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This  paper  discusses the  h~dden-surface problem from the  po in t  of view 
of sort ing.  The  var ious  surfaces of an object  to be shown in hidden-surface 
or h~dden-line form must  be sor ted to find out  which ones are visible at  
var ious  places on the  screen. Surfaces may be sor ted by  la tera l  posi t ion in the  
p ic ture  (XY), by dep th  (Z), or by  other  cri teria.  The  paper  shows t h a t  the  
order  of sor t ing  and the types of sor t ing  used form differences among the  
exist ing hidden-surface a lgor i thms To reduce the  work of sort ing,  each 
a lgor i thm capl tahzes  on some coherence proper ty  of the  objects  represented.  
"Scan-hne  coherence," the  fact  t h a t  one TV scan line of o u t p u t  is l ikely 
to be near ly  the  same as the  previous  TV scan hne, is one commonly used 
kind of coherence. "Frame  coherence," the  fact  t h a t  the  ent i re  pmture  does 
not  change very  much between successive frames of a mot ion  pzcture can 
be very  helpful  ff ~t is applicable.  

By sys temat ica l ly  looking for add l tmna l  kinds of coherence and un t rmd  sor t ing  
orders and sort ing types,  the paper  is able to suggest  two promtsing new 
approaches to the hidden-surface problem. The first, a combina t ion  of three  
exist ing algomthms, ~s promising because ~t would capital ize on bo th  frame and 
scan-hne coherence The second new approach would sort  in the  order Y, Z, X,  . . .  
the only sor t ing order for which an exist ing algomthm could not  be found 
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!. I N T R O D U C T I O N  

While it is relatively easy to produce a 
perspective picture of a transparent object 
made up only of lines, it is rather more 
difficult to produce a realistic rendering of an 
opaque object. The opaque object is more 
difficult to show because one must decide not 
only where each part of the object will appear 
on the picture, but also whether to show any 
part at all Some parts of an opaque object 
will be concealed in any view of it; a computer 
programmed to make pictures of opaque 
objects must be able to decide which parts are 
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visible in the chosen view and thus must be 
shown, and which parts are hidden and thus 
must be omitted. 

The task of deciding which parts of an 
object should be shown and which parts should 
be omitted was originally known as the 
"Hidden-Line Problem," because it amounted 
to finding and eliminattng..or making dashed-- 
all of the lines in an output drawing which 
were hidden by other objects. Now that shaded 
pictures are being produced by computer, a 
variant of the problem, the "Hidden.Surface 
Problem," has become important, in a shaded 
picture one must include or omit entire surface 
areas rather than just the lines representing 
edges. Because the hidden-l,ne and hidden- 
surface problems are very similar, we have 
chosen to treat them together in this paper. 
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