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How can we meet it?

FRUITS AND
VEGETABLES

* Optimization of orchards management

* Need to monitor the fruit production: number and size of
2010 2020 2030 2040 2050 fru Its

Source: IFPRI (International Food Policy Research Institute).
“International Model for Policy Analysis of Agricultural Commodities
and Trade (IMPACT).” 2017 Global Food Policy Report (2017): 110-118

TOTAL DEMAND INDEX

Al-based solutions Manual measurements

. ngh cost * Need of sampling (source of error)
e E « Time-consuming

« Labour-intensive

8,

FruitsAlz

Our solution
¢

Source: https://apal.org.au/pips-3-green-atlas-cartographer/
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Background

LiDAR Fruit detection (2019)
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Background

Fruit detection using RGB-D cameras (2019)
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Which tree has more fruits? WACENINGEN

a) b)

23 visible apples 45 visible apples 37 visible apples 17 visible apples
130 apples 124 apples 119 apples 109 apples
17.7 % visible 36.3% visible 31.1% visible 15.6 % visible
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Hypothesis — Muti-view sensing will increase the number of fruits visible in images
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B aC kg roun d Fruit detection using SfM (2020)
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B aC kg roun d Fruit detection using SfM (2020)
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Experimental set-up
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Experimental set-up. Ground truth

Mean size

Fruitload (mm)

431 398

201 435 453
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348 415
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Experimental set-up

Kinect Azure

v
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Tracking Evaluation
Tracker MOTA IDF1  HOTA Time [ms/img]
SORT 0.6401 0.8091 0.6804 15.3
DeepSORT 0.5735 0.7646 0.6824 128.0
ByteTrack  0.6817 0.8369 0.6894 15.4
Fruit counting evaluation

MAE MBE MAPE  RMSE
Date (apples)  (apples) (%) (apples) R®
06/09/2021  38.43 -0.20 845%  49.04 0.66
28/09/2021 34.98 0.15 7.47% 45.64 0.70

06/09/2021

No. of Fruits (predicction)

28/09/2021

No. of Fruits (predicction)
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Fruit counting IRTA® U

Results
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Wangq et al. (2018). https://doi.org/10.3390/s18103331

Gené-Mola et al. (2021). https://doi.org/10.1016/j.compaq.2021.106343
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Amodal
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Methodology

Modified Mask R-CNN
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Fruit sizing
Experimental set-up

Papple RGB-D-Size dataset (Used for Traning, Validation and Test)

Universitat de Lleida

58mm

https://www.grap.udl.cat/en/publications/papple rgb-d-size-dataset/

3925 RGB-D images annotated with:
- Modal segmentations masks
- Amodal segmentation masks
- Diameter ground truth —


https://www.grap.udl.cat/en/publications/papple_rgb-d-size-dataset/
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Experimental set-up

Story apple orchard data (Used for FruitsAlz evaluation)
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R eS u I tS Evaluation of apples detected with a Visibility >60%

Evaluation on Papple RGB-D-Size dataset MAE MBE  MAPE  RMSE R2
(mm) (mm) (%) (mm)
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Fruit Counting

« ByteTrack consistently demonstrated slightly higher performance compared to
SORT, while DeepSORT exhibited lower scores.

 Fruit counting task showed reduced errors and improved performance closer to the
harvest date.

« Results showed accurate yield predictions with MAPE = 7.47 % and R? = 0.7.

« The qualitative evaluation showed the system’s ability to identify zones of higher and

lower fruit production in the orchard.
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Fruit Sizing

« The CNN was able to robustly estimate the actual shape of fruits that were partially
occluded.

« The simultaneous prediction of modal and amodal masks allow to estimate the
percentage of occlusion of each detected apple.

« The estimated visibility allowed to discard the measurement of highly occluded
apples.

« Future works will extend this evaluation to measure the size of other fruit varieties

and fruitlets.
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