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Using	non‐regular	quarter	sampling	[Schöberl2011],	the	
spa�al	resolu�on	per	pixel	of	an	imaging	sensor	can	be	
increased.	Special	case	of	Compressed	Sensing	[Grosche2020].
For	video	data,	addi�onal	informa�on	can	be	used	from	past	
frames.

Perform	mo�on	es�ma�on	with	non‐regularly	sampled	data
Use	consitency	checks	to	sort	out	low‐quality	projec�ons
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Single‐frame	FSR	[Seiler2015]	(no	projec�ons)
Recursive	FSR	(R‐FSR)	[Jonscher2016]	(fixed	mask	only)

Mo�on	es�ma�on	(ME)	w.r.t.	reconstructed	past	frames
Projec�on	(PR)	of	pixels	from	past	frames	to	current	frame
Reverse	mo�on	es�ma�on	(RME)	as	consistency	check	(CC)	
before	projec�on	(PR)

RMC FRMC NNCMotion vectors

Novel,	faster	consistency	checks

Reverse	Mo�on	Check	(RMC):	Test	mo�on	vectors	around	
candidate
Fast	RMC	(FRMC):	Faster	version	tes�ng	only	few	mo�on	vectors
Nearest	Neighbor	Check	(NNC):	Test	consitency	with	neighboring	
mo�on	vectors	neighbors

D‐FSR:	Generaliza�on	to	dynamically	changing	sampling	masks

Image	quality	in	terms	of	PSNR	in	dB	for	a	fixed	sampling	mask

Image	quality	in	terms	of	PSNR	in	dB	and	SSIM	for	a	dynamic	
sampling	mask

+1.02	dB

+1.29	dB

Visual	quality	for	two	sec�ons

Run�me	in	seconds

−48%

Novel	D‐FSR	makes	use	of	pixels	measured	in	past	frames	even	for	
dynamic	sampling	masks
Novel	consitency	checks	(RMC,	FRMC,	NNC)	improve	reconstruc�on	
quality	and	are	faster	than	RME	used	in	R‐FSR	[Jonscher2016]

PSNR	gains	of	+1.02	dB	(fixed	mask,	w.r.t	R‐FSR	+	RME)	and
	+1.29	dB	(dynamic	mask,	w.r.t	D‐FSR	+	RME)
Visual	improvements
Total	computa�on	�me	reduced	by	−48%

S. Grosche, A. Regensky, J. Seiler, and A. Kaup, “Boosting compressed sensing using local measurements and 

sliding window reconstruction,” IEEE Transactionson Image Processing, vol. 29, pp. 7931–7944, 2020.

M. Jonscher, K. Jaskolka, J. Seiler, and A. Kaup, “Recursive Frequency Selective Reconstruction of Non-Regularly 

Sampled Video Data,” in Proc. Picture Coding Symposium, Nuremberg, Germany, Dec. 2016, pp. 1–5.

M. Schöberl, J. Seiler, S Foessel, and A. Kaup, “Increasing imaging resolution by covering your sensor,” in Proc. 

18th IEEE International Conference on Image Processing, Brussels, Sept. 2011, pp. 1897–1900.

J. Seiler, M. Jonscher, M. Schöberl, and A. Kaup, “Resampling images to a regular grid from a non-regular subset 

of pixel positions using frequency selective reconstruction,” IEEE Transactions on Image Processing, vol. 24, 

no. 11, pp. 4540–4555, Nov. 2015.

[Seiler2015]

[Schöberl2011]

[Jonscher2016]

[Grosche2020]


