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 E  XECUTIVE  S  UMMARY 

 Deliverable  D3.4a  describes  the  initial  results  on  the  smallholder  “Farmers  Training 
 Program”.  This  report  will  be  further  updated  as  a  D3.5b.  The  report  starts  with  a 
 presentation  of  the  farmer  smart  Irrigation  system  (Section  1)  which  includes  both  the  Starter 
 Kit  and  the  Intel-Irris  WaziApp.  We  then  review  farmers  on-site  training  sessions  (Section  2) 
 and finally the farmer online training (Section 3). 
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 1.  I  NTRODUCTION 

 The  deliverable  will  define  and  execute  the  Farmer  Training  Program  whose  main  purpose  is 
 to  increase  smallholders’  knowledge  so  that  they  can  familiarise  with  the  proposed 
 technologies, tools and practices. 

 The  deliverable  will  report  the  “Farmer  training  program”  ,  the  curriculum  and  the  materials 
 and  the  training  workshop.  The  curriculum  will  include  ICT/agriculture/water  related  tutorial 
 materials.  The  curriculum  and  the  materials  will  be  used  for  the  on-site  training  for  the 
 farmers as well as online training based on the WAZIUP learning center. 

 The overall scope of the deliverable 

 ●  Online  and  on-side  training  sessions  on  the  usage  of  the  INTEL-IRRIS  smart  irrigation 
 system (Starter-Kits) and related issues to target farmers & smallholders 

 ●  A curriculum with training materials on both technology and agricultural aspects 

 2.  F  ARMER  S  MART  I  RRIGATION  S  YSTEM 

 In  this  section,  the  INTEL-IRRIS  smart  irrigation  system  is  presented.  The  section  describes 
 the farmers starter-kit as well as INTEL-IRRIS WAZIAPP. 

 2.1.  Farmers Starter-Kit 
 The  Starter-Kit  developed  in  the  project  is  used  for  the  farmer  training  program.  So  far,  two 
 versions  of  the  Starter-Kit  V2  are  proposed  for  the  “farmer  Training  Program”:  a  humidity  and 
 a  temperature  sensor  with  a  gateway,  and  a  capacitive  and  a  humidity  sensor  with  a 
 temperature  sensor  with  a  gateway.  More  details  on  these  products  are  given  in  Deliverables 
 D1.2b  and  D1.3a  . 

 The  first  version  of  the  Farmer  Starter-Kit  includes  an  INTEL-IRRIS  capacitive  humidity 
 sensor with a gateway. It is illustrated in Fig.1. 
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 Fig. 1 - First variant of starter-kit 

 The  second  version  includes  a  Watermark  tensiometer  humidity  sensor  and  a  gateway.  It  is 
 installed with a soil temperature sensor and a gateway as shown in Fig. 2. 

 Fig. 2 - Second variant of starter-kit 
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 2.2 INTEL-IRRIS WaziAPP 
 The  Smart  Irrigation  WaziApp  has  been  also  used  for  the  Farmer  Training  program.  This  app 
 defines parameters of each soil sensor and  displays sensor values in a line chart. 

 2.2.1 IIWA Dashboard 

 The  main  screens  of  IIWA  are  the  dashboard,  the  device  manager  and  the  sensor 
 configuration. The following figure presents the three screens. 

 Fig. 3 - Overview about the pages of the INTEL-IRRIS WaziApp 

 The  main  page  of  the  WaziApp  is  the  Dashboard.  The  page  shows  the  soil  moisture  values 
 for  the  active  sensor  at  the  indication  of  the  soil  moisture  condition.  A  sensor  can  be  added  to 
 the  INTEL-IRRIS  WaziApp  using  a  Device  Manager  and  the  WaziApp  automatically  obtains 
 the soil sensor values using the Device ID. 

 The  soil  moisture  values  are  then  analysed  and  insights  are  presented  in  the  form  of  colour 
 indicators  (see  following  Figure).  Here,  red  represents  very  dry,  orange  for  dry,  green  for  wet, 
 and  light  blue  for  very  wet.  The  dashboard  also  has  a  colour  coded  line  chart  which  displays 
 all the obtained soil moisture values. The colour coding matches the indicator at the top. 
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 Fig. 4 - Diagram showing the Soil Moisture values of a sensor with color intervals 

 2.2.2 Intel-Irris Device Manager 

 The  device  manager  seamlessly  allows  a  user  to  add  a  Waziup  device  to  the  INTEL-IRRIS 
 using  a  UI.  This  is  because  it  is  a  requirement  to  have  a  Device  ID  so  that  sensor  data  can 
 be obtained. The chosen device should meet the sensor specifications of INTEL-IRRIS. 

 Fig. 5 - Shows the INTEL-IRRIS Device Manager 
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 When  a  user  adds  a  device  to  IIWA,  the  device  sensor  data  is  automatically  used  at  the 
 Dashboard. 

 If  there  are  multiple  Intel-Irris  devices,  the  Device  Manager  allows  the  addition  of  other 
 devices  and  selecting  a  device,  using  Device  ID,  as  the  dashboard’s  device.  Therefore,  the 
 Device Manager also has a table which lists the added devices to IIWA. 

 2.2.3 Intel-Irris Sensor Configuration 

 The  sensor  configuration  menu  allows  defining  sensor  parameters  for  a  device’s  sensor  . 
 Parameters  such  as  sensor  id,  sensor  type,sensor  age,  region,  soil  type,  irrigation  type, 
 plant/crop,  soil  salinity  and  bulk  density  can  be  specified  using  a  HTML  form.  The  user  can 
 enter  a  specified  value,  disable  a  parameter,  or  indicate  that  value  will  come  from  a  real 
 sensor. 

 Fig. 6 - Shows the INTEL-IRRIS Sensor Configuration 

 In  this  menu,  the  user  can  also  obtain  current  configurations  for  a  given  sensor  by  selecting 
 the Sensor ID. 
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 3. F  ARMER  O  N  -S  ITE  T  RAINING  S  ESSION 

 3.1 Farmer Training Session in Morocco 
 INRA CRRA Settat experimental farm, June 9th, 2022 

 An  event  has  been  organised  at  the  INRA  Settat  experimental  farm.  A  total  of  73  participants 
 joined  the  event.  It  was  the  first  event  to  present  the  INTEL-IRRIS  starter-kit  to  smallholders 
 and stakeholders. During the event, the starter-kit was presented to farmers on the farm side. 

 Fig. 6 - Partners of INTEL-IRRIS Project in Morocco 

 Fig. 7 - Shows gathering of the partners of INTEL-IRRIS 
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 Fig. 8 - Presenting the INTEL-IRRIS starter kit to our local partners. 

 Fig. 9 - Presenting the test of INTEL-IRRIS starter kit to our local partners. 

 Fig. 10 - Information exchange of INTEL-IRRIS partners. 
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 Fig. 11 - Group photo of all participants of the workshop 

 The following photos show the Interviews given by the TV channel. 

 Fig. 12 - Interview of Dr. Boughlala Mohamed, director of INRA CRRA Settat 

 Fig. 13 - Interview of Dr. Abdellah El Assaoui, INRA CRRA Settat 
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 Fig. 14 - Interview of Pr Congduc Pham, UPPA 

 3.2 Farmers Training session in Algeria 
 An  event  organised  by  UORAN1  team  led  by  Pr  Bouabdellah  Kechar  on  “Innovative  low  cost 
 technologies  for  a  modern  and  sustainable  agriculture  in  Algeria”.  This  event  took  place  at 
 the  PACHA  hotel  &  conference  center  to  bring  together  researchers,  farmers,  stakeholders 
 and  local  agencies  from  Oran  and  Mostaganem  area.  The  INTEL-IRRIS  starter-kit  for 
 irrigation optimization has been demonstrated in front of many farmers and smallholders. 

 Fig. 15 - Farmer Training workshop session in Algeria 
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 4. F  ARMING  O  NLINE  T  RAINING 

 4.1 Introduction 
 For  the  Farmer  Training  Program  we  planned  to  use  the  WAZIUP  online  “Learning  Center” 
 which  is  designed  and  developed  by  WAZIUP  within  HUBiquitous  resources.  The  WAZIUP 
 Learning  Center  (online  platform)  will  be  used  to  host  the  farmer  training  course  and 
 materials.  The  farmers  can  use  this  platform  to  learn  about  the  INTEL-IRRIS  starter  kit  and 
 INTEL-IRRIS WAZIAPP and how these kits can be applied in the farm. 

 Within  INTEL-IRRIS,  we  plan  to  develop  a  dedicated  module  on  the  “farmer  training  program” 
 and  this  module  will  include  several  courses  including  ICT,  Agriculture  and  water  related 
 issues. There are different main sections in the Learning Center: 

 ●  My Lab/My farm  : A catalogue of hardware, software,  open sources tools, AI tools 
 and testing infrastructures. This my Lab section can be used by farmer to create their 
 own Farm such as My farm, in where farmer can prepare a catalogue of the hardware 
 and software required for the farm 

 ●  My Courses:  Online courses, for the INTEL-IRRIS project  several dedicated course 
 will be prepared these are related to ICT, Agriculture and water issues 

 ●  My Solutions  : Provides step by step guidelines to  develop the solutions. Under this 
 section, we will prepare a step by step guideline on how to assembly and setup the 
 INTEL-IRRIS starter-kits 

 4.2 My Lab/My Farm 
 The “My Lab” section is an individual space for users. Here they can add components from 
 the Resource Catalog. The Resource Catalog features hardware, software, datasets and 
 APIs. At the moment there are 40 components present, added by Waziup. The components 
 can be added to the My Lab section and custom solutions can be created with them. 
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 Fig. 16 - Learning Center - My Lab section overview 

 In the following the hardware components are listed in the resource catalog. These hardware 
 can be used for the INTEL-IRRIS solution: 

 ●  Battery holder 
 ●  OLED display 
 ●  Single Channel Relay 
 ●  WaziAct 
 ●  WaziDev 
 ●  WaziSense 
 ●  Heltec WIFI LoRa 32 
 ●  Waterproof Case 
 ●  WaziGate 
 ●  Jumper Wires 
 ●  WaziHat Pro Single 
 ●  FTDI 
 ●  Water Pump 
 ●  18650 Battery 
 ●  LiPo Battery 
 ●  Solar Panel 
 ●  Solar Panel Charge Controller 
 ●  Analog Temperature Sensor 
 ●  Digital Temperature Sensor 
 ●  Analog PH Sensor 
 ●  Watermark Sensor 
 ●  Weather Station 
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 ●  DHT22 Temperature Sensor 
 ●  Capacitive Soil Moisture Sensor 

 There are tutorials and documentations for each component individually. The components 
 can be sorted according to the application domain to get a better overview. 

 The MyLab section also features “Business Boxes''. Business Boxes are already use case 
 tailored solutions. All the hardware components, the learning materials and matching 
 solutions for this application are included. The Agribox presented at the learning center will 
 include the solution developed within the INTEL-IRRIS project. 

 Fig. 17 - Learning Center - My Lab: Business Boxes: AgriBox 

 4.3 My Courses 
 The “My Courses” section is aimed to convey theoretical knowledge to a user. This section is 
 divided into 8 modules, which contain 23 courses and 119 topics, that are being created by 
 Waziup. There are 19 videos at the moment, which give an overview about the different 
 courses. 
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 Fig. 18 - Learning Center - Course Catalogue overview 

 In the following the modules and courses are listed: 

 ●  Introduction to IoT 
 ●  Electronics: 

 ○  Basics of electronics for IoT 
 ○  Advanced electronics for IoT 

 ●  Boards and Sensors: 
 ○  Microcontrollers 
 ○  Arduino Programming 
 ○  Overview of boards and peripherals 
 ○  Wiring and programming sensors 

 ●  Radio communications and networking: 
 ○  Wireless communication essentials 
 ○  Wifi IoT devices 
 ○  Long range radio communications 

 ●  Waziup: 
 ○  WaziDev board series 
 ○  WaziGate 
 ○  The WaziCloud 
 ○  Waziup API 

 ●  Web & mobile IoT applications: 
 ○  IoT Web apps 
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 ○  APIs 
 ○  Databases and IoT data management 
 ○  Cloud Platforms 

 ●  Data science and AI: 
 ○  Fundamentals of AI 
 ○  Machine Learning 
 ○  Computer Vision 
 ○  Data visualisations 
 ○  Data Science and Data Analysis 

 ●  Business support: 
 ○  Business Model Canvas 

 ●  Farmer training: 
 ○  General overview of the basics 
 ○  Fundamentals of different metrics 
 ○  How to setup the WaziGate in an agricultural environment 
 ○  How to setup the microcontrollers and sensors accordingly 
 ○  Interpret results 

 In each course there are multiple topics present, to name them individually would go beyond 
 the scope of this document. 

 A user can join each course individually and add them to their individual course section to 
 keep track of the courses they are enrolled in. There is also a course tracking system, which 
 shows the progress a user made, a user has to take a quiz at the end of each topic to gain 
 progress. The progress is being saved and can be tracked for each individual user. 

 4.4 My Solutions 
 The  “My  Solutions”  section  is  aimed  to  provide  complete  IoT  solutions.  At  the  moment  there 
 are  7  solutions  present,  created  by  Waziup.  The  solutions  are  separated  in  different  steps  to 
 ease  navigation  for  users.  Each  solution  includes  a  wiring  diagram  that  gives  the  user  a  clear 
 visual  overview  of  the  components  used,  these  components  are  clickable,  pop  ups  will 
 provide  additional  information  in  which  step  the  specific  components  are  used.  The  Overview 
 section  of  each  solution  describes  what  a  user  will  learn  and  what  hardware  and  software 
 parts they need to realise the solution. 

 For agricultural usage there are already five solutions available. In the future we intend to 
 enhance the number of solutions for agriculture for different purposes. Within “My Solutions”, 
 we will develop a dedicated step by step solution and guideline for the INTEL-IRRIS smart 
 irrigation system, called “My INTEL-IRRIS Solution”.  The following gives an overview about 
 the different solutions: 

 ●  Automatic  Irrigation:  track  the  soil  moisture  of  the  plants  surrounding  soil  and 
 actuate a pump if thresholds are below a certain value 

 ●  Cattle  Rustling:  create  a  collar  with  GPS  sensor  to  prevent  cattle  rustling  via  a  self 
 set geofence 

 ●  Data  Gathering  for  Irrigation:  track  soil  moisture  and  soil  temperature  to  collect  data 
 and create plant specific datasets and AI models 

 ●  Fire  Smoke  Detection:  detect  smoke  with  a  sensor  (MQ5  Gas  Sensor)  to  actuate  an 
 acoustic alarm via a buzzer 

 ●  DIY  Plant  Watering:  track  the  soil  moisture  of  a  plant  and  actuate  a  pump  if 
 thresholds are below a certain value 
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 ●  Automatic  Water  Level  Controller:  monitor  the  water  level  of  a  tank  to  prevent 
 overflow or running out of water 

 ●  Weather  Station:  create  a  weather  station  that  communicates  via  LoRaWAN  with  the 
 WaziGate 

 Fig. 19 - Learning Center - Course Catalogue overview 

 4.5 Farmer Training Module 
 The  “Farmer  Training  Module”  is  a  new  module  that  will  be  included  in  the  Learning  Center.  It 
 will  be  specifically  targeted  at  training  farmers  on  IoT  topics.  It  will  include  all  necessary  steps 
 to make it easier for farmers to realise IoT solutions adapted to their situation. 

 The  module  will  give  a  general  overview  about  the  basics  of  IoT,  and  how  it  can  be  useful  for 
 them  in  the  various  farming  activities.  It  also  defines  the  different  metrics  that  are  important 
 for  agricultural  applications.  It  will  detail  how  to  set  up  the  WaziGate  in  an  agricultural 
 environment,  and  how  to  set  up  the  microcontrollers,  sensors  and  actuators  accordingly. 
 Finally, it will show them how to interpret results from the in-field IoT devices. 
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 On  the  project  website  (  https://intel-irris.eu/intel-irris-it-iot-courses  ),  INTEL-IRRIS  established 
 an  IT  online  course  to  synthesise  all  the  resources  and  tutorials  on  the  INTEL-IRRIS 
 hardware  platforms.  To  make  the  entire  IT  course  material  consistent  and  to  enable  tech 
 enthusiasts  to  advance  their  technical  knowledge  gradually,  it  also  includes  additional 
 tutorials that introduce the Internet of Things ecosystem and the idea of smart farming. 

 Fig. 20 - Online Resources from the INTEL-IRRIS project page 

 The  technology  principles  underlying  the  INTEL-IRRIS  smart  irrigation  platform  will  be 
 explained  in  a  number  of  tutorial  resources.  These  tutorials  come  from  a  variety  of 
 presenters, many of whom are outside sources. They are listed below in order: 
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 ●  Intel IoT – What Does The Internet of Things Mean 
 ●  Geospatial World – What is Internet of Things? 
 ●  Geospatial World – What is Precision Agriculture? What is the meaning of Precision 

 Farming? 
 ●  WAZIUP – Introduction to basic electronics 
 ●  WAZIUP- Understanding physical sensors 
 ●  Understanding IoT Devices, Architecture & Ecosystem 
 ●  Introduction to IoT hardware 
 ●  Wireless Communication Essentials 
 ●  Use the Online Arduino Tutorial to get hands-on Arduino and IoT programming 
 ●  INTEL-IRRIS - Building the INTEL-IRRIS LoRa IoT platform Part 1: soil sensor device 
 ●  Building the INTEL-IRRIS LoRa IoT platform Part 2: edge-enabled gateway 

 (WaziGate) 
 ●  Building the INTEL-IRRIS LoRa IoT platform Part 3: the INTEL-IRRIS starter-kit 

 In the future we intend to migrate those INTEL-IRRIS specific resources into the Learning 
 Center. 
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