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Context and objectives Rat'onale and methOd overview
Digital phenotyping has the potential to sustain the use v = :
of genetic resources for fruit tree breeding by increasing = mfgﬂ
the throughput and the accuracy of phenotypic \ =
measurements. :
The aim of this study is to assess the potential of Red- . — :—é Image > ' Traits of
Green-Blue (RGB) cameras to measure trunk ! RGB Images "7 analysis interest
circumference and flower density in apricot and peach &
orchards using two complementary vectors providing = \“' > Main analytic tools

. < 3D reconstruction via stereovision or photogrammet
top and lateral views of the trees. Jl LITrEIRAL < Segmentation via color/texture thresh:;?ldingg i

Phenotyping pole o o] + Detection of objects via image annotation and deep leaming

(2 RGB cameras)
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wood pixels via

Detection of
measure area
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below grafting point)
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Numbers represent the
rank of each neighbour
offocalflower () | _____. >

Distance to focal flower (pixels)

%0 0 0
Rank of flower (0 to N max)

Flower detection Estimating the median Flower density -> Precision of 0.48
(bud, open, wilted) —— distance of each flower to k — Clustering — from 0o We currently work on a wider
via deep learning neighbours testing of the approach (image
acquisition and modelling)

-> Correlation between
observed and predicted values
remained low (0.3).

Errors are likely caused by :

Ground Mean flower

Flower detection ; q
Segmentation points ratio

Photogrammetry HSL Color filter

Plot RGB image Tree point cloud

(1) Bad quality of  (2) Confusion between
tree reconstruction wood and flower colors

Discussion & outlook

Ongoing works have identified several strategies to target flowering and vigour traits with lateral and aerial RGB acquisitions. We
currently work on improving wood segmentation for trunk circumference estimation and the quality of drone acquisitions by
increasing image overlap and including LiDAR data. We will also focus on apricot tree architecture by looking at the distribution of
long and short branches, which can serve to the estimation of several traits of interested in agronomy and breeding.




