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LFuji-air dataset: Annotated 3D LiDAR point clouds of Fuji apple trees
for fruit detection scanned under different forced air flow conditions
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Abstract: This article presents the LFuji-air
dataset, which contains LiDAR based point clouds
of 11 Fuji apples trees and the corresponding
apples location ground truth. A mobile terrestrial
laser scanner (MTLS) comprised of a LiDAR
sensor and a real-time kinematics global navigation satellite system was used to acquire the data. The MTLS
was mounted on an air-assisted sprayer used to generate different air flow conditions. A total of 8 scans per tree
were performed, including scans from different LiDAR sensor positions (multi-view approach) and under different
air flow conditions. These variability of the scanning conditions allows to use the LFuji-air dataset not only for
training and testing new fruit detection algorithms, but also to study the usefulness of the multi-view approach
and the application of forced air flow to reduce the number of fruit occlusions. The data provided in this article is
related to the research article entitled “Fruit detection, yield prediction and canopy geometric characterization
using LiDAR with forced air flow”
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Abstract: The present dataset contains colour
images acquired in a commercial Fuji apple
orchard (Malus domestica Borkh. cv. Fuji) to
reconstruct the 3D model of 11 trees by using
1

structure-from-motion
(SfM)
photogrammetry.
The
data provided in this article is related to the research article entitled “Fruit detection and 3D location using
instance segmentation neural networks and structure-from-motion photogrammetry” [1]. The Fuji-SfM dataset
includes: (1) a set of 288 colour images and the corresponding annotations (apples segmentation masks) for
training instance segmentation neural networks such as Mask-RCNN; (2) a set of 582 images defining a motion
sequence of the scene which was used to generate the 3D model of 11 Fuji apple trees containing 1455 apples
by using SfM; (3) the 3D point cloud of the scanned scene with the corresponding apple positions ground truth in
global coordinates. With that, this is the first dataset for fruit detection containing images acquired in a motion
sequence to build the 3D model of the scanned trees with SfM and including the corresponding 2D and 3D apple
location annotations. This data allows the development, training, and test of fruit detection algorithms either
based on RGB images, on coloured point clouds or on the combination of both types

KEvOr dataset: Kinect Evaluation in Orchard conditions
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Abstract: The Kinect Evaluation in Orchard
conditions (KEvOr) dataset is comprised of a set of
RGB-D captures carried out with the Microsoft
Kinect v2 to evaluate the performance of this
sensor at different lighting conditions in agricultural
orchards and from different distances to the
measured target. Three Microsoft Kinect v2 sensors (K2S1, K2S2 and K2S3) were used to scan Fuji apple trees
along the afternoon and evening, from the higher sun illuminance (55000 lux) until achieving dark conditions (0.1
lux), obtaining a total of 252 captures: 28 lighting conditions * 3 sensors * 3 repetitions. The data provided for
each capture is: the acquired point cloud, illuminance level at the center of the measured scene, and wind
speed. The sensors where placed as follows: K2S1: Oriented to the north, measuring the row of trees side under
direct sunlight. This sensor was placed at 2.5 m from the measured target; K2S2: Oriented to the north,
measuring the row of trees side under direct sunlight. This sensor was placed at 1.5 m from the measured
target; K2S3 Oriented to the south, measuring the row of trees side under indirect sunlight. This sensor was
placed at 2.5 m from the measured target; The dataset also includes two additional registered captures
measuring the same scene from 1.5 m and from 2.5 m.
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The PFuji-Size dataset is comprised of a collection
of 3D point clouds of Fuji apple trees ( Malus
domestica Borkh. cv. Fuji) scanned at different
maturity stages and annotated for fruit detection
and size estimation. Structure-from-motion and
multi-view stereo techniques were used to
generate the 3D point clouds of 6 complete Fuji
apple trees containing a total of 615 apples. The
resulting point clouds were 3D segmented by
identifying the 3D points corresponding to each
apple (3D instance segmentation), obtaining a
single point cloud for each apple. All segmented
apples were labelled with ground truth diameter
annotations. Since the data was acquired in field
conditions and at different maturity stages, the set
includes different fruit diameters -from 26.9 mm to 94.8 mm- and different fruit occlusion percentages due to
foliage. In addition, 25 apples were photographed 360° in laboratory conditions, obtaining high resolution 3D
point clouds of this sub-set. To the best of the authors’ knowledge, this is the first publicly available dataset for
apple size estimation in field conditions. This dataset was used to evaluate different fruit size estimation methods
in the research article titled “In-field apple size estimation using photogrammetry-derived 3D point clouds:
comparison of 4 different methods considering fruit occlusion”.
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