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About	IRISA	
	
IRISA	 (Institut	de	recherche	en	 informatique	et	systèmes	aléatoires),	 founded	 in	1975,	 is	a	
joint	research	centre	for	Informatics,	including	Robotics	and	Image	and	Signal	Processing.	On	
these	 themes,	 Irisa	 is	 positioned	 as	 the	 premier	 research	 laboratory	 in	 Brittany	 with	
campuses	in	Rennes	(35),	Vannes	(56),	Lannion	(22),	and	Brest	(29).		
	
750	people,	40	teams,	7	departments	 (Large	 Scale	 Systems/Networks,	 telecommunications	
and	 services/Language	 and	 Software	 Engineering/Digital	 signals	 and	 imaging,	
robotics/Media	and	communications/Data	and	knowledge	management)	explore	the	world	
of	 digital	 sciences	 to	 find	 applications	 in	 healthcare,	 ecology-environment,	 cyber-security,	
transportation,	multimedia,	and	industry.		
	
With	8	 trustees	(CentraleSupélec,	CNRS,	ENS	 Rennes,	Inria,	INSA	 Rennes,	Institut	 Mines-
Télécom,	University	 of	 Southern	 Brittany	(UBS),University	 of	 Rennes	 1),	 IRISA	 forms	 a	
research	cluster	of	excellence	in	the	domain	of	Digital	Sciences,	with	scientific	priorities	that	
include	bioinformatics,	software	and	system	security,	new	software	architectures	(from	IoT	
to	Manycores	and	Cloud	computing),	and	virtual	reality.	
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Context	and	scientific	challenges	
	
Building	and	maintaining	an	updated	report	of	the	maritime	traffic	in	a	zone	of	interest	or	at	
the	 global	 scale	 is	 today	 an	 important	 strategic	 artifact	 in	 the	 surveillance	 of	 maritime	
territories.	 It	 is	 especially	 true	 for	 a	 country	 such	 as	 France,	 whose	maritime	 area	 is	 the	
second	 one	 in	 terms	 of	 surface,	 in	 a	 context	 of	 growth	 of	 the	 traffic	 worldwide.	 These	
reports	 are	 crucial	 for	 the	 surveillance	 of	 borders,	 intrusion	 detections,	 illegal	 fishing	
activities,	or	for	the	detection	of	on-going	environmental	crimes.	



	
Due	to	the	scale	of	the	areas	to	consider	and	the	rapidly	increasing	traffic	density,	keeping	
this	monitoring	efficient	 requires	 to	develop	 the	ability	 to	automate,	at	 least	partially,	 the	
detection	of	illegal	activities,	and,	more	generally	of	any	unusual	activity,	to	help	operators	
to	raise	alerts	and	trigger	their	associated	procedures.	The	recent	development	of	different	
satellite	systems,	and	of	the	AIS	(Automatic	 Identification	System)	technology	represents	a	
significant	step	towards	the	gathering	of	information	on	the	vessel	traffic	at	the	global	scale.	
The	 AIS	 streams	 provide	 tens	 of	millions	 of	 vessel	 positions	 each	 day	 and	 are	 growing	 in	
volume.	 By	 contrast,	 the	 computing	 resources	 at	 the	 disposal	 of	 the	 analysts	 of	maritime	
traffic	monitoring	centers	allow	them	to	process	only	a	very	limited	part	of	these	streams.	
	
The	SESAME	project,	 started	 in	2017,	 is	a	French	research	project	 funded	by	 the	Direction	
Générale	 de	 l’Armement	 and	 scientifically	 coordinated	 by	 the	 Institut	 Mines	 Telecom	
Atlantique.	 The	 IRISA	 Lab	 is	 one	 the	 academic	 partners	 involved	 in	 the	 project.	 The	main	
objective	 of	 SESAME	 is	 to	 develop	 new	 tools	 for	 the	 real	 time	monitoring	 and	 analysis	 of	
traffic,	 for	 an	 increased	 efficiency	 of	 the	monitoring	 process,	 through	 the	 combination	 of	
several	data	sources	(from	both	satellites	and	the	AIS	streams),	and	by	porting	these	tools	to	
virtualized	computing	platforms.	
	
The	stream	processing	engines	that	were	recently	proposed	(such	as	Storm,	Spark	or	Flink)	
[1],	 are	a	general	 substrate	 for	 the	 real-time	analysis,	 consolidation,	 and	visualization	of	a	
rapid	 stream	of	data.	They	 facilitate	 the	programming	of	 such	a	processing	by	providing	a	
programming	model	easing	the	description	of	the	workflow	to	be	applied	on	each	incoming	
new	data	element	(commonly	under	the	shape	of	a	graph	of	operators).	They	also	take	care	
of	the	deployment	of	such	a	workflow	over	a	pool	of	computing	resources	such	as	a	cluster	
of	processors.		
	
In	the	context	of	the	SESAME	project,	the	goal	is	to	develop	an	architecture	for	data	stream	
processing	in	a	large	scale	environment	so	as	to	generate	knowledge	out	of	raw	AIS	data,	the	
constraints	being	that:	

• The	AIS	 stream	 is	 not	 homogeneous.	Different	 asynchronous	AIS	 streams	 gathered	
from	different	points	of	the	globe	have	to	be	cleaned,	merged	and	reordered	in	real	
time.	

• The	velocity	of	 the	AIS	signals	 is	changing	and	may	require	to	dynamically	calibrate	
the	underlying	processing	platform	

• Different	 types	 of	 processing	 have	 to	 be	 considered:	 on	 one	 hand,	 near	 real-time	
processing	is	needed	to	detect	on-going	abnormal,	dangerous,	or	 illegal	activity,	for	
instance	 in	 coastal	 areas.	On	 the	other	hand,	batch	processing	may	be	 required	 to	
keep	an	updated	vision	of	the	recent	maritime	activity	in	a	given	region.	

	
The	targeted	knowledge	includes	to	formally	identify	the	navigational	history	of	the	vessels	
(the		ports	traversed,	a	synthesis	of	its	movements	in	time).	More	generally,	and	at	a	longer	
term,	a	model	of	the	traffic	should	be	generated	and	kept	up-to-date	by	the	platform	so	as	
to	be	able	to	detect	abnormal	traffic	more	easily.	
	



The	envisioned	tools	to	build	such	a	platforms	are	Stream	Processing	Systems	[1],	virtualized	
infrastructure	and	 their	 scheduling	 tools	 [2,3],	and	 the	Grid’5000	platform	 [4]	as	 the	main	
test-bed	to	deploy	and	test	the	developments.	
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Skills	and	profile	
	

• Knowledge	and/or	experience	in	algorithmics	and	distributed	systems	
• Knowledge	and/or	experience	in	data	monitoring	/	data	science	
• Knowledge	and/or	experience	in	large	scale	computing	experiments	
• Fluent	French	or	English	mandatory	

	
Information	
	

• SESAME:	http://www.agence-nationale-recherche.fr/?Project=ANR-16-ASTR-0026	
• IRISA	Lab:	https://www.irisa.fr/en	
• Myriads	project:	https://team.inria.fr/myriads/	
• Candidates	are	invited	to	contact	Cédric	Tedeschi	-	cedric.tedeschi@inria.fr	


