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Mul0-scale	fracture	and	model	order	reduc0on	Pierre	Kerfriden,	Lars	Beex,	Jack	Hale,	Olivier	Goury,	Daniel	

Alves	Paladim,	Elisa	Schenone,	Davide	Baroli,	Thanh	Tung	Nguyen  
Advanced	discre0sa0on	techniques	Danas	Sutula,	Xuan	Peng,	Haojie	Lian,	Peng	Yu,	Qingyuan	Hu,	

Sundararajan	Natarajan,	Nguyen-Vinh	Phu  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Why	error	es0ma0on?
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Why	error	es0ma0on?
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Without error estimation: the whole 
“potential path” of the crack is 

meshed in advance leading to large 
increases in the computational time 
millions of elements as opposed to a 

few hundred of thousands



Real-0me	error	es0ma0on
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Real-time error estimation

Needle	inseraon	in	the	liver
Bui Huu Phuoc, Legato Team, 2017 http://orbilu.uni.lu/handle/10993/29846 http://orbilu.uni.lu/handle/10993/30937  
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Real-time error estimation

Needle	inseraon	in	the	brain	for	deep	brain	samulaaon
Bui Huu Phuoc, Legato Team, 2017 http://orbilu.uni.lu/handle/10993/29846 http://orbilu.uni.lu/handle/10993/30937  


