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• SpaBal	  stereo	  sd
• Use	  stereo-‐pair	  of	  cameras
• Measure	  pixel	  disparity

• Temporal	  stereo	  st
• Measure	  small	  shiXs	  in	  pixel
• Compare	  row	  at	  Bme	  t	  and	  t-‐k

Stereo Estimation

t1 t2
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Binary Row Descriptor
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Temporal Stereo: Measure Shift st 

• Different	  regions	  in	  space	  are	  captured	  at	  different	  Bmestamps
• Stereo	  in	  Bme	  

• Need	  snaps	  of	  same	  space	  but	  at	  different	  Bmestamps
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• Reconstruct	  row	  
using	  per-‐	  row	  
homography

• Use	  binary	  
descriptors	  and	  
hamming	  distance
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Adaptive Reference
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Confidence Scores

1. X.	  Hu	  and	  P.	  Mordohai.	  A	  quanBtaBve	  evaluaBon	  of	  confidence	  measures	  for	  stereo	  vision,	  PAMI	  2012 24
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Motion Estimation

Stereo	  in	  Bme
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Weighted Linear System
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Simulator

• Developed	  in	  OpenGL+Qt	  and	  Unity3D
• Support	  for	  Hi-‐Ball	  tracker	  data
• MoBon	  Blur
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Experiments

• Camera	  specs:
• 640	  ×	  480	  pixels	  	  
• FoV	  =	  60°
• Stereo	  pairs	  =	  10
• 120	  fps

• QuanBfy	  errors	  in	  terms	  of	  display	  pixel	  errors
• Display	  specs	  :	  HTC	  Vive

• 120°	  FoV
• 1080	  ×	  1200	  pixels	  	  per	  eye
• Point	  1m	  in	  front

1.Mingsong	  Duo	  et	  al,	  Exploring	  high-‐level	  plane	  primiBves	  for	  indoor	  3d	  reconstrucBon	  with	  a	  hand-‐held	  rgb-‐d	  camera,	  ACCV	  2012 29
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Display Pixel Error

30

Pixels	  shown	  in	  HMD
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Experiments : Real motion1 in Synthetic 
Room

f=	  56.7kHz

1.	  Hi-‐Ball	  tracker	  data
31
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Experiments: Synthetic Large Motion

f=	  56.7kHz
v=	  1.4	  m/s
ω=	  120	  deg/s
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Experiments : Synthetic  Extreme Motion

f=	  56.7kHz
v=	  1.4	  m/s
ω=	  500	  deg/s
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Experiments : Synthetic  Extreme Motion

f=	  56.7kHz
v=	  1.4	  m/s
ω=	  500	  deg/s

Sampling	  not	  
possible
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Results for Real Imagery
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High	  Frequency

Conclusion

• High	  frequency	  visual	  tracker
• Up	  to	  80	  kHz
• Off-‐the-‐shelf	  cameras
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Thank	  you!
	  

Contact:	  akash@cs.unc.edu

36

Tuesday, September 20, 16



Department	  of	  Computer	  Science

Camera tracking : The spectrum

1-‐D	  camera1

Rolling	  Shu.er	  as	  1-‐D	  
sensor

Global	  Shu.er 1-‐D	  sensor

37

Tuesday, September 20, 16



Department	  of	  Computer	  Science
38

Tuesday, September 20, 16


