
	
PROGRAM	Monday	5th	September	

	
9H-9H45:	Welcome	UFR	Sciences,	Build.L,	2	Bd	LAVOISIER,	Université	d’Angers,	France.		
Welcome	words	by	Philippe	SIMONEAU	(University	of	Angers	-	Vice	president	for	research)		
and	the	organizors	Etienne	BELIN,	Frédéric	COINTAULT,	David	ROUSSEAU	
	
10H-10H50	Keynote	1:	Laure	TOUGNE	-	Didactic	tree	recognition	on	Smartphone	
	
10H50-11H10	Coffee	break	in	the	Poster	room	
	
11H10-13H10	Oral	session	1:	2D	imaging	(15	minutes	talk	+	5	minutes	question)	
Chairman:	Massimo	MINERVINI	
• Estimates	of	plant	density	from	images	acquired	from	UAV	over	wheat	crops	at	emergence	
• New	identification	method	for	Cattleya	trianaei	by	colorimetry	
• A	method	for	plant	density	estimation	from	high	resolution	RGB	imagery	taken	from	UAVs.		Application	to	

sugar-beet,	maize	and	sunflower	crops	
• Improvement	of	the	Lee	skeletonization	method	to	get	rotation	invariance	for	roots	and	leaves	study	
• New	method	for	wall	cells	detection	in	Arabidopsis	thaliana	leaves	
• Quantitative	 analysis	 of	 fungal	 pathogen	 spores:	 improving	 disease	 severity	 estimation	 by	 ensemble	

learning	with	shape	and	histogram	based	
	

13H10-14H30	Lunch	and	coffee	at	the	restaurant	of	University		
	
14H30-16H30	Oral	session	2:	3D	imaging	(15	minutes	talk	+	5	minutes	questions)	
Chairman:	Laure	TOUGNE	
• MRI	 image	 segmentation	 and	 analysis	 for	 the	 3D	 spatiotemporal	 characterization	 and	 quantification	 of	

imbibition	in	plant	seeds	
• 3D	plant	phenotyping	in	sunflower	using	architecture-based	organ	segmentation	from	3D	point	cloud	
• Automatic	detection	of	potatoes	in	soil	
• Machine	learning	applied	to	soil-root	segmentation	in	X-ray	computed	tomography	
• Simulation	of	image	acquisition	in	X-ray	computed	tomography	with	synthetic	soil	and	synthetic	roots	
• Scalable	2D	imaging	methods	for	lab	and	field	
 
16H30-17H30	Poster	Session	and	coffee	break	
	
17H30-18H30	Visit	of	the	phenotyping	platform	of	Angers	
	
20H	Dinner	Downtown		
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PROGRAM	Tuesday	6th	September	
	
9H-9H50	 Keynote	 2	Massimo	 MINERVINI:	 Challenge	 and	 opportunities	 of	 affordable	 image-
based	plant	phenotyping	
	
9H50-10H10	Poster	Session	and	coffee	break	
	
10H10-12H10	Oral	session	3:	ND	imaging	(15	minutes	talk	+	5	minutes	question)	
Chairman:	Andrew	FRENCH		
• Meaningful	region	segmentation	using	hyperspectral	imaging	
• Directional	variability	of	multispectral	and	thermal	infrared	over	wheat	using	UAV	
• Towards	automated	analysis	of	hyperspectral	images	of	raspberry	plants	in	glasshouse	
• Hierarchical	 clustering	 of	 image	 stacks	 to	 discriminate	 the	 phenotypes	 of	 various	 pathogens	 on	 plant	

tissues	
• Leaf	edge	classification	of	Arabidopsis	images	using	time	lapse	sequences	
• Fusion	of	plant	histology	information	obtained	from	different	imaging	modalities	
	
12H10-13H30	Lunch	and	coffee	at	the	restaurant	of	University		
	
13H30-16H30	Hands	on	session	(1H30	each	session)	
	
• Phenotiki	plant	phenotyping	in	a	box:	Massimo	MINERVINI	
	
• Image	processing	with	the	open	source	software	ImageJ	for	the	analysis	of	plant	tissues:	David	LEGLAND	

	
	
16H30-17H30	Visit	of	the	phenotyping	platform	of	Angers	
	
	
	
	
	
	
Posters	Session	
	
• Scale	analysis	in	2D	projections	of	3D	root	systems	
• KymoRod:	A	method	for	automated	kinematic	analysis	of	rod-shaped	plant	organs	
• Analysis	of	foliar	area	of	Brachiaria	spp.	with	image	processing	techniques	
• Advanced	mathematical	algorithms	to	characterize	olive	varieties	through	morphological	parameters	
• Hyperspectral	imaging	and	Deep	Learning	for	plant	diseases	detection	
• Multispectral	 imaging:	a	new	 method	 of	 phenotyping	 wheat	 variety	 resistance	 to	Fusarium	

graminearum	and	a	preliminary	approach	to	assess	DON	
• Biospeckle	imaging	for	the	characterization	of	imbibition	in	plant	seeds	
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Partners		
	

	

Information	
	
• Location	of	the	talk	and	poster	session:		
UFR	Sciences,	Build.	L	(Amphi	L003),	2	Bd	LAVOISIER,	Université	d’Angers,	France	
	
• Location	for	the	hands	on	session	
UFR	Sciences,	Build.	Da	(Room	Da101	&	Da201)	
	
• Venue	by	Bus:	at	Angers	train	station,	take	buses	number	1,	4	and	14	in	direction	of	Belle	Beille.	
Stop	at	the	station	"IUT	-	Belle	Beille".	
	

	
	
• Location	for	the	restaurant	PROVENCE	CAFFE		

9	PLACE	DU	RALLIEMENT,	49100	ANGERS,	take	buse	number	1	and	stop	at	"République"	then	2	
minutes	to	walk	to	join	the	restaurant	then.	 	
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List	of	participants		
 
BARET	 Frédéric	 baret@avignon.inra.fr	
BELIN	 Etienne	 etienne.belin@univ-angers.fr	
BELL	 Jonathan	 job46@aber.ac.uk	
BELLOUARD	 Angéline	 a.bellouard@arvalisinstitutduvegetal.fr	
BILLIOT	 Bastien	 bastien.billiot@roullier.com	
BLAZAKIS	 Konstantinos	 blazakis@maich.gr	
BOUDJEDRA	 Ali	 ali.boudjedra@vilmorin.com	
BOUREAU	 Tristan	 tristan.boureau@univ-angers.fr	
BRIESE	 Christoph	 c.briese@fz-juelich.de	
BURGER	 Philippe	 philippe.burger@toulouse.inra.fr	
CHABALLIER	 Colin	 colin.chaballier@carbonbee.fr	
CHAPEAU-BLONDEAU	 François	 chapeau@univ-angers.fr	
CHENICLET	 Catherine	 catherine.cheniclet@bordeaux.inra.fr	
DECHAUMET	 Sylvain	 sylvain.dechaumet@rennes.inra.fr	
DEMILLY	 Didier	 didier.demilly@geves.fr	
DOUARRE	 Clément	 clement.douarre@gmail.com	
DUTARTRE	 Dan	 d.dutartre@itbfr.org	
FAURE	 Marlène	 marlene.faure@geves.fr	
FERRATON	 Pierre	 pierre.ferraton@vilmorin.com	
FOURNIER	 Antoine	 a.fournier@arvalisinstitutduvegetal.fr	
FRENCH	 Andrew	 andrew.p.french@nottingham.ac.uk	
FORERO	 Manuel	 manuel.forero@unibague.edu.co	
FROISSART	 Dorothée	 d.froissart@enzazaden.fr	
GELARD	 William	 wgelard@laas.fr	
GILLARD	 Nicolas	 nicolasgillard@laposte.net	
GLADILIN	 Evgeny	 e.gladilin@dkfz.de	
LEGLAND	 David	 david.legland@nantes.inra.fr	
LI	 Bo	 bo.li@emr.ac.uk	
LOW	 Amy	 psxal4@nottingham.ac.uk	
MELINE	 Valerian	 vmeline@nantes.inra.fr	
MINERVINI	 Massimo	 massimo.minervini@imtlucca.it		
NOBLE	 Scott	 scott.noble@usask.ca	
PARISEY	 Nicolas	 nparisey@rennes.inra.fr	
POSTIC	 François	 e.baron@arvalisinstitutduvegetal.fr	
ROJAS	VARELA	 Julio	 julio.rojasvarela@univ-angers.fr	
ROUSSEAU	 David	 david.rousseau@creatis.insa-lyon.fr	
TOUGNE	 Laure	 laure.tougne@univ-lyon2.fr	

TORRES	 Cindy	 cindy.torres@vilmorin.com	
VANEECKHOUT	 Damien	 damien.vaneeckhout@airinov.fr	
VARRAILLON	 Thierry	 thierry.varraillon@syngenta.com	
VEYS	 Charles	 charles.veys@manchester.ac.uk	
WILLIAMS	 Dominic	 dominic.williams@hutton.ac.uk	
WOERLEIN	 Norbert	 norbert.woerlein@iis.fraunhofer.de	
XIULIANG	 Jin	 jin.xiuxiuliang@126.com	

!"#$%&'()$! -!"#$%&'"()*!+",-.$/0"-!International	Workshop	on	Image	Analysis	Methods	for	the	Plant	Sciences	
 France 



	
SESSION	2D	IMAGING	

	
1.	Estimates	of	plant	density	from	images	acquired	from	UAV	over	wheat	crops	at	
emergence	
Xiuliang	JINa,	Shouyang	LIUa,	Frédéric	BARETa,	Matthieu	HEMERLÉb	and	Alexis	COMARb	
a	:	INRA	UMR-EMMAH	1114,	UMT	CAPTE,	Avignon,	France	
b	:	HIPHEN-plant,	Avignon,	France.	
	
2.	New	identification	method	for	!"##$%&"'#()"*"%)'by	colorimetry	
Manuel	G.	FOREROa,	Carlos	E.	BELTRÁNb,	Armando	TRONCOSOa		
a	:	Semillero	Lún,	Grupo	D+TEC.	Universidad	de	Ibagué,	Ibagué,	Colombia		
b	:	Semillero	Lún,	Grupo	Naturatu,	Universidad	de	Ibagué.	Ibagué,	Colombia	
	
	
3.	A	method	for	plant	density	estimation	from	high	resolution	RGB	imagery	taken	
from	UAVs.	Application	to	sugar-beet,	maize	and	sunflower	crops		
Fred	BARETa,	Dan	DUTARTREb,	Fabienne	MAUPASb,	Nicolas	HENRYc,	Philippe	BURGERd,	Alexis	
COMARe,	Matthieu	HEMMERLÉe		
a	:	INRA	UMR	EMMAH	1114,	UMT	CAPTE,	Avignon,	France		
b	:	ITB,	UMT-CAPTE,	Avignon,	France		
c	:	Florimond-Desprez,	Capelle	en	Pévèle,	France		
d	:	INRA	UMR	AGIR,	Auzeville,	France		
e	:	HIPHEN,	Avignon,	France	
	
4.	Improvement	of	the	Lee´s	skeletonization	method	to	get	rotation	invariance	for	
roots	and	leaves	study		
Manuel	G.	FOREROa,	Camilo	A.	MURILLOa		
a	:	Semillero	Lún,	Grupo	D+Tec,	Universidad	de	Ibagué,	Colombia.	
	
5.	New	method	for	wall	cells	detection	in	+(",)-./0)0'#1"$)"*"' leaves		
Manuel	G.	FOREROa,	Sammy	A.	PERDOMOa,	Mauricio	QUIMBAYAb		
a	:	Semillero	Lún,	Grupo	D+Tec,	Universidad	de	Ibagué,	Colombia.		
b	:	Pontificia	Universidad	Javeriana	de	Cali,	Colombia.	
	
6.	 Quantitative	 analysis	 of	 fungal	 pathogen	 spores:	 improving	 disease	 severity	
estimation	by	ensemble	learning	with	shape	and	histogram	based	segmentations	
Nicolas	PARISEY,	Marcellino	PALERME,	Lydia	BOUSSET		
UMR	1349IGEPP,	INRA	Le	Rheu,	France	
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SESSION	3D	IMAGING	
	
1.	 MRI	 image	 segmentation	 and	 analysis	 for	 the	 3D	 spatiotemporal	
characterization	and	quantification	of	imbibition	in	plant	seeds	
Nicolas	 GILLARDa,	 Étienne	 BELINa,	 Florence	 FRANCONIb,	 David	 ROUSSEAUc,	 François	
CHAPEAU-BLONDEAUa	
a	 :	 Laboratoire	 Angevin	 de	 Recherche	 en	 Ingénierie	 des	 Systèmes	 (LARIS),	 Université	 d’Angers,	 62	
avenue	Notre	Dame	du	Lac,	49000	Angers,	France.	
b	 :	 Plateforme	de	Radiobiologie	 et	 d'Imageries	Experimentales	 (PRIMEX),	Université	 d’Angers,	 49000	
Angers,	France.	
c	:	CREATIS;	CNRS	UMR	5220;	INSERM	U1044;	Université	Lyon	1,	INSA-Lyon,	Université	de	Lyon,	69621	
Villeurbanne,	France.	
	
2.	 3D	 plant	 phenotyping	 in	 sunflower	 using	 architecture-based	 organ	
segmentation	from	3D	point	clouds	
William	 GÉLARDa,b,	 Philippe	 BURGERb,	 Pierre	 CASADEBAIGb,	 Nicolas	 LANGLADEc,	 Philippe	
DEBAEKEb,	Michel	DEVYa,	Ariane	HERBULOTa	
a	:	LAAS-CNRS,	University	of	Toulouse	
b	:	INRA,	UMR	AGIR,	Toulouse	
c	:	INRA,	UMR	LIPM,	Toulouse 
	
3.	Automatic	detection	of	potatoes	in	soil	
Norbert	WÖRLEINa,	Stefan	GERTHa,	Joelle	CLAUßENa,	Norman	UHLMANNa	
a	 :	 Development	 Center	 X-Ray	 Technology	 EZRT,	 Fraunhofer	 Institute	 for	 Integrated	 Systems	 IIS,	
Flugplatzstraße!!"#$%&!'($)*+,-#$./+0123 	
	
4.	 Machine	 learning	 applied	 to	 soil-root	 segmentation	 in	 X-ray	 computed	
tomography	
Clément	DOUARREa,	Richard	SCHIELEINb,	Carole	FRINDELa,	Stefan	GERTHb,	David	ROUSSEAUa	
a	 :	 Development	 Center	 X-Ray	 Technology! !"#$%& '()*+,-./(& 0+1232*2/& .-(& 0+2/4()2/5& 6712/81& 006%&
!"#$%"&'()'*&+,-./0-12.34-!5*'60-7,*8&9:; 	
b	 :	 Univ	 Lyon,	 INSA-Lyon,	 Université	 Lyon	 1,	 UJM-Saint	 Etienne,	 CNRS,	 Inserm,	 CREATIS	 UMR	 5220,	
U1206,	F-69621,	LYON,	France.	
	
5.	Simulation	of	image	acquisition	in	X-ray	computed	tomography	
with	synthetic	soil	and	synthetic	roots	
Richard	SCHIELEINa,	Stefan	GERTHa,	Simon	RITb,	David	ROUSSEAUb	
a	 :	 Development	 Center	 X-Ray	 Technology	 EZRT,	 Fraunhofer	 Institute	 for	 Integrated	 Systems	 IIS,	
Flugplatzstraße	75,	90768	Fürth,	Germany.	
b	 :	 Univ	 Lyon,	 INSA-Lyon,	 Université	 Lyon	 1,	 UJM-Saint	 Etienne,	 CNRS,	 Inserm,	 CREATIS	 UMR	 5220,	
U1206,	F-69621,	LYON,	France.	
	
6.	Scalable	2D	imaging	methods	for	lab	and	field	
Christoph	BRIESEa!"#$%&"#'(()* -LINOWa,	Fabio	FIORANIa,	Ulrich	SCHURRa,	
!"#"$%&-!"#$%&'(#)*+,'*,-.#/'-(+(0(,#12#3+1-!!"#$%&'()*&")&(+$,'-()./"0(1&"2-/3$456*).$%378+$9:;:9$
!"#$%&'()*+,-./ 	
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SESSION	ND	IMAGING	
	
1.	Meaningful	region	segmentation	using	hyperspectral	imaging		
Amy	LOWEab,	Andrew	FRENCHa,	Nicola	HARRISONb	
a	:	School	of	Computer	Science,	University	of	Nottingham,	Jubilee	Campus,	Nottingham	NG8	1BB,	United	
Kingdom		
b	:	NIAB	East	Malling	Research,	New	Road,	East	Malling,	Kent,	UK,	ME19	6BJ	
	
2.	Directional	 variability	 of	multispectral	 reflectance	 and	 thermal	 infrared	over	
wheat	using	UAV	
Simon	 MADEC,	 Wenjuan	 LI,	 Fréderic	 BARET,	 Alexis	 COMAR,	 Matthieu	 HEMMERLÉ,	 Philippe	
BURGER	
	
3.	 Towards	 automated	 analysis	 of	 hyperspectral	 images	 of	 raspberry	 plants	 in	
glasshouse	
Dominic	 WILLIAMSa,	 Avril	 BRITTENa,	 Ali	 KARLEYb,	 Kenneth	 LOADESb,	 Matt	 AITKENHEADb,	
Ankush	PRASHARc,	Julie	GRAHAMb	
a	:	James	Hutton	Limited,	Invergowrie,	Dundee,	DD2	5DA		
b	:	James	Hutton	Institute,	Invergowrie,	Dundee,	DD2	5DA	
c	:	School	of	Agriculture,	Food	and	Rural	development,	Newcastle	University,	Newcastle	Upon	Tyne,	NE1	
7RU.	
	
4.	 Hierarchical	 clustering	 of	 image	 stacks	 to	 discriminate	 the	 phenotypes	 of	
various	pathogens	on	plant	tissues	
Valerian	MÉLINEa,	 Lydie	LEDROITb,	 Céline	ROUSSEAUc,	 Claudine	LANDESd,	Gilles	HUNAULTe,	
Benoit	DAMOTAf,	Etienne	BELINg,c,	Tristan	BOUREAUc	
a	:	EMERSYS,	SFR	4207	QUASAV,	IRHS,	UMR1345,	INRA,	F-49071	Beaucouzé,	France		
b	:	PHENOTIC,	SFR	4207	QUASAV,	IRHS,	UMR1345,	INRA,	F-49071	Beaucouzé,	France		
c	:	PHENOTIC,	SFR	4207	QUASAV,	IRHS,	UMR1345,	University	of	Angers,	F-49045	Angers,	France.		
d	:	BIOINFO,	SFR	4207	QUASAV,	IRHS,	UMR1345,	University	of	Angers,	F-49045	Angers,	France.		
e	:	HIFIH,	UPRES	3859,	IFR	132,University	of	Angers,	F-49045	Angers,	France.	
f	:	LERIA,	UPRES	EA	2645,	University	of	Angers,	F-49045	Angers,	France.	
g	 :	 Laboratoire	 Angevin	 de	 Recherche	 en	 Ingénierie	 des	 Systèmes	 (LARIS),	 Université	 d’Angers,	 62	
avenue	Notre	Dame	du	Lac,	49000	Angers,	France.	
	
5.	Leaf	edge	classification	of	Arabidopsis	images	using	time	lapse	sequences		
Jonathan	BELL,	Hannah	DEE		
Department	of	Computer	Science,	Aberystwyth	University	
	
6.	 Fusion	 of	 plant	 histology	 information	 obtained	 from	 different	 imaging	
modalities		
David	LEGLANDa,	Marie-Françoise	DEVAUXa,	Fabienne	GUILLONa,	Mathieu	REYMONDb,	Valérie	
MÉCHINb		
a	:	UR1268	Biopolymers,	Interactions	and	Assemblies,	INRA,	Nantes,	France		
b	:	Institut	Jean-Pierre	Bourgin,	INRA,	AgroParisTech,	CNRS,	Université	Paris-Saclay,	Versailles,	France	
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POSTERS	
	

1.	Scale	analysis	in	2D	projections	of	3D	root	systems	
Clément	DOUARRE,	Carole	FRINDEL,	David	ROUSSEAU	
Univ	Lyon,	INSA-Lyon,	Université	Lyon	1,	UJM-Saint	Etienne,	CNRS,	Inserm,	CREATIS	UMR	5220,	U1206,	F-69000,	
LYON,	France	
	

2.	 KymoRod:	 A	 method	 for	 automated	 kinematic	 analysis	 of	 rod-shaped	 plant	
organs	
Renaud	 BASTIENa,b,	 David	 LEGLANDa,c,	 Marjolaine	 MARTINa,	 Lucien	 FREGOSIa,	 Alexis	 PEAUCELLEa,	
Stéphane	DOUADYd,	Bruno	MOULIAe,f,	Herman	HÖFTEa		
a	 :	 Institut	 Jean-Pierre	 Bourgin,	 Institut	 National	 pour	 la	 Recherche	 Agronomique,	 Centre	 National	 pour	 la	
Recherche	Scientifique,	AgroParisTech,	Université	Paris-Saclay,	Versailles,	France		
b	 :	 Department	 of	 Collective	 Behaviour,	 Max	 Planck	 Institute	 for	 Ornithology	 and	 Department	 of	 Biology,	
University	of	Konstanz,	Konstanz,	Germany	
c	:	INRA,	Biopolymères	Interaction	&	Assemblages,	UR1368,	Nantes,	France	
d	:	Matière	et	Systèmes	Complexes,	Université	Paris-Diderot,	Paris,	France	
e	:	INRA,	UMR	547	PIAF,	Clermont-Ferrand,	France	
f	:	Clermont	Université,	Université	Blaise	Pascal,	UMR	547	PIAF,	Clermont-Ferrand,	France	
	
3.	Analysis	of	foliar	area	of	Brachiaria	spp.	with	image	processing	techniques	
Manuel	G.	FOREROa,	Luisa	Fernanda	LEIVAa,	Juan	Andrés	CARDOSOb,	Juan	de	la	Cruz	JIMÉNEZb	
a	:	Semillero	Lún,	Grupo	D+Tec,	Universidad	de	Ibagué,	Ibagué,	Colombia	
b	:	Centro	Internacional	de	Agricultura	Tropical	(CIAT),	Colombia	
	

4.	 Advanced	 mathematical	 algorithms	 to	 characterize	 olive	 varieties	 through	
morphological	parameters	
Konstantinos	N.	BLAZAKISa,	Luciana	BALDONIb,	Abdelmajid	MOUKHLIc,	Marina	
BUFACCHId,	Panagiotis	KALAITZISa	
a	:	Department	of	Horticultural	Genetics	&	Biotechnology,	Mediterranean	Agronomic	Institute	of	Chania	(MAICh),	
73100	Chania-Crete,	Greece.	
b	:	Italian	National	Research	Council,	Institute	of	Biosciences	and	Bio-Resources	(CNR-IBBR),	Via	Madonna	Alta,	
06128	Perugia,	Italy.	
c	:	INRA	Marrakech,	UR	Amélioration	des	Plantes,	Marrakech,	Morocco	
d	 :	 Italian	National	Research	Council,	 Institute	 for	Agriculture	and	Forest	 Systems	 in	 the	Mediterranean	 (CNR-
ISAFOM),	Via	Madonna	Alta,	06128	Perugia,	Italy.	
	

5.	Hyperspectral	imaging	and	Deep	Learning	for	plant	diseases	detection	
Colin	CHABALLIER	&	Gérald	GERMAIN	
Carbon	Bee,	ZA	les	plaines	26320	St	Marcel	Les	Valence,	France	
	

6.	Multispectral	imaging:	a	new	method	of	phenotyping	wheat	variety	resistance	to	
Fusarium	graminearum	and	a	preliminary	approach	to	assess	DON	
Valérie	CADOT,	Rodolphe	VADAINE,	Jean-Philippe	MAIGNIEL,	Didier	DEMILLY		
GEVES,	Rue	Georges	Morel,	49070	Beaucouzé	
	

7.	Biospeckle	imaging	for	the	characterization	of	imbibition	in	plant	seeds	
Julio	ROJAS-VARELAa,	Étienne	BELINa,	David	ROUSSEAUb,	François	CHAPEAU-BLONDEAUa	
a	:	Laboratoire	Angevin	de	Recherche	en	Ingénierie	des	Systèmes	(LARIS),	Université	d’Angers,	62	avenue	Notre	
Dame	du	Lac,	49000	Angers,	France.	
b	:	CREATIS;	CNRS	UMR	5220;	INSERM	U1044;	Université	Lyon	1,	INSA-Lyon,	Université	de	Lyon,	69621	
Villeurbanne,	France.	
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