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Disclaimer

While the Agriculture and Horticulture Development Board seeks to ensure that the
information contained within this document is accurate at the time of printing, no warranty is
given in respect thereof and, to the maximum extent permitted by law the Agriculture and
Horticulture Development Board accepts no liability for loss, damage or injury howsoever
caused (including that caused by negligence) or suffered directly or indirectly in relation to
information and opinions contained in or omitted from this document.

©Agriculture and Horticulture Development Board 2019. No part of this publication may be
reproduced in any material form (including by photocopy or storage in any medium by
electronic mean) or any copy or adaptation stored, published or distributed (by physical,
electronic or other means) without prior permission in writing of the Agriculture and Horticulture
Development Board, other than by reproduction in an unmodified form for the sole purpose of
use as an information resource when the Agriculture and Horticulture Development Board or
AHDB Horticulture is clearly acknowledged as the source, or in accordance with the provisions
of the Copyright, Designs and Patents Act 1988. All rights reserved.

The results and conclusions in this report may be based on an investigation conducted over
one year. Therefore, care must be taken with the interpretation of the results.

Use of pesticides

Only officially approved pesticides may be used in the UK. Approvals are normally granted
only in relation to individual products and for specified uses. It is an offence to use non-
approved products or to use approved products in a manner that does not comply with the
statutory conditions of use, except where the crop or situation is the subject of an off-label
extension of use.

Before using all pesticides check the approval status and conditions of use.

Read the label before use: use pesticides safely.

Further information

If you would like a copy of the full report, please email the AHDB Horticulture office
(hort.info.@ahdb.org.uk), quoting your AHDB Horticulture number, alternatively contact
AHDB Horticulture at the address below.

AHDB Horticulture,
AHDB

Stoneleigh Park
Kenilworth
Warwickshire

CV8 2TL

Tel — 0247 669 2051

AHDB Horticulture is a Division of the Agriculture and Horticulture Development Board.
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GROWER SUMMARY

Headline

e Progress is being made to develop the use of hyperspectral imaging to identify early

symptoms of strawberry plant stress before it is visible to the human eye.

Background and expected deliverables

The aim of this research project is to automatically detect symptoms of stress (such as onset
of disease or drought) of strawberry plants at an early stage, before symptoms are visible to
the human eye. The intention is to detect indicators of stress in strawberry plant physiology
using hyperspectral image analysis, a non-invasive technique. Finding early indicators of
stress will aid crop management through timely intervention with appropriate treatments in
order to reduce potential losses to the quantity and quality of the strawberry crop. To do this,
novel image analysis methods will be developed to aid data measurement from the images,
and a suitable analysis method will be identified to enable use of hyperspectral data as a
predictor.

The images will be collected using hyperspectral cameras, and will include both spatial
information (the location of the pixels in the image) and spectral information (the narrow bands
of contiguous wavelengths from visible light to near infra-red light). The plants will be imaged
at NIAB East Malling Research (NIAB EMR) and The University of Nottingham.

Once the images have been captured, the strawberry plants need to be identified in the images
using a technique known as ‘segmentation’. This means labelling objects (leaves, in this case)
in the image by finding similar properties such as colour, shape or texture. Once the leaves
have been located in the images, the hyperspectral information can then be extracted and

analysed over time.

Summary of the project and main conclusions

In the past year, work has been carried out through the collection of experimental datasets,
and the development of image segmentation techniques. The data collected during the
summer of 2015 involved two-spotted spider mite, powdery mildew and two drought sessions.
Four varieties were imaged daily (spider mite, drought) or on alternating days (in the case of
mildew) until visible signs appeared.

The challenge for the image analysis is selecting areas of the images from which to use the
hyperspectral data, to maximise its quality. A novel segmentation approach based on a
popular ‘Level Set’ technique is being developed to segment the leaves. Level sets are a
mathematical way of representing object boundaries in images. In combination with the level

sets approach, a shape constraint has been introduced because the level sets alone could not



reliably identify overlapping leaves. Also by using the shape constraint the aim is that angled
leaves will not fit the shape criteria and not be selected for inclusion in the data analysis, as
leaves facing away from the camera will likely affect final data quality. It is anticipated that this
combination of approaches will yield high quality data for analysis via the reduction of noise in
the dataset.

3D reconstruction has also been researched to find the depth of the leaves and possibly model
their orientation; however this technique is still ongoing. The next 3-6 months will involve
finishing the segmentation process to improve the accuracy and also to analyse the time series

data with different predictive techniques (VI, SiVM, machine learning).

Financial benefits

e For this interim report it is not appropriate to undertake a cost/benefit analysis.

Action points for growers

e There are no action points for growers at this stage of the project.
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