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AUGMENT is based on EDUSAFE Project   

FP7 Marie Curie ITN Project 
A collaboration of 13 Partners- CERN is coordinator  

 3.2 MEuros 
 4 years program  
   EDUSAFE goal:  

Ø  To assist people working in extreme/radioactive environment Assist	the	CERN	workers	intervening	in	hazardous	areas,	mainly	in	radioacCve	
environments:		

Ø  	Monitor	radiaCons	in	real-Cme	and	other	hazards	

Ø  	Possibly	“see”	radiaCon	hot	spots			
Ø  Provides	real-Cme	augmented	informaCon	(working	procedures,	maintenance	

informaCon)	in	the	field	of	vision	of	the	worker	by	using	Augmented	Reality	
technology	and	hardware	

Ø  	Integrated,	wearable,	user-	friendly,	and	possibly	voice	command	system			

è increase safety levels  
è reduce human errors 
è decrease intervention time 
è reduce intervention stress 



Research	and	Developments	in	3	main	direcCons	
complementary	

Ø  A	gamma	imaging	camera	adapted	to	CERN	use	with	virtual	
features	and	remotely	controllable	

Ø  A	supervision	system	to	assist	personnel	in	radioacCve	areas		

Ø  An	augmented	reality	system	to	provide	informaCon	to	our	
personnel	in	real	Cme	(included	the	data	from	the	gamma	
camera)		



EDUSAFE Worker Supervision System prototype 
already in use during LS1 maintenance period  

Audio and Video 
communication 

Real time environmental  
dose rates monitoring  Workers supervision: environment and activities  

Ø    audio / video connection 
Ø    environment parameters (ODH,CO2, radiations…)  
Ø    health data	



Augmented	Reality	Prototype					
è Need to track (very fast) the precise location of the worker 
compared to its environment with state of the art computer vision 
algorithms, EPFL  

To boost these algorithms,  and increase 
robustness … we inject CERN High Energy 
Physics technology:  

The WRM, analog Weighting Resistive 
Matrix used in LHC to make pattern 
recognition at nanosecond level 
It is developed by Roma Tor Vergata 
and also currently adapted for the needs  
of the Neutrino Platform project 



We fuse the data coming from image analysis with inertial sensor  
(IMU) and provide rendering (procedure information) to the worker    
... every 30 ms...  

We track the eye and project information at right position 

3D	rendering	on		
Head	Mounted	Display	



EduPix Gamma Imaging Camera prototype 

360° scan, remotely controlled, motorized, light 3 Kg  
Detection of the gamma hot spots in the environment  
At ATLAS and CMS ! 



A	very	complex	integrated	system	successfully	tested	at	the	end	
of	EDUSAFE	project		

	 	 	 	 		
Supervision  

AR prototype  

Dosimeter and  
PTU  
(Personal 
Transmitter Unit) 



What	are	the	EDUSAFE		(/AUGMENT)	Research	Challenges	?		



EDUSAFE	Results	(some	of	them)			

Ø  The	core	technology	combining	WRM	with	Computer	vision	techniques	has	
been	developed	beyond	expectaCons	..		
ü  Time	of	image	frame	analysis	decreased	from	1-2	s	to	200	ms!	
ü  System	architecture	has	been	opCmized	and	it	is	flexible	(so	adaptable	to	

other	type	of	applicaCons)	

But:		

•  sCll	some	Cme	costly	elements	need	to	be	upgraded	(like	camera	acquisiCon	
Cme)	(it	was	not	part	of	EDUSAFE).	

•  we	need	to	develop	a	Head	Mounted	Display	suitable	for	the	applicaCons.		

Ø  3	gamma	camera	prototypes	have	been	developed,	and	one	has	been	already	
used	at	ATLAS	and	CMS.	But	we	need	to	integrate	now	the	AR	features	to	the	
gamma	camera.			

Ø  the	Supervision	systems	have	been	developed	and	opCmized	a`er	the	LS1	
“retour	d’experience”.	But	the	reliability	and	ergonomics	of	the	integrated	
system	to	be	improved:	we	are	currently	opCmizing	the	HW	and	SW	…		



Progress since the end of EDUSAFE :  

Technology transfer to assist Autistic Spectrum Disorder 
children learning !  



AR	for	medical	applicaCons	
A	new	collabora6on	is	set	up	with	the	Neurosurgery	Department	at	HUG.		
Adapt	the	EDUSAFE	AR	Prototype	and	transfer	computer	vision	technologies	
to	assist	neurosurgeon	while	doing	minimal	invasive	spinal	fusion		

	-	Track	the	surgical	tools	staCcally	and	dynamically	
	-	Track	the	spine	bones	with	minimal	invasive	opening	
	-	Augment	the	posiCon	of	bones	and	tool	trajectory		



Canberra	delivered	one	prototype	of	the	Gamma	Camera	
..	Working	much	becer	than	the	first	prototype	but	

without	the	panoramic	and	virtual	features			
•  We	are	gedng	used	to	the	gamma	camera			
•  We	have	tested	it	in	Ideasquare	and	we	plan	to	perform	some	tests	during	

LS2	
•  We	have	to	develop	the	roboCsaCon,	the	panoramic	and	virtual	features		

We	have	a	very	good	contact	Mirion/Canberra	and	willing	to	do	these	tests	and	
development	together	(they	propose	to	inject	2	engineers	part	Cme)		

But	we	need	manpower	(or	money	!)	

Coded	aperture	mask	,	CdTe	sensor	+	IPIX	SW	
2µSv/h	source	(at	camera)	
measured	in	20	seconds	



We	have	a	collaboraCon	with	the	italian	SeH	company		
(CEO	is	one	of	our	EDUSAFE	Fellow)	

SeH	developed	last	year	a	new	version	of	the	supervision	system	opCmised		
with	audio/video	
Dosimeter	reading	integrated		
Robustness	and	reliability	improved		

But	now	we	need	manpower	(and	money)	to	conCnue	this	!		



We	have	send	a	proposal	to	ATTRACT	call:		
AUGMENT		

Human	senses	and	environment	percepCon	enhancement	via	an	
empowered	wearable	and	integrated	Augmented	Reality	plahorm.		

•  Develop	break-through	technologies	for	tomorrow’s	Augmented	Reality	and	
integrate	them	in	a	flexible	and	wearable	plahorm	

•  The	system	will	enhance	in	real	Cme	the	person’s	percepCon	of	reality,	
exploiCng	data	collected	by	a	new	generaCon	of	sensing	and	detecCon	units	
and	leveraging	innovaCve	visualizaCon	devices	in	order	to	convey	the	
informa6on	relevant	for	the	user’s	safety	and	his/her	decision-making	process.	

•  Innova6ve	sensors	will	be	developed	and	integrated	in	the	AUGMENT	system	
to	enable	a	deep	analysis	and	understanding	of	the	environment,	especially	
for	informa6on	that	cannot	be	perceived	by	human	beings.		



	As	a	first	example,	a	new	generaCon	of	gamma	radiaCon	camera,	miniaturized		
	and	portable,	will	be	developed	and	integrated	in	the	AUGMENT	system.		

	This	camera	will	be	able	to	radiologically	scan	the	user	environment	and	
	augment	the	gamma	radia6on	levels	in	real	6me	in	the	field	of	vision	of	the	
	intervening	person.		
	The	user	will	be	able	to	“see”	radiaCons	and	then	to	avoid	dangerous	situa6ons	

•  The	modular	and	flexible	AUGMENT	system	plaXorm	will	be	scalable	to	large	
number	of	other	use	cases	issued	from	public,	industrial	and	scienCfic	domains:		
	from	space	applicaCons,	to	assistance	to	visually	impaired	people	and	to	our	
	elder	popula6on	in	their	daily	life,	to	medical	applicaCons,	such	as	assis6ng	the	
	neurosurgeons	during	spinal	fusion	or	brain	surgeries.	



Conclusion	:	

EDUSAFE	project	was	really	a	success	:		
•  Excellent	collabora6ng	and	expert	teams		
•  Several	working	prototypes	developped		
•  Plenty	of	new	ideas	to	improve	the	systems		

We	have	survived	3	years	without	financing	on	good	willing	of	the	partners	
We	have	acquired	at	CERN	a	performing	gamma	camera		
We	have	developed	an	improved	version	of	the	supervision	system		

But	now,	obviously,	the	collabora6on	need	fresh	support	and	we	need	manpower	
and	financing	to	con6nue.		

2019	will	be	a	key	year	for	AUGMENT	depending	on	ATTRACT	results.		


