04:00 05:00 06:00 07:00 08:00 09:00 o 12:00 13:00 14:00 15:00 16:00 D 1800 1900 20:00 FAR ] 2:00 23:00

Mean 1h

Dok

PM 2.5 (STD) 1Th mean value

-~ i s

03.00 04.00 05:00 06:00 07:00 08:00 0 11:00 3 17:00 18:00

Mean 1h

Screenshot

PM 1 (STD) 1h mean value

Refresh every S

07:00
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Use case : Particulate matter

PM @ Villanova de Bellis, Mantova

PM10 last 30 days

A 2 2 $ Y X ¥ &
10 20 30 40 50

PM 10 (STD) 24h mean
45 pgm*
currant PM 10 (STD)
85 pg/m?

last PM 10 (ug/m?)

Poor Air Quality

last PM 2.5 (ug/

o PR,
y C

Poor Alr Quality

last PM 1 (ug/m?)

PM 10 (STD) 24h mean
38 yg/m?

current PM 2.5 (STD)

PM 1.0 (STD) 24h mean
23 pg/m?

current PM 1 (STD)

Temperature

9.8°C
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PM 10 (STD) 1h mean value
A\
, .z ;
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Screenshot

PM 1.0 (STD) 1Th mean value
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Use case : Water level
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Use case : Groundwater level

SENSOR A |
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ZERO @
\ .
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INNER
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SENSOR /
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50.
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Use case : Groundwater leve
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Use case : Groundwater level

Lesson learned:
Do not deploy edible antenna in production




[ ] [ ]
Institute for research and development
of Internet of Things

Use case : Groundwater level

88 Slap - Groundwater Levels ~

-985 cm -518 cm

P1- Measurements P2 - Measurements
[ime ~ Level ( Time ~
2018-02-08 11:14:40 2018-02-10 10:19:05
2018-02-08 05:11:59 2018-02-10 08:18:41

2018-02-07 23:09:19 2018-02-10 06:18:01

P1 - Levels P2 - Levels
200

250
-450 -300
-500 -350
-550 -400
-600 -450

-650 -500
121 12/8 12/16 12/24 12/1 12/24

Water Level - - - - Water Level

Enclosure - Device A Enclosure - Device B
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