
Our	
  HST	
  Target	
  NGC	
  602,	
  a	
  young	
  cluster	
  in	
  the	
  Small	
  Magellanic	
  Cloud	
  

Science data: 	


type of feature (star, gas, dust, 
filament, etc.), X-Y position on sky, 
distance (Z), intensity	



Combine	
  informa@on	
  from	
  annotated	
  visual	
  image	
  with	
  science	
  data	
  

X-Y, Z, intensity data	


Graphical 
annotation	



	
  Low	
  resolu@on	
  early	
  test	
  prints	
  –	
  “toy	
  stack”	
  

•  textured features (black) 	


•  intensity layers (white)	


•  each distance a separate 

layer	



	
  Textures	
  for	
  all	
  features	
  
on	
  swellform	
  paper	
  

Tested usability, clear identification of features, understanding of distance layers	



Composite	
  textures	
  and	
  interpolated	
  intensity	
  maps	
  	
  

Users at National Federation of the Blind events provide feedback and recommendations:	



NGC 602 composite 3D texture print	


	


•  Tactile equivalent of the HST image	


•  Features are represented by unique 

textures	


	



NGC 602 composite 3D intensity 
elevation print	



•  Exhibits features with unique 
textures and elevation 
representing the scaled intensities	



•  Intensity related to “amount” of 
material	



	



Visual image	



Prototype	
  Process:	
  
	
  

 

Carol	
  Chris*an	
  (STScI),	
  Antonella	
  Nota	
  (ESA/	
  STScI),	
  Noreen	
  Grice	
  (You	
  Can	
  Do	
  Astronomy	
  LLC),	
  Perry	
  Greenfield	
  (STScI),	
  
Natalie	
  Shaheen	
  (Na*onal	
  Federa*on	
  of	
  the	
  Blind,	
  Jernigan	
  Ins*tute),	
  Elena	
  Sabbi	
  (ESA/STScI),	
  Amy	
  Hurst	
  (UMBC),	
  	
  
Shaun	
  Kane	
  (UMBC),	
  Roshan	
  Rao	
  (Brown	
  University),	
  Josh	
  DuPerer	
  (UMBC),	
  Selma	
  de	
  Mink	
  (Carnegie	
  Observatories)	
  

 
	
  

•  explore	
  the	
  structure	
  of	
  a	
  cluster	
  environment	
  with	
  finger*ps,	
  slice-­‐by-­‐slice,	
  analogous	
  to	
  a	
  visual	
  fly-­‐through	
  	
  	
  	
  
•  iden*fy	
  and	
  spa*ally	
  locate	
  the	
  different	
  components	
  of	
  complex	
  astronomical	
  objects	
  
•  audience	
  is	
  middle	
  school	
  and	
  high	
  school	
  blind	
  students,	
  blind	
  adults,	
  and	
  individuals	
  with	
  varied	
  mul*-­‐sensory	
  learning	
  styles	
  

•  a	
  very	
  new,	
  unique	
  tool	
  for	
  portraying	
  astronomical	
  phenomena	
  
•  designed	
  to	
  make	
  astronomy	
  accessible	
  to	
  visually	
  impaired	
  children	
  and	
  adults	
  
•  data	
  digitally	
  sliced	
  into	
  layers,	
  each	
  featuring	
  touchable	
  paPerning	
  and	
  Braille	
  characters	
  printed	
  on	
  a	
  3D	
  printer	
  
	
  

You Can Touch This!  Bringing HST images to life as 3D models 
 
	
  

These	
  are	
  the	
  very	
  first	
  results	
  of	
  an	
  innova@ve	
  process	
  to	
  transform	
  Hubble	
  	
  images	
  into	
  tac@le	
  	
  3D	
  models	
  of	
  astronomical	
  objects.	
  
	
  	
  

near 	


ê	


far	



Composite image	


Transforma@on	
  from	
  	
  

image	
  informa*on,	
  graphic	
  representa*on,	
  science	
  
data	
  plus	
  ar*stry	
  	
  

to	
  3D	
  format	
  at	
  desired	
  resolu*ons	
  
	
  through	
  custom	
  programs	
  created	
  at	
  STScI	
  	
  

Gas	



Dust & gas 
combined	

 Stars	



Dust	




