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Overview: Three Optional Tasks 

2	More	details:	https://cubdl.jhu.edu/	



•  75	plane	wave	transmissions:	
•  Phantoms,	simulations,	and	in	vivo	data	
•  21	unique	datasets	
•  6	different	universities	including:	

•  Signal	Processing	Systems	group,	Eindhoven	
University	of	Technology,	Netherlands	

•  CREATIS,	Insa	Lyon,	France	
•  Department	of	Radiology,	Mayo	Clinic,	USA	
•  Research	Group	for	Digital	Signal	Processing	
and	Image	Analysis,	University	of	Oslo,	
Norway	

•  Microelectronic	Systems	Design	Laboratory,	
University	of	Florence,	Italy	

•  Department	of	Biomedical	Engineering,	
Tsinghua	University,	China	
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Test Data 



Experience Levels of Challenge Participants 
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Image Quality Evaluation Metrics 

•  Lesion	targets	(8	ROIs)	
•  Contrast	
•  CNR	
•  gCNR	

	
	

•  Speckle	targets	(6	ROIs)	
•  SNR	

•  Image	targets	(12	images)	
•  L1	
•  L2	
•  PSNR	
•  NCC	

•  Point	targets	(4	ROIs,	3-5	point	targets	per	ROI)	
•  Lateral	(x)	resolution	
•  Axial	(z)	resolution	
•  Average	x	and	z	
FWHM	per	ROI	

5	



Initial Results: Publicly Available PICMUS1 Data 
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1	Plane	Wave	 B	A	 75	Plane	Waves	C	 D	
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[1]	PICMUS,			“Plane-wave			imaging			evaluation			framework			for			medical	ultrasound,”	2020.	[Online].	Available:	
https://www.creatis.insa-lyon.fr/EvaluationPlatform/picmus/	
	



Lesion Targets 
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Lesion Visibility Results (8 ROIs) 
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Higher		
(contrast,	CNR,	gCNR)	

is	better	



Speckle Targets 
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Speckle SNR (6 ROIs) 
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Task	1b	

Task	1a	
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Image Targets 



Comparison to 75 Plane Wave Image (12 images total) 
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Point Targets 
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Lateral and Axial Resolution (4 ROIs, 3-5 pts per ROI) 
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Image Quality Metric Ranks (Task 1a) 
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Rank	Order:	
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Number of Learned Parameters (Task 1a) 
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Rank	Order:	
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B	
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Overall Outcome for Task 1a 
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Rank	Order:	
A	≈	B	
C	

Rothlübbers		
et	al.	

Goudarzi		
et	al.	

Winners:	

Q	 C	
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