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General and safety information

1. General and safety information
Important: 

•• All documents and any examples they contain are provided as-is and are subject to change without notice. 
Except to the extent prohibited by law, Libelium makes no express or implied representation or warranty of 
any kind with regard to the documents, and speciɲcally disclaims the implied warranties and conditions of 
merchantability and ɲtness for a particular purpose. 

•• The information on Libelium’s websites has been included in good faith for general informational purposes 
only. ϥt should not be relied upon for any speciɲc purpose and no representation or warranty is given as to its 
accuracy or completeness.

•• Read carefully Limited Warranty and Terms and Conditions of Use before using “Waspmote Plug & Sense!”.
•• Do not open casing and do not damage black warranty stickers. If you do so, you will lose warranty.
•• Do not remove any of the connectors.
•• Do not allow contact between metallic objects and electronic parts to avoid injury and burns.
•• Never immerse equipment in any liquid.
•• Keep equipment within temperature range indicated in recommendation section.
•• Do not connect or power equipment using cables that have been damaged.
•• Place equipment in an area to which only maintenance personnel can have access (in a restricted access zone).
•• In any case keep children away from the equipment.
•• If there is a power failure, immediately disconnect from the mains.
•• If using a battery whether or not in combination with a solar panel as a power source follow the voltage and 

current speciɲcations indicated in the section ɈExternal solar panel connectorɉ.
•• If a software failure occurs, contact Libelium technical support before doing any action by yourself.
•• Do not place equipment on trees or plants as they could be damaged by its weight.
•• Be particularly careful if you are connected through a software interface for handling the machine; if settings 

of that interface are incorrectly altered, it could become inaccessible.
•• If you need to clean the node, wipe it with a dry towel.
•• If Waspmote Plug & Sense! needs to be returned please send it completely dry and free from contaminants.
•• Waspmote Plug & Sense! is not designed to be placed in hard environmental conditions, under dangerous 

chemical elements, explosive atmospheres with ɳammable gases, high voltage installations or special 
installations. Please contact Libelium technical support to ensure your application is compatible with 
Waspmote Plug & Sense!
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Important: Read before use

2. Important: Read before use
The following list shows just some of the actions that produce the most common failures and warranty-voiding. 
Complete documentation about usage can be found at http://www.libelium.com/development. Failure to comply 
with the recommendations of use will entail the warranty cancellation.

Software:

•• Upload code only using Waspmote ϥDE. ϥf a diϜerent ϥDE is used, Waspmote can be damaged and can become 
unresponsive. This use is not covered under warranty.

•• Do not unplug any connector while uploading code. Waspmote can become unresponsive. This use is not 
covered under warranty.

•• Do not connect or disconnect any connector while Waspmote is on. Waspmote can become unstable or 
unresponsive, and internal parts can be damaged. This fact is not covered under warranty.

Hardware:

•• Do not handle black stickers seals on both sides of the enclosure ( Warranty stickers). Their integrity is the 
proof that Waspmote Plug & Sense! has not been opened. If they have been handled, damaged or broken, the 
warranty is void.

•• Do not open Waspmote Plug & Sense! in any case. This will automatically make the warranty void.
•• Do not handle the four metallic screws of Waspmote Plug & Sense!. They ensure waterproof seal.
•• Do not submerge Waspmote Plug & Sense! in liquids.
•• Do not place nodes on places or equipment where it could be exposed to shocks and/or big vibrations.
•• Do not expose Waspmote Plug & Sense! to temperatures below -20 ºC or above 60 ºC.
•• Do not power Waspmote with other power sources than the original provided by Libelium. Voltage and current 

maximum ratings can be exceeded, stopping Waspmote working and voiding warranty.
•• Do not try to extract, screw, break or move Waspmote Plug & Sense! connectors far from necessary usage, 

waterproof sealing can be damaged and warranty will be voided.
•• For more information: http://www.libelium.com
•• Do not connect any sensor on the solar panel connector and also do not connect the solar panel to any of 

sensor connectors. Waspmote can be damaged and warranty void.
•• Do not connect any sensor not provided by Libelium.
•• Do not place Waspmote Plug & Sense! where water can reach internal parts of sensors.
•• Do not get the magnet close to a metal object. The magnet is really powerful and will get stuck. 
•• Do not place the magnet close to electronic devices, like PCs, batteries, etc, they could be damaged, or 

information could be deleted.

http://www.libelium.com/development
http://www.libelium.com
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Waspmote Plug & Sense!

Figure:  Control side of the enclosure

     Control side of the enclosure for 4G model

Figure: Sensor side of the enclosure
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Waspmote Plug & Sense!

Figure: Antenna side of the enclosure

Figure: Front view of the enclosure

Figure: Back view of the enclosure
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Waspmote Plug & Sense!

Moreover, Waspmote Plug & Sense! includes a back sticker where it is shown identiɲcation numbers, radio MAC 
addresses, etc. It is highly recommended to annotate this information and save it for future maintenance. Next 
ɲgure shows it in detail.

Figure: Back sticker

Sensor probes are identiɲed too by a sticker showing the measured parameter and the sensor manufacturer 
reference.

CO - TGS2442
Measure 

parameter
Sensor 
reference

Figure: Sensor probe identiɲcation sticker



http://www.libelium.com/development/plug-sense/documentation/waspmote-plug-sense-sensors-guide/
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Waspmote Plug & Sense!

3.7. Programming the Nodes
Waspmote Plug & Sense! can be reprogrammed in two ways:

The basic programming is done from the USB port. Just connect the USB to the speciɲc external socket and then 
to the computer to  upload the new ɲrmware.

Figure: Programming a node

Over the Air Programming (OTAP) is also possible once the node has been installed (via WiFi or 4G radios). With 
this technique you can reprogram, wireless, one or more Waspmote sensor nodes at the same time by using a 
laptop and Meshlium.

Figure: Typical OTAP process



https://cloud.libelium.com/
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Waspmote Plug & Sense!

3.9. Radio interfaces

Radio Protocol Frequency 
bands

Transmission 
power Sensitivity Range* Certiɲcation

XBee-PRO 802.15.4 
EU 802.15.4 2.4 GHz 10 dBm -100 dBm 750 m CE

XBee-PRO 802.15.4 802.15.4 2.4 GHz 18 dBm -100 dBm 1600 m FCC, IC, ANATEL, 
RCM

XBee ZigBee 3 ZigBee 3 2.4 GHz 8 dBm -103 dBm 1200 m CE

XBee 868LP RF 868 MHz 14 dBm -106 dBm 8.4 km CE

XBee 900HP US RF 900 MHz 24 dBm -110 dBm 15.5 km FCC, IC

XBee 900HP BR RF 900 MHz 24 dBm -110 dBm 15.5 km ANATEL

XBee 900HP AU RF 900 MHz 24 dBm -110 dBm 15.5 km RCM

WiFi

WiFi
(HTTP(S), 
FTP, TCP, 

UDP)

2.4 GHz 17 dBm -94 dBm 500 m CE, FCC, IC, 
ANATEL, RCM

4G EU/BR

4G/3G/2G

(HTTP, FTP, 
TCP, UDP)

GPS

800, 850, 900, 
1800, 2100, 2600 

MHz

4G: class 3 
(0.2 W, 23 dBm)

4G: -102 
dBm

- km - Typical 
base station 

range
CE, ANATEL

4G US v2

4G/3G

(HTTP, FTP, 
TCP, UDP)

700, 850, 1700, 
1900 MHz

4G: class 3 
(0.2 W, 23 dBm)

4G: -103 
dBm

- km - Typical 
base station 

range

FCC, IC, PTCRB, 
AT&T

4G AU
4G

(HTTP, FTP, 
TCP, UDP)

700, 1800, 2600 
MHz

4G: class 3 
(0.2 W, 23 dBm)

4G: -102 
dBm

- km - Typical 
base station 

range
RCM

Sigfox EU Sigfox 868 MHz 16 dBm -126 dBm
- km - Typical 
base station 

range
CE

Sigfox US Sigfox 900 MHz 24 dBm -127 dBm
- km - Typical 
base station 

range
FCC, IC

Sigfox AU / APAC / 
LATAM Sigfox 900 MHz 24 dBm -127 dBm

- km - Typical 
base station 

range
-

LoRaWAN EU LoRaWAN 868 MHz 14 dBm -136 dBm > 15 km CE

LoRaWAN US LoRaWAN 902-928 MHz 18.5 dBm -136 dBm > 15 km FCC, IC

LoRaWAN AU LoRaWAN 915-928 MHz 18.5 dBm -136 dBm > 15 km -

LoRaWAN IN LoRaWAN 865-867 MHz 18.5 dBm -136 dBm > 15 km -

LoRaWAN ASIA-PAC 
/ LATAM LoRaWAN 923 MHz 18.5 dBm -136 dBm > 15 km -

*  Line of sight and Fresnel zone clearance with 5 dBi dipole antenna.
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Waspmote Plug & Sense!

3.10. Industrial Protocols
Besides the main radio of Waspmote Plug & Sense!, it is possible to have an Industrial Protocol module as a 
secondary communication option. This is oϜered as an accessory feature. 

The available Industrial Protocols are RS-485, Modbus (software layer over RS-485) and CAN Bus. This optional 
feature is accessible through an additional, dedicated socket on the antenna side of the enclosure.

Figure: Industrial Protocols available on Plug & Sense!
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Waspmote Plug & Sense!

3.12. Models
There are some deɲned conɲgurations of Waspmote Plug & Sense! depending on which sensors are going to be 
used. Waspmote Plug & Sense! conɲgurations allow to connect up to six sensor probes at the same time.

Each model takes a diϜerent conditioning circuit to enable the sensor integration. For this reason each model 
allows to connect just its speciɲc sensors.

This section describes each model conɲguration in detail, showing the sensors which can be used in each case 
and how to connect them to Waspmote. In many cases, the sensor sockets accept the connection of more than 
one sensor probe. See the compatibility table for each model conɲguration to choose the best probe combination 
for the application.

ϥt is very important to remark that each socket is designed only for one speciɲc sensor, so they are not 
interchangeable. Always be sure you connected probes in the right socket, otherwise they can be damaged.

Figure: ϥdentiɲcation of sensor sockets
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Waspmote Plug & Sense!

E

Shortwave radiation SP-510 9470-P
Solar radiation (PAR) SQ-110  for Smart Agriculture Xtreme 9251-PX
Ultraviolet radiation SU-100 for Smart Agriculture Xtreme 9257-PX
Weather station GMX-100 (PO) Probe 9472-P
Weather station GMX-101 (R) 9473-P
Weather station GMX-200 (W) 9474-P
Weather station GMX-240 (W-PO) 9463-P
Weather station GMX-300 (T-H-AP) 9475-P
Weather station GMX-301 (T-H-AP-R) 9476-P
Weather station GMX-400 (PO-T-H-AP) 9477-P
Weather station GMX-500 (W-T-H-AP) 9478-P
Weather station GMX-501 (W-T-H-AP-R) 9479-P
Weather station GMX-531 (W-PT-T-H-AP-R) 9480-P
Weather station GMX-541 (W-PO-T-H-AP-R) 9481-P
Weather station GMX-550 (W-x-T-H-AP) 9482-P
Weather station GMX-551 (W-x-T-H-AP-R) 9483-P
Weather station GMX-600 (W-PO-T-H-AP) 9484-P
Solar radiation and temperature Datasol MET probe 9496-P

F

Shortwave radiation SP-510 9470-P
Solar radiation (PAR) SQ-110 for Smart Agriculture Xtreme 9251-PX
Ultraviolet radiation SU-100 for Smart Agriculture Xtreme 9257-PX
RS-232 type (generic) -
4-20 mA type (generic) -

Figure: Sensor sockets configuration for Smart Agriculture model

Note: For more technical information about each sensor probe go to the Development section on the Libelium 
website.

http://www.libelium.com/development


http://www.libelium.com/contact
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4.2. Non-contact surface temperature measurement sen-
sor probe (Apogee SI-411)
The Non-contact surface temperature measurement sensor probe is able to measure the electromagnetic radiation 
that every object with a temperature above absolute zero emits, which is used to calculate surface temperature 
from a distance. Thanks to this, the temperature of the object surface is not altered in any way when measuring it.

Figure: The non-contact surface temperature measurement sensor probe (Apogee SI-411)

4.2.1. Speciɲcations

•• Operating environment: -45 to 80 ºC
•• Operation humidity: 0 ~ 100% RH (non-condesing)
•• Calibration uncertainty (-20 to 65 ºC), when target and detector temperature are within 20 ºC: 0.2 ºC 
•• Calibration uncertainty (-40 to 80 ºC), when target and detector temperature are diϜerent by more than 

20 ºC: 0.5 ºC
•• Measurement repeatability: less than 0.05 ºC
•• Stability (Long-term drift): less than 2 % change in slope per year when germanium ɲlter is maintained in a 

clean condition 
•• Field of view: 22º half angle
•• Spectral range: 8 to 14 µm; atmospheric window
•• Dimensions: 23 mm diameter; 60 mm length
•• Mass: 190 g (with 5m of lead wire)
•• Cable: 5 m



http://www.libelium.com/development/waspmote/examples/ag-xtr-01-SI-411-sensor-reading
http://www.libelium.com/development/waspmote/examples/ag-xtr-01-SI-411-sensor-reading








http://www.libelium.com/development/waspmote/examples/ag-xtr-02-SF-421-sensor-reading 
http://www.libelium.com/development/waspmote/examples/ag-xtr-02-SF-421-sensor-reading 
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 Sensors probes

Finally, adjust the angles by rotating the sensor and hold it into the desired position while the nuts are tightened.

Figure: Angle mounting bracket installation with the SF-421 sensor

You can ɲnd the complete sensor manual on the manufacturerɅs website.

4.3.5. Application examples

•• Leaf and bud temperature estimates in cropped ɲelds, orchards, and vineyards. 
•• Detection of potential frost damage to crops.

4.3.6. Quality Assurance Certiɲcate

Together with this sensor we provide a quality assurance certiɲcate in which the manufacturer ensures that the 
sensor has passed the internal quality procedures.





http://www.libelium.com/development/waspmote/examples/ag-xtr-03-SO-411-sensor-reading 
http://www.libelium.com/development/waspmote/examples/ag-xtr-03-SO-411-sensor-reading 










http://www.libelium.com/development/waspmote/examples/ag-xtr-06-SP-510-sensor-reading 
http://www.libelium.com/development/waspmote/examples/ag-xtr-06-SP-510-sensor-reading 
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 Sensors probes

   

Figure: Solar sensors mounting accessory

Mounting the system is very easy, just follow these steps: 

1 - Attach the solar sensor to the leveling plate, in its central hole. Use the black nylon screw (every sensor comes 
with one, ɲnd it on its bottom) and a screwdriver. 

2 - Fasten the leveling plate to the mounting bracket with the 3 long gray screws. Do not insert them too ɲrmly, 
the ɲnal adjustment is done later. 

3 - Decide if you want to mount the whole structure to a vertical or horizontal pipe or mast (its outer diameter can 
go from 3.3 to 5.3 cm). Depending on horizontal or vertical conɲguration, you will use the bottom or the side of 
the mounting bracket. 

4 - Place the black plastic piece in contact with the pipe. Then use the u-bolt to grab the mounting bracket to the 
pipe. On both ends of the u-bolt, insert ɲrst the washers, then the lock washers and ɲnally the nuts. 

5 - Place the structure in the desired position and tighten the nuts ɲrmly with a wrench.

Figure: Final look of the whole structure







http://www.libelium.com/development/waspmote/examples/ag-xtr-05-SQ-110-sensor-reading 
http://www.libelium.com/development/waspmote/examples/ag-xtr-05-SQ-110-sensor-reading 
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4.6.3. Socket

Connect the SQ-110 sensor probe to Plug & Sense! Smart Agriculture Xtreme in any of the sockets shown in the 
image below. 

Note: This sensor has a speciɲc wiring for the Plug & Sense! Smart Agriculture Xtreme model, so it is not compatible 
with other Plug & Sense! models and vice versa. Refer to our Sales department for more information.

Figure: Available sockets for the SQ-110 sensor probe

4.6.4. Installation

The SQ-110 sensor includes a nylon mounting screw on the base in order to mount the sensor on a solid surface.

Figure: SQ-110 sensor installation

The Solar sensors mounting accessory can also be used for the installation. This accessory is optional but highly 
recommended for the solar sensors. With this accessory you will get a secure fastening while keeping the sensor 
as level as possible, always pointing up. 









http://www.libelium.com/development/waspmote/examples/ag-xtr-04-SU100-sensor-reading 
http://www.libelium.com/development/waspmote/examples/ag-xtr-04-SU100-sensor-reading 










http://www.libelium.com/development/waspmote/examples/ag-xtr-16-BME280-sensor-reading
http://www.libelium.com/development/waspmote/examples/ag-xtr-16-BME280-sensor-reading
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4.9.1. Speciɲcations

General speciɲcations

•• Operating temperature: -40 to 60 ºC
•• Dielectric measurement frequency: 70 MHz
•• Measurement time: 150 ms
•• Dimensions: 9.3 x 2.4 x 6.5 cm
•• Prong length: 5.5 cm
•• Cable length: 5 m

Volumetric water content

•• Accuracy: ǀa: ±1 ǀa (unitless) from 1 to 40 (soil range), ±15% from 40 to 80
•• Resolution: 

-- 0.1 ǀa (unitless) from 1 to 20
--  < 0.75 ǀa (unitless) from 20 to 80
-- 0.002 m3/ m3 (0.2% VWC) from 0 to 40% VWC
-- 0.001 m3/ m3 (0.1% VWC) > 40% VWC

•• Range: Apparent dielectric permittivity (ǀa): 1 (air) to 80 (water)

Bulk electrical conductivity

•• Accuracy: ± 5% from 0 to 5 dS/m, ±10% from 5 to 23 dS/m
•• Resolution: 0.001 dS/m from 0 to 23 dS/m
•• Range: 0 to 25 dS/m (bulk)

Temperature

•• Accuracy: ±1 ºC
•• Resolution: 0.1 ºC
•• Range: -40 to 60 ºC

4.9.2. Measurement process

The GS3 sensor provides a digital signal using the SDI-12 protocol. 

Reading code: 

{
	 // 1. Declare an object for the sensor
	 Decagon_GS3 mySensor(XTR_SOCKET_A);
	
	 // 2. Turn ON the sensor
	 mySensor.ON();
	
	 // 3. Read the sensor. Values stored in class variables
	 // Check complete code example for details
	 mySensor.read();
	
	 // 4. Turn off the sensor
	 mySensor.OFF();
}

 



http://www.libelium.com/development/waspmote/examples/ag-xtr-07-GS3-sensor-reading








http://www.libelium.com/development/waspmote/examples/ag-xtr-08-5TE-sensor-reading
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4.10.4. Installation

The 5TE sensor can be inserted into growing media or soil, and it needs to be completely covered by soil.

It is important to avoid air gaps or extremely compact soil around the sensor. Do not install the 5TE sensor next to 
large metal objects, which can attenuate the sensor electromagnetic ɲeld and distort output readings.

Figure: Water content, electrical conductivity, and temperature sensor installation

 
You can ɲnd the complete sensor manual on the manufacturerɅs website.

4.10.5. Application examples

•• Greenhouse substrate monitoring
•• Irrigation management
•• Salt management
•• Fertilizer movement
•• Modeling processes that are aϜected by temperature

4.10.6. Quality Assurance Certiɲcate

Together with this sensor we provide a quality assurance certiɲcate in which the manufacturer ensures that the 
sensor has passed the internal quality procedures.







http://www.libelium.com/development/waspmote/examples/ag-xtr-09-5TM-sensor-reading 


http://www.libelium.com/development/waspmote/examples/ag-xtr-09-5TM-sensor-reading
http://www.libelium.com/development/waspmote/examples/ag-xtr-09-5TM-sensor-reading




http://www.libelium.com/development/waspmote/examples/ag-xtr-10-MPS6-sensor-reading
http://www.libelium.com/development/waspmote/examples/ag-xtr-10-MPS6-sensor-reading
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4.12.3. Socket

Connect the MPS-6 sensor probe to Plug & Sense! Smart Agriculture Xtreme in any of the sockets shown in the 
image below. 

Figure:  Available sockets for the MPS-6 sensor probe

4.12.4. Installation

The MPS-6 sensor needs good hydraulic contact with the surrounding soil. The best method for installing the sensor 
is to take some native soil, wet it, and pack it in a ball around the entire sensor, making sure that the moist soil is 
in contact with all surfaces of the ceramic in the sensor. Then place the sensor into the soil at the desired depth. 

After installing the sensor, the hole that was excavated to bury the sensor at depth should be back-ɲlled with care 
taken to pack the soil back to its native bulk density. Leave at least 15 centimeters of sensor cable beneath the soil 
before bringing the cable to the surface.

Figure: Water potential and temperature sensor installation

 
You can ɲnd the complete sensor manual on the manufacturerɅs website.
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Temperature

•• Range: ɩ40 to 80 ºC
•• Resolution: 0.1 ºC
•• Equilibration time: < 400 s
•• Long term drift: < 0.04 ºC/year typical
•• Accuracy: see diagram below

Figure: Temperature accuracy chart

Barometric pressure

•• Range: 49 to 109 kPa
•• Resolution: 0.01 kPa
•• Accuracy: 0.4 kPa



-78-

 Sensors probes

Relative humidity

•• Range: 0 to 100% RH
•• Resolution: 0.1% RH
•• Equilibration time: <40 s
•• Hysteresis: <1% RH typical
•• Long term drift: <0.5% RH/year typical
•• Accuracy: see diagram below

Figure: Humidity accuracy chart

4.13.2. Measurement process

The VP-4 sensor provides a digital signal using the SDI-12 protocol. 

Reading code: 

{
	 // 1. Declare an object for the sensor
	 Decagon_VP4 mySensor(XTR_SOCKET_A);
	
	 // 2. Turn ON the sensor
	 mySensor.ON();
	
	 // 3. Read the sensor. Values stored in class variables
	 // Check complete code example for details
	 mySensor.read();
	
	 // 4. Turn off the sensor
	 mySensor.OFF();
}

You can ɲnd a complete example code for reading this sensor probe in the following link: http://www.libelium.com/
development/waspmote/examples/ag-xtr-11-VP4-sensor-reading   

http://www.libelium.com/development/waspmote/examples/ag-xtr-11-VP4-sensor-reading    
http://www.libelium.com/development/waspmote/examples/ag-xtr-11-VP4-sensor-reading    
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4.14.  Leaf wetness Phytos 31 sensor probe (Decagon Phytos 
31)
The Leaf wetness Phytos 31 sensor probe (Decagon Phytos 31) measures leaf surface wetness by measuring the 
dielectric constant of the sensor’s upper surface. This sensor has very high resolution, which gives you the ability 
to detect very small amounts of water (or ice) on the sensor surface. Water on the sensor surface does not need 
to bridge electrical traces to be detected, as is common with resistance-based surface wetness sensors.

Figure: Leaf wetness Phytos 31 sensor probe (Decagon Phytos-31)



http://www.libelium.com/development/waspmote/examples/ag-xtr-12-phytos31-sensor-reading
http://www.libelium.com/development/waspmote/examples/ag-xtr-12-phytos31-sensor-reading
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4.14.4.  Installation

The Leaf wetness sensor is designed with leaf shape in order to be mounted next to the canopy or on a weather 
station pole. The 2 holes in the black part of the sensor can be used to ɲx the sensor with bolts or zip ties. Unlike 
other leaf wetness sensors, this sensor does not require to be installed at a speciɲc inclination (45º, for example). 
Besides, the plastic surface of this sensor makes it more resistant to oxidation than traditional leaf wetness 
sensors with exposed electric traces.

Figure: Phytos 31 sensor installation

 
You can ɲnd the complete sensor manual on the manufacturerɅs website.

4.14.5. Application examples

•• Decision of usage for crop fungicides
•• Predict crop diseases or infections

4.14.6. Quality Assurance Certiɲcate

Together with this sensor we provide a quality assurance certiɲcate in which the manufacturer ensures that the 
sensor has passed the internal quality procedures.
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4.15.2. Ecomatik DD-S speciɲcations (Stem diameter)

•• Operation temperature: -30 ~ 40 ºC 
•• Operation humidity: 0 ~ 100% RH 
•• Stem/branch diameter: 0 ~ 20 cm 
•• Range of the sensor: 11 mm 
•• Output range: 0 ~ 20 kƴ 
•• Accuracy: ±2 Ǉm 
•• Temperature coeʛcient: <0.1Ǉm/K 
•• Cable length: 2 m

4.15.3. Ecomatik DF speciɲcations (Fruit diameter)

•• Operation temperature: -30 ~ 40 ºC 
•• Operation humidity: 0 ~ 100% RH 
•• Fruit diameter: 0 ~ 11 cm 
•• Range of the sensor: 11 mm 
•• Output range: 0 ~ 20 kƴ 
•• Accuracy: ±2 Ǉm 
•• Temperature coeʛcient: <0.1 Ǉm/K 
•• Cable length: 2 m

4.15.4. Measurement process

The operation of the 3 Ecomatik dendrometers, DC2, DD-S and DF, is based on the variation of an internal 
resistance with the pressure that the growing of the trunk, stem, branch or fruit exerts on the sensor. The Ecomatik 
dendrometers provide an analog output signal. 

Reading code: 

{
	 // 1. Declare an object for the sensor
	 dendrometer mySensor(DENDRO_DD);
	
	 // 2. Turn ON the sensor
	 mySensor.ON();
	
	 // 3. Read the sensor. Values stored in class variables
	 // Check complete code example for details
	 mySensor.read();
	
	 // 4. Turn off the sensor
	 mySensor.OFF();
}

You can ɲnd a complete example code for reading this sensor probe in the following link: http://www.libelium.com/
development/waspmote/examples/ag-xtr-13-dendrometer-sensor-reading

http://www.libelium.com/development/waspmote/examples/ag-xtr-13-dendrometer-sensor-reading
http://www.libelium.com/development/waspmote/examples/ag-xtr-13-dendrometer-sensor-reading
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4.16.3. MaxiMet GMX-200 (W) sensor probe

The MaxiMet GMX-200 sensor probe provides accurate information about wind. 

Three ultrasonic sensors provide wind speed and direction measurements and the addition of an electronic 
compass provides apparent wind measurement. Average speed and direction together with WMO averages and 
gust data are also provided. 

Figure: MaxiMet GMX-200 sensor probe

In addition, this model has a compass and an optional GPS.
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4.16.8. MaxiMet GMX-500 (W-T-H-AP) sensor probe

The MaxiMet GMX-500 sensor probe provides accurate information about wind, air temperature, air humidity and 
atmospheric air pressure. 

This model is basically a solar shield with no moving parts which allows high performance over large time 
periods. On the top of the solar shield, three ultrasonic sensors are placed to provide wind speed and direction 
measurements. Besides, an electronic compass provides apparent wind measurement. Average speed and 
direction together with WMO averages and gust data are also provided.

Figure: MaxiMet GMX-500 sensor probe
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4.16.11. MaxiMet GMX-541 (W-PO-T-H-AP-R) sensor probe

The MaxiMet GMX-541 sensor probe provides accurate information about wind, precipitation (optical method), air 
temperature, air humidity, atmospheric air pressure and solar radiation. 

This model is basically a solar shield with no moving parts which allows high performance over large time 
periods. On the top of the solar shield, three ultrasonic sensors are placed to provide wind speed and direction 
measurements. Besides, an electronic compass provides apparent wind measurement. Average speed and 
direction together with WMO averages and gust data are also provided. Additionally, an integrated pyranometer 
protected by a single glass measures the solar radiation. Finally, an inclinometer is also included to allow a precise 
installation. 

Figure: MaxiMet GMX-541 sensor probe



-98-

 Sensors probes

4.16.12. MaxiMet GMX-550 (W-x-T-H-AP) sensor probe

The MaxiMet GMX-550 sensor probe provides accurate information about wind, precipitation (with an accessory), 
air temperature, air humidity and atmospheric air pressure. 

This model is basically a solar shield with no moving parts which allows high performance over large time 
periods. On the top of the solar shield, three ultrasonic sensors are placed to provide wind speed and direction 
measurements. Besides, an electronic compass provides apparent wind measurement. Average speed and 
direction together with WMO averages and gust data are also provided. Finally, an inclinometer is also included 
to allow a precise installation. 

On top of that, an integrated connector allows the user to connect a tipping bucket rain gauge to measure 
precipitation.

Figure: MaxiMet GMX-550 sensor probe









http://www.libelium.com/development/waspmote/examples/ag-xtr-15-GMX240-sensor-reading 
http://www.libelium.com/development/waspmote/examples/ag-xtr-15-GMX240-sensor-reading 












http://www.libelium.com/development/waspmote/examples/ag-xtr-24-datasol-met-sensor-reading
















http://www.libelium.com/development/waspmote/examples/ag-xtr-18-MB7040-sensor-reading 
http://www.libelium.com/development/waspmote/examples/ag-xtr-18-MB7040-sensor-reading 
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5. Board conɲguration and programming
5.1. Hardware conɲguration
The Plug & Sense! Smart Agriculture Xtreme model does not require special handling of the hardware by the user, 
except for placing the sensors in their corresponding socket. In the previous sections each sensor connection has 
been described. 

It is important to remark that Smart Agriculture Xtreme model is only available in the Waspmote Plug & Sense! 
Line. It is not available for Waspmote OEM line. 

5.2. API

5.2.1. Before starting to program

When using the Plug & Sense! Smart Agriculture Xtreme model, remember that it is mandatory to include the 
WaspSensorXtr library by introducing the next line at the beginning: 

	 #include <WaspSensorXtr.h>

The library manages the power supply and communication lines between Waspmote and the sockets. Prior to 
read the sensor probes, the user must declare an object of the corresponding sensor class, specifying the socket 
where the sensor is placed. All sensor classes inherit from the class WaspSensorXtr. The next table enumerates 
each sensor class.

Sensor probe Sensor class

Non-contact surface temperature measurement sensor probe Apogee_SI411

Leaf and ɳower bud temperature sensor probe Apogee_SF421

Soil oxygen level sensor probe Apogee_SO411

Shortwave radiation sensor probe Apogee_SP510

Solar radiation sensor probe for Smart Agriculture Xtreme Apogee_SQ110

Ultraviolet radiation sensor probe for Smart Agriculture Xtreme Apogee_SU100

Temperature, humidity and pressure sensor probe bme

Conductivity, water content and soil temperature GS3 sensor probe Decagon_GS3

Conductivity, water content and soil temperature 5TE sensor probe Decagon_5TE

Soil temperature and volumetric water content sensor probe Decagon_5TM

Soil water potential sensor probe Decagon_MPS6

Vapor pressure, humidity, temperature and pressure in soil and air 
sensor probe

Decagon_VP4

Leaf wetness Phytos 31 sensor probe leafWetness

Dendrometer sensor probes for Smart Agriculture Xtreme dendrometer

Weather station sensor probe weatherStation

Solar radiation and temperature Datasol MET probe DatasolMET

Luminosity sensor probe luxes

Ultrasound sensor probe ultrasound



http://www.libelium.com/development/waspmote/examples/ag-xtr-19-frame-class-utility   
http://www.libelium.com/development/waspmote/examples/ag-xtr-19-frame-class-utility   
http://www.libelium.com/downloads/documentation/data_frame_guide.pdf
http://www.libelium.com/downloads/documentation/data_frame_guide.pdf




http://www.libelium.com/development/waspmote/examples/ag-xtr-25-rs-232-txrx-example
http://www.libelium.com/contact
http://www.libelium.com/contact


http://www.libelium.com/development/waspmote/examples/ag-xtr-26-4-20ma-example
http://www.libelium.com/contact




http://www.libelium.com/development/waspmote/documentation/changelog/#SmartAgricultureXtreme 




http://www.libelium.com/products/waspmote
http://www.libelium.com/products/plug-sense
http://www.libelium.com/products/meshlium
http://www.libelium.com/certifications
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