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©  A  graphic  image  symbol  storage  system  for  interactive  video  displays. 

@  A  one-dimensional  memory  storage  device,  such  as  a 
video  disc,  is  utilized  to  store  graphic  image  symbols  for 
video  game  displays.  The  storage  device  is  organized  so  that 
the  graphic  symbols  may  be  retrieved  rapidly  enough  to  give 
the  visual  impression  that  the  entire  display,  including 
background  or  scene  depiction,  is  changing  in  response  to 
the  player-manipulated  controls.  The  memory  organization 
scheme  utilized  establishes  a  plurality  of  jump  sequences. 
The  particular  sequence  being  utilized  to  withdraw  graphic 
symbol  information  from  memory  is  determined  by  the 
physical  movement  of  a  player-operated  control  device,  i.e., 
a  joystick.  Certain  frequently  used  scenes,  such  as  explo- 
sions,  or  bullet  or  rocket  trajectories,  for  example,  are 
generated  separately  by  a  fixed  image  producer.  The  graphic 
image  symbols  that  reproduce  such  a  scene  on  the  CRT 
scene  are  stored  in  a  memory  in  the  fixed  image  producer 
which  is  triggered  by  the  information  contained  on  the  video 
disc  or  by  a  player-manipulated  control  device,  such  as  a 
pushbutton,  for  example. 



BACKGROUND  OF  THE INVENTION 

1.  F i e l d   of  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   t o  

i m p r o v e m e n t s   in  g r a p h i c   image  s y m b o l   s t o r a g e   s y s t e m s ,  

and  more   p a r t i c u l a r l y   p e r t a i n s   to   new  and  i m p r o v e d  

m e m o r y   m a p p i n g   s c h e m e s   f o r   o n e - d i m e n s i o n a l   m e m o r y  

s t o r a g e   s y s t e m s   and  a  s t o r a g e   o r g a n i z a t i o n   w h e r e i n   o n e -  

d i m e n s i o n a l   s t o r a g e   s y s t e m s   a r e   u t i l i z e d   in  c o n j u n c t i o n  

w i t h   o t h e r   memory  means   to   g e n e r a t e   a  g r a p h i c   image   o r  

i m a g e s   to   be  d i s p l a y e d   on  a  CRT  s c r e e n .  

2.  D e s c r i p t i o n   of  t h e   P r i o r   A r t  

Many  d i f f e r e n t   t y p e s   of  g r a p h i c   memory  s t o r a g e  

s y s t e m s   i n c l u d i n g   o n e - d i m e n s i o n a l   memory   s t o r a g e   s y s t e m s  

s u c h   as  v i d e o   d i s c ,   m a g n e t i c   f l o p p y   d i s c   and  o p t i c a l  

d i s c   s y s t e m s   a r e   u s e d   as  s t o r a g e   f o r   v i d e o   game  d i s -  

p l a y s .   The  g r a p h i c   image   s t o r e d   on  a  n o r m a l   v i d e o   d i s c  

memory   s y s t e m   is   s t o r e d   and  r e t r i e v e d   s e q u e n t i a l l y .   I n  

o t h e r   w o r d s ,   t he   s y m b o l   f o r   e a c h   g r a p h i c   f r a m e   w h i c h  

c o n t a i n s   a l l   t h e   d a t a   f o r   a  c o m p l e t e   i m a g e   t o   be  d i s -  

p l a y e d   on  a  CRT  f o r   a  f r a c t i o n   of  a  s e c o n d   a r e   n o r m a l l y  

s c a n n e d   f o r   d i s p l a y   on  a  CRT,  one  by  o n e ,   a t   an  a p p r o x i -  

m a t e   s p e e d  e . g . 3 0  f r a m e s   per   s e c o n d   s t a r t i n g   f rom  t h e  

f i r s t   f r a m e   to   t h e   5 4 , 0 0 0 t h   f r a m e .   I t   t a k e s   t h i r t y  

m i n u t e s   to   run   t h r o u g h   a l l   t h e   f r a m e s   f o r   n o r m a l   v i d e o  



d i s c   m o d e l s .   The  u s u a l   o r g a n i z a t i o n   of  t h e   f r a m e s   w h i c h  

d e t e r m i n e s   t h e   t i m e   f l o w   of   t h e   s t o r y   l i n e   of  t he   d i s -  

p l a y   i s   t h a t   t h e   f r a m e s   of   t h e   l o w e r   n u m b e r s   a p p e a r  
f i r s t .   I f   f r a m e   j u m p s   o c c u r ,   in  o t h e r   w o r d s ,   t h e r e   i s   a  

gap   b e t w e e n   s e q u e n t i a l   f r a m e s   b e i n g   d i s p l a y e d ,   t h e r e   i s  

a  d i s c o n t i n u i t y   in  t h e   s t o r y   l i n e .  

Many  v i d e o   d i s c   p l a y e r s   have  v a r i o u s   j u m p  

s e q u e n c e   s y s t e m s   a v a i l a b l e   b e s i d e s   a  h a l t   c o n d i t i o n  

w h i c h   g i v e s   a c c e s s   and  d i s p l a y s   a  c e r t a i n   f r a m e  

r e p e a t e d l y .   For   c o n v e n i e n c e ,   we  w i l l   c a l l   t h i s   h a l t  

c o n d i t i o n   t h e   N:0  m o d e .   F o r   n o r m a l   d i s p l a y ,   t h e   f r a m e s  

a r e   a c c e s s e d   one  by  one   in   s e q u e n t i a l   o r d e r .   For   c o n -  

v e n i e n c e   we  w i l l   c a l l   t h i s   t h e   N : l   mode.   When  t h e  

f r a m e s   a r e   b e i n g   d i s p l a y e d   s e q u e n t i a l l y   in  r e v e r s e   o r d e r  

a t   n o r m a l   s p e e d   we  w i l l   c a l l   t h e   N : - l   mode .   The  v i d e o  

d i s c   p l a y e r s   t h a t   h a v e   a  f a s t   s c a n   mode  g e n e r a l l y  

o p e r a t e   by  p r o v i d i n g   a c c e s s   t o   e v e r y   f i f t h   f r a m e  

s e q u e n t i a l l y .   For   f a s t   s c a n   in   t h e   f o r w a r d   d i r e c t i o n ,  

we  w i l l   c a l l   t h i s   mode  t h e   N : 5   m o d e .  

C o n s i d e r i n g   t h e   p e r f o r m a n c e   p a r a m e t e r s   of  a  

t y p i c a l   v i d e o   d i s c   p l a y e r ,   a c c e s s   to  a  p a r t i c u l a r   f r a m e  

can  be  a c c o m p l i s h e d   w i t h o u t   a  d e l a y   b e c o m i n g   a p p a r e n t   t o  

t h e   v i e w e r   w i t h i n   a  r a n g e   of   ±15  f r a m e s .   In   o t h e r  

w o r d s ,   t h e   p l a y e r   can   move  a p p r o x i m a t e l y   15  f r a m e s   i n  

e i t h e r   d i r e c t i o n   w i t h i n   t h e   b l a n k i n g   t i m e .   I f   a c c e s s  

b e y o n d   15  f r a m e s   i s   r e q u i r e d ,   a  f r a m e   d i s p l a y   t i m e   m u s t  

be  u t i l i z e d .   F o r   e x a m p l e ,   i f   a  jump  s e q u e n c e   of  t h e  

N :100   o r   N : - 1 0 0   mode  i s   u s e d ,   t h e   f r a m e   memory  i s  

a c c e s s a b l e   e v e r y   o t h e r   f r a m e   t i m e   b e c a u s e   a  f r a m e   and  a  

b l a n k i n g   t i m e   i s   n e e d e d   t o   move  o v e r   t he   r a n g e   o f  

100  f r a m e s .   In  t h i s   c a s e ,   o n l y   15  f r a m e s   p e r   s e c o n d   a r e  

d i s p l a y e d .   D i s p l a y   q u a l t i y   i s   d e c r e a s e d   due  to   f l i c k e r -  

i n g .   T h i s   f l i c k e r i n g ,   h o w e v e r ,   i s   t o l e r a b l e   and  o v e r   a  

p e r i o d   of  t i m e   b e c o m e s   u n n o t i c e a b l e .   The  q u a l i t y   of  t h e  

d i s p l a y   c an   be  i m p r o v e d   s o m e w h a t   by  r e p e a t i n g   d i s p l a y   o f  



t h e   same  f r a m e   t w i c e   d u r i n g   t h e   t i m e   r e q u i r e d   f o r   t h e  

jump.   W h e t h e r   t h i s   i s   d o n e   or   n o t   a m o u n t s   to  a  t r a d e o f f  

b e t w e e n   q u a l i t y   and  c o s t   in  a  game  e n v i r o n m e n t .  

Jump  s e q u e n c e s   a r e   e m p l o y e d   f o r   s p e c i a l  

p u r p o s e s   s u c h   as  f a s t   s c a n n i n g   of  t he   f r a m e s   in  m e m o r y ,  

r e p e a t i n g   t h e   s c e n e   or  b a c k i n g   up  t he   t i m e   f l o w .   T h e s e  

c a s e s   a r e   n o t   t h e   n o r m a l   game  d i s p l a y   p r o c e d u r e   a n d  

v i e w e r s   n o t i c e   t h a t   t h e   game  p l a y   is   a b n o r m a l   any  t i m e  

d i s p l a y   v a r i e s   f rom  t h e   N : l   m o d e .  

In  a  v i d e o   game  s y s t e m ,   t h e   h a r d w a r e   u t i l i z e d  

i n c l u d e s   c o n t r o l   s w i t c h e s   a n d / o r   l e v e r s   f o r   t h e   p l a y e r s  

to  o p e r a t e .   T h e s e   c o n t r o l   d e v i c e s   a r e   u s e d   to   c h a n g e  

t h e   r e l a t i v e   d i m e n s i o n a l   r e l a t i o n   b e t w e e n   t h e   p l a y e r ' s  

s y m b o l   ( s u c h   as  h i s   s h i p ,   man,  e t c . )   and  t h e   s u r r o u n d i n g  

s y m b o l s   ( s u c h   as  e n e m i e s ,   r o a d s ,   e t c . ) .   The  s w i t c h e s  

a n d / o r   t he   l e v e r s   m a n i p u l a t e d   by  t h e   p l a y e r   mus t   p r o v i d e  

an  i m m e d i a t e   r e s p o n s e   on  t h e   CRT.  For   i n s t a n c e ,   w h i l e  

d r i v i n g   a  c a r   on  a  r o a d ,   i f   t h e   p l a y e r   s t e e r s   t h e  

c o n t r o l   l e v e r   or   s t e e r i n g   w h e e l   to   t h e   r i g h t ,   t h e  

p l a y e r ' s   c a r   mus t   go  t o   t h e   r i g h t   of  t h e   r o a d ,   w h i l e   t h e  

r o a d   s c e n e   m u s t   move  t o   t h e   l e f t ,   k e e p i n g   h i s   c a r   s t e a d y  

on  t h e   CRT.  In  a  s h o o t i n g   game,   a  b u l l e t   m u s t   b e  

e j e c t e d   f r o m   t h e   gun  i m m e d i a t e l y   a f t e r   t h e   p l a y e r  

a c t u a t e s   t h e   f i r i n g   b u t t o n .  

C o n v e n t i o n a l   v i d e o   games  p r o d u c e   t h e s e   e f f e c t s  

by  u t i l i z i n g   s i m p l e   c o m p u t e r   g r a p h i c s   of  t h e   s y m b o l  

p a t t e r n s   on  t h e   CRT  t h a t   a r e   b e i n g   c h a n g e d   in  r e s p o n s e  
to  t h e   m a n i p u l a t i o n   of  t h e   c o n t r o l s .   T h e s e   a r e   g e n e r -  
a t e d   by  t h e   use   of  m i c r o p r o c e s s o r s   and  a r r a y   m e m o r i e s .  

T h e s e   c o m p u t e r   g r a p h i c s ,   h o w e v e r ,   a r e   a l l   c a r t o o n   s t y l e  
and  f a r   f rom  t h e   r e a l i s t i c   a p p e a r a n c e   p r o d u c e d   by  m o v i e s  

or  r e g u l a r   b r o a d c a s t   T V .  

T h e r e   have   b e e n   v i d e o   game  s y s t e m s   on  t h e  

m a r k e t   t h a t   e m p l o y e d   b o t h   a  c o m p u t e r   g r a p h i c s   s y s t e m   a n d  

a  v i d e o   d i s c   f o r   t h e   p u r p o s e   of  p r e s e n t i n g   a  v i d e o   g a m e  



w i t h   a  r e a l i s t i c   b a c k g r o u n d   s c e n e .   In  t h e s e   h y b r i d  

s y s t e m s   a  p l a y e r ' s   s y m b o l   was  p r o d u c e d   by  the   c o m p u t e r  

g r a p h i c s   h a r d w a r e ,   w h i l e   t h e   r e s t   of  t h e   s c e n e ,   i n c l u d -  

i ng   o b j e c t i v e   p a t t e r n s ,   were   p r o d u c e d   by  the   v i d e o   d i s c  

s y s t e m .   The   two  i m a g e s   were   s i m p l y   d i s p l a y e d   by  s u p e r -  

i m p o s i n g   one  on  t h e   o t h e r .   The  v a r y i n g   l o c a t i o n s   of  t h e  

o b j e c t i v e   p a t t e r n s   ( s u c h   as  e n e m i e s ,   r o a d   c u r v e s ,   e t c . )  

in   e a c h   f r a m e   w e r e   a l l   m e m o r i z e d   in   t h e   c o m p u t e r   m e m o r y  
r a t h e r   t h a n   in   t h e   v i d e o   d i s c   s y s t e m ,   as  was  t h e   p o s i -  

t i o n   of  t h e   p l a y e r ' s   s y m b o l .   When  a  p l a y e r ' s   s y m b o l   a n d  

t h e   m o v i n g   o b j e c t i v e   p a t t e r n s   met  on  t h e   s c r e e n ,   t h e  

d i s c   f r a m e   was  c a u s e d   to   jump  to  a  s e p a r a t e   s e r i e s   o f  

f r a m e s   to   show  an  e x p l o s i o n   or   s i m i l a r   s c e n e .  

S i n c e   t h e   v i d e o   d i s c   i m a g e s   and  t h e   i m a g e s  

r e t r i e v e d   f r o m   c o m p u t e r   memory  w e r e   s u p e r i m p o s e d ,   t h e  

c o m p o s i t e   s c e n e   was  n o t   n a t u r a l   in  many  r e s p e c t s ,   s u c h  

as   s h a d o w s ,   r e l a t i v e   s i z e s ,   r e f l e c t i o n   of  l i g h t ,   c o l o r  

h u e s ,   b r i g h t n e s s ,   c o l o r   t o n e ,   e t c .   I t   was  n o t   n a t u r a l  

a l s o   b e c a u s e   t h e   b a c k g r o u n d   s c e n e   c h a n g e d   c o n s t a n t l y   t o  

a  g r e a t   e x t e n t ,   w h i l e   t h e   p l a y e r ' s   s y m b o l   r e m a i n e d  

f a i r l y   s t a t i o n a r y .   T h i s   t y p e   of  h y b r i d   s y s t e m   i s   a l s o  

v e r y   e x p e n s i v e   b e c a u s e   i t   r e q u i r e s   t h a t   t h e   l o c a t i o n   o f  

a l l   t h e   o b j e c t i v e   p a t t e r n s   in   a l l   t h e   f r a m e s   m u s t   b e  

m e m o r i z e d   by  a  c o m p u t e r   memory  r a t h e r   t h a n   by  t h e   v i d e o  

d i s c   m e m o r y .   T h i s   g r e a t l y   i n c r e a s e s   t h e   c o s t   of  l a b o r  

and  h a r d w a r e .  

From  t h e   s t a n d p o i n t   of  t h e   v i e w e r   or   p l a y e r ,  

h o w e v e r ,   t h e   d e f e c t   of  t h i s   s y s t e m   is   t h a t   o n l y   a  s m a l l  

p a r t   of  t h e   i m a g e s   b e i n g   d i s p l a y e d   i s   c o n t r o l l a b l e   b y  

t h e   m a n u a l   c o n t r o l s   o p e r a t e d   by  h i m .   From  t h e   s t a n d -  

p o i n t   of  a p p e a l   t o   a  v i e w e r / p l a y e r   i t   i s   more   d e s i r a b l e  

t h a t   h i s   c o n t r o l   d e v i c e s   c a u s e   d i r e c t   r e a l i s t i c   c h a n g e s  

on  t h e   s c r e e n .   F o r   e x a m p l e ,   i f   a  w h o l e   p l a y   f i e l d   s c e n e  

i s   c o n t r o l l a b l e   by  a  p l a y e r   as  he  a c t u a l l y   v i e w s   i t   f r o m  

h i s   s h i p ,   i t   i s   more   a t t r a c t i v e   t h a n   i f   o n l y   t h e  



p l a y e r ' s   s h i p   i s   c o n t r o l l a b l e ,   w h i l e   t he   r e s t   of  t h e  

s c e n e   s i m p l y   moves   a l o n g   a t   i t s   own  p a c e ,   u n t o u c h a b l e   b y  

t h e   p l a y e r .  

The  p r e s e n t   i n v e n t i o n   s o l v e s   t h e   a b o v e -  

m e n t i o n e d   d e f e c t s   of  a  h y b r i d - t y p e   s y s t e m   and  p r e s e n t s   a  

v i d e o   game  d i s p l a y   s y s t e m   a t   r e a s o n a b l e   c o s t   w i t h   r e a l -  

i s t i c   s c e n e s   f r o m   m o v i e s   w h i c h   u t i l i z e   t h e   f u l l   s c r e e n  

w i t h   w i d e   and  c o n t i n u o u s   v a r i a t i o n s   a c c o r d i n g   to   t h e  

p l a y e r ' s   c o n t r o l   a t   any  g i v e n   m o m e n t .  

SUMMARY  OF  THE  INVENTION 

A  l i n e a r   memory  u s e d   to   s t o r e   g r a p h i c   i m a g e  

s y m b o l s   i s   m a p p e d   by  u se   of  jump  s e q u e n c e s   to   s i m u l a t e  

d i m e n s i o n a l   s t o r a g e .   Each  u n i q u e   jump  s e q u e n c e   c o r r e -  

s p o n d s   to   a  s p e c i f i c   p h y s i c a l   m o v e m e n t   of  t h e   p l a y e r -  

m a n i p u l a t e d   c o n t r o l l e r ,   or  i s   d i c t a t e d   by  t h e   g a m e  

p r o g r a m .   The  g r a p h i c   image  s y m b o l s   f o r   f r e q u e n t l y   u s e d  

s c e n e s   o r   i m a g e s   a r e   s t o r e d   in  a n o t h e r   memory  d e v i c e   a n d  

a r e   r e t r i e v e d   as  r e q u i r e d   upon   p r o m p t i n g   f r o m   t h e   p l a y e r -  

m a n i p u l a t e d   c o n t r o l l e r   or  by  t h e   i n f o r m a t i o n   c o n t a i n e d  

in  t h e   l i n e a r   memory  d e v i c e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  o b j e c t s   and  many  of  t he   a t t e n d a n t   a d v a n -  

t a g e s   of  t h i s   i n v e n t i o n   w i l l   be  r e a d i l y   a p p r e c i a t e d   a s  

t h e   same  b e c o m e s   u n d e r s t o o d   by  r e f e r e n c e   to   t h e   f o l l o w -  

ing   d e t a i l e d   d e s c r i p t i o n   when  c o n s i d e r e d   in  c o n j u n c t i o n  

w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h   l i k e   r e f e r e n c e  

n u m e r a l s   d e s i g n a t e   l i k e   p a r t s   t h r o u g h o u t   t h e   f i g u r e s  

t h e r e o f ,   and  w h e r e i n :  

F i g u r e   1  i s   a  g r a p h i c   i l l u s t r a t i o n   of  a  j u m p  

s e q u e n c e   m a p p i n g   s c h e m e   f o r   a  l i n e a r   memory  a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  b l o c k   d i a g r a m   of  a  v i d e o   i m a g e  

d i s p l a y   s y s t e m   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n s  



F i g u r e   3  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of  t h e  

f r a m e   o r g a n i z a t i o n   on  a  l i n e a r   memory  s y s t e m   f o l l o w i n g   a  

m a p p i n g   s c h e m e   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   4  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

v i d e o   d i s p l a y   a c c o r d i n g   t o   t h e   f r a m e   o r g a n i z a t i o n   s h o w n  

in   F i g u r e   3 ;  

F i g u r e   5  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

v i d e o   d i s p l a y   a c c o r d i n g   t o   t h e   f r a m e   o r g a n i z a t i o n   o f  

F i g u r e   3 ;  

F i g u r e   6  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

v i d e o   d i s p l a y   a c c o r d i n g   to   t h e   f r a m e   o r g a n i z a t i o n   o f  

F i g u r e   3 ;  

F i g u r e   7  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of  t h e  

f r a m e   o r g a n i z a t i o n   on  a  l i n e a r   memory  s y s t e m   f o l l o w i n g   a  

m a p p i n g   s c h e m e   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   8  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

v i d e o   d i s p l a y   a c c o r d i n g   t o   t h e   f r a m e   o r g a n i z a t i o n   o f  

F i g u r e   7 ;  

F i g u r e   9  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

v i d e o   d i s p l a y   a c c o r d i n g   t o   t h e   f r a m e   o r g a n i z a t i o n   o f  

F i g u r e   7 ;  

F i g u r e   10  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

v i d e o   d i s p l a y   a c c o r d i n g   t o   t h e   f r a m e   o r g a n i z a t i o n   o f  

F i g u r e   7 ;  

F i g u r e   11  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of   g a m e  

s c e n e   s t o r a g e   on  a  l i n e a r   memory   a c c o r d i n g   t o   t h e  

p r e s e n t   i n v e n t i o n ;  

F i g u r e   12  i s   a  f l o w   c h a r t   of  a  game  t h a t   may  

u t i l i z e   t h e   d i s p l a y   s y s t e m   of  t h e   p r e s e n t   i n v e n t i o n   t o  

g r e a t   a d v a n t a g e ;  

F i g u r e   13  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

s c e n e   t h a t   may  be  i l l u s t r a t e d   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n ;  



F i g u r e   14  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

s c e n e   t h a t   may  be  i l l u s t r a t e d   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n ;  

F i g u r e   15  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

s c e n e   t h a t   may  be  i l l u s t r a t e d   a c c o r d i n g   t o   t h e   p r e s e n t  

i n v e n t i o n ;  

F i g u r e   16  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

s c e n e   t h a t   may  be  i l l u s t r a t e d   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n ;  

F i g u r e   17  i s   a  g r a p h i c   i l l u s t r a t i o n   of  a  

s t o r a g e   s c h e m e   f o r   t h e   game  i l l u s t r a t e d   p i c t o r i a l l y   i n  

F i g u r e   18;   a n d  

F i g u r e   18  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  a  

s c e n e   t h a t   may  be  i l l u s t r a t e d   a c c o r d i n g   t o   t h e   p r e s e n t  

i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

T h i s   i n v e n t i o n   u t i l i z e s   a  v i d e o   d i s c   p l a y e r  

w h i c h   i n c o r p o r a t e s   t h e   f e a t u r e   of  a  f r a m e   jump  s y s t e m  
w i t h   a  f a i r l y   l a r g e   r a n g e   s u c h   as  f r o m   N : ± 5 0   t o   N : ± 3 0 0 .  

The  jump  r a n g e   has   no  s p e c i f i c   s i g n i f i c a n c e   to   t h e  

p r e s e n t   i n v e n t i o n .   I t   i s   s i m p l y   a  m a t t e r   of  c o m p r o m i s e  

b e t w e e n   s o f t w a r e   and  h a r d w a r e   c o n s i d e r a t i o n s   w i t h  

r e s p e c t   to   c o s t .   A  jump  r a n g e   of  N : ± 1 0 0   h a s   b e e n   f o u n d  

t o   be  t h e   m o s t   e c o n o m i c a l   and  s u i t a b l e   r a n g e .   A c c o r d -  

i n g l y ,   a l l   game  e x a m p l e s   e x p l a i n e d   h e r e i n a f t e r   a r e   b a s e d  

on  a  jump  r a n g e   of  a b o u t   N : ± 1 0 0 .   In  t h e   N : ± 1 0 0   mode ,   i f  

f r a m e   s c a n n i n g   is   s t a r t e d   f rom  t h e   0  f r a m e ,   t h e   CRT  w i l l  

d i s p l a y   t h e   f r a m e s   in  l i n e a r   memory  in  t h e   f o l l o w i n g  

o r d e r .   At  e v e r y   1 / 3 0   of  a  s e c o n d :  

No.  0,  No.  0,  No.  100 ,   No.  1 0 0 ,   No.  2 0 0 ,  
No.  200 ,   No.  400 ,   No.  400 ,   . . . . .   o r ,  

No.  0,  ( b l a n k ) ,   No.  100 ,   ( b l a n k ) ,   No.  2 0 0 ,  

( b l a n k ) ,   No.  4 0 0 ,   ( b l a n k )   . . .  



In  t h i s   j ump   mode  i t   w i l l   t a k e   a b o u t   36  s e c o n d s   to  s c a n  

t he   f r a m e s   f r o m   0  to   5 4 , 0 0 0 ,   w h i c h   i s   t h e   n o r m a l   v o l u m e  

of  f r a m e s   on  a  v i d e o   d i s c .  

R e f e r r i n g   now  to   F i g u r e   1,  an  e x a m p l e   of  a  

c o o r d i n a t e   map  w h i c h   i n c l u d e s   t he   N : * 1 0 0   mode  i s  

i l l u s t r a t e d .   The  map  l o c a t e s   t he   s e r i a l   f r a m e   n u m b e r s  

on  t h e   h o r i z o n t a l   f rom  0  to   No.  1 5 , 0 0 0 ,   f o r   e x a m p l e ,  

s t a r t i n g   f r o m   t h e   r i g h t   t op   a t   0  and  e x t e n d i n g   to   t h e  

l e f t   to   1 5 , 0 0 0 .   The  h o r i z o n t a l   a x i s   i l l u s t r a t e s   t h e  

N : t i 0 0   m o d e .   In  t h i s   m a n n e r ,   a l l   f r a m e   n u m b e r s   a r e  

e q u i v a l e n t   t o   i t s   c o o r d i n a t e   p o i n t ,   f o r   e x a m p l e ,   a r b i -  

t r a r y   p o i n t   P  i s   e q u i v a l e n t   to   f r a m e   No.  8 7 6 3 .   T h e  

a d j o i n i n g   p o i n t   t o   i t s   l e f t   a c c o r d i n g   to   t h e   j u m p  

s e q u e n c e   i s   8 8 6 3   ( N : 1 0 0 ) .   The  a d j o i n i n g   p o i n t   to   i t s  

r i g h t   i s   8 6 6 3   ( N : - 1 0 0 ) .   In  o t h e r   w o r d s ,   t h e   N : 1 0 0   m o d e  

s c a n s   f r a m e s   t o   t h e   l e f t ,   w h i l e   t h e   N : - 1 0 0   mode  s c a n s  

f r a m e s   t o   t h e   r i g h t .  

I n   t h e   same  m a n n e r ,   t h e   s c a n n i n g   of   f r a m e s   i n  

a  N : t 1   mode  i s   i l l u s t r a t e d   on  t h e   v e r t i c a l   a x i s   s t a r t i n g  

a t   t h e   u p p e r   r i g h t - h a n d   c o r n e r   f rom  f r a m e   0  and  g o i n g  

down  to   f r a m e   1 0 0 .   R e f e r r i n g   a g a i n   t o   a  r e f e r e n c e  

p o i n t   P,   s c a n n i n g   in  t h e   N-1  mode  w o u l d   be  u p w a r d s   f r o m  

t h i s   p o i n t ,   and   s c a n n i n g   in  t h e   N : l   mode  w o u l d   b e  

d o w n w a r d s   f r o m   t h i s   p o i n t .   F o r   t h e   e x a m p l e   s h o w n ,  

p o i n t   P  w o u l d   be  f r a m e   63.   The  a d j a c e n t   p o i n t   n e x t   t o  

i t   in   t h e   N : - l   mode  w o u l d   be  62.   The  a d j a c e n t   p o i n t  

n e x t   t o   i t   in   t h e   N:1  mode  w o u l d   be  64 .   In  t h i s   m a n n e r ,  

i f   t h e   s e r i e s   of  t h e   s c a n n e d   f r a m e s   w h i c h   c o n t a i n   t h e  

g r a p h i c   i n f o r m a t i o n   a r e   s y s t e m a t i c a l l y   a r r a n g e d   so  t h a t  

t h e y   l o o k   n a t u r a l   and  in  a  n o r m a l   o r d e r   of  t i m e   f l o w ,  

t h e   v i e w e r   i s   a b l e   to   s e l e c t   any  one  of  f o u r   modes   a t  

any  t i m e   by  o p e r a t i n g   t h e   m a n u a l l y - m a n i p u l a t a b l e   m o d e  

s w i t c h e s .  



The  a b i l i t y   to   s e l e c t   f o u r   d i f f e r e n t   m o d e s  

a c c o r d i n g   to   t h e   i n v e n t i o n   a l l o w s   two  d i f f e r e n t   r e l a t i v e  

r e l a t i o n s   t o   be  c o n t r o l l e d   by  t h e   v e r t i c a l   s c a n   ( N : t l )  

and  two  more   d i f f e r e n t   r e l a t i v e   r e l a t i o n s   to   be  c o n -  

t r o l l e d   by  t h e   h o r i z o n t a l   s c a n   ( N : ± 1 0 0 ) .   F o r   e x a m p l e ,  

f o r   h o r i z o n t a l   s c a n ,   t h e   d i s t a n c e   b e t w e e n   a  v i e w e r   a n d  

an  o b j e c t   in  f r o n t   o f   t h e   v i e w e r   can  be  c o n t r o l l e d .   F o r  

v e r t i c a l   s c a n ,   l e f t   and   r i g h t   r e l a t i o n   of  t h e   v i e w e r   a n d  

t h e   o b j e c t   can   be  c o n t r o l l e d .  

The  h o r i z o n t a l   and  v e r t i c a l   r e l a t i o n s   can   b e  

e x c h a n g e d   i f   f r a m e   v o l u m e   of  t h e   g r a d u a l   c h a n g e s  o f   b o t h  

s c e n e s   i s   w i t h i n   100  f r a m e s .   O t h e r   i n s t a n c e s   of  c o m b i n a -  

t i o n s   t h a t   can   be  c o n t r o l l e d   a r e :  

(1)   Up  and   down  r e l a t i o n   of  v i e w e r   a n d  

o b j e c t s / d i s t a n c e s   b e t w e e n   t h e   t w o ;  

(2)  R o t a t i o n a l   a n g l e   of  an  o b j e c t / d i m e n s i o n s  

of  t h e   o b j e c t ;  

(3)  C o l o r   hue  g r a d u a t i o n   of  o b j e c t s /  

b r i g h t n e s s   of  i t ;   a n d  

(4)   F a d e - i n   and  o u t   of  an  o b j e c t / d o l l y   in  a n d  

ou t   of  t h e   o b j e c t .  

R e f e r r i n g   now  t o   F i g u r e   2,  a  b l o c k   d i a g r a m   o f  

a  s y s t e m   f o r   v i d e o   game  d i s p l a y   w h i c h   e m p l o y s   t h e   i n v e n -  

t i o n   i s   i l l u s t r a t e d .   The  game  c o n t r o l s   a r e   i l l u s t r a t e d  

as  b e i n g   a  j o y s t i c k   1  w h i c h   has   f o u r   s w i t c h e s   ( n o t  

s h o w n )   and   a  p u s h b u t t o n   s w i t c h   2  w h i c h   may  be  u s e d   as  a  

f i r i n g   b u t t o n .   The  f o u r   s w i t c h e s   of  j o y s t i c k   1  m a y  

c o r r e s p o n d   to   t h e   f o u r   s c a n n i n g   modes   N : l ,   N : - 1 ,   N : 1 0 0  

and   N : - 1 0 0 .   The  p u s h b u t t o n   2  may  be  u t i l i z e d   to   p r o d u c e  

f i r i n g   t r a j e c t o r i e s   s u c h   as  AH  and  BH  shown   in   F i g u r e   6 

and   F i g u r e   9,  f o r   e x a m p l e .   Such   t r a j e c t o r i e s   of  b u l l e t s  

o r   m i s s i l e s   a r e   e j e c t e d   f r o m   a  gun  or   m i s s i l e   l a u n c h e r ,  
A  and   B  shown  ( F i g u r e   6,  F i g u r e   9)  of  t h e   p l a y e r ' s   s h i p .  



The  memory   d i s c   s t o r a g e   d e v i c e   3  i s   a c t i v a t e d  

by  t h e   d i s c   p l a y e r / c o n t r o l l e r   4.  The  f r a m e s   r e t r i e v e d  

f r o m   t h e   m e m o r y   d i s c   a r e   d i s p l a y e d   on  CRT  5  t h r o u g h   t h e  

a c t i o n   of   t h e   i n t e r f a c e   c o n t r o l   c i r c u i t r y   of  CRT  d i s p l a y  

c o n t r o l l e r   6.  The  memory  d i s c   and  d i s c   p l a y e r /  

c o n t r o l l e r   c i r c u i t r y   a r e   d e v i c e s   of  t h e   t y p e   m a n u f a c -  

t u r e d   by  P i o n e e r   E l e c t r o n i c s   C o m p a n y .   The  CRT  d i s p l a y  

c o n t r o l l e r   6  i s   a  m i c r o p r o c e s s o r - b a s e d   d e v i c e   t h a t  

p r o v i d e s   t i m i n g   and  i n t e r f a c e   c o n t r o l   b e t w e e n   t h e   CRT 

c i r c u i t r y   and   t h e   d i s c   p l a y e r / c o n t r o l l e r   4  and  t h e   f i x e d  

i m a g e   p r o d u c e r   7 .  

The   f i x e d   image   p r o d u c e r  7   g e n e r a t e s   i m a g e s  

t h a t   a r e   f r e q u e n t l y   and  i n t e r m i t t e n t l y   u s e d   in   t h e  

v i e w i n g   s e q u e n c e ,   s u c h   as  b u l l e t   t r a j e c t o r i e s   or   s c e n e s  

of   an  e x p l o s i o n ,   f o r   e x a m p l e .   The  c i r c u i t r y   f o r   t h e  

f i x e d   i m a g e   p r o d u c e r   p r o v i d e s   f o r   t h e   s t o r a g e   of  s u c h  

f r a m e s   and   m o v e m e n t   of  t h e   s t o r e d   f r a m e s   p u r s u a n t   t o  

game  c o n t r o l .   The   f i x e d   image   p r o d u c e r   i s   a c t i v a t e d  

e i t h e r   by  a  c o n t r o l   d e v i c e   s u c h   as  p u s h b u t t o n   2  o r   a  

s i g n a l   f r o m   t h e   d i s c   p l a y e r / c o n t r o l l e r   4.  The  t r a j e c -  

t o r i e s   AH  a n d   BH  shown  in   F i g u r e   6  and   F i g u r e   9  a r e  

e x a m p l e s   o f   i m a g e s   w h i c h   a r e   p r o d u c e d   a t   a  f i x e d  

p o s i t i o n   on  t h e   CRT  by  t h e   f i x e d   image   p r o d u c e r   7 .  

The   o r g a n i z a t i o n   of  t h e   f r a m e   s e q u e n c e   s t o r e d  

on  t h e   m e m o r y   d i s c   3  i s   s y s t e m a t i c ,   and  a c c o r d i n g   t o  

t h i s   i n v e n t i o n ,   in  a  m a n n e r   t h a t   p e r m i t s   t h e m   t o   b e  

a c c e s s e d   in   one   of  f o u r   modes   a t   any  t i m e ,   c o m p l y i n g   t o  

t h e   o p e r a t i o n   of  t h e   j o y s t i c k   1.  F i g u r e   3  i s   an  e x a m p l e  

of  a  c o o r d i n a t e   map  of  t h e   f r a m e s   s t o r e d   on  t h e   v i d e o  

d i s c   o f   F i g u r e   2  f o r   a  s p a c e   war   game  h a v i n g   s c e n e s   o f  

t h e   t y p e   s h o w n   i n   F i g u r e s   4  t h r o u g h   6 .  

The   o b j e c t   of  t h e   game  i s   to   h a v e   a  p l a y e r   i n  

a  s p a c e   v e h i c l e   9  v o y a g e   t h r o u g h   s p a c e   w h e r e   m a n y  

p l a n e t s   1 0 ,   11 ,   12  and   13 ,   f o r   e x a m p l e ,   a r e   f l o a t i n g   o r  

m o v i n g   s l o w l y .   In  a d d i t i o n ,   t h e   p l a y e r   i s   l o o k i n g   f o r  



an  enemy  s h i p   8  h i d i n g   b e h i n d   one  of  t he   p l a n e t s   f o r   t h e  

p u r p o s e   of  s h o o t i n g   i t   and  d e s t r o y i n g   i t .   The  p l a y e r  

can   p i l o t   h i s   s h i p   9  to   move  l e f t ,   r i g h t ,   b a c k w a r d   a n d  

f o r w a r d   by  o p e r a t i n g   t h e   j o y s t i c k   1  w h i c h   has   f o u r  

s w i t c h   p o s i t i o n s .  

In  t h i s   p a r t i c u l a r   g a m e ,  t h e   v e r t i c a l   s c a n  

( N : ± l )   on  t h e   map  of  F i g u r e   3  i s   i l l u s t r a t e d   by  t h e  

v e r t i c a l   a x i s   w h i c h   i s   l a b e l e d   No.  0  t h r o u g h   No.  8 0 .  

The  v e r t i c a l   s c a n   p r o d u c e s   t h e   l e f t   and  r i g h t   m o v e m e n t  

of   t h e   p l a y e r ' s   s h i p .   The  h o r i z o n t a l   s c a n   ( N : t 1 0 0 )   i s  

i l l u s t r a t e d   by  t h e   h o r i z o n t a l   a x i s   on  F i g u r e   3.  T h i s   i s  

l a b e l e d   No.  0  t h r o u g h   No.  10K.  The  h o r i z o n t a l   s c a n  

p r o v i d e s   f o r   t h e   back   and  f o r t h   m o v e m e n t   of  t h e   s h i p .  

T h u s ,   when  t h e   j o y s t i c k   1  i s   p u s h e d   f o r w a r d ,   t h e  

p l a n e t s   10 ,   11 ,   12  and  13,   f o r   e x a m p l e ,   m a k i n g   up  t h e  

f r o n t   s c e n e   come  c l o s e r   to   t h e   p l a y e r   as  i f   t h e   p l a y e r ' s  

s h i p   9  i s   a d v a n c i n g   f o r w a r d .   When  t h e   j o y s t i c k   i s  

p u l l e d   b a c k w a r d ,   t h e   f r o n t   s c e n e   b a c k s   up  as  i f   t h e  

p l a y e r ' s   s h i p   9  i s   b a c k i n g   up .   When  t h e   j o y s t i c k   i s  

p u s h e d   t o   t h e   l e f t ,   t h e   w h o l e   f r o n t   s c e n e   moves   to  t h e  

r i g h t   as  i f   t h e   s h i p   9  i s   m o v i n g   t o   t h e   l e f t .   When  t h e  

j o y s t i c k   i s   p u s h e d   to   t h e   r i g h t   t h e   w h o l e   f r o n t   s c e n e  

made  up  of  t h e   p l a n e t s   10 ,   11 ,   12  and  13  moves   to   t h e  

l e f t   as  i f   t h e   s h i p   9  i s   m o v i n g   to   t h e   r i g h t .  

I f   a  p l a y e r   k e e p s   p u s h i n g   t h e   j o y s t i c k   f o r w a r d  

in   s p i t e   of  t h e   c l o s i n g   in   of  a  p l a n e t   in  f r o n t   of  t h e  

s h i p ,   t h e   r e s u l t   w i l l   be  s c e n e s   of   c o l l i s i o n   and  t h e  

c o n s e q u e n t   e x p l o s i o n .   I f   a  p l a y e r   f i n d s   an  enemy  s h i p   8 

( F i g u r e   6)  b e h i n d   a  p l a n e t   he  w i l l   w a n t   to   b r i n g   i t s  

f i g u r e   to   t h e   c e n t e r   H  o f   t h e   CRT  s c r e e n   by  p i l o t i n g   h i s  

s h i p   l e f t   or   r i g h t .   When  t h e   t r a j e c t o r i e s   of  t h e   f i r i n g  

beams   c r o s s   a t   t h e   enemy  s h i p   8  l o c a t i o n   t h e r e   w i l l   b e  

an  e x p l o s i o n   of  t h e   enemy  s h i p   8  when  t h e   f i r i n g  

b u t t o n   2  i s   p u s h e d .   T h e s e   t r a j e c t o r i e s   c r o s s   o n l y   a t  

t h e   c e n t e r   B  of  t h e   CRT  s c r e e n .  



A  t o t a l   of  1 0 , 0 0 0   f r a m e s   of  game  s c e n e s   a r e  
u t i l i z e d   and  a r r a n g e d   as  shown   in  t h e   c o o r d i n a t e   map  o f  

F i g u r e   3.  Each   b l o c k   in  F i g u r e   3  r e p r e s e n t s   a  r e l a t i v e  

p o s i t i o n   b e t w e e n   t he   p l a y e r ' s   s h i p   9  and  t he   p l a n e t s   1 0 ,  

11 ,   12  and  13  of  t he   f r a m e   n u m b e r   c o i n c i d e n t   w i t h   t h e  

u p p e r   r i g h t - h a n d   c o r n e r   of  t h e   b l o c k .   For   i n s t a n c e ,  

b l o c k   A  of  F i g u r e   3  s h o w s   r e l a t i v e   p o s i t i o n   b e t w e e n   t h e  

p l a y e r ' s   s h i p   9  and  t h e   v a r i o u s   p l a n e t s   10,  11 ,   12  a n d  

13  of  f r a m e   No.  3 5 9 0 .   T h a t   i s   t h e   f r a m e   n u m b e r   a t  

p o i n t   1 4 .  

On  t h e   c o l u m n   of  f r a m e   4500  ( two  c o l u m n s   t o  

t h e   l e f t   of   t h e   3 5 9 0 )   t e n   f r a m e s   a r e   shown  v e r t i c a l l y .  

T h e s e   f r a m e s   i n d i c a t e   t h e   g r a d u a l   c h a n g e s   of  t h e   r e l a -  

t i v e   p o s i t i o n s   b e t w e e n   t h e   p l a y e r ' s   s h i p   9  and  t h e   f o u r  

m a i n   p l a n e t s   10 ,   11,   12  and   13 .   T h e s e   f o u r   p l a n e t s  

h a p p e n   to   be  t h e   l a r g e s t   p l a n e t s   in   t h e   s c e n e .   T h e  

N - s h a p e d   l i n k   31  r e p r e s e n t s   t h e   r e l a t i v e   p o s i t i o n  

b e t w e e n   t h e s e   f o u r   m a i n   p l a n e t s   w h i c h   a r e   shown  i n  

b l o c k   A  of   F i g u r e   3,  and  in   a d d i t i o n   a r e   shown  i n  

F i g u r e s   4,  5  and   6  in  p i c t o r i a l   f o r m .  

L o o k i n g   a t   t h e   t e n   r e p r e s e n t a t i v e   f r a m e s   i n  

f r a m e   c o l u m n   4 5 0 0 ,   t h e   r e l a t i v e   p o s i t i o n   of  t h e   p l a y e r ' s  

s h i p   9  w i t h   r e s p e c t   t o   t h e   g r o u p   of  p l a n e t s   c h a n g e s  .  

g r a d u a l l y   f r o m   r i g h t   t o   l e f t   d u r i n g   t h e   d i s p l a y   of   1 0 0  

f r a m e s   f r o m   f r a m e   4500  a t   t h e   t o p   of  t h e   c o l u m n   t o  

f r a m e   4599  a t   t h e   b o t t o m   of   t h e   c o l u m n .   In  o t h e r   w o r d s ,  

on  t h e   CRT  s c r e e n   t h e   c e n t e r   p o s i t i o n   of  t h e   f o u r  

p l a n e t s   10 ,   11 ,   12  and   13  m o v e s   1%  p e r   f r a m e   f rom  t h e  

f a r t h e s t   l e f t   t o   t h e   f a r t h e s t   r i g h t .   M e a n w h i l e ,   in  t h e  

g r o u p   t h e   f o u r   p l a n e t s   10 ,   11 ,   12  and   13  a l s o   c h a n g e  

m u t u a l   p o s i t i o n s   g r a d u a l l y .  

On  t h e   row  of  f r a m e   N o s .   40 ,   540 ,   1040  . . . . ) ,  

9540  and  so  on ,   t h e   p l a y e r ' s   s h i p   9  i s   a l w a y s   a l m o s t   o n  
t h e   c e n t e r   l i n e   of  t h e   g r o u p   of  t h e   f o u r   p l a n e t s   10 ,   1 1 ,  

12  and  13.   H o w e v e r ,   t h e   d i s t a n c e   b e t w e e n   t h e   t w o  



g r a d u a l l y   c h a n g e s ,   s t a r t i n g   f r o m   t he   m i d d l e   of  o n e  

g r o u p ,   f r a m e   40,   to  w h e r e   i t   a l m o s t   p a s s e s   o v e r   t h e   n e x t  

a d v a n c i n g   g r o u p ,   f r a m e   9 5 4 0 .  

In  t h i s   k i n d   of  l a y o u t   of  f r a m e   s c e n e s ,   t h e  

s c e n e s   or  f r a m e s   w i t h   t h e   l a s t   two  n u m b e r s   99  and  t h e  

f o l l o w i n g   00  do  no t   c o n t i n u e   b e c a u s e   in  a l l   f r a m e s   a t  

t h e   t o p   of  t h e   map  t h e   p l a y e r ' s   s h i p   9  i s   a t   t h e  

f a r t h e s t   r i g h t ,   and  in  a l l   f r a m e s   a t   t he   b o t t o m   of  t h e  

map  t h e   p l a y e r ' s   s h i p   9  i s   a t   t h e   f a r t h e s t   l e f t   w i t h  

r e s p e c t   to   t h e   g r o u p   of  p l a n e t s   10 ,   11,  12  and   13.   T h e  

t o p   and  b o t t o m   of  t h e   f r a m e   map  m u s t   be  f e n c e d   in   t o  

s t o p   o v e r s c a n .   A l s o ,   b o t h   s i d e s   of  t he   map  m u s t   b e  

f e n c e d   in   to   l i m i t   t h e   memory   of  t h e   game.   F o r   t h e s e  

r e a s o n s ,   a l l   t h e   f r a m e s   b o r d e r i n g   on  a l l   f o u r   s i d e s   h a v e  

a  c o l l i s i o n   s c e n e   t o   s t o p   t h e   s c a n   a t   t h e s e   f r a m e s .  

When  t he   f r a m e   of  t h e   c o l l i s i o n   s c e n e   i s   a c c e s s e d   a n d  

d i s p l a y e d ,   a  h a l f   c o l l i s i o n   s c e n e   i s   p r o d u c e d   by  t h e  

f i x e d   image   p r o d u c e r   7  ( F i g u r e   2)  and  d i s p l a y e d   u n t i l  

t h e   a c c e s s   to   t h e   memory  j u m p s   t o   t h e   n e a r e s t   one  of  t h e  

e x p l o s i o n   f r a m e s   E l ,   E2  and   E3  shown  in  F i g u r e   1 1  o n   t h e  

memory  d i s c .   A f t e r   t h a t   t h e   game  g o e s   to   t h e   n e x t  

s c e n e .   The  s m a l l   s q u a r e   s y m b o l   15  i n d i c a t e s   a  c o l l i s i o n  

b e t w e e n   t h e   p l a y e r ' s   s h i p   and  one  of  t h e   v a r i o u s  

p l a n e t s .   T h i s   t r i g g e r s   t h e   e x p l o s i o n   s e q u e n c e ,   s t a r t i n g  

w i t h   t h e   h a l f   c o l l i s i o n   s c e n e   p r o d u c e d   by  t h e   f i x e d  

image   p r o d u c e r   7 .  

A  s e c o n d   e x a m p l e   of  a  game  t h a t   m a y  b e  i l l u s -  

t r a t e d   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   i s   a  s p a c e   w a r  

s h o o t i n g   game,   s c e n e s   of  w h i c h   a r e   p i c t o r i a l l y   i l l u s -  

t r a t e d   in   F i g u r e s   8,  9  and   10.   In   t h i s   game  f i r e   b a l l -  

l i k e   r o c k e t s   21  a r e   e j e c t e d   f r o m   an  enemy  s h i p   18  one   b y  

one  a t   r a n d o m   to   a t t a c k   t h e   p l a y e r ' s   s h i p   19.  T h e  

d i s t a n c e   b e t w e e n   t h e   enemy  s h i p   18  and  t h e   p l a y e r ' s  

s h i p   19  i s   c o n s t a n t .   The  p l a y e r ' s   s h i p   19,  h o w e v e r ,   c a n  

move  to   t h e   l e f t   and  t o   t h e   r i g h t   to   a v o i d   t h e   r o c k e t s .  



F i g u r e   7  i s   t h e   f r a m e   map  f o r   t h i s   game.   T h e  

h o r i z o n t a l   a x i s   r e p r e s e n t s   t h e   h o r i z o n t a l   s c a n   f r o m  

f r a m e   No.  0  t o   f r a m e   No.  4 0 0 0 .   S c a n n i n g   h o r i z o n t a l l y  

c r e a t e s   t h e   l e f t   and   r i g h t   m o v e m e n t   of  t h e   p l a y e r ' s  

s h i p .   The  v e r t i c a l   s c a n   i s   i l l u s t r a t e d   on  t he   v e r t i c a l  

a x i s   l a b e l l e d   as  f r a m e s   No.  0  t h r o u g h   80.  The  v e r t i c a l  

s c a n   s i m p l y   p r o v i d e s   a  t i m e   f l o w .  

A c c o r d i n g   to   t h i s   game ,   t h e   t i m e   f l o w   i s  

b e y o n d   t h e   p l a y e r ' s   c o n t r o l .   In   o t h e r   w o r d s ,   t he   f l o w  

of   t h e   game  in   t h e   N : l   mode  i s   a u t o m a t i c   and  i t   p r o c e e d s  

r e g a r d l e s s   of   t h e   p l a y e r ' s   c o n t r o l .   The  N : - l   m o d e ,  

w h e r e i n   t h e   f r a m e s   a r e   s c a n n e d   in   r e v e r s e ,   i s   n o t  

u t i l i z e d   a t   a l l .   In   t h i s   i n s t a n c e   t h e   j o y s t i c k   has   a n  

e f f e c t   on  t h e   d i s p l a y   o n l y   when  i t   i s   moved  to   t h e   r i g h t  

and   l e f t .   B a c k w a r d   and  f o r w a r d   m o v e m e n t   w i l l   have   n o  

e f f e c t   o n  t h e   d i s p l a y .  

The  o b j e c t i v e   of   t h i s   game  i s   to   s h o o t   d o w n  

t h e   enemy  s h i p   18,   as  shown  in   F i g u r e   9,  in  a  m a n n e r  

s i m i l a r   to   t h a t   i l l u s t r a t e d   in   F i g u r e   6  of  t h e   p r e v i o u s  

g a m e ,   w h i l e   a t   t h e   same  t i m e   a v o i d i n g   the   f i r e   b a l l  

r o c k e t s   21.   The  m e m o r y   v o l u m e   f o r   t h i s   game  i s   4 0 0 0  

f r a m e s .   Each   f r a m e   or   b l o c k   i l l u s t r a t e d   in   F i g u r e   7  

r e p r e s e n t s   t h e   r e l a t i v e   r e l a t i o n   among  or   b e t w e e n   t h e  

p l a y e r ' s   s h i p   19,   t h e   enemy  s h i p   18  and  t h e   f i r e   b a l l  

r o c k e t s   21  e j e c t e d   f r o m   t h e   enemy  s h i p   1 8 .  

In   F i g u r e   7,  t h e   e n e m y ' s   s h i p   s y m b o l   18  i s  

shown  p l a c e d   a t   t h e   c e n t e r   o f  e a c h   f r a m e   b l o c k ,   b u t   i n  

d i s p l a y   s c e n e s   F i g u r e s   8  t h r o u g h   10,   t h e   p l a y e r ' s  

s h i p   19  i s   a l w a y s   in   t h e   c e n t e r   a t   t h e   b o t t o m .   L i k e   t h e  

e x a m p l e   f o r   t h e   p r e v i o u s   g a m e ,   e a c h   b l o c k   r e p r e s e n t s   t h e  

r e l a t i v e   p o s i t i o n   of   t h e   f r a m e   n u m b e r   c o i n c i d e n t   w i t h  

t h e   u p p e r   r i g h t   c o r n e r   of  t h e   b l o c k   w h e r e   t h e   h o r i z o n t a l  

and   v e r t i c a l   l i n e s   m e e t .   In   t h e   f r a m e   s e q u e n c e s ,   t h e  

d i s t a n c e   b e t w e e n   t h e   p l a y e r ' s   s h i p   19  and  t h e   e n e m y  

s h i p   18  i s   k e p t   c o n s t a n t .  



D u r i n g   t h e   t i m e   f l o w   of  t h e   v e r t i c a l   s c a n ,  
f i r e   b a l l   r o c k e t s   21  move  a l o n g   f i v e   t r a j e c t o r i e s   2 0 .  

One  f i r e   b a l l   r o c k e t   i s   on  e a c h   t r a j e c t o r y   l i n e .   A 

p a r t i c u l a r   one  of  t h e s e   f i r e   b a l l   r o c k e t s   has   a  f l y i n g  

c y c l e   of  100  f r a m e s .   In  o t h e r   w o r d s ,   on  t h e   same  row  o f  

t h e   map  t h e   f l y i n g   p h a s e   of  t h e   f i r e   b a l l   r o c k e t s   a r e  

a l l   t he   s a m e ,   and  in  e a c h   c o l u m n   t h e y   f l y   1%  of  t h e  

d i s t a n c e   p e r   f r a m e   f rom  t h e   enemy  s h i p   to   t h e   p l a y e r ' s  

s h i p .   The  f i v e - d i g i t   member   in  f r a m e   No.  200  m e a n s   t h a t  

t h e   f i v e   f i r e   b a l l   r o c k e t s   t r a v e l e d   70%,  30%,  90%,  50% 

and  10%  on  t h e i r   r e s p e c t i v e   t r a j e c t o r i e s   in  t h i s   f r a m e .  

In  t h e   n e x t   f r a m e   on  t h e   v e r t i c a l   a x i s ,   t he   n u m b e r   8 4 0 6 2  

m e a n s   t h e   f i r e   b a l l   r o c k e t s   t r a v e l e d   80%,  40%,  0%,  60% 

and   20%  on  t h e   r e s p e c t i v e   t r a j e c t o r i e s   in  t h i s   f r a m e .  

T h e r e f o r e   a l l   t h e s e   f i g u r e s   in   t h e   f r a m e s   of  t he   r o w  

f r o m   0  to   4000  a r e   t h e   s a m e ,   w h i l e   t h e   f i g u r e s   in  t h e  

c o l u m n ,   s u c h   as  f r a m e   No.  210  b e c o m e s   84062   b e c a u s e   t h e  

t r a v e l   d i s t a n c e   has   a d v a n c e d   10%  f r o m   f r a m e   No.  2 0 0 .  

T h u s   t h e   t i m e   f l o w   c o n t i n u e s   and  f r o m   t h e   b o t t o m   of  t h e  

map  to   t h e   t o p ,   i t   c o n t i n u e s   a l s o .   F rame   0  means   t h e  

r o c k e t   i s   a t   t h e   end   of  t h e   t r a v e l   l i n e   and  a l s o   t h e  

s t a r t   of  t h e   n e x t   r o c k e t   c y c l e ,   and  i f   t h e   p l a y e r ' s  

s h i p   19  i s   a t   t h i s   p o s i t i o n ,   t h e y   w i l l   c o l l i d e   a n d  .  

e x p l o d e   as  shown  by  t h e   e x p l o s i o n   s y m b o l   1 7 .  

As  shown  in  F i g u r e   10  in   t h e   s c e n e   j u s t   b e f o r e  

t h e   c o l l i s i o n ,   t h e   f i r e   b a l l   r o c k e t   21  i s   d i s p l a y e d  

a l m o s t   f u l l   s i z e   on  t h e   s c r e e n   when  i t   i s   c l o s e s t   to   t h e  

p l a y e r ' s   s h i p .   T h i s  v i s u a l   i m a g e   h a s   g r e a t   a p p e a l   to   a  

p l a y e r .   By  h o r i z o n t a l l y   s c a n n i n g   t h e   memory  t h e   r e l a -  

t i v e   p o s i t i o n   of  t h e   p l a y e r ' s   s h i p   19  w i t h   r e s p e c t   t o  

t h e   enemy  s h i p   18  c h a n g e s   f r o m   t h e   f a r t h e s t   r i g h t   to   t h e  

f a r t h e s t   l e f t .   To  p r e v e n t   o v e r s c a n   in   t h i s   mode ,   f e n c e s  

of   many  a s t e r o i d s   22  on  b o t h   r i g h t   and  l e f t   s i d e s   a r e  

u s e d   to   b l o c k   t h e   s c e n e s .   The  h o r i z o n t a l   s c a n   w i l l   b e  



in   t h e   N : 1 0 2   and   N : - 9 8   mode  i n s t e a d   of  N : : 1 0 0   to   k e e p  

t h e   t i m e   f l o w   of  t h e   r o c k e t   t r a v e l   d u r i n g   h o r i z o n t a l  

s c a n .  

F i g u r e   11  i s   a  p i c t o r i a l   i l l u s t r a t i o n   of  t h e  

f r a m e   a l l o c a t i o n   in  g r o s s   of  a l l   t he   s c e n e s   f o r   e a c h   o f  

t h e   g a m e s   on  a  d i s c .   F o r   e x a m p l e ,   t h e   4K  b l o c k   3 9  

d e p i c t i n g   t h e   s c e n e s   f o r   game  No.  1  i s   f o r   t h e   s p a c e  

game  e x p l a i n e d   in  c o n n e c t i o n   w i t h   t h e   memory  map  o f  

F i g u r e   7  and   t h e   p i c t o r i a l   i l l u s t r a t i o n s   of  F i g u r e s   8 

t h r o u g h   10.   The  10K  memory   b l o c k   37  f o r   t h e   s c e n e s   o f  

game  2  a r e   f o r   t h e   s p a c e   war   g a m e  i l l u s t r a t e d   w i t h  

r e s p e c t   t o   F i g u r e   3  and  t h e   p i c t o r i a l   i l l u s t r a t i o n s   o f  

F i g u r e s   4  t h r o u g h   6.  L i k e w i s e ,   a  s e r i e s   of  s c e n e s   f o r   a  

t h i r d   game  ( n o t   i l l u s t r a t e d )   h a v i n g   f o r   e x a m p l e ,   a  30K 

f r a m e   r e q u i r e m e n t   41  i s   i l l u s t r a t e d ,   as   w e l l   as   an  8K 

- b l o c k   43  f o r   a  s m a l l e r   game .   T h e ' e x p l o s i o n   s c e n e s   E l ,  

E2  a n d   E3  e a c h   t a k e   up  0 .5K  of  f r a m e   s p a c e   and  a r e  

a l l o c a t e d   on  t h e   memory   d i s c   a t   t h e   end   of  e a c h   g a m e  
f r a m e   s e q u e n c e .   The  e n t i r e   s t o r a g e   u t i l i z e d   f o r   s c e n e  

f r a m e s   in   t h i s   e x a m p l e   i s   5 3 . 5 K .  

F i g u r e   12  i s   a  f l o w   c h a r t   i l l u s t r a t i o n   of  t h e  

s p a c e   g a m e s   d e s c r i b e d   a b o v e .   H o w e v e r ,   t h i s   p a r t i c u l a r  

game  p r o c e d u r e   i s   n o t   l i m i t i n g   on  t h e   i n v e n t i o n .   M a n y  

o t h e r   a p p l i c a t i o n s   of   t h e   i n v e n t i o n   d e s c r i b e d   h e r e i n   a r e  

p o s s i b l e .   Many  o t h e r   t y p e s   of  games  may  be  p l a y e d   a n d  

i l l u s t r a t e d   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n .   F o r  

e x a m p l e ,   c a r   r a c i n g   games   as  w e l l   as  v a r i o u s   s p o r t s  

g a m e s   and  s h o o t i n g   g a m e s   may  u t i l i z e   t h e   p r e s e n t   i n v e n -  

t i o n   to   g r e a t   a d v a n t a g e .   A l l   t h e s e   games   may  u t i l i z e  

r e a l i s t i c   m o v i e   e x c e r p t s   as  a c t u a l   s c e n e s ,   f o r   e x a m p l e .  

An  e x a m p l e   of  a  r a c i n g   game  d i s p l a y   i s   s h o w n  

in   F i g u r e s   13  t h r o u g h   16.   In  t h i s   game ,   t h e   p l a y e r  

d r i v e s   h i s   c a r   in  t h e   f o r e g r o u n d   s t e e r i n g   l e f t   and  r i g h t  

t o   a v o i d   c o l l i d i n g   w i t h   s e v e r a l   c a r s   in   a  g r o u p   2 3 .  

When  n e a r   a  c o l l i s i o n   w i t h   a  c a r   in  f r o n t   of  h i m  



( F i g u r e   14)  a  huge   f i g u r e   of  t h e   o t h e r   c a r   a p p e a r s ,  

w h i c h   t h e   p l a y e r   f i n d s   v e r y   i m p r e s s i v e .   T h i s   p a r t i c u l a r  

g a m e ,   f o r   e x a m p l e ,   can   be  l a i d   o u t   in  t h e   same  m a n n e r  

t h a t   t h e   s p a c e   war  game  i l l u s t r a t e d   in  t h e   memory  map  o f  

F i g u r e   7  was  l a i d   o u t .   In  t h e   r a c i n g   game,   h o w e v e r ,   t h e  

r o c k e t   t r a v e l   of  F i g u r e   7  i s   s i m p l y   r e p l a c e d   w i t h   a  

r a c i n g   g r o u p   o f  m a n y   c a r s   23.   T h u s   t h e   r e l a t i v e   p o s i -  

t i o n s   of  t he   c a r s   in  t h e   g r o u p   c h a n g e   g r a d u a l l y ,   l i k e  

t h e   p l a n e t   p o s i t i o n s   10,   11,   12  and  13  of  F i g u r e   7 

c h a n g e d .  

In  a d d i t i o n ,   t h e   r a c e   c o u r s e   can   be  c h a n g e d   t o  

a  c u r v e d   one  as  shown  in   F i g u r e   15 ,   or  an  up  and  d o w n  

one   as  shown  in  F i g u r e   1 6 .  

An  e x a m p l e   of  a n o t h e r   a p p l i c a t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   t o   i l l u s t r a t e   a  v i d e o   game  i s   shown  i n  

F i g u r e s   17  and   18.   T h i s   game  r e l a t e s   t o   t h e   game  o f  

b a s e b a l l   in  w h i c h   t h e   game  p l a y e r   can   p a r t i c i p a t e   b y  

b e i n g   t h e   b a t t e r   26.   As  i l l u s t r a t e d   in   F i g u r e   17,  t h e  

f r a m e s   a r e   o r g a n i z e d   in  a  t y p i c a l   t e l e v i s e d   b a s e b a l l  

s e q u e n c e   f o r   a  v a r i e t y   of  p i t c h e s   c o m i n g   f rom  t h e  

p i t c h e r   24.  The  p l a y e r   as  t h e   b a t t e r   26  u s e s   a  s w i n g  

b u t t o n   to   s w i n g   h i s   b a t   a t   a  t i m e   when  t h e   b a l l   2 5 ,  

t h r o w n   by  a  f a m o u s   p i t c h e r   24,   i s   in  t h e   s t r i k e   z o n e .  

The  p l a y e r   can  l e t   t h e   p i t c h   go  by  i f   he  t h i n k s   i t   w i l l  

n o t   be  a  s t r i k e .   From  t h e   momen t   t h a t   t h e   b u t t o n   t o  

s w i n g   t h e   b a t   i s   p u s h e d ,   t h e   d i s p l a y   s c e n e   c h a n g e s  

a c c o r d i n g   to   t h e   c o m b i n a t i o n   of  s w i n g   t i m e   and  t h e  

n a t u r e   of  t h e   p i t c h .   A  v a r i e t y   of  p i t c h e s   may  be  u s e d ,  

s u c h   as  a  f a s t   b a l l ,   s c r e w   b a l l ,   s l o w   b a l l ,   f o r k   b a l l ,  

k n u c k l e   b a l l ,   e t c . ,   w h i c h   may  r e s u l t   in  e i t h e r   a  s t r i k e  

o r   a  b a l l .  

T h i s   p a r t i c u l a r   game  may  be  i m p l e m e n t e d   i n  

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   by  u s i n g   t h e   s w i n g   b u t t o n  

to   g e n e r a t e   s c a n n i n g   in   a  h o r i z o n t a l   d i r e c t i o n   in   a n  

N : 1 0 2   mode .   V e r t i c a l   s c a n   in   t h e   N : l   mode  i s   f o r   t h e  



p i t c h e r ' s   p i t c h i n g   m o t i o n   and  t h e   b a l l ' s   t r a v e l .   S c a n -  

n i n g   in   t h e   N : 1 0 0   and  t h e   N : - l   mode  a r e   n o t   u s e d .   T h i s  

game  i s   a b l e   to   be  o r g a n i z e d   in  a  45K  f r a m e   v o l u m e ,  

w h i c h   p r o v i d e s   f i f t e e n   k i n d s   of  d i f f e r e n t   p i t c h e s   a n d  

2  s e c o n d s   of  s c e n e   a f t e r   t h e   s w i n g .  
What   h a s   b e e n   d e s c r i b e d   i s   a  memory  m a p p i n g  

t e c h n i q u e   f o r   l i n e a r   m e m o r i e s   w h i c h   p r o v i d e s   a  v e r y  
r e a l i s t i c   and  i n t e r a c t i v e   v i s u a l   d i s p l a y   on  a  CRT 

s c r e e n .   The  o r g a n i z a t i o n   of  t h e   s c e n e s   can   be  a c c o m -  

p l i s h e d   t h r o u g h   a  c o m p u t e r   s o r t i n g   p r o c e s s   to   p r o v i d e  

j u s t  a b o u t   any  r e l a t i v e   m o t i o n   b e t w e e n   t h e   p l a y e r ' s  

s y m b o l   and   t h e   o b j e c t s   in   t h e   s c e n e .   T h u s ,   i t   s h o u l d   b e  

u n d e r s t o o d   t h a t   t h e   f o r e g o i n g   d i s c l o s u r e   r e l a t e s   o n l y   t o  

p r e f e r r e d   e m b o d i m e n t s   of   t h e   i n v e n t i o n   and   t h a t   m o d i -  

f i c a t i o n s   may  be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   and   s c o p e   of  t h e   i n v e n t i o n   as  s e t   f o r t h   in  t h e  

a p p e n d e d   c l a i m s .  



1.  In  c o m b i n a t i o n   w i t h   a  CRT  d i s p l a y   s y s t e m  

w h e r e i n   s c e n e s   and  o b j e c t s   a r e   d i s p l a y e d   on  t h e   CRT 

s c r e e n   in  r e s p o n s e   t o   g r a p h i c   image   i n f o r m a t i o n   b e i n g  

r e a d   f rom  a  memory   and  movement   of  an  o b j e c t   b e i n g   d i s -  

p l a y e d   may  be  d i r e c t e d   by  a  m a n u a l l y - m a n i p u l a t e d   c o n t r o l  

d e v i c e ,   t h e   i m p r o v e m e n t   c o m p r i s i n g :  

-   a  o n e - d i m e n s i o n a l   memory  s t o r a g e  

m e a n s   f o r   s t o r i n g   g r a p h i c   image   i n f o r m a -  

t i o n   o r g a n i z e d   i n t o   a  p l u r a l i t y   of  j u m p  

s e q u e n c e s ,   e a c h   jump  s e q u e n c e ,   w h i c h   h a s   a  

u n i q u e   s e r i e s   of  s c e n e s ,   b e i n g   s e l e c t i v e l y  

c a l l e d   up  f o r   d i s p l a y .  

2.  The  i m p r o v e m e n t   of  C l a i m   1  w h e r e i n   s a i d  

o n e - d i m e n s i o n a l   m e m o r y   s t o r a g e   means   c o m p r i s e s   a  v i d e o  

d i s c .  

3.  The  i m p r o v e m e n t   of  C l a i m   1  w h e r e i n   s a i d  

o n e - d i m e n s i o n a l   memory   s t o r a g e   means   c o m p r i s e s   a  

m a g n e t i c   d i s k .  

4.   The  i m p r o v e m e n t   of  C l a i m   1  w h e r e i n   s a i d  

o n e - d i m e n s i o n a l   memory   s t o r a g e   means   c o m p r i s e s   a n  

o p t i c a l   d i s c .  



5.  The  i m p r o v e m e n t   of  C l a i m   1  w h e r e i n   s a i d  

o n e - d i m e n s i o n a l   memory  s t o r a g e   means   r e s p o n d s   to   t h e  

m a n i p u l a t i o n   of  s a i d   m a n u a l   c o n t r o l   d e v i c e   f o r   p r o v i d i n g  

a  c e r t a i n   jump  s e q u e n c e   f o r   d i s p l a y .  

6.  The  i m p r o v e m e n t   of  C l a i m   5  w h e r e i n   s a i d  

m a n u a l l y - m a n i p u l a t e d   c o n t r o l   d e v i c e   c o m p r i s e s   a  

j o y s t i c k .  

7.  The  i m p r o v e m e n t   of  C l a i m   6  w h e r e i n   s a i d  

o n e - d i m e n s i o n a l   memory  s t o r a g e   means   c o n t a i n s   a  n u m b e r  

of  j ump   s e q u e n c e s ,   w h i c h   c o r r e s p o n d   to   t h e   n u m b e r   o f  

a c t i v e   s w i t c h   c l o s u r e s   on  s a i d   j o y s t i c k .  

8.  The  i m p r o v e m e n t   of  C l a i m   7  w h e r e i n   s a i d  

s t o r a g e   m e a n s   c o n t a i n s   f o u r   jump  s e q u e n c e s ,   t h e   f i r s t  

s e q u e n c e   r e a d i n g   e a c h   s c e n e   s e q u e n t i a l l y   in  a  f o r w a r d  

d i r e c t i o n ,   t h e   s e c o n d   s e q u e n c e   r e a d i n g   e a c h   s c e n e  

s e q u e n t i a l l y   in   a  b a c k w a r d   d i r e c t i o n ,   t h e   t h i r d   s e q u e n c e  

r e a d i n g   e v e r y   Nth  s c e n e   in   a  f o r w a r d   d i r e c t i o n ,   t h e  

f o u r t h   s e q u e n c e   r e a d i n g   e v e r y   Nth   s c e n e   in   a  b a c k w a r d  

d i r e c t i o n ,   w h e r e i n   H  i s   t h e   c o n s t a n t   n u m b e r   of  f r a m e s  

j u m p e d .  

9.  The  i m p r o v e m e n t   of  C l a i m   8  w h e r e i n   s a i d  

f i r s t   r e a d i n g   s e q u e n c e   c o n t a i n s   s c e n e s   t h a t   d e c r e a s e   t h e  

a p p a r e n t   d i s t a n c e   b e t w e e n   a  v i e w e r   and  an  o b j e c t   i n  

f r o n t   o f   s a i d   v i e w e r ,   s a i d   s e c o n d   r e a d i n g   s e q u e n c e  
c o n t a i n s   s c e n e s   t h a t   i n c r e a s e   t h e   a p p a r e n t   d i s t a n c e  

b e t w e e n   a  v i e w e r   and   an  o b j e c t   in   f r o n t   of   s a i d   v i e w e r ,  

s a i d   t h i r d   r e a d i n g   s e q u e n c e   c o n t a i n s   s c e n e s   t h a t  

a p p a r e n t l y   move  an  o b j e c t   in  f r o n t   of  s a i d   v i e w e r   to   t h e  

v i e w e r ' s   r i g h t ,   and  s a i d   f o u r t h   r e a d i n g   s e q u e n c e   c o n -  

t a i n s   s c e n e s   t h a t   a p p a r e n t l y   move  an  o b j e c t   in   f r o n t   o f  

s a i d   v i e w e r   t o   t h e   v i e w e r ' s   l e f t .  



10.  The  i m p r o v e m e n t   of  C l a i m   8  w h e r e i n   s a i d  

f i r s t   r e a d i n g   s e q u e n c e   c o n t a i n s   s c e n e s   t h a t   a p p a r e n t l y  

move  an  o b j e c t   in  f r o n t   of  s a i d   v i e w e r   down  w i t h   r e s p e c t  

to   t he   v i e w e r ,   s a i d   s e c o n d   r e a d i n g   s e q u e n c e   c o n t a i n s  

s c e n e s   t h a t   a p p a r e n t l y   move  an  o b j e c t   in  f r o n t   of  s a i d  

v i e w e r   up  w i t h   r e s p e c t   t o   t h e   v i e w e r ,   s a i d   t h i r d   r e a d i n g  

s e q u e n c e   c o n t a i n s   s c e n e s   t h a t   d e c r e a s e   t h e   a p p a r e n t  

d i s t a n c e   b e t w e e n   a  v i e w e r   and  an  o b j e c t   in   f r o n t   of  s a i d  

v i e w e r ,   and  s a i d   f o u r t h   r e a d i n g   s e q u e n c e   c o n t a i n s   s c e n e s  

t h a t   i n c r e a s e   t h e   a p p a r e n t   d i s t a n c e   b e t w e e n   a  v i e w e r   a n d  

an  o b j e c t   in  f r o n t   of  s a i d   v i e w e r .  

1 1 .   The  i m p r o v e m e n t   of  C l a i m   8  w h e r e i n   s a i d  

f i r s t   r e a d i n g   s e q u e n c e   c o n t a i n s   s c e n e s   t h a t   a p p a r e n t l y  

r o t a t e   an  o b j e c t   in   f r o n t   of  s a i d   v i e w e r   to   t h e   r i g h t ,  

s a i d   s e c o n d   r e a d i n g   s e q u e n c e   c o n t a i n s   s c e n e s   t h a t  

a p p a r e n t l y   r o t a t e   an  o b j e c t   in   f r o n t   of  s a i d   v i e w e r   t o  

t h e   l e f t ,   s a i d   t h i r d   r e a d i n g   s e q u e n c e   c o n t a i n s   s c e n e s  

t h a t   a p p a r e n t l y   i n c r e a s e   t h e   s i z e   of  an  o b j e c t   in  f r o n t  

of  s a i d   v i e w e r ,   and  s a i d   f o u r t h   r e a d i n g   s e q u e n c e   c o n -  

t a i n s   s c e n e s   t h a t   a p p a r e n t l y   d e c r e a s e   t h e   s i z e   of  a n  

o b j e c t   in  f r o n t   of  s a i d   v i e w e r .  

12.   The  i m p r o v e m e n t   of  C l a i m   8  w h e r e i n   e a c h  

one  of  f o u r   jump  s e q u e n c e s   a f f e c t s   t h e   a p p a r e n t   s p a t i a l  

r e l a t i o n s h i p   of  an  o b j e c t   in   f r o n t   of  t h e   v i e w e r   w i t h  

r e s p e c t   t o   t h e   v i e w e r   o r   an  a p p a r e n t   p h y s i c a l   c h a r a c t e r -  

i s t i c   of  an  o b j e c t   in  f r o n t   of  t h e   v i e w e r .  

13 .   The  i m p r o v e m e n t   of  C l a i m   7  w h e r e i n   e a c h  

one  of  t h e   jump  s e q u e n c e s   in  s a i d   s t o r a g e   m e a n s   c o n t a i n s  

s c e n e s   t h e r e i n   t h a t   when  r e a d   a f f e c t   t h e   a p p a r e n t  
s p a t i a l   r e l a t i o n s h i p   of  an  o b j e c t   in  f r o n t   of   t h e   v i e w e r  

w i t h   r e s p e c t   to   t h e   v i e w e r ,   or   an  a p p a r e n t   p h y s i c a l  

c h a r a c t e r i s t i c   of  an  o b j e c t   in  f r o n t   of  t h e   v i e w e r .  



14.   In  c o m b i n a t i o n   w i t h   a  CRT  d i s p l a y   s y s t e m  

w h e r e i n   s c e n e s   and   o b j e c t s   a r e   d i s p l a y e d   on  t h e   CRT 

s c r e e n   in   r e s p o n s e   t o   g r a p h i c   image   i n f o r m a t i o n   b e i n g  

r e a d   f r o m   a  memory   and  m o v e m e n t   of  an  o b j e c t   b e i n g  

d i s p l a y e d   may  be  d i r e c t e d   by  a  m a n u a l l y - m a n i p u l a t e d  

c o n t r o l   d e v i c e ,   t h e   i m p r o v e m e n t   c o m p r i s i n g :  

a  o n e - d i m e n s i o n a l   memory  s t o r a g e  

m e a n s   f o r   s t o r i n g   g r a p h i c   image   i n f o r m a -  

t i o n   o r g a n i z e d   i n t o   a  p l u r a l i t y   of  j u m p  

s e q u e n c e s ,   e a c h   jump  s e q u e n c e ,   w h i c h   h a s   a  

u n i q u e   s e r i e s   of  s c e n e s ,   b e i n g   s e l e c t i v e l y  

c a l l e d   up  f o r   d i s p l a y ;   a n d  

a  s e c o n d   memory  s t o r a g e   m e a n s   f o r  

s t o r i n g   g r a p h i c   i m a g e   i n f o r m a t i o n   in   a  

u n i q u e   s e r i e s   of  s c e n e s   w h i c h   d e p i c t s   a n  

e v e n t   o c c u r r i n g   d u r i n g   d i s p l a y  o f   t h e  

g r a p h i c   i m a g e   i n f o r m a t i o n   s t o r e d   on  t h e  

o n e - d i m e n s i o n a l   memory  s t o r a g e   m e a n s .  

15.   The  i m p r o v e m e n t   of  C l a i m   14  w h e r e i n   s a i d  

o n e - d i m e n s i o n a l   memory   s t o r a g e   m e a n s   r e s p o n d s   to   t h e  

- m a n i p u l a t i o n   of   s a i d   m a n u a l   c o n t r o l   d e v i c e   f o r   p r o v i d i n g  

a  c e r t a i n   jump  s e q u e n c e   f o r   d i s p l a y .  

16.   The  i m p r o v e m e n t   of   C l a i m   15  w h e r e i n   s a i d  

s e c o n d   memory  s t o r a g e   m e a n s   r e s p o n d s   t o   t h e   m a n i p u l a t i o n  

of   s a i d   m a n u a l   c o n t r o l   d e v i c e ,   o r   to   t h e   i n f o r m a t i o n  

o b t a i n e d   f r o m   s a i d   o n e - d i m e n s i o n a l   memory   s t o r a g e   m e a n s  

f o r   p r o v i d i n g   i t s  u n i q u e   s e r i e s   of  s c e n e s   f o r   d i s p l a y .  

17 .   The   i m p r o v e m e n t   of  C l a i m   16  w h e r e i n   s a i d  

m a n u a l l y - m a n i p u l a t e d   c o n t r o l   d e v i c e   c o m p r i s e s   a  j o y s t i c k  

w i t h   a  p l u r a l i t y   of   a c t i v e   s w i t c h   c l o s u r e s .  



18.   The  i m p r o v e m e n t   of  C l a i m   17  w h e r e i n   s a i d  

o n e - d i m e n s i o n a l   memory  s t o r a g e   means   c o n t a i n s   a  n u m b e r  

of   jump  s e q u e n c e s ,   w h i c h   c o r r e s p o n d s   to   t h e   n u m b e r   o f  

a c t i v e   s w i t c h   c l o s u r e s   on  s a i d   j o y s t i c k .  

1 9 .  T h e   i m p r o v e m e n t   of  C l a i m   18  w h e r e i n   e a c h  

one  of  t h e   jump  s e q u e n c e s   in  s a i d   s t o r a g e   means   c o n t a i n s  

s c e n e s   t h e r e i n   t h a t   when  r e a d   a f f e c t s   t h e   a p p a r e n t  

s p a t i a l   r e l a t i o n s h i p   of  an  o b j e c t   in  f r o n t   of  t he   v i e w e r  

w i t h   r e s p e c t   to   t h e   v i e w e r ,   or   an  a p p a r e n t   p h y s i c a l  

c h a r a c t e r i s t i c   of  an  o b j e c t   in  f r o n t   of  t h e   v i e w e r .  

20 .   The  i m p r o v e m e n t   of  C l a i m   17  w h e r e i n   s a i d  

m a n u a l l y - m a n i p u l a t e d   c o n t r o l   d e v i c e   f u r t h e r   c o m p r i s e s   a  

p u s h b u t t o n   s w i t c h   c l o s u r e .  

21 .   The  i m p r o v e m e n t   of  C l a i m   20  w h e r e i n   s a i d  

s e c o n d   memory  s t o r a g e   m e a n s   r e s p o n d s   t o   s a i d   p u s h b u t t o n  

. s w i t c h   c l o s u r e   f o r   p r o v i d i n g   i t s   u n i q u e   s e r i e s   of  s c e n e s  

f o r   d i s p l a y .  

22 .   The  i m p r o v e m e n t   of  C l a i m   16  w h e r e i n   s a i d  

s e c o n d   s t o r a g e   m e a n s   a c t i v a t e s   s a i d   o n e - d i m e n s i o n a l  

memory   to  d i s p l a y   a  s e r i e s   of  f r a m e s ,   a f t e r   t h e   f i n a l  

f r a m e s   f r o m   i t s   s t o r a g e   h a v e   been   c a l l e d   up  f o r   d i s p l a y .  



2 3 .   A  v i d e o   game  s y s t e m   w h e r e i n   t h e   m o v e m e n t   o f  

an  o b j e c t   b e i n g   d i s p l a y e d   on  a  s c r e e n   i n   r e l a t i o n   to   o t h e r  

o b j e c t s   d i s p l a y e d   on  t h e   same  s c r e e n   i s   d i r e c t e d   by  a  p l a y e r  

m a n i p u l a t e d   c o n t r o l   d e v i c e ,   s a i d   s y s t e m   c o m p r i s i n g :  

d i s p l a y   means   f o r   d i s p l a y i n g   v i s u a l   i m a g e s   on  s a i d  

s c r e e n ;  
c o n t r o l   means   r e s p o n s i v e   t o   s a i d   p l a y e r   m a n i p u l a t e d  

c o n t r o l   d e v i c e   f o r   c h a n g i n g   t h e   r e l a t i o n s h i p   o f   a  f i r s t  

o b j e c t   b e i n g   d i s p l a y e d   on  s a i d   s c r e e n   w i t h   r e s p e c t   to   o t h e r  

o b j e c t s   b e i n g   d i s p l a y e d   on  s a i d   s c r e e n ;   a n d  

o n e - d i m e n s i o n a l   memory  m e a n s   s t o r i n g   s a i d   v i s u a l  

i m a g e s   i n   a  p l u r a l i t y   of   d i f f e r e n t   f r a m e   s e q u e n c e   r e t r i e v a l  

m o d e s ,   s a i d   m e m o r y   m e a n s   b e i n g   r e s p o n s i v e   t o   s a i d   p l a y e r  

m a n i p u l a t e d   c o n t r o l   m e a n s   f o r   c h a n g i n g   i t s   jump  s e q u e n c e  
r e t r i e v a l   m o d e .  

2 4 .   The  v i d e o   d i s p l a y   game  s y s t e m   of   c l a i m   2 3 ,  

f u r t h e r   c o m p r i s i n g   an  a d d i t i o n a l   memory   m e a n s   r e s p o n s i v e   t o  

e v e n t s  o c c u r r i n g   on  t h e   d i s p l a y   by  s a i d   c o n t r o l   means   f o r  

r e t r i e v i n g  a n d   c a u s i n g   t h e   d i s p l a y   o f   a  f r a m e   s e q u e n c e   n o t  

s t o r i n g   t h e   s a i d   o n e - d i m e n s i o n a l   memory   m e a n s .  
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