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How	  to	  generate	  a	  high-‐dimensional	  dataset?	  

Coding	   More	  visual	  approach	  
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Sketching	  on	  
Parallel	  Coordinates	  Plot	  
Probability	  Density	  Func6on	  (PDF)	  Sketch	  

and	  Data	  Connec6on	  Quadrilateral	  

















Probability	  Density	  Func6on	  (PDF)	  Sketch	  
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PDF	  Sketch	  &	  Data	  Connec6on	  Quadrilateral	  



One	  par6cipant	   Another	  par6cipant	  



Sketching	  on	  
ScaKerplots	  

Interac6ons	  with	  Axis-‐aligned	  ScaKerplots	  
and	  Non-‐axis	  Aligned	  ScaKerplots	  



Sketching	  on	  ScaKerplots 	   	  	  

§  Why	  Sca(erplots?	  
§  ‘Shape’	  of	  the	  data	  

§  Interac3ons	  with	  Axis-‐aligned	  sca(erplots	  
§  Projec6on	  x-‐axis	  and	  y-‐axis	  are	  all	  original	  data	  dimensions	  

§  Interac3ons	  with	  non	  axis-‐aligned	  sca(erplots	  
§  Arbitrary	  projec6on	  planes	  

Projec6on	  x-‐axis	  

Projec6on	  y-‐axis	  



ScaKerplot	  based	  Data	  Genera6on	  Algorithm	  

Point	  Genera3on	  
♦	  Distribu6on	  pain6ng	  in	  2D	  
♦	  Distribu6on	  backprojec6on	  
♦	  Repeat	  as	  desired	  
Point	  Sculp3ng	  
♦	  Distribu6on	  carving	  
♦	  Distribu6on	  repair	  
♦	  Repeat	  as	  desired	  



Interac6ons	  with	  Axis-‐aligned	  ScaKerplots	  

§  Point	  Genera3on	  
§  Distribu6on	  Pain6ng	  and	  Backprojec6on	  	  



Interac6ons	  with	  Axis-‐aligned	  ScaKerplots	  

§  Point	  Sculp6ng	  
§  Point	  Carving	  and	  Repairing	  	  



Interac6ons	  with	  non	  Axis-‐aligned	  ScaKerplots	  

§  Point	  Genera3on	  



Interac6ons	  with	  non	  Axis-‐aligned	  ScaKerplots	  

§  Point	  Genera3on	  
§  Distribu6on	  Backprojec6on	  	  

§ Gram-‐Schmidt	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  new	  coordinate	  system	  
§  Same	  backprojec6on	  algorithm	  for	  new	  system	  
§ Rota6on	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  



Interac6ons	  with	  non	  Axis-‐aligned	  ScaKerplots	  

§  Point	  Sculp3ng	  
§  Distribu6on	  Carving	  



Interac6ons	  with	  non	  Axis-‐aligned	  ScaKerplots	  

§  Point	  Sculp3ng	  
§  Distribu6on	  Repair	  

§  Problema6c	  since	  selected	  projec6ons	  are	  not	  guaranteed	  to	  be	  
orthogonal.	  

§ Current	  solu6on:	  bring	  all	  points	  back	  



Use	  Case	  	  

§  Assume	  you	  want	  to	  test	  robustness	  of	  a	  given	  clustering	  algorithm	  
§  Use	  our	  framework	  to	  create	  a	  dataset	  that	  challenges	  it	  

§  Now	  it	  is	  clear	  that	  a	  more	  sophis6cated	  clustering	  scheme	  is	  needed	  
	  



Conclusion	  and	  Future	  Work	  



Conclusion	  and	  Future	  Work	  

§  Data	  genera6on	  and	  data	  visualiza6on	  at	  the	  same	  6me	  
§  Precise	  control	  
§  Easy	  to	  use	  
§  As	  opposed	  to	  Albuquerque	  et	  al.	  (2.5D)	  our	  interface	  is	  truly	  N-‐D	  

§  Future	  work	  
§  Line/Curve	  drawing	  widget	  
§  BeKer	  support	  for	  categorical	  data	  
§  Non	  axis-‐aligned	  distribu6on	  repair	  
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