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Machine Learning is Changing the World 

Many	more	!		Apple Siri / Amazon Echo  
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Big and Complex Data in Biomedicine  
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Machine	
learning	can	
help	in	many	

aspects	
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Machine	
Learning	

Understandable	

Secure	

Scalable		

RelaKonal	

Machine Learning for Mining “Big & 
Complex” Data in Biomedicine  
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Machine	
Learning	

Understandable:		

Secure	

Scalable		

RelaKonal	

1.	Understandable:			
Opening	Up	the	“Black	Box”	of	
machine	learning	models			
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•  Deep	Genomic	Dashboard:	Visualizing	and	
Understanding	Genomic	Sequences	Through	
Deep	Neural	Networks 		

1.	Understandable:		Opening	Up	the	“Black	
Box”	of	machine	learning	models			

TranscripKon	Factor	
Binding	Site	(TFBS)	PredicKon	

Paaern	(moKf)	ExtracKon	
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Machine	
Learning	

Understandable:		

Secure	

Scalable		

RelaKonal	

2.	RelaKonal:		
EffecKvely	
translate	

aggregated	data	
into	knowledge	
that	take	the	
form	of	graphs	
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2.	RelaKonal:		
EffecKvely	translate	aggregated	data	into	
knowledge	that	take	the	form	of	graphs	

				

data 
graph 
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Normal	Brain	Tissue	
	

Lung	Cancer	Brain	Cancer	
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(1)	Network	
Inference	

(2)	

MulK-	
Context		

(3)	

Joint	Inference	of	MulIple	Related	Graphs	
from	Heterogeneous	Data	
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Machine	
Learning	

Understandable:		

Secure	

Scalable		

RelaKonal	

3.	Secure:		
Hardening	

Machine	Learning	
Classifiers	in	the	
Presence	of	
Adversaries	
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3.	Secure:		
Hardening	Machine	Learning	Classifiers	in	

the	Presence	of	Adversaries	

•  AutomaKcally	Evading	Classifiers		

9/16/16	 Dr.Yanjun	Qi	/	UVA	CS		 11	



Machine	
Learning	

Understandable:		

Secure	

Scalable		

RelaKonal	

4.	Scalable:		
Robust	to	large	data	
Robust	to	small	data			
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4.	Scalable:		
Robust	to	large	data	

			Robust	to	small	data			

•  MUST-CNN:	A	MUlKlayer	Shij-and-sTitch	Deep	
ConvoluKonal	Architecture	for	Sequence-based	
Input	Output	PredicKon		

o  Speed	is	key	-	predicKons	for	half	million	samples	in	
under	two	seconds	
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Machine	
Learning	

Understandable	

Secure	

Scalable		

RelaKonal	

Machine Learning to Change “Big & 
Complex” Data in Biomedicine  
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