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1 EXECUTIVE SUMMARY
This deliverable is intended to show the training activities that are intended to be performed. Moreover,
the material necessary to train the associations has been also defined. Part of this material has been
already designed. The different members of the consortium has been performing dissemination along all
the project and some of the material designed has been done thinking on the training sessions that will
be performed during this year.
In this document a brief presentation of the training sessions that will be performed and the necessary
material is done. Moreover, the methodology of the sessions has been accorded with the training with
the whole consortium.
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2

ENTOMATIC TRAINING MATERIAL

The consortium has decided to design three main tutorials:
•

tutorial on how the trap works

•

tutorial of installation of the traps

•

tutorial of the web platform

A first introduction to the trap is necessary to better understand which are the main purposes of the
project. Moreover, this introduction also has to offer a complete explanation of the whole ENTOMATIC
system. ENTOMATIC comprises an automatic trap connected through a radio module to database that
collects the information and feeds an SDSS that interprets the data and offers recommendations visible
at a webapp. It should be clearly defined the complete solution that the consortium in order to better
differentiate from nowadays solutions and to understand the benefits that ENTOMATIC will give to olive
producers. With the help of a socioeconomic analysis we can better explain the benefits of using the
ENTOMATIC system. All this information will be presented at the training sessions.
After this introduction two different manuals will be explained:
•

Installation manual: a complete guide on the installation of the traps in orchards.

•

Visualization manual: a complete guide on the resources and services that the webapp offers.

2.1 HOW THE TRAP WORKS?
Flies (males and females), attracted by the combination of baits and lures(4), seek an entrance into the
trap(1), and are detected by a photointerrupter(2). Since the fly may have erratic movements or even
leave the trap, the count is only processed when it passes by the second photo-interruptor. As soon as
this happens, the Bioacoustic Identification(3) system starts recording the audio signals produced by the
fly.
The digital signal processing at the Gateway will identify if the species entering is Bactrocera olea or not.
The fly will not return where it came from, since it will be lured to the pheromone bait and by the
sunlight or to the liquid food lure where it will eventually drown and die(5). All the electronics(6) (signal
processing, communications, power, etc.) are placed at the bottom part of the trap. The data collected
as well as the position of the trap (GPS) and weather data will be transmitted from the Gateway, feeding
the management central software.
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Figure 2.1: Performance of the electronic trap.

2.2 HOW CAN YOU INSTALL THE TRAPS?
In order to facilitate the installation of the traps, the consortium has created a plug-and-play solution
easy to be installed. The installation procedure is explained at the following section, then the material
that will be designed for the training sessions will be explained.
2.2.1

CONNECTION PROCEDURE TRAPS ITSELF

The automatic trap could include a GSM module itself in order to directly connect to the database
server. Hence this kind of trap could be placed at remote places where the installation of a meshed
solution is not allow due to environment’s characteristics.
Hence, the installation of the traps is the following:
1.

Place the trap at the olive tree.

2.

Press the red button outside the trap. You will hear a beep. The autoconfiguration has started.

3.

Wait until you hear two more beeps. This second beep indicates that the trap has established a
connection with the server. The data collected (number of flies, temperature and humidity) will
be automatically sent by the trap.

Figure 2.2: Detail of the red button of the trap.
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2.2.2

CONNECTION PROCEDURE MESH NETWORK

The installation of the second version, the one that includes a gateway that collects the information
obtained by the traps, has more steps, but it is, again, a plug & play solution, really easy to perform.
This connection is divided in two steps
2.2.2.1 Gateway connection
1.

Place the gateway in a central area and as high as possible. The gateway has to have inside its
range the whole network of traps.

2.

Initialized it following these steps (see Figure 2.3):

3.

•

Press the right button and then wait until the blue led is on (see Figure 2.4).

•

Press the left button and then wait until the green led is on (see Figure 2.5).

The gateway is ready to look for traps.

Figure 2.3: Diagram of the gateway unit initialization

Figure 2.4: Detail of the first step to configure the
gateway (right button and wait until blue led is
on)

Figure 2.5: Detail on the second step to configure
the gateway (left button and wait until the green
led is on)
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2.2.2.2 Trap Connection
Once the trap unit, it must be fastened tight on a tree. Swinging is not a problem but a direct hit would
cause false alarms due to propagation of vibrations. The trap is designed to be operated in the field; i.e.,
away from any electromagnetic interference caused by mobiles, routers, and/or tablets. The procedure
(see Figure 2.7) to connect the traps is described at the following steps.
1.

Place the trap at the olive tree. The propagation conditions inside the tree will be the final one
and it is important to set from the beginning.

2.

Press the red button outside the trap (see Figure 2.2). You will hear a beep. The
autoconfiguration has started.

3.

Wait until you hear two more beeps. This second beep indicates that the trap is ready to be
connected with the radio module.

4.

Press the right button (see Figure 2.6) of the radio module placed inside the trap and wait until
the green led is on.

5.

The trap is now ready to collect data and send it to the gateway.

Figure 2.6: Detail on the configuration of the trap (once the red button is pressed, press the right
button and wait until the green led is on)
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Figure 2.7: Diagram of the communications performed by the trap unit
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2.3 HOW TO VISUALIZE THE DATA
The data collected by the
http://test.entomatic.upf.edu

traps

is

visualized

at

the

following

web-app

server:

Figure 2.8: Cover page of the webapp
The webapp is divided in four sections where the user can visualize the data and control the network. In
the following sections a brief summary of them is performed.
The first screen (see Figure 2.9) that a user gets to see after successfully logging-in is the home screen.
This screen will give summaries of the information that is given on the other pages so the user has a
clear overview of the most important data:
1.

the number of active gateways and nodes,

2.

the latest recommendations

3.

alarms.
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Figure 2.9: First screen overview

2.3.1

ADMINISTRATION

First of all, you have to select your organization from the dropdown list when requesting a user log-in .
When one of the organizations is selected from the Organizations-section, the users that are linked to
that organization or to its “children” appear in the Users -section.
The Sensors-section shows all sensors for which data has been received by the Entomatic database. This
includes sensors that were powered-on but not yet assigned to a user. The “View on Map” button
allows the user to see where the sensor is located on a map together with the locations of other sensors
that may or may not be assigned already to a user.
After selecting an organization and user, a new section is shown on the administration page, which is
called “Orchards”. After this is done, one can select the orchard and click the “View Sensors” button
which brings the user to the orchard’s administration page. For getting back to the main administration
page, one has to click the “Back” button on the upper right corner.
In the orchard’s administration page there are three different sections: (i) a Sensors section, (ii) a map
that shows the orchard’s sensors and (iii) a Last sensor readings section. Once a sensor is selected from
the Sensors-section, this sensor is marked on the map and its sensor readings are given in the Last
sensor readings -section.
The Last sensor readings-section shows all sensor readings for the selected sensor. As there can be
many readings that make it hard to interpret the data, readings can be filtered by checking or
unchecking the boxes in front of the different variables that are being monitored. For each reading the
date and time of acquisition is given, as well as the Measurement Type and the Sensor Reading itself.
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Figure 2.10: Administration page

2.3.2

PEST MANAGEMENT

The pest management page shows all information related to Recommendations that are automatically
generated by the Entomatic spatial decision support system (SDSS) and Control Actions that are
manually entered by the user.

Figure 2.11: Pest Management section
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The Recommendations-section shows following information:
•

Date: the date on which the recommendation was generated. The Entomatic system runs an
algorithm each day to decide whether new recommendations should be given;

•

Type: the type of control action that is recommended at the moment;

•

Comment: a brief text describing why a certain recommendation was given;

•

Orchard: the orchard to which a recommendation applies.

This section also offers the possibility of including control actions. These actions are manually
introduced by the user. With this information users can have a list of all the actions that has performed
during the whole season.
2.3.3

ANALYSIS

The web platform offers opportunities to analyse sensor readings both in space and time.
In the Data parameters-section the data can be loaded for analysis, based on a timeframe and sensor
selection. The sensor selection is done for the own data by selecting one orchard or one sensor. After
clicking one of these radio buttons, the name of the orchard or sensor can be selected from the dropdown list. The data the user wants to compare his own data too, can be selected either based on a
range around the selected own data, or by giving a number of nearest sensors that must be taken into
consideration. After clicking the “Load Data” button, the map and graph are updated.
The map shows the total number of captured olive flies on the last full day, the number of days since the
last olive flies were captured or a combination of both metrics. When “Combination” is selected, the
number of olive flies captured on the last day that olive flies were captured, is given using different
colours, the number of days since the last olive flies were captured is represented by a range of different
opacity levels.
The graph shows a time-series of boxplots that represent the distribution of sensor reading values that
were registered for the day given on the X-axis or the period around it. The amount of days for which
data is aggregated in one box depends on the length of the timeframe that was selected to keep the
graph easy to interpret.
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Figure 2.12: The analysis section.

2.3.4

NETWORK PERFORMANCE

In the network performance page users can monitor the status of their sensors in terms of e.g. battery
level. When the battery voltage drops below a certain level, the user receives a warning so he/she
knows that batteries need to be replaced.
The “Deactivated type” is a special case of alarm and shows that data was received for a measurement
type that is deactivated. The value column specifies the measurement type the alarm is referring to.
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Figure 2.13: network performance section
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3 TRAINING MATERIAL
All the already material will be published at the entomatic web page, at the dissemination section
(http://entomatic.upf.edu/dissemination).
The training material designed is already uploaded. In the next weeks the material that is going to be
written will also be uploaded.
Three topics will be covered at the training courses:
•

How works the trap?

•

How can I install the trap?

•

How can I visualize the data?

All the material will be designed following these three topics. At the next sections all the material, the
one already done and the one under design, is presented per topic.

3.1 TRAINING MATERIAL DESIGNED
3.1.1

HOW WORKS THE TRAP?

A leaflet with general information of the project has been already designed. In this leaflet a brief
summary of the objectives of the project and an explanation of the whole ENTOMATIC system is
presented. This leaflet has been used at the different dissemination actions performed by the members
of the consortium. This leaflet is intended to be redesigned in the next weeks.
Partners

The consortium is composed of SME-AGs of
Olive Producers from the EU and Turkey,
and lead-user SMEs expert in Pest
Management solutions. These will lead the
specification, validation, protection, and use
of the results generated by the selected RTD
p r o v i d e r s e x p e r t i n E n t o m o l o g y,
Decision Support Systems, Bioacoustics,
Electronics, Signal Processing,
IT solutions, Wireless Communications and
Prototyping.

Contact and follow us

http://entomatic.upf.edu

SME-AGs
http://cordis.europa.eu/project/rcn/191351_en.html

http://www.twitter.com/entomatic_

SMEs

{toni.adame, albert.bel, boris.bellalta} @ upf.edu

CARRER DE ROC BORONAT 138
08018, BARCELONA, SPAIN

NOVEL AUTOMATIC AND
STAND-ALONE
INTEGRATED PEST
MANAGEMENT TOOL FOR
REMOTE COUNT AND
BIOACUSTIC
IDENTIFICATION OF THE
OLIVE FRUIT FLY
(BACTROCERA OLEAE)
IN THE FIELD

RTD Performers
THIS PROJECT HAS RECEIVED FUNDING FROM THE
EUROPEAN UNION’S SEVENTH FRAMEWORK
PROGRAMME FOR RESEARCH, TECHNOLOGICAL
DEVELOPMENT AND DEMONSTRATION UNDER
GRANT AGREEMENT NO 605073

The Project
ENTOMATIC addresses a major
problem faced by EU Associations of
Olive growing SMEs: the Olive fruit fly
(Bactrocera oleae). This insect pest
causes yearly economical losses
estimated to be almost €600/ha.
ENTOMATIC aims to develop a novel
stand-alone field monitoring system
comprising: a fully autonomous trap
with integrated insect bioacoustic
recognition embedded in a wireless
sensor network and supported by a
spatial decision support system.
The ability to quantify and make a
precise control of Olive fly populations
in a cost-effective way, has been a long
desired goal in the Olive sector. The
potential offered by ENTOMATIC has
SME-AGs and their associated SMEs
keen on its development. The expected
benefits are the reduction of damage to
olive fruit and oil production and to
promote the sustainable use of
pesticides. Via ENTOMATIC, olive
producers will be able to track pest
population and geographical status
and receive advice on precision
pesticide application.

Concept & Objectives
The Proposed ENTOMATIC Solution

How does the automatic trap work?

The ENTOMATIC system aims to offer EU Olive SME-AGs
an advanced IPM system for Bactrocera oleae, based on an
innovative trap capable of automatically counting each insect
trapped, identifying the species based on bioacoustic analysis
and send the data wirelessly. Our aim is to develop an easily
accessible system, which enables automatic and cost-effective
IPM for Bactrocera oleae for all end users.

Flies (males and females), attracted by the combination of
baits and lures, seek an entrance into the trap, and are
detected by a photointerrupter. Since the fly may have
erratic movements or even leave the trap, the count is
only processed when it passes by the second photointerruptor. As soon as this happens, the Bioacoustic
Identification system starts recording the audio signals
produced by the fly.

The ENTOMATIC trap units are easily installed in olive trees
by the end-users. According to modern IPM procedures for the
deployment of Olive fruit fly traps, for small holdings and in
field of uneven topography a density of 2-4 traps/ha will be
used. Within the same field the traps form a low-power mesh
network, capable of wirelessly communicate between each
other to finally send the collected data to the ENTOMATIC
Gateway.
This gateway, equipped with a meteorological station, transmits
the field data to the ENTOMATIC Monitoring & Management
Central (using a link like GPRS/GSM or Wi-Fi). This central
is hosted by a Cloud Provider, which makes the collected
processed data available on internet. The end-users can use the
on-line platform as an easy to access the IPM tool, using just a
common laptop, a smart-phone or a tablet PC.

The digital signal processing at the Gateway will identify
if the species entering is Bactrocera olea or not. The fly
will not return where it came from, since it will be lured
to the pheromone bait and by the sunlight or to the liquid
food lure where it will eventually drown and die. All the
electronics (signal processing, communications, power,
etc.) are placed at the bottom part of the trap. The data
collected as well as the position of the trap (GPS) and
weather data will be transmitted from the Gateway,
feeding the management central software.

Figure 3.1: General objectives of the ENTOMATIC system leaflet
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A video tutorial and a leaflet (Figure 3.2) of the functionalities of the trap has been also designed and
are available in our project web page.
ENTOMATIC: Novel automatic and stand-alone integrated pest management tool for remote
count and bioacoustic identification of the Olive Fly (Bactrocera oleae) in the field
Funded from the European Union's Seventh Framework Programme managed by REA- Research Executive Agency (FP7/2007-2013) under grant agreement n°605073

The ENTOMATIC concept

Initial Recordings

Sensors

Bactrocera Oleae

Remote monitoring of B.oleae

Fig. 1. Infrared emitter - phototransistors.

Fig. 2. Laser emitter - photodiodes.
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Fig. 3. Infrared emitter photodiodes/phototransistors receptors.

Initial Recognition Results
Fruit flies
Not_target
Avg/total

precision
0.70
0.94
0.88

recall
0.83
0.88
0.87

f1-score
0.76
0.91
0.87

Quinx
Not_target
Avg/total

precision
0.70
0.95
0.89

recall
0.87
0.87
0.87

f1-score
0.77
0.91
0.88

Methods
a) The signal of the wing-flap received is of very high SNR and resolves the
fundamental frequency of the wing-flap as well as several overtones.
b) The analog signal of the wing-flap recording received from the optoelectronic sensors is directed to a microprocessor embedded in the trap that
analyses the spectrum of the recording. The aim is to extract the fundamental
frequency and the way the energy is distributed on the overtones of the
recording. Flight duration 40-200 ms is enough to reveal species identity of
the entering insect.

Fig. 4. Photoreceptor in an insectary cage.

Support
100
300
400
Support
100
300
400

Fig. 5. Counting B.oleae manually is difficult.

Partners

Fig. 6. (Left) Microcontroller
platform and its expansion
boards: The GSM, the audio
expansion
board
and
the
microcontroller.

c) The detection results of all entering insects are accumulated on per-day
basis and an SMS with the results is emitted from the trap to base. The SIM
card and the GSM antenna are embedded in the microprocessor hardware.

UNIVERSITAT POMPEU FABRA (SPAIN)
EGE IHRACATCI BIRLIKLERI (Turkey)
AGRUPACION EMPRESARIAL INNOVADORA DEL SECTOR PROVEEDOR DE BIENES Y SERVICIOS DEL SECTOR OLEICOLA (Spain)
ASSOCIACAO DOS JOVENS AGRICULTORES DE PORTUGAL (Portugal)
INNOVACION DE SYSTEMAS ELECTRONICOS MTSYSTEM SL (Spain)
N. G. STAVRAKIS – PHYTOPHYL (Greece)
BIOSYSTEMES FRANCE SARL (France)
KASIMLAR TARIM SU URUNLERI VE TURIZM SANAYI VE TICARET AS (Turkey)
NUTESCA SL (Spain)
TECHNOLOGICAL EDUCATIONAL INSTITUTE OF CRETE (Greece)
IMMS INSTITUT FUER MIKROELEKTRONIK- UND MECHATRONIK-SYSTEME GMBH (Germany)
AVIA-GIS BVBA (Belgium)

(Right) Microcontroller.

Figure 3.2: How the sensor works leaflet

3.1.2

HOW CAN I INSTALL THE TRAPS?

A brief summary of the installation guide presented before has been designed and uploaded at the
project web page.
Partners

The Project
ENTOMATIC addresses a major
problem faced by EU Associations of
Olive growing SMEs: the Olive fruit fly
(Bactrocera oleae). This insect pest causes
yearly economical losses estimated to be
almost €600/ha. ENTOMATIC aims to
develop a novel stand-alone field
monitoring system comprising: a fully
autonomous trap with integrated insect
bioacoustic recognition embedded in a
wireless sensor network and supported by
a spatial decision support system.
The ability to quantify and make a precise
control of Olive fly populations in a costeffective way, has been a long desired goal
in the Olive sector. The potential offered
by ENTOMATIC has SME-AGs and
their associated SMEs keen on its
development. The expected benefits are
the reduction of damage to olive fruit and
oil production and to promote the
sustainable use of pesticides

RTD

SMEs

Performers

NOVEL AUTOMATIC
AND STAND-ALONE
SME-AGs

Contact and follow us
entomatic@upf.edu
CARRER DE ROC BORONAT 138
08018, BARCELONA, SPAIN

INTEGRATED PEST
MANAGEMENT TOOL
FOR REMOTE COUNT
AND BIOACUSTIC
IDENTIFICATION OF THE
OLIVE FRUIT FLY
(BACTROCERA OLEAE)
IN THE FIELD

Via ENTOMATIC, olive producers will
be able to track pest population and
geographical status and receive advice on
precision pesticide application.
THIS PROJECT HAS RECEIVED FUNDING FROM THE
EUROPEAN UNION’S SEVENTH FRAMEWORK
PROGRAMME FOR RESEARCH, TECHNOLOGICAL
DEVELOPMENT AND DEMONSTRATION UNDER
GRANT AGREEMENT NO 605073

entomatic.upf.edu

What do I need?

1st version
The material that you need is only
the traps that you want to install.
Each trap will need a SIM card to
properly connect to the web server.

@entomatic_

What do I have to do?

Where can I see the data?

1.- Place the trap at the olive
tree.

2.- Press the red button until
you hear one beep. Now is
setting up the connection.

3.- Wait until you here two more
beeps. Your trap is now ready!
1.- Press the right button of the
gateway and wait until a the blue
led is on.

2nd version
The material that you need is the
traps equipped with a radio module
and a gateway equipped with a SIM
card.

2.-Now press the left button and
put your gateway in an elevated
area.
3.- Place the trap/traps at the
olive tree and press the red
button until you hear one beep.
4.- Press the right button of the
radio module until the green led
is on.

1.- enter to test.entomatic.upf.edu
2.a)

If you do not have registered, ask
for a user.

b) If you have a user, login to your
control area.
3.- Check your traps information and
configure your own alarms.

5.- Your trap is ready!

Figure 3.3: How can I install the traps leaflet

1

https://www.youtube.com/watch?v=IdWVaCyHEVI
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3.1.3

HOW CAN I VISUALIZE THE DATA?

A complete manual of the web-app server has been also designed. This manual is really useful in order
to know the full services and options that the webapp offers to the users.

Figure 3.4: Cover of the report of entomatic web platform manual

3.2 TRAINING MATERIAL TO BE DESIGNED
Once the consortium has been updating the already designed material that can be useful for the training
sessions, the next step is to define the necessary material to complete the existing one.
In that sense, and following the previous format, in the next subsections we will present the material
that will be designed in the next few weeks.
In order to support the training masters from the different SME-AGs of the consortium, RTD members
will design different slides containing the main information needed. Supporting on the already designed
material, basically, we want to create a presentation that covers the three key points presented at the
beginning of this document.
Following the idea of the video of the sensor done by our partner TEIC, a new video will be done in
order to explain the installation procedure. Taking as a reference the designed leaflet, the video will
contain the necessary steps to install the ENTOMATIC system by an inexperienced user.
Moreover, a video showing the different functionalities of the webapp will be also done. In order to
offer an easy way of understanding the main services that the web services offers, the consortium has
considered that a video explaining step by step how any user can reach the different sections of the web
is a key point. Basically, the video will be an example of a navigation recorded by the RTDs.
In order to summarize, the training material that will be designed the next few weeks is:
•

Slides-based presentation to give support to the SME-AGs trainers.

•

A video of the installation procedure.

•

A video of the navigation through the webapp.
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4 TRAINING SESSIONS
The different training sessions will be programmed by the different SME-AGs depending on the
collecting season in each country. During the collecting season will be very difficult to achieve a huge
audience attending the training courses.
In that sense, the three SME-AGs will offer the training sessions before this season that it is expected to
begin mid-October depending on the season.
Hence, a previous session will be scheduled mid-June July and another is planned to be performed at
the beginning of September. At least two training will be organized by each SME-AG member of the
consortium. Both sessions will be published at the project website and will be disseminated through an
emailing system to all the associated producers of each SME-AG.
As it is important to facilitate the participations of many actors as possible, the consortium is planning to
offer the possibility of using a video transmission of the courses, or even record them, in order to reach
the major audience possible.
Offering the possibility of an online attendance will increase the audience that can attend the training
courses. In that sense, the videos that will be designed, with the one already designed will be a key point
that will increase the quality of the training courses.

Page 20 of 21

DELIVERABLE 9.1
Training plan report

5 CONCLUSIONS
The training material has been discussed among the entire consortium after the proposal of the SMEAGs leaded by INOLEO. All the RTDs will offer all their support to prepare the necessary training material
in order to succeed in all the trainings sessions that will be developed during next months.
We will take advantage of the already material prepared, that has been used at the dissemination
already performed by different partners of the consortium. Nonetheless, the planning training sessions
can be completed by other dissemination activities that any other partner considers to be done. In those
cases the material will be, if necessary, adapted to those other sessions not contemplated in this
deliverable.
Moreover, all the material will be uploaded at the project website in order to increase the visibility of
the project. ENTOMATIC system is intended to offer a new solution to increase the benefits of the olive
producers and all the planned activities will be focused on increasing the acceptance of this new
complete system developed in this project.
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