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Smartgrappe

A smartphone in a vineyard

Story by Christophe Guizard

Smartgrappe Project Leader
UMR Itap, IRSTEA Montpellier
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An ecosystem very

complex

* Lot of actors

* Lot of rules

* Lot of exchanges
* New business

* New demands
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What farmers need
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New tools? YES, but do do what?
e Simplify the farmer life

e By providing a good information for a good decision in a simply way

How to do?

* Use new technologies to give an objective information for better decision

* Technologies must be
e FEasy to use, to install, to maintain
* [Efficient
e (Cost effective, with a fast return of investment

e THE IDEA : why not using a smartphone as a
new sensor to help the farmer to decide?



First approach : pedestrian sensors
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Smartphone solution :
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Why using a smartphone ?

* Advantages:

— Very common, low cost and performant product :

 Embedded computer with Network communication (WIFI, Bluetooth,
GSM), GPS, environment sensors, Camera on board

— Need only software to run
— A mass market product

* Disadvantages:

— Smartphone is a mass market product with an unsecure
sustainability

— Not designed to be a sensor for vineyard

— Development not so easy, you take the product as is it!
— Ecosystem and market need to be developed




Smartphone : other examples

Lab on the chip

* Allergy Test with a smartphone
* Test counterfeit (ie pills)
* Cholesterol test

* Colorimetric test

Source :UCLA Henry Samueli School of Engineering and Applied Science
MIT Techology Review (Photo courtesy of Stratio)
Cornell University




iNnNO Smartgrappe concept

V@uepporf + MOb"e +
Software

= SMARTGRAPPE

v Low cost support
v’ Controlled lighting conditions
v’ Constant distance to the scene
v Reference targets inside

v" Work on any smartphone (10S, Android,
Win10...)

v' Contactless = non destructive

v Data provided
v’ Berries size, color and surface defect
v" Number of berries / surface unit




Actually running into the Cloud
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Robust detection
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Objects detection

Effect of the choice of parameters

Same parameters for detection operator
give two different performances
e
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INNOQVATION IN VINEYARD

Hough circular
transform

Canny Filter Edge detection

Circles detection

Results
param 1
Results
param 2

Results
param n

-

Loop

New parameters

€ probability of
appearance

Intelligent detector based on Hough Transform




iNnNoO Objects classification
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INNOQVATION IN VINEYARD

Previous detection must be corrected !

Green circle = non-berry = to be removed



iNnNoO Objects classification
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INNOQVATION IN VINEYARD

“’ Results
param 1

Results
param 2

Hough circular

Canny Filter Edge detection

-

transform
Results
m Circles detection param n
H Y
’ : 'm Loop Keep the best
'Q ﬁ MNew parameters probability of
lm appearance
-

ox o’

Learning process

Intelligent Berries
classifier process not validated

mmm)  Final data base results
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DISCRIMINANT ANALYSIS

Confusion area
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INNOQVATION IN VINEYARD

CLASSIFICATION RESULT on 2025 berries samples

Precision

231 82,31%

G estimated 224 1247 84,77%
% 82,76% 84,37%

N estimated 1075

Confusion Matrix with Rule
Induction model

if % detect > 45.989 and CON [1] £ 966.066 and Variance V > 1152.826 then G

if CON [3] > 1309.777 and ColorMoy_ H < 120.268 and % detect < 36.418 then N

if % detect > 27.865 and CON [0] £ 606.366 and CON [1] £ 396.419 and R (pixel) <
46.417 and ColorMoy R < 72.916 then G

¢

Example of Rule Induction model
Learning database : 100 samples




Objects classification performance
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Conclusion

* New device for new services

— Non destructive tool providing

* Berries size, color, surface defect
— By using a robust algorithm to detect berries

— Light and low cost solution, very useful

* Presently we provide

— useful information for specialist NOT for farmers

— Can change the practices and methods




Conclusion

Smartgrappe

A simple and low cost
solution
to help you to manage
your vineyard
with your smartphone

Now you can imagine the
future



Thanks for
your
attention.

christophe.guizard@irstea.fr

www.irstea.fr

0467046332 > '
23
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