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Lack	of	geometric	structures	or	texture	features	prevents	
accurate	motion	estimation.	In	such	environment,	the	
problem	degenerates	because	of	insufficient	constraints.	

Fast	dense	RGB-D	odometry:	
• Iterative	Projected	Plane	(IPP)	+	Pyramid/Semi-dense	

RGB-D	odometry
• 𝐸 = 	𝐸$%& + 𝑤𝐸)*&
• [𝐴-𝐴 + 𝑤(𝐽-𝐽 + 𝜆𝐼)]𝑥 = 	𝐴-𝑒 + 𝐽-𝑟
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This	work	provides	an	online	
algorithm	to	detect	degeneracy	based	
on	fast	dense	RGB-D	odometry	[1].
The	key	ideas	are:
• Geometric	and	photometric	
degeneracy	detection	via	planar-
based	and	energy-based	[2]	
methods	respectively.

• Integrate	two	parts	and	find	the	
common	degenerate	directions.

• Update	the	state	of	motion	only	in	
well-constrained	directions.

In	this	work,	we	actively	detect	degeneracy	for	geometric	
and	photometric	parts.	Degenerate	directions	may	be	
different	for	two	parts.	However,	when	we	integrate	them	
together,	they	may	compensate	in	some	directions.
Future	work:
• Incorporate	more	sensors	such	as	IMU.	When	
degeneracy	is	detected,	system	mostly	relies	on	IMU	
measurements.

• Create	partial	factors	in	factor	graph	and	use	loop	
closure	to	refine	the	motion.
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Rank	of	W:	#	zero	𝝀𝒊 =	#	degenerate	directions	in	total
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