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El caso practico lo vamos a hacer con un nodo de
humedad, temperatura, conductividad eléctrica de suelo

Features:

* LoRaWAN 1.0.3 Class A

* Bands: CN4T0/EU433/KRS20/US915/EUBGEIASI23/AUS15/INEES
s Ultra-low power consumption

* Monitor Soil Moisture

* Monitor Soil Temperature

* Monitor Soil Conductivity

* Support Bluetooth v5.1 and LoRaWAN remote configure
* Support wireless OTA update firmware

* AT Commands to change parameters

* Downlink to change configure

» |PE6 Waterproof Enclosure

» 3500mAh Li'SOCI2 Battery (SE01-LEB)

* Solar panel + 3000mAh Li-on battery (SE01-LS)

Applications:
Toda la informacion y el manual de usuario
podemos encontrarla en la web de dragino.
SEO1-LB/LS -- LoRaWAN Soil Moisture &
EC Sensor
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SEo01-LB/LS -- LoRaWAN Soil Moisture & EC Sensor

Click to open image!

The Dragino SE01-LE/LS is a LoRaWAN Soil Moisture 8 EC
re) Sensor for loT of Agriculture. It is designad to measure the seil

muoisture of saline-alkali soil and loamy soil The soil

sensor uses FDR methed to calculate the soil moisture with

the compensation from soil temperature and conductivity. It also

has been calibrated in factory for Mineral soil type. .

It detects Soil Moisture, Soil Temperature and Soil
Conductivity, and uploads the value via wireless to LoRaWAN *
loT Server.

The LoRa wireless technology used in SE01-LB/LS allows
device to send data and reach extremely long ranges at low

Click to enlarge image SE01-LB_10jpg |g range spread spectrum
communication and high interference immunity whilst minimizing

current consumption.

SE01-LB/LS supports BLE configure and wireless OTA

éﬂ \% *Q update which make user easy to use.

SE01-LE/LS is powered by 8500mAh Li-50CI2
battery or solar powered + li-on battery it is designed for

long term use up to 5 years.


https://www.dragino.com/products/agriculture-weather-station/item/277-se01-lb.html#:~:text=The%20Dragino%20SE01-LB/LS%20is%20a%20LoRaWAN%20Soil%20Moisture
https://www.dragino.com/products/agriculture-weather-station/item/277-se01-lb.html#:~:text=The%20Dragino%20SE01-LB/LS%20is%20a%20LoRaWAN%20Soil%20Moisture

También veréis en cada manual como encender TMEEDIH -
cada dispositivo e
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Features Documents Package Orderinfo FAQ

e DataSheet, Document Base
e User Manual -- Online Latest
o Shared Folder for all Dragino Products
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NUNCA ENCENDER UN DISPOSITIVO
CON ANTENA SIN LA ANTENA PUESTA

NUNCA QUITAR LA ANTENA MIENTRAS
EL DISPOSITIVO ESTE ENCENDIDO
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Para activar un nodo debemos acceder a la -~ g 3t TEAE ey O i o
upponad by the European Corr;mission through the Digital Elurope Program .

consola de TTN y pinchar sobre “application”

(((‘ THE THINGS STACK ;
SANDBOX

m Applications Gateways

Q Search

Ctrl K

Pincha aqui

EE Dashboardg



También podemos acceder a
aplicaciones ya credas desde
cuadro de “Top enties”

(((‘ ;ILEN'I’[I,I:ES‘S STACK 18] Home > Dashboard

Applications Gateways
Top entities

Pincha aqui

fe> Qrganizatlor TYPE  NAME

K3 Notifications m) contador+sw3|

O

s User settings v
G se01-zujar
Top entities +
() contador+sw3l G se01-olivar-intensivo

G se01-zujar

contadores-piloto-2025

contadores piloto de riego y fertir...

]

las
el

Applications

contador-mas-sw3l-zujar

se01-olivar-intensivo G contadores-piloto-2025

End devices

STATUS / LAST SEEN

No recent activity *

No recent activity ®

No recent activity ®

No recent activity
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+ v fi’v

& Notifications

MESSAGE

s Collaborator of gateway added or updated

A collaborator of your gateway cicytex-une...

e Collaborator of gateway added or updated

A collaborator of your gateway cicytex-une...

e Collaborator of gateway added or updated

A collaborator of your gateway eui-a84041f...

« Collaborator of gateway added or updated
A collaborator of your gateway cicytex-une...

o Collaborator of gateway added or updated
A collaborator of your gateway cicytex-une...

& v

-+ THE TH+
NETW

View all
TIM

Mar 4, 202-l

Mar 4, 202-'
Feb 23, 202

Jan 12, 202

Jan 12, 202



Se abrira una ventana en la que podremos ver

TLE EDIH

The TECH4E project is financed by European Union under the Agreement — 101083667 of the Project “TECH4E.TechdeffiencyEDIH" regarding the Call:

las plicaciones ya creadas. En vuestro caso estara

vacia

Applications (25)

NAME AND ID <

contador+sw3l
contador-mas-sw3l-zujar

se01-zujar
se01-olivar-intensivo

contadores-piloto-2025

contadores piloto de riego y fertirriego
contadores-piloto
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Search applications

Pincha aqui para
crear una nueva

aplicacion

DEVig

11

CREATED =4

30 days ago

Jul 30, 2024

Jul 30, 2024

Jul 30, 2024 .

Jul 9, 2024

-



Debemos dar una ID a la aplicacion,
un nombre y una descripcion

0

." THE THINGS STACK R

Create application

Applscalon 1D *
Applcation name

Daschphion
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S6lo admite letras minusculas y niumeros.
sin espacios.
Permite guiones.

Application ID*

El ID de la aplicacion no se puede lht52-form
modificar mas adelante

i

i
N

Name opcional '

LHT52 Formacion

Description opcional

Donde x sea el numero de vuestro Prueba de sensores para formacién
sensor

EJEMPLO: Ise01-taller-x

- V4 '-l-::::
Pincha aqui para crear
la aplicacion A BRI AR S

Create application \ | e Wl ATh\ KON
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directamente al panel de control de esta aplicacion Mad eeiie TAVEN BNV (PSS o
((( ;:‘NT;E"%T ALt 18 Applications > contadores piloto de riego y fer... > Application overview - \ A
D contadores piloto de rieqo v fertirrieqo | \ /2 “ 8 way
Home Applications Gateways ID: contadores-piloto ' J '. ! s
. ' _I ) ' ._
Q_ search Ctrl K S : . ! I
<« contadores piloto de riego y = @ End devices v TN 7 " : .
fertirriego ) 4 o N 4
Pulsa aqui para "
08 Application overview geStlonar Y regIStrar TR DV AL SK (B N
los dispositivos de la Yo '2y (
@ End devices . . LAST ACTIVITY »
aplicacion X . AN
[E] Live data ' - ' 'y,
13 min. ago * X
_J Payload formatters v ' d : ¢
A Integrations v ciruelo 13 min. ago ® AR 't :
2 Collaborators /5 N |
f) API keys olivar-intensivo-01 13 min. ago =
{ General settings '.' § w7 N L sty

tomate-zujar 10 min. ago * SRS ¢
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Una vez creada aplicacion derivara T e 0 e e
directamente al panel de control de esta aplicacion WSgs 2 H

tadores piloto de riego v fertirriego

ontadores-piloto

evices (11)

AND ID <

r-intensivo-01

r-intensivo-02

ite-zujar

-ciruelo

‘melocotonero

Search =% Import end devices

@ Last activity 4 minutes ago ® & 11 End devices w =

DEVEUI JOINEUI

AB 40 41 A2 91 89 BY 59 771 00 00 00 681 01

Pulsa aqui para
registrar un
dispositivo

A8 40 41 06 B0 B0 01 01

AS 40 41 06 00 0O 01 01

AS 42 41 5A 7B 59 GA BE

AS 40 41 06 00 0O 01 01

A8 40 41 59 C1 59 QA BC AS 40 41 00 0B 90 01 01

LAST ACTIVITY

14 min. ago

21 days ago

2 hr.ago

4 min. ago

10 min. ago

-
W

b

+ Register end device . [
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Register end device

Does your end device have a LoRaWAN® Device Identification QR Code? Scan |

& Scan end device QR code Wl Device registration help &

TTN tiene un gran
repositorio de sensores §
certificados de diferentes
marcas. Para comenzar |
escribe la marca del sensor &

End device type

Input method @
®  Select the end device in the LoRaWAN Device Repository

Enter end device specifics manually

End device brand @) *

‘ [Type to search... v

Cannot find your exact end device? Get help here and try enter end device specifics manually option above. Co
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End device type - '.
Input method ; .
® Select the end device in the LoRaWAN Device Repository MARCA: DRAGINO

Enter end device specifics manually

MODELO: LSEO1
End device brand 2 =

VERSION: 1.3 Y

dra W

B CLASE A

Dragino Technology Co. evice? Gel help here and try enter end device speci

imited
Koidra Inc.

KU Leuven Dramco
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End device type

MARCA: DRAGINO

Input method @

"" Select the end device in the LoRaWAN Device Repository MODELO LSEO]- 24 I

Enter end device specifics manually

VERSION: 1.3

End device brand @ * Model & *

Dragino Technol... ‘ |S| CLASE A . " W

Cannot find your exact end g . v enter end device specifics

LSEQT - Soil
Moisture 8 EC
Sensor

LSEO1 es el nombre de la version antigua .
del sensor SEO1. .
En el servidor sigue activo el antiguo

LSME0-V2 - Sensor nombre
MNode
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Register end device

Does your end device have a LoRaWAN® Device Identification QR Code? Scan it to speed up onboarding.

& Scan end device QR code bl Device regjstration help & T N ' . ; A <

End device type ' /oA VRS

Input method @ ’
®  Select the end device in the LoRaWAN Device Repository N B gy, ’

Enter end device specifics manually

End device brand @ * Model @ * Hardware Ver.®* FirmwareVer.@* Profile (Region) * ALY D

Dragino Technolo... LSED1 Unkno... 13 ‘ |Select... v ‘

) (™ e o )

Cannot find your exact end device? Get help here and try enter end device specifics manually option a

EU_433 En la region pondremos
| la fre_cuenaa con la que
trabajaremos en Europa
IN_865_867
KR_920_923
and Tha Thinoe Indnctriac JiM w3 A . f . $ .
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Una vez completado nos . ¥ AN/ iy
Dragino Technolo. .. LSEO1 aparecera una foto del sensor i | A e b AR
con su descripcion | A WA '

LSEO1
LoRaWAN Specification 1.0.3, RP001 Regional Paramete

{DTM]: Class A :- | ;Qg:g:lg: é VELOCIDAD DE DATOS é A"(;’éz:f_ e

The Dragino LSE01 consists of soil moisture, soil tem

suitable for smart agriculture applications. The mes .
Product website 4 | Data sheet [4 AT A NAT R o .

Frequency plan® *

Europe 863-870 MHz (SF9 for RX2 - recnmr_
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End device brand @ * Model @ * HardwareVer.(®* FirmwareVer.(®* Profile (Region)*

Dragino Technolo... LSEOD1 Unkno... 13 EU_863_870 P : .

LSEO1
LoRaWAN Specification 1.0.3, RP001 Regional Parameters 1.0.3 revision A, (

(OTAA), Class A I
ass Cada nodo tiene unas claves de

The Dragino LSEO1 consists of soil moisture, soil temperature, and soil cong a UtentiﬁcaCién

suitable for smart agriculture applications. The measured data is sent to th

Podéis verlas en la caja

Product website & | Data sheet [

Frequency plan® * J Oi n E U i

Furope 863-870 MHz (SFS for RX2 - recommended) Es la primera clave que debemos introducir.
Una vez introducida podremos continuar L
introduciendo el resto de claves '
Provisioning information '
JoinEUI @ *
| oo
To continue, please enter the JoinEUI of the end device so we can determine onboarding options Tk L | S



Provisioning information

JoinEUI @ * |OJO'

NO PULSAR
SOBRE GENERAR

This end device can be registered on the network

DevEUI @D *

Introduce DevVEui Generate | 0/50 used

AppKey @ *

Introduce AppKey ) Generate

End device ID@ *

Ise01formacién-techae

This value is automatically prefilled using the DevEUI

After registration
® View registered end device

Register another end device of this type

Register end device
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Ahora debemos dar un ID al
dispositivo.

Aparece uno por defecto con el
DEVEUI

Se recomienda cambiarlo con un ID
gue nos indigque su posicion, uso---etc

Sigue las reglas del ID de la aplicacion

El ID no se puede cambiar mas
adelante

Si podemos darle luego un nombre y
una descripcion

Pincha aqui para registrar el dispositivo
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Ya estariamos en el panel de co ntrol MEENH
del sensor A ',-r. XN B

Applications > contadores piloto de riego y fer... > End devices > olivar-intensivo-01 > Device overview +v v £ v L NETWORK @ v

olivar-intensivo-01 @ Last activity 18 minutes ago * ™ 1,562 up / 133 (Nwk) down ﬁ’ =

ID: clivar-intensivo-01 1]

o0 Device overview Ty Messaging @ Location CJ) Payload formatters @ Settings ' ! :

8 End dev . {-} Latest decoded payload See in live data — AT
Podemos ver los mensajes del
sensor en pantalla _completa unee e o eceed 18 min 00 W, ‘
pulsando sobre Live data |
i B X il ¥
) 2548 () -114dBm "Alarm": "FALSE", ; .
“Calculate_flag": 1,
i . "Data_time": "2024-08-30 09:20:28", L
@ Device website "Last_pulse": 30187, \
"MOD": 1, p
Aqui encontraemos la Aqui veremos el ultimo mensaje S

25 Water informacion del sensor enviado por el sensor
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olivar-intensivo-01

@) Last activity 3 minutes ago * T 1,563 up / 133 (Nwk) down 3
ID: olivar-intensivo-01
Tl Messaging © Location ] Payload formatters & Setti’
Esperamos el mensaJe de union Verbose stream B Export as JSON 00 Pause ;

lljoinll

26 BB OF E5 @ Payload: { Alarm: "FALSE", Calculate flag: 1, Data time: "2024-08-30 09:40
Y comprobamos que lleguen los X
mensajes del sensor | 26 0B BF ES

“Forward uplink data message”
26 OB OF E5 | Rx1 Delay: 5

N 11:20:29 Forward uplink data message DevAddr: 26 0B OF E5 Payload: { Alarm: "FALSE", Calculate_flag: 1, Data_time: "2024-08-30 09:20

M 11:20:29 Successfully processed dat DevAddr: @ 26 OB OF E5
Successfully processed data message

@11:1T:57’ Console: Stream reconnected The stream connection has been re-established

M 11:00:29 Forward uplink data message



Modificar el Payload

olivar-intensivo-01

ID: olivar-intensivo-01

Payload: § Alarm: "FALSE", Calcula

Rx1 Delay:

=

2
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@ Last activity 3 minutes ago * T 1,563 up / 133 (Nwk) down 3
@ Location @Payload form@ {§} Setti'

Verbose stream

Pincha aqui

Payload: {1 Alarm: "FALSE", Calculate flag: 1, Data time:

has been

00 Device overview 8= Live data T Messaging
TIME TYPE DATA PREVIEW

M 11:40:29 Forward uplink data message DevAddr: | 26 OB OF E5

A 11:40:29 Successfully processed dat.. DevAddr: | 26 0B OF E5

J 11:20:30 Schedule data downlink for.. DevAddr: | 26 OB OF E5

M 11:20:29 Forward uplink data message DevAddr: | 26 OB OF E5

P 11:20:29 Successfully processed dat. DevAddr: 26 OB OF E5

Successfully processed data message

(:)11:17:5? Console: Stream reconnected The stream connection

M 11:00:29 Forward uplink data message

I

e

e

tablished

[l Export as JSON 00 Pause v

4-08-30 09:40

"2024-08-30 09:20
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El mensaje que transmite el sensor esta codificado para ocupar
Menos espacio.

El payload es un codigo para decodificar ese mensaje | s

Uplink Downlink

Set : , o
=P Por defecto viene un payload que TTN tiene en el repositorio.

Formatter type * : &

Use Device Repository formatters

Formatter code (read only) El payload se puede obtener también por g _

function datalog(i,bytes){ el fabricante o en internet.
var aa=(bytes[0+i]&Ox02)?"TRUE" : "FALSE";
var bb=(bytes[0+i]&IxFC)>>2;
var cc=bytes[1+i];
var dd=(bytes[3+i]<<24 | bytes[4+i]l<<16 | bytes[5+i]<<8 |bytes[

var ee; ;

if(bb==0x02) A veces puede ser interesante '

ee= (dd/60).toFixed(1); ifi 'l
else if(bb==0x01) m.Odlflcar €l payload del h
ce= (dd/360).toFixed(1): repositorio, por lo que vamos a
else ver como cambiarlo.

ca= (dd/-ﬂSG} .tOFiXEd(j_} f

var ff= getMyDate((bytes[7+i]<<24 | bytes[8+i]<<l6 | bytes[9+i]<
var string='["'+aa+',6 '+bb+', '+cc+', '+dd+', " "+ee+', '+EE+ ]+, "
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Setup X/ o

Formatter type™* ] o

‘ Use Device Repository formatters v Pincha aqui '°.' B . on 7

Use application payload formatter AN/ N\ SRY ¢ VA : \
: . . / | s . . N ) >
Use Device Repository formatters : W e ULV . 7 f D P,
oy 3 ) . 3 , .
Custom Javascript formatter [ . P ' "¢ NN ’
/ T viv=q y
GRPC service = ' . v
.
CayennelLPP
. L] L] ¢ 3
None ' ,
. . ([} A * . [ 7
13 data.TempC_DS18B20=(value/10).toFixed(1);//DS128E20, tempera ' ; ; . _ ' W \ 3
15 value=bytes[4]<<8 | bytes[5]; l‘ < , W, AR . gAY
16 data.water SOIL=(value/100).toFixed(2);//water SOIL,Humidi . . ' A IV ' d
7 \ \ .
18 value=bytes[6]<<2 | bytes[7]; _ D
19 if((value & OxBEAQ)>>15 === @) A ) ALY . 3
20 data.temp SOIL=(value/100).toFixed(2);//temp SOIL,tempera e\ LAY Lt
- - PR - - - - - ; y 2 ]
. . s .
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Formatter type*

Custom Javascript formatter v i
Formatter code * )
function decodelUplink(input) |§ % /) S — ... S % y
return 1 AR DR A ' . . IR LA
data: { N iy, 2 S
bytes: input.bytes WA\ N e : ' .

}; . . 2 . ’ ’ N . ’ .‘ 0.

warnings: (1. Borra las lineas de cddigo de Ia ' sl

errors: [] - .
estructura de funcion del ejemplo

Archive Edicién Formato 'v"e;' Ayuda
value = bytes[6] << 8 | bytes[7]; ~
- var temp_ SO0IL;
Abre el archivo Payload se0O1 ¥ ((vatue & x5000) >> 15 === 0)
temp_SOIL = parseFloat((value / 188).toFixed(2)); // temp_ SOIL, temperature
else if ((value & BxB880B) »>> 15 === 1)

o 3 Fla},-h:lad E.E::I_I temp SOIL = parseFloat(((value - @xFFFF) / 1088).toFixed(2));

value = bytes[8] << 8 | bytes[9];
var conduct_SOIL = wvalue; // conduct SOIL, conductivity, units: uS/cm, max: 65535 uS/c

var s_flag = bytes[18] >> 4;
var i flag = bytes[18] & @x0OF;

: : " data:
Copia todo el texto del archivo sac: b
' humedad: water_SO0IL,

temperatura: temp SO0IL,
conductividadElectrica: conduct SOIL,
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temp SOIL = parseFloat(((value - OxFFFF)} / 1608).toFirxed(Z)"

value = bytes[8] << 8 | bytes[9];
var conduct SOIL = value; // conduct SOIL, conductivity,

var s flag = bytes[10] >> 4;
var 1_flag = bytes[10] & OxOF;

reggf;:{{ Pegue el texto aqui
Bat: batV,
TempC_DS18B20: temp DS18B20,
humedad: water SOIL,
temperatura: temp SOIL,
conductividadElectrica: conduct SOIL,

1 Por ultimo, guarde los cambios en la parte de
abajo a la izquierda

Save changes
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frutal 1 . '
ID: nodos Volvemos a la pagina de live

data

M™a,047 260 e Lastactivity 10 minutes ago @

Overview Live data Messaging Lacation Payload formatters General settings

. N !
o Time Type Data preview Event details / '
28 "correlation_ids": [ .
o 13:53:51 Fail to send webhook Request: Operation timed out 29 "gs:uplink:@1HNAMGTTPBFJIRFA34FBSISRE"
W -
30 1.
' 13:53:46 Schedule data downlink for t.. DevAddr: | 26 @B @A2A | <>| R | Rx1 Delay: 5 - "received_at": "2024-01-29T12:53:46.1529982392",
32 "uplink message": { .
33 "session_key id": "AYwzl+/pYPAOxs+9PlozMA==", .
M 13:53:46 Forward uplink data message DevAddr: | 26 @B @A2A | <> | IR | Payload: { Bat: 24 " port"? Zy_ v
“f cnt": 4847,
M 13:53:46 Succes<H Drocessed data .. DevAddr: 260BoA2A | <> | B 36 "frm_payload": "DQYAAAq7BM8BFhA=", L
37 "decoded payload": { .
013:519:48 Console: eam reconnected The stream connection has been re-established Bat”: 3.334,

“TempC_DS18B20": 0,
46 “conductividadElectrica": 278,
o 13:49:41 Console: gam connection c.. The connection was closed A1 "humedad": 27.47, 0 ¥

42 “temperatura”: 12.31

o 13:13:51 Fail to ¢ webhook Request: Operation timed out 43 s
44 "rx_metadata": [ .,
45 i
. . "WaT - <> | [} H 5 : . e
M 13:13:46 Forward nk data message DevAddr: | 26 OB OA 2A B | Payload: { Bat 16 “sateway ids": I .
47 "gateway_id": "eui-00800000a000b210",
™ 13:13:46 Successf processed data .. DevAddr: 26@BeA2A | <> IR 48 "eui": "0OOBOOOEOAGOOB210"

Pinchamos sobre uno de los mensajes “forward Veremos los datos transmitidos por el |
uplink data message” Y sensor en formato JSON Gy
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. . . % )
'
. b .

olivar-intensivo-01 @ Last activity 17 minutes ago ® T
ID: olivar-intensivo-81

Los comandos que se
pueden enviar para la (-
configuracion del sensor
estan en el manual del
mismo.

08 Device overview 8= Live data T Messaging © Location ] Payload formatt

Schedule downlink Simulate uplink P|nCha aqL“, pa ra
acceder a los
mensajes

Schedule downlink

Insert Mod Igualmente tenéis la
explicacion del calculo

(®) Replace downlink queue

de la cadena de bytes
para el tiempo en el

Push to downlink queue (append)

FPort Pega la cadena de bytes que :

1 9 : Y 9 archivo de Word
representa el tiempo. scambiar tiempo

Payload type ) "

(®) Bytes JSON Mensajes

0100003C = cada minuto

e downlink message

&gdesired payload bytesa

Confirmed downlink 010004b0 9 Cada 20 mantOS

Schedule downlink € 5
e
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i

"received_at": "2024-01-25T11:04:44.9555118547",

"uplink_message": 1§ JSON
"session_key id": "AYxD5siPGdeOcg+KF1QqOw==",

Ly ]

"f port": 2,
"f cnt": 3529,
"frm_payload": "DQSAAAvVIBGSB1xA=",
"decoded payload": i
"Bat": .343,
"TempC_DS18B20": 0,
"conductividadElectrica": 471,
"humedad"”: 30.45

Google Sheets

A 3 C D

e LfEGhEi-h'DFEI nombre Humedad % Bateria WV Temperatura °C. CE
4345 210972023 13:31:41 tormoT 15,96 3,357 10 37
4346 21/089/2023 13:33:11 tomo2 19,83 3,346 189,53
4347 210872023 13:37:11 tormob 18,85 3,333 19,78
4348 21082023 134430 omo3 1415 3,340 20 28
4349 21092023 13:46:41 forno 21,14 3,338 19,53
4350 21092023 134647 tormo4d 116 3,339 20 33
4352 210972023 13:51:28 tormoS 26 26 3,314 1975
4353 21092023 13:51:41 tormoT 15,94 3,354 19 36

At A A ANITEATROITIE A RTE R e T A F ARA 40 M

21
12
17
11
17
14
34
21

e Ul
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