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What	
  is	
  LiDARViewer?	
  
•  Open	
  source	
  soTware	
  for	
  point-­‐based	
  LiDAR	
  visualiza8on	
  

Who	
  developed	
  LiDARViewer?	
  
•  UC	
  Davis	
  WM	
  Keck	
  Center	
  for	
  ac8ve	
  Visualiza8on	
  in	
  the	
  Earth	
  

Sciences	
  (keckCAVES.org)	
  
•  Geoscien8sts	
  +	
  Computer	
  scien8sts	
  focused	
  on	
  interac8ve	
  

explora8on	
  of	
  3D	
  data	
  
	
  

	
  



CAVE	
  immersive	
  VR	
  space	
  

Immersive	
  Visualiza8on	
  

CAVE:	
  Virtual	
  reality	
  
environment	
  that	
  
allows:	
  
•  Immersive	
  3D	
  

visualiza8on	
  	
  
•  Interac8ve	
  data	
  

manipula8on	
  
•  Quan8ta8ve	
  

measurement	
  

LidarViewer	
  
•  Point	
  based	
  tool	
  for	
  

lidar	
  visualiza8on	
  
and	
  analysis	
  



•  Visualiza8on	
  environments	
  
–  Standard	
  2D	
  desktops/laptops	
  
–  3D-­‐enabled	
  desktops	
  
–  Support	
  for	
  posi8on	
  tracked	
  tools	
  (e.g.,	
  Razer	
  Hydra,	
  Xbox	
  
Kinect)	
  

–  Immersive	
  environments	
  (fully	
  posi8on	
  tracked,	
  e.g.	
  
CAVES)	
  

–  Linux/unix	
  only	
  



Key	
  Features	
  of	
  LiDARViewer	
  
	
  
•  Rapid	
  data	
  processing	
  

–  Short	
  lag	
  8me	
  between	
  data	
  collec8on/receipt	
  and	
  use	
  

	
  
•  Mul8-­‐billion	
  point	
  datasets	
  

–  Full	
  datasets	
  can	
  be	
  loaded	
  without	
  decreasing	
  resolu8on	
  	
  
–  Out	
  of	
  core	
  processing,	
  hierarchical	
  data	
  structures,	
  view-­‐dependent	
  resolu4on	
  	
  

	
  
•  Point-­‐based	
  visualiza8on	
  

–  Visualizing	
  point	
  clouds,	
  rather	
  than	
  digital	
  surface	
  models	
  
–  Looking	
  at	
  the	
  actual	
  measurement,	
  rather	
  than	
  an	
  interpreta8on	
  

•  3D	
  interac8vity,	
  data	
  selec8on,	
  and	
  measurement	
  

	
  
	
  



Real-­‐8me	
  hillshading	
  and	
  	
  
ligh8ng	
  adjustment	
  

Kreylos	
  et	
  al.,	
  2013,	
  Geosphere	
  



Real-­‐8me	
  point	
  selec8on	
  
•  Best-­‐fit	
  approxima4ons	
  (planes,	
  lines,	
  strike	
  and	
  dip)	
  
•  Distance	
  to	
  plane	
  visualiza8on	
  
•  Vegeta8on	
  selec8on/removal	
  

Kreylos	
  et	
  al.,	
  2013,	
  
Geosphere	
  



Kreylos	
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Real-­‐8me	
  point	
  selec8on	
  
•  Best-­‐fit	
  approxima8ons	
  (planes,	
  lines,	
  strike	
  and	
  dip)	
  
•  Distance	
  to	
  plane	
  visualiza4on	
  
•  Vegeta8on	
  selec8on/removal	
  



Kreylos	
  et	
  al.,	
  2013,	
  Geosphere	
  

Manual:	
  13%	
  of	
  points	
  	
  
classified	
  as	
  vegeta8on	
  

Automa8c:	
  47%	
  of	
  points	
  
classified	
  as	
  vegeta8on	
  

Automa4c	
  classifica4on	
  =	
  fast,	
  but	
  too	
  
aggressive	
  
	
  
Manual	
  classifica4on	
  =	
  8me	
  consuming,	
  
maybe	
  not	
  aggressive	
  enough	
  

Real-­‐8me	
  point	
  selec8on	
  
•  Best-­‐fit	
  approxima8ons	
  
•  Distance	
  to	
  plane	
  visualiza8on	
  
•  Vegeta4on	
  selec4on/removal	
  



•  LiDARViewer	
  Resources	
  

•  www.keckcaves.org	
  
•  hhp://wiki.cse.ucdavis.edu/keckcaves:home	
  

•  Gold,	
  P.O.,	
  Oskin,	
  M.E.,	
  Ellioh,	
  A.J.,	
  Hinojosa-­‐Corona,	
  A.,	
  Taylor,	
  M.H.,	
  
Kreylos,	
  O.,	
  and	
  Cowgill,	
  E.,	
  2013,	
  Coseismic	
  slip	
  varia4on	
  assessed	
  from	
  
terrestrial	
  lidar	
  scans	
  of	
  the	
  El	
  Mayor-­‐Cucapah	
  surface	
  rupture:	
  Earth	
  and	
  
Planetary	
  Science	
  Le8ers,	
  v.	
  366,	
  p.	
  151–162,	
  doi:	
  10.1016/j.epsl.
2013.01.040.	
  

•  Kreylos,	
  O.,	
  Oskin,	
  M.,	
  Cowgill,	
  E.,	
  Gold,	
  P.,	
  Ellioh,	
  A.,	
  and	
  Kellogg,	
  L.,	
  2013,	
  
Point-­‐based	
  compu4ng	
  on	
  scanned	
  terrain	
  with	
  LidarViewer:	
  Geosphere,	
  
v.	
  9,	
  p.	
  546–556,	
  doi:	
  10.1130/GES00705.S2.	
  


