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PRECISION FARMING

VARIABLE RATE TECHNOLOGY

—

Drone/Satellite Images Acquisition Elaboration

Variable rate

Prescription maps application
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1° PROBLEM

* Adoption of variable rate technology
today is still limited; farmers can just
exploit images from satellites to create
prescription maps.

Sentinel-2

* Problems:
* too low resolution, to low revisiting

atellite ircra Deiia
time, unavailable when cloudy. po0c Ry —— _ Aircraft o 2

* Itis vital for the farmers to obtain |
precise and on-demand prescription i S8, s, ot i Quaniativay na bettr it e o
maps to optimize the use of e R e _ |
pesticides.
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Spatial Resolution

Temporal Resolution

Dependence on
weather conditions

Cost

SATELLITE VS DRONE

Satellite

0.5-30 m/pixel.

Limitations due to the satellite's orbit.
The coverege of satellite is limited and
periodic (in avg 1 time for week).

Impossible to use when it's cloudly.

Free for resolutions from 10-30
meters. 1€/hectar for 1 acquisition
with more resolution.
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Drone

1 cm/pixel.

Very flexible tool that allows high
«revisit time».

Decreases dependence on weather
conditions.

€ 1000 per day for 1 acquisition
through a specialized operator




2° PROBLEM

The use of drones for monitoring is still not widespread yet, because is very complex use
this tool for not technology expert people.

In particular using a drone for monitoring applications needs the following expertise:

* High expertise to manual flight a drone.

* Expertise in photogrammetric field for the images acquisition, useful to the creation of
prescription maps (mission requirements definition and camera configuration).

 Expertise in the configuration and use of complex photogrammetric software to
generate the desired products.

It is very hard for companies and organizations to find such people or train them.
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SOLUTION

Make drones usable by any, making them more "smart" and "user friendly".

100% AUTONOMOUS
Artificial intelligence
Obstacles Avoidance

Analysis and understanding
‘ of enviroment

MULTISENSOR
Multispectral Camera
RGB-NIR-RedEdge
Thermal Camera
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HYBRID TECHNOLOGY
High Autonomy

Vertical landing and takeoff
fixed-wing

Less charging cycles

REAL TIME PROCESSING

Accurate and Instant

Fully automatic

No internet required

Orthomosaic, 3D Model,

Vegetation Index (NDVI, SAVI, NDRE, etc.)
Prescription Map

4______

Portable platform with integrated radio-link,
with which it is possible to interact with the
drone and monitor its status. With simple
clicks you can plan a mission, consult the
products generated and export the
prescription maps to integrate them into the
ISOBUS systems of tractors.




RETURN OF INVESTMENT

Viticulture

Spain

annual increase in wine
production.

Reference

Wheat

Russia
nitrogen saving.
Reference
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Seed and cereals
France

Average increase of field
yield (17000 acres).
Reference

Potatoes
Netherlands

decrease in the use of
pesticides and
herbicides.

Reference



https://www.elmundo.es/cronica/2016/11/03/5813a18a22601da4048b4577.html
https://www.sensefly.com/app/uploads/2017/11/flying_high_how_french_farming_cooperative_used_drones_boost_members_crop_yields.pdf
https://www.youtube.com/watch?v=p2ryvtx4Oh4&feature=youtu.be
https://spudman.com/article/variable-rate-application-pays-off-netherlands/

WATER CANAL
MANAGEMENT
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WATER NETWORK CANALS
GEOMETRY

* THE MEASUREMENT OF THE REAL FLOW IN OPEN IRRIGATION
CANALS HAS ALWAYS BEEN A PROBLEM. THE LESS EXPENSIVE
SOLUTION IS TO CALCULATE THE FLOW FROM THE LOW COAST
MEASUREMENT OF THE WATER HEIGHT AS THE ONLY VARIABLE
IN AN EQUATION BASED ON THE CANAL GEOMETRY.

* THE MAIN ERRORS COMES FROM THE NON ACTUALISED
GEOMETRY, CONSIDERED AS INVARIATE SINCE THE CANAL
DESIGN.

* THE POSSIBILITY TO MAKE FREQUENT AND PRECISE
MEASUREMENTS OF THE ACTUAL CANAL GEOMETRY WILL
ALLOW TO CALCULATE THE REAL WATER FLOW THUS TO FINE
TUNING THE WATER GOVERNANCE IN THE CANAL NETWORK



MANAGE THE CANAL
WETTED PERIMETER

« A BETTER KNOWLEDGE ABOUT THE ACTUAL

CANAL GEOMETRY ALLOWS TO IMPROVE THE

GOVERNANCE, E.G. BY COMPUTING THE REAL FLOW

OF THE CANAL, IN CERTAIN SITUATION, IT MAY BE

POSSIBLE TO AVOID EMPTING CANALS WHEN HIGH

INTENSITY RAIN ARE FORECAST IN ORDER TO e e
PREVENT FLOODS. ESTIMATIONS MADE BY THE EU Metted purlrnutur
PROJECT MOSES SHOWS THAT EMPTING A MEDIUM

SIEE IIIRRIGATION CANAL COULD WASTE OF ABOUT 2

m>m’

e A BETTER MANAGEMENT OF THE WATER HEIGHT
AND OF THE WETTED PERIMETER CAN SAVE UP TO
1.3 m3m1ld?

e THE USE OF UNMANNED AERIAL DRONES TO
MEASURE THE CANAL GEOMETRY CAN LEAD TO A
SIGNIFICANT REDUCTION OF WATER LOSSES DURING
THE TRANSPORTATION PHASE

EIP Water Conference 2019 - Zaragoza



EIP Water Conference 2019 - Zaragoza

BETTER MANAGEMENT OF
CANAL CLEANING AND
RESHAPING

*A SURVEY OF THE CANAL BANKS AT THE END OF THE SEASON
ALLOWS TO PRECISELY IDENTIFY THE AREAS WHERE
INTERVENCTIONS ARE THE MOST NEEDED AND EVEN THE MASS
OF CANAL SLUDGES TO DEAL WITH.

*THE USE OF DRONES TO DETECT AND LOCALISE INTERVENCTION
AREAS ALONG THE CANAL NETWORKS WILL ALLOWS TO
OPTIMISE OPERATIONS SAVING MONEY, TIME AND ENERGY.

*PRIORITISE INTERVENCTIONS ACCORDING TO THE SURVEY WILL
ALLOWS AS WELL TO PROMPTLY INTERVENE WHERE THE RISKS
ARE HIGHER IN CASE OF HIGH INTENSITY RAINFALL EVENTS THUS
MINIMISING THE FLOOD RISKS.




/

Monitoring made easy.




/-/ nodriver.ai

THANK YOU!
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Luca Calacci
Co-founder and Chief Technical Officer.
luca.calacci@nodriver.ai
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