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PANORAMA

SECTEUR

Agriculture numérique

Agriculture technologique

Agriculture connectée

AgTech

Agritech

Agriculture connectée

Smartfarming

EVOLUTION HISTORIQUE

Agriculture 4.0

Agriculture 3.0

DONNEES

Big Data

Deep learning

Machine learning

Deeptech

Intelligence Artificielle
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PANORAMA Add-On « CAPTEURS »

Add-On « OQUTILS »

Identification adventice
Comptage de plante / pieds Proof of concept
Dégéts de nuisibles (ex: gibiers) (R&D Prototypes)
Biomasse, risque de verse
Taux de couverture verte
Développement foliaire

| ; 2 o Early Semi
Multispectral . Pilotage de la fertilisation azotée Commercial Trials
. Stress hydrique
¥ i . Développement
- - il *  Statutazoté/chlorophylle Soandige
- Early Commercial
sales
— Market
B ]
Infrarouge *  Température de surface Penetration

. Stress hydrique

7 — . Pilotage de l'irrigation :
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WORKFLOW

Pre-flight

Flight

Post-flight

On-site

Processing

Research Question

1. Identificaiton of Spatial
and Temporal Scales
(Grain and Extent)

|
2. Flight Planning
|
3. GCPs and Radiometric
In-flight Targets
4a. Meta-Data Collection and
Pre-Flight Survey

4b. Radiometric Calibration
Imagery

5. Flight and Data Acquisition

6. Intial Processing
7. Georeferencing

8. Radiometric Calibration
9. Final Processing

10. Geolocation and Radiometric

Quality Control

Scientific Data Outputs

(Reflectance Maps / Vegetation Index Maps)

Analysis and Data Storage

CENTRE
D'INNOVATION

DRONES

~ZIBOT

SPECIALISTE DRONES PRO



ACQUISITION

200 photos

NG 138606

& Waypoints Qty. # Flight Length
51PTS 6158 M

@ Course Count L. Cover Area
24 Lines 13.79 HA

L] IMG_1385.96 ING_1337.0G IMG_1388.9G IMG_1389.9G IMG_13900G NG 139L1P6 MG _1302.9G
Orthophoto parcelle entiere
Basic Advanced .
maosaique
IMG_1396.9G IMG_1397.9G IMG_1398.0G
@ Camera Model P4 Multispectral Camera > -
¥ Shooting Angle Course Aligned >

B Flight Course Mode Inside Mode >

A Speed 10

@ Shutter Intv. 2.0 SEC

Z Height 1200 M A Resolution 6.4 CPx

MGIQBPG  MGI4PG INGIORG IMGISLIPG IMGIARG

NGIGERG  MGMITPG  IMGIGARG MGG MG I4ARG

LAT A
LON < . >
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SORTIES
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CAPTEUR RGB

Dégats animalier
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Surveillance cultures
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CAPTEUR RGB

solvi

a8

= a
IMAGERY ANALYSIS

PLANT COUNTS with Plant Al

e
CLASSIFY By | DIAMETER (M) v

TOTAL: 124,396 PLANTS

B seossfesios

[C] Measure areas of interest

B show labels

PLANT HEALTH

ZONAL STATISTICS

Dénombrement cultures
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CAPTEUR RGB

Identification

Localisation Adventices
Mais (Chardon)

Orthophoto (100m, 16/05/2017)

Légende

£ Parcelie (12,21 ha)

[__] Adventices (0,23 ha ; 2%) o

[] Tampon 2 m (1,67 ha ; 14%) ™

0 25 S0 75 100 m % CENTRE
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Sur cette parcelle de 12.21 ha, la surface détectée d’adventice est de 0.23 ha (2%).

En considérant une zone tampon de 2 m, cette surface monte & 1.67 ha (14%). V‘ ' B 0 T
" amm

SPECIALISTE DRONES PRO



CAPTEUR
MULTISPECTRAL

Plante stressée

NDVI=0,14

Plante en bonne santé

NDVI=0,72

o I -

Typical Plant Reflectance
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NIR — Rouge
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NDVI = Normalized Difference Vegetation Index
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CAPTEUR
MULTISPECTRAL
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CAPTEUR
MULTISPECTRAL

|
- @
i ® Rendement
1_ ® Statut azoté
_ | ’ ENTREES @ Statut hydrique
Climat | \:, i ® Recommandations
L SN I
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e Spatialisation des sorties TN OVATIGN
¢ Amélioration de la qualité de prédiction DRONES
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CAPTEUR
MULTISPECTRAL

Statut nutritif
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CAPTEUR
MULTISPECTRAL

B 1 - 0.5 kg/m2 (10.8%)

IR0 5 - 1.0 kg/m2 (17.5%)

1.0 - 1.5 kg/m2 (13.5%)

1.5 - 2.0 kg/m2 (15.3%)

2.0 - 2.5 kg/m2 (15.4%)

2.5 - 3.0 kg/m2 (12.6%)

3.0 - 3.5 kg/m2 (8.8%)

113.5 - 4.0 kg/m?2 (4.4%)

4.0 - 4.5 kg/m2 (1.6%)

Biomasse moyenne (kg/m2)

|

1.8

Statut nutritif
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CAPTEUR
MULTISPECTRAL

SCR Lambert 93, dose moyenne : 129 unités/ha
le6

En unités/ha
® 17(10.4%)
® 65(16.3%)

102(20.5%) Statut nutritif
139 (18.4%)
® 186 (16.4%)
® 221(18.0%)

6.6772 4

6.6770 4

6.6768 -

6.6766 -

6.6764 -
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CAPTEUR
MULTISPECTRAL

SCR Lambert 93, dose moyenne : 129 unités/ha
le6

En unités/ha
® 17(10.4%)
® 65(16.3%)
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CAPTEUR
MULTISPECTRAL

band_1 with ROI-mask geometry

#Pixels total: |314

Minimum: 5.0743 4.0

Maximum: 7.5096 3.5

Mean: 6.7131 3.0 A

Sigma: 0.4841 8 55

Median: 6.7863 k- 501

Coef Variation: 0. 1405 o -

ENL: 50.6795 s,

P75 threshold: |7. 1078 1.0 -

P80 threshold: |7. 1540 0.5

P85 threshold: |7.2222

P30 threshold: |7. 2685 0.0-% , . , ' .
Max error: 0.0024 5.0 5.5 6.0 6.5 7.0 7.

ETC=KC X ETO

Value

NDVI

5-Nov-02 4-Jan-03 5-Mar-03 4-May-03
Date

Ke = 1.181 x NDVI - 0.0265 (Mjejra, 2016)
Cette relation est établie pour les plantations arborées.

Statut hydrique
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ADD-ON OUTILS
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Trichogrammes

Phéronomes

Semis
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