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Image analysis in UKZUZ

uPOV
TWYV, Forty-Eighth Session, Paestum, Italy

June, 2014
Radmila Safaikova
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Topics

Main goals
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Main goals

To replace visual observation or manual measurement
by image analysis for appropriate crops and
characteristics

To save labour work
To eliminate human factor errors
To reach greater precision

To store and archive images of plant material

To asses precisely characteristics which are difficult to
observe visually or to measure
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UPOV rule

Characteristics which may be examined by
IA should be able to examined by visual
observation or manual measurement, as

appropriate
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\’ Difficult-to-measure
characteristics

Stipule: length (15) A-B

Stipule: width (16) ==F¢:

Stipule: length from axil to tip (18) E-F
Stipule: length of lobe below axil (19) G -H
(perpendicular to the line E - G)
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Lobe separation

Cotyledon characteristics: /Sadmadapm
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Specifics in UKZUZ

Image analysis is used in a fully automated way - the
expert just scans of plant material and a computer
calculates relevant characteristics without human
interference

Images of plant parts are recorded with scanner at
three UKZUZ locations

Scanned images are sent to the centre

Image analysis is provided by biometrician
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Software

MATLAB - computational system

http://www.mathworks.com/
Core + analysis toolbox

Prepared functions completed by our
expert for particular characteristics
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Hardware
SCEYE

Http://www.sceye.biz/
Relatively cheap solution

Quality of the device: shape analysis
fully possible, colour analysis
impossible
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Problems in development

Main condition - to ensure harmonization
and calibration

Light condition
Shade of coin
Reflections
Image burn

Identification of objects
Plant material
Coin
Label
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Problems in development
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Problems in development
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Problems in development
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Problems in development
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Solution

Acquisition of the illuminative system
Atlas

Improvement of the blackout of the
working room

Better organization of the scanned area

Consistency between results from manual
measurements or visual observations and IA
result should be checked!
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Preparation of the sample
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Application of IA

Current

Pea
Leaflets, stipules and standard characteristics

Oil seed rape
Cotyledons and flower characteristics

Preparation
Pea
Pods characteristics

Bean
Leaf and pods characteristics
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Conclusion
IA YES or NO?

Number of variety in RC
Number of individual measurements
Size of observed organs

Type of characteristics (difficult to measurement or
observe)

Investment

hardware, software, experts, precise definition of char.,
time consuming preparation of samples, calibration with

already existing results...)
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Thank you for attention
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Phenotyping by Image Analysis
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History of Image analysis at GEVES
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® Scanner : shape A3, A4 - 9600 dpi

» ImageJ
= Free software (http:/rsb.info.nih.goviij/)
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Pea

Measure of length, width, surface, perimeter on stipules
® Scanner : shape A3, A4 - 9600 dpi e

® Imaged
= Free software (http:/rsb.info.nih.goviij/) ‘ ’

Aa

30 000 to 40 000 data per year
200 to 300 images stored per year

—

@ GEVES
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Carrot v

Measure surface, perimeter and ratio to assess the division of the leaf
® Scanner : shape A3, A4 - 9600 dpi

® ImageJ
= Free software (http:/rsb.info.nih.goviij/)
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Repeseed Carrot Hydrenges

Measure surface, perimeter and ratio to assess the division of the leaf
® Scanner : shape A3, A4 - 9600 dpi

® ImageJ
= Free software (http:/rsb.info.nih.goviij/)
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Measure surface, perimeter and ratio to assess the division of the leaf

® Scanner : shape A3, A4 - 9600 dpi Densel
® ImageJ %
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Calculation of covering power

® Digital camera ( high resolution not necessary)

® Imaged
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Calculation of covering power

Digital camera ( high resolution not necessary)

ImageJ
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Pea
Calculation of covering power
Digital camera ( high resolution not necessary)
ImageJ
4 image =)

File Edt Image Process Analyze Plugins Window Help
Ala|ol< |+ |Alalo|z|@p s o] s]a] | |»

Scrolling tool (or press space bar and drag)

4 Results (=
File Edit Font Results
Label \Area |Plant Area |Covering Power %
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2004

Currently
Methodology

Assessment of the colours

® Digital camera ( high resolution not necessary)

® AIM application
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Methodology

un Macro Imagel to get RGB
Combination for each variety
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Thank you for your attention
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Image analysis of onion
varieties

Marian van Leeuwen
UPOV TWV 2014
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Method: Image analysis

e ,,04. An image analysis system is developed for a
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Software developed by Biometris, (in
testing phase)

C:\Program FileslmageJ versie 2imagejlimagej.exe
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Analysed Picture
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Table with results in Excel spread

sheet
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Picture of ‘average onions’ on which the average shape
and the class of each variety is shown. The number of
classes can be decided, classes have a different color.
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Vegetable DUS Image
Analysis in the UK

Tom Christie
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BSASA

1975 - Who is this fellow and what is he holding?
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Then in 1991 the first commercial digital
camera becomes available

for only
$13,000!
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#AS =
And in 1998 (while we waited for the price to
come down) work begins at BioSS

Automatic measurement of pea pod, leaflet and stipule
characteristics

Graham W. Horgan', Alec D. Mann & Adrian M. L. Roberts.

Biomathematics & Statistics Scotland

December 2000

Summary
This aim of this project was
to develop methods for
automated measurement of
the characteristics of pea
pods, leaflets and stipules.
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— Greater accuracy
— Greater consistency
« Leading to greater discrimination
— Data would be captured which is only available digitally
— Decreased cost per character
— Generation of an image archive - DIGITISATION
— Generation of a data archive - DATAFICATION
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So in 1999 - SASA buys a camera

* 3.2 Megapixels!

(My phone now has 13)
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MANUAL RECORDING (:ﬁ:) AUTOMATED RECORDING time (mins.)
Set up Data Capture machine 35 Produce labels for photography 35
Recording time 1314 | Photography including 2002

preparation and lay out time

Download and check data; 180 | Download and check data 120
transfer to spreadsheet
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Parsnip characters recorded automatically
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