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GCeneral Plantation Terms
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Master / Local Scheduler
architecture
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Structure of Spray/Dispersal
System

P -CO N O rozzles arvanged Flow-controlled nozz! tryariged
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UAV Localization with Camera
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Static base station (b00A)
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Computer System Architectu reW

Computer System
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Manual Guidance Interface
(mobile application)
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Sample request form filled in by
the arborist in PIMS

cumpleted by Arhmwti}
13/2/2016
53-245-101

Type2: ble onto tree crown
Product 1 5L
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Total Volume: > water)
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Scheduler interface
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Unmanned Vehicle Command and
Control Interface (UVCC)
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Airspace Management
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Air Traffic Control



meihui
Text Box

meihui
Text Box

meihui
Text Box


16/21
Ground Traffic Control
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Operations workflow overview

For each day {
1. Grab target list from PIMS
2. Partition blocks and generate schedule for MBS / UAVS fo tackle all largets
3. Deploy MBS with pre-charged UAVs to designated location
4. Load up UAVs, perform intervention runs
4.1 Generate optimal flight path, fly
4.2 it manual guidance is available, follow rnanua guide prior o
intervention
4.3 In usual cases, use camera to find and fine tune aim prior to
intervention
4.4 Intervene, report back to base station
. Collect status of each intervention {success/failed, autolintarvenad)
. Retreat to Static Base
7. Perform maintenance for all equipment, charge UAVs
8. Software generate reports, continuous syneing of data to Master in HQ
8. Data fed 1o learning algorithims to improve

G

Fig. 23


meihui
Text Box

meihui
Text Box

meihui
Text Box


17121

UAV workflow overview
/‘:_‘“‘“’“‘“‘“MN\ (ilustrated for 1 UAV doing 1job)
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UAV launch and recovery from base
station

Ready for launch

Returning to mobile base station

UAV storage

——

g
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Fig. 26

Visual target detection

Upon arrival at designated Lat/ Long {
1. Capture image, crop center if needed
2. Use the learned model to detect target, and shift the position
2.1, if multiple targets detected, move horizontally to the closest one
2.2. i target is too small, consider moving closer downward
2.3. if no targets are detected / targets foo big , move further upwards
3. Repeat 1 and 2 until the calculated correction is smaller than a threshold
4. Perform the intervention step

coruda

rohotics

Fig. 27
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Manual guidance step

Upon arrival at designated Lat / Long {
1, Mobile notified for workers in the area
2. If one of the mobile app request to conirol, the rest will not be able to
control
3. Guidance provided by the controlling app heeded unless
3.1, UAY hit the virtual geofence between blocks
3.2, UAV ran low on battery
4, Guides nudges the UAV until the FPV view of the target crop in screen
center
5. Perform the intervention step

Fig. 28

Real-time corrections made from
mobile device

S O ———

UAY position selec

Hmum position for ‘

Fig. 29
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Intervention step

Close-up view
E 7
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area of interest and
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Fig. 30

Automated refilling of UAV
reservoir at base station
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Recognize targets using Machine
Learning techniques
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Fig. 32
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