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RATIONALE RESEARCH AIMS AND GOALS

Improve data quality and quantity Improve data collection for 
consistency and efficiency



ARTIFICIAL INTELLIGENCE OVERVIEW

https://medium.com/@alanb_73111/artificial-intelligence-vs-machine-learning-vs-deep-learning-ai-vs-ml-vs-dl-e6afb7177436



https://medium.com/@alanb_73111/artificial-intelligence-vs-machine-learning-vs-deep-learning-ai-vs-ml-vs-dl-e6afb7177436

DEEP LEARNING EMPOWERS ARTIFICIAL INTELLIGENCE



What is artificial intelligence (AI)?
 Is it Unsupervised Learning?
 Is it Supervised Learning?
 Is it Reinforced Learning?
 Is it Deep Learning?

ARTIFICIAL INTELLIGENCE OVERVIEW AND WORKFLOW

https://medium.com/@alanb_73111/artificial-intelligence-vs-machine-learning-vs-deep-learning-ai-vs-ml-vs-dl-e6afb7177436



DEEP LEARNING EMPOWERS ARTIFICIAL INTELLIGENCE

https://medium.com/@alanb_73111/artificial-intelligence-vs-machine-learning-vs-deep-learning-ai-vs-ml-vs-dl-e6afb7177436



WHAT ABOUT THOSE HIDDEN LAYERS IN DEEP LEARNING?

Sladojevic et al. 2016 http://dx.doi.org/10.1155/2016/3289801



ARTIFICIAL INTELLIGENCE OVERVIEW AND WORKFLOW
What is artificial intelligence (AI)?

Is it Machine Learning?
Is it Deep Learning?
Is it Big Data?

YES, 
AI NEEDS BIG DATA.

https://medium.com/@alanb_73111/artificial-intelligence-vs-machine-learning-vs-deep-learning-ai-vs-ml-vs-dl-e6afb7177436



HOW CAN WE MAKE BIG DATA (HINT: TOGETHER)
WHAT IS OPEN DATA KIT (ODK)?



HTTPS://GETODK.ORG/



OPEN DATA KIT (ODK.ORG) 
PLATFORM INTEGRATION

Mobile phone to 
cloud integration 
with ODK Aggregate, 
Google Spreadsheets, 
Google Maps, Google 
Earth Engine (or 
other servers, apps).

Araus and Kefauver, Current Opinions in Plant Biology, 2018.



Proof of concept for Mobile Phones, Unmanned Aerial 
Vehicle (UAV) and satellite remote sensing for Fall 
Armyworm monitoring and early warning systems

*Fisheye lens adapter attached to mobile phone and image captured using ODK, 
processed using https://www6.paca.inrae.fr/can-eye/CAN-EYE-Home/Welcome

Buchaillot et al., Multi-Scale Remote Sensing for Fall Armyworm Monitoring and Early 
Warning Systems. DOI: 10.1109/IGARSS39084.2020.9323181

https://doi.org/10.1109/IGARSS39084.2020.9323181
https://doi.org/10.1109/IGARSS39084.2020.9323181


UB-DOCTORX-ICBA

AN ODK FOR DEEP 
LEARNING AND A NEW 

COMPUTER APP BIG 
DATA MANAGEMENT

With Deep Learning comes Big Data. 

Big Data needs data management and 
Quality Control.
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ODK DOWNLOADER, ODK DATABASE SUPPORT
SOFTWARE BY THE UNIVERSITY OF BARCELONA



ODK DOWNLOADER, ODK DATABASE SUPPORT
SOFTWARE BY THE UNIVERSITY OF BARCELONA

15

https://gitlab.com/alexiakl/odk-downloader



ODK DOWNLOADER QUALITY CONTROL
https://gitlab.com/alexiakl/odk-downloader



IMAGE CLASSIFICATION + ML FOR PLANT DISEASE RECOGNITION

(1)          Image acquisition        >>>                Database

Image classification using machine learning techniques: from database to plant disease recognition 

ODKacquisition



IMAGE CLASSIFICATION + ML FOR PLANT DISEASE RECOGNITION

Image classification using machine learning techniques: from database to plant disease recognition 

(2+3)  Features extraction + Classification  >>>  quantify + recognize 

Feature extraction

Convolutional Neural Networks (CNN)

ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒𝑑𝑑𝑒𝑒 1
𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒𝑑𝑑𝑒𝑒 2

⋮
𝑑𝑑𝑑𝑑𝑑𝑑𝑒𝑒𝑒𝑒𝑑𝑑𝑒𝑒 𝑁𝑁

Classification



ALGORITHMS IN PRACTICE

Python + libraries + open source and collaborative software

Image classification using machine learning techniques: from database to plant disease recognition 



HTTPS://DRNABAT.BIOSALINE.ORG/



COMMON DISEASES & INSECT 
PESTS IMAGE CLASSIFICATION



ALSO AVAILABLE AS AN ANDROID APP:
PLAY.GOOGLE.COM/STORE/APPS/DETAILS?ID=ORG.DRNABAT
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