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(57)  A  method  and  system  are  disclosed  which 
permit  nonvisual  status  determination  of  multis- 
tate  graphic  objects  within  a  data  processing 
system,  such  as  scroll  bars,  slider  controls, 
push  buttons,  and  windows.  A  particular  aud- 
ible  cue  is  associated  with  each  selected  multis- 
tate  graphic  object.  Each  audible  cue  includes 
at  least  one  audible  characteristic,  such  as 
frequency,  timbre,  amplitude  and  periodicity. 
The  audible  cue  associated  with  a  particular 
multistate  graphic  object  is  then  generated 
within  the  data  processing  system,  permitting 
the  presence  of  the  multistate  graphic  object  to 
be  audibly  determined.  The  status  of  the  multis- 
tate  graphic  object  is  thereafter  periodically 
determined  and  an  audible  characteristic  of  the 
audible  cue  is  varied  in  response  to  variations  in 
the  status,  permitting  the  status  of  any  indivi- 
dual  multistate  graphic  object  to  be  nonvisually 
determined. 
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BACKGROUND  OF  THE  INVENTION 

1.  Technical  Field: 

The  present  invention  relates  in  general  to  an  im- 
proved  graphical  user  interface  within  a  data  process- 
ing  system  and  in  particular  to  an  improved  graphical 
user  interface  which  permits  rapid  and  efficient  de- 
termination  of  graphic  object  status  within  a  data 
processing  system.  Still  more  particularly,  the  pres- 
ent  invention  relates  to  an  improved  graphical  user  in- 
terface  which  permits  nonvisual  status  determination 
of  a  multistate  graphic  object  within  a  data  processing 
system. 

2.  Description  of  the  Related  Art: 

In  recent  years,  there  has  been  a  move  among 
computer  application  software  developers  toward 
graphical  user  interfaces.  In  a  graphical  user  inter- 
face,  objects  are  presented  for  users  to  manipulate  in 
ways  which  are  similar  to  the  manner  in  which  such 
objects  are  manipulated  in  the  work  place.  Objects, 
such  as  file  cabinets,  folders,  documents,  and  prin- 
ters,  are  displayed  on  the  computer  screen  as  minia- 
ture  graphic  representations,  or  icons.  Users  then 
manipulate  these  objects  with  a  mouse  or  other 
graphical  pointing  device  to  perform  desired  opera- 
tions. 

For  example,  in  order  to  file  a  document  in  a  fold- 
er  which  is  located  within  a  file  cabinet  in  the  work 
place,  a  user  will  open  the  file  cabinet,  locate  and 
open  the  correct  folder,  and  then  place  the  document 
inside.  In  the  electronic  work  place  of  the  graphical 
user  interface,  the  user  performs  a  similar  process. 
Thus,  a  user  will  open  the  file  cabinet  icon,  locate  the 
correct  folder  icon,  and  then  drop  the  document  icon 
in  the  located  folder.  Because  this  is  an  electronic  en- 
vironment,  users  do  not  have  to  open  the  folder  to  put 
the  document  into  it.  However,  users  are  thus  able  to 
utilize  their  knowledge  of  a  real  work  place  in  order 
to  perform  this  operation. 

Normally  sighted  individuals  find  graphical  user 
interfaces  intuitive  and  easy  to  work  with.  However, 
except  for  an  occasional  "beep"  or  similar  tone, 
graphical  user  interfaces  are  virtually  silent  and  the 
vast  majority  of  the  information  which  such  interfaces 
provide  to  the  user  is  visual.  Thus,  graphical  user  in- 
terfaces  are  essentially  not  usable  by  blind  or  severe- 
ly  visually  impaired  people. 

Blind  and  visually  impaired  computer  users  cur- 
rently  benefit  from  many  forms  of  adaptive  technolo- 
gy,  including  speech  synthesis,  large-print  process- 
ing,  braille  desk  top  publishing,  and  voice  recognition. 
However,  presently  almost  none  of  the  foregoing  tools 
have  been  adapted  for  use  with  a  graphical  user  in- 
terface.  It  has  been  suggested  that  programmers 
could  write  software  with  built-in  voice  labels  for 

icons.  Lazzaro,  Windows  of  Vulnerability,  Byte  Maga- 
zine,  June  1991,  page  416. 

Various  synthetic  or  recorded  speech  solutions 
for  making  computer  display  contents  available  to 

5  blind  persons  have  also  been  suggested,  for  example 
in  Golding  et  al.,  IBM  Technical  Disclosure  Bulletin, 
Vol.  26,  No.  10B,  pages  5633-5636  (March  1984); 
and,  Barnett  et  al.,  IBM  Technical  Disclosure  Bulletin, 
Vol.  26,  No.  10A,  pages  4950-4951  (March  1984). 

10  Additionally,  there  have  been  suggested  systems 
which  include  a  mouse  with  a  braille  transducer  so 
that  a  blind  mouse  user  may  read  text  and  obtain  cer- 
tain  tactile  position  feedback  from  such  a  mouse 
Comerford,  IBM  Technical  Disclosure  Bulletin  No.  3, 

15  Vol.  28,  page  1343  (August  1985);  and  Affinito,  etal., 
IBM  Technical  Disclosure  Bulletin  No.  12,  Vol.  31, 
page  386  (May  1  989).  However,  while  announcing  va- 
rious  text  items,  either  audibly  or  by  means  of  a  braille 
transducer  in  the  mouse,  such  systems  may  provide 

20  some  information  to  a  blind  user,  they  do  not  enable 
the  user  to  navigate  about  and  locate  objects  on  the 
computer  display  screen. 

There  have  been  suggested  an  audible  cursor 
positioning  and  pixel  (picture  element)  status  identi- 

25  fication  mechanism  which  may  be  utilized  to  help  a 
user  of  an  interactive  computer  graphics  system  lo- 
cate  data  by  utilizing  aural  feedback  to  enhance  vis- 
ual  feedback.  As  the  cursor  in  such  a  system  is  step- 
ped  across  the  screen,  an  audible  click  is  generated 

30  which  varies  in  tone  corresponding  in  tone  to  the  cur- 
rent  status  of  each  pixel  encountered.  With  this  com- 
bination  in  audible  and  visual  cursor  feedback,  it  be- 
comes  a  simple  task  to  identify  the  desired  line  by 
noting  the  change  in  tone  as  the  cursor  moves.  For 

35  color  display  applications,  each  color  is  represented 
by  a  distinct  tone  so  that  any  single  pixel  may  be  dis- 
tinguished  from  surrounding  pixels  of  a  different  col- 
or.  It  has  been  suggested  that  this  system  is  especial- 
ly  helpful  for  visually  impaired  or  learning  disabled 

40  users.  Drumm  et  al.,  IBM  Technical  Disclosure  Bulle- 
tin  No.  48,  Vol.  27,  page  25-28  (September  1984). 
However,  the  foregoing  disclosure  does  not  suggest 
a  means  of  enabling  a  blind  user  to  navigate  about  or 
locate  objects  on  a  computer  display  screen. 

45  Recently,  in  United  States  Patent  Application 
Serial  No.  07/746,838,  filed  August  19,  1991,  a  sys- 
tem  has  been  disclosed  which  permits  a  blind  or  vis- 
ually  impaired  user  to  interact  with  a  so-called  "mes- 
sage  box"  within  a  graphical  user  interface.  As  those 

so  skilled  in  the  art  will  appreciate,  each  message  box 
consists  of  an  icon,  explanatory  text,  and  one  or  more 
"push  buttons."  The  icon  allows  the  user  to  identify 
visually  the  type  of  message.  The  text  typically  ex- 
plains  the  situation  and  may  provide  assistance.  The 

55  textual  content  may  be  a  question  or  a  statement. 
Push  buttons  provided  within  a  message  box  typically 
allow  the  user  to  interact  with  the  message  box. 

The  proposed  system  permits  blind  or  visually 
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impaired  users  to  accommodate  a  message  box  by 
announcing  the  textual  contents  of  such  a  box  when 
the  message  box  first  appears.  Thereafter,  the  push 
buttons  available  to  respond  to  the  message  box  are 
also  announced  in  order  from  left  to  right.  A  homing 
signal  is  then  provided  for  finding  the  message  box 
which  increases  in  pitch  as  the  mouse  pointer  ap- 
proaches  the  message  box.  When  the  pointer  enters 
the  message  box,  the  message  box  text  and  available 
push  buttons  are  reannounced  and  the  pointer  is  au- 
tomatically  moved  to  a  default  push  button.  By  utiliz- 
ing  this  system,  a  blind  or  visually  impaired  user  may 
locate  a  message  box  within  a  computer  display  sys- 
tem;  however,  this  system  fails  to  provide  any  sugges- 
tion  of  a  manner  in  which  a  blind  or  visually  impaired 
user  may  selectively  locate  multiple  displayed  ele- 
ments  within  a  graphical  user  interface. 

Another  method  and  system  have  also  been  re- 
cently  disclosed  in  United  States  Patent  Application 
Serial  No.  07/746,480,  filed  August  19,  1991,  which 
permits  a  blind  or  visually  impaired  user  to  locate  a 
mouse  pointer  or  other  graphical  pointing  device  with- 
in  the  client  area  of  a  window  within  a  graphical  user 
interface  by  providing  a  stereo  sound  system  and 
varying  the  intensity  of  the  left  and  right  audio  chan- 
nels  to  indicate  a  position  of  the  mouse  pointer.  This 
system  also  proposes  an  increase  in  pitch  of  an  as- 
sociated  sound  to  indicate  the  position  of  the  pointer 
in  the  top  or  bottom  of  the  client  area  of  a  window. 
While  this  system  permits  a  blind  or  visually  impaired 
user  to  manipulate  a  mouse  pointer  within  a  graphical 
user  interface,  it  fails  to  show  or  suggest  any  techni- 
que  whereby  a  particular  one  of  a  group  of  displayed 
graphical  elements  may  be  selected  by  such  a  user. 

U.S.  Patent  Application  Serial  No.  802,956,  filed 
December  5,  1991,  discloses  a  method  and  system 
which  enables  a  blind  or  visually  impaired  user  to  se- 
lect  a  displayed  graphic  element  within  a  computer 
system  by  associating  an  audible  signal  with  each 
element  within  the  display  and  thereafter  generating 
a  composite  audio  signal  which  includes  elements  of 
each  audible  signal  associated  with  the  displayed 
graphic  element  within  a  predetermined  radius  of  the 
cursor. 

While  each  of  the  aforementioned  systems  great- 
ly  enhances  the  ability  of  a  blind  or  visually  occupied 
user  to  interface  with  a  data  processing  system,  none 
of  these  systems  permit  a  user  to  determine  the  sta- 
tus  of  a  multistate  graphic  object  within  a  data  proc- 
essing  system  in  a  nonvisual  manner.  Those  skilled  in 
the  art  will  appreciate  that  certain  graphic  objects 
within  a  data  processing  system  are  capable  of  being 
displayed  in  multiple  states.  For  example,  scroll  bars, 
slider  controls,  push  buttons,  dial  indicators,  windows 
and  the  like  may  have  multiple  positions  or  states 
which  may  be  displayed  within  a  data  processing  sys- 
tem.  For  example,  the  scroll  box  within  a  scroll  bar 
may  be  physically  located  at  any  point  along  the  scroll 

bar.  Similarly,  a  slider  control  may  be  manipulated 
along  the  entire  length  of  the  slider  to  vary  a  particu- 
lar  element  within  a  computer  display  system.  Addi- 
tionally,  push  buttons,  radio  buttons  or  spin  buttons 

5  may  also  be  varied  in  their  physical  state  to  reflect  se- 
lection,  or  other  aspects  of  the  control.  It  should 
therefore  be  apparent  that  a  need  exists  for  a  method 
and  system  which  permits  the  status  of  a  multistate 
graphic  object  which  is  displayed  within  a  data  proc- 

10  essing  system  to  be  determined  in  a  nonvisual  man- 
ner. 

SUMMARY  OF  THE  INVENTION 

15  It  is  therefore  one  object  of  the  present  invention 
to  provide  an  improved  graphical  user  interface  within 
a  data  processing  system. 

It  is  another  object  of  the  present  invention  to  pro- 
vide  an  improved  graphical  user  interface  within  a 

20  data  processing  system  which  permits  the  rapid  and 
efficient  determination  of  graphic  object  status. 

It  is  yet  another  object  of  the  present  invention  to 
provide  an  improved  graphical  user  interface  which 
permits  nonvisual  status  determination  of  multistate 

25  graphic  objects  within  a  data  processing  system. 
The  foregoing  objects  are  achieved  as  is  now  de- 

scribed.  The  method  and  system  of  the  present  inven- 
tion  permit  nonvisual  status  determination  of  multi- 
state  graphic  objects  within  a  data  processing  sys- 

30  tern,  such  as  scroll  bars,  slider  controls,  push  buttons, 
and  windows.  A  particular  audible  cue  is  associated 
with  each  selected  multistate  graphic  object.  Each 
audible  cue  includes  at  least  one  audible  characteris- 
tic,  such  as  frequency,  timbre,  amplitude  and  period  i- 

35  city.  The  audible  cue  associated  with  a  particular  mul- 
tistate  graphic  object  is  then  generated  within  the 
data  processing  system,  permitting  the  presence  of 
the  multistate  graphic  object  to  be  audibly  deter- 
mined.  The  status  of  the  multistate  graphic  object  is 

40  thereafter  periodically  determined  and  an  audible 
characteristic  of  the  audible  cue  is  varied  in  response 
to  variations  in  the  status,  permitting  the  status  of 
any  individual  multistate  graphic  object  to  be  nonvisu- 
ally  determined. 

45  The  above  as  well  as  additional  objects,  features, 
and  advantages  of  the  present  invention  will  become 
apparent  in  the  following  detailed  written  description. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
50 

The  novel  features  believed  characteristic  of  the 
invention  are  setforth  in  the  appended  claims.  The  in- 
vention  itself  however,  as  well  as  a  preferred  mode  of 
use,  further  objects  and  advantages  thereof,  will  best 

55  be  understood  by  reference  to  the  following  detailed 
description  of  an  illustrative  embodiment  when  read 
in  conjunction  with  the  accompanying  drawings, 
wherein: 
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Figure  1  depicts  a  pictorial  representation  of  a 
data  processing  system  which  may  be  utilized  to 
implement  the  method  and  system  of  the  present 
invention; 
Figure  2  depicts  a  pictorial  representation  of  a 
computer  display  which  includes  a  multistate 
graphic  object,  the  status  of  which  may  be  nonvi- 
sually  determined  in  accordance  with  the  method 
and  system  of  the  present  invention; 
Figure  3  depicts  an  alternate  multistate  graphic 
object,  the  status  of  which  may  be  nonvisually  de- 
termined  in  accordance  with  the  method  and  sys- 
tem  of  the  present  invention; 
Figure  4  depicts  a  pictorial  representation  of  a 
computer  display  which  includes  yet  another  mul- 
tistate  graphic  object,  the  status  of  which  may  be 
nonvisually  determined  in  accordance  with  the 
method  and  system  of  the  present  invention; 
Figure  5  depicts  yet  another  multistate  graphic 
object,  the  status  of  which  may  be  nonvisually  de- 
termined  in  accordance  with  the  method  and  sys- 
tem  of  the  present  invention;  and 
Figure  6  illustrates  a  high  level  logic  flowchart 
which  depicts  a  process  for  implementing  the 
method  and  system  of  the  present  invention. 

DETAILED  DESCRIPTION  OF  PREFERRED 
EMBODIMENT 

With  reference  now  to  the  figures  and  in  particu- 
lar  with  reference  to  Figure  1  ,  there  is  depicted  a  pic- 
torial  representation  of  a  data  processing  system  10 
which  may  be  utilized  to  implement  the  method  and 
system  of  the  present  invention.  As  illustrated,  data 
processing  system  10  includes  a  processor  12  cou- 
pled  to  a  display  device  14  and  a  keyboard  16,  in  a 
manner  well  known  to  those  having  ordinary  skill  in 
the  art.  Additionally,  a  graphical  pointing  device,  such 
as  mouse  18  is  also  preferably  provided  in  associa- 
tion  with  data  processing  system  10.  Finally,  as  the 
depicted  embodiment  of  the  present  invention  utiliz- 
es  an  audible  indication  of  the  status  of  a  multistate 
graphic  object,  data  processing  system  10  also  pre- 
ferably  includes  a  sound  generation  device,  such  as 
the  International  Business  Machines  Corporation  Au- 
dio  Capture  and  Playback  Adapter  (not  shown).  Addi- 
tionally,  processor  12  within  data  processing  system 
10  is  preferably  programmed  to  implement  the  proc- 
ess  set  forth  within  Figure  6. 

Upon  reference  to  the  foregoing  those  skilled  in 
the  art  will  appreciate  that  data  processing  system  10 
may  be  implemented  utilizing  any  so-called  "person- 
al"  computer,  such  as  the  International  Business  Ma- 
chines  Corporation  PS/2  personal  computer.  Addi- 
tionally,  data  processing  system  10  may  be  imple- 
mented  utilizing  an  intelligent  workstation  or  terminal 
coupled  to  a  host  computer  or  a  mid-level  computer. 

Referring  now  to  Figure  2,  there  is  depicted  a  pic- 

torial  representation  of  a  computer  display  window24 
which  includes  a  multistate  graphic  object,  the  status 
of  which  may  be  nonvisually  determined  in  accor- 
dance  with  the  method  and  system  of  the  present  in- 

5  vention.  As  is  typical  in  such  computer  display  win- 
dows,  display  window  24  includes  a  title  bar  26  which 
identifies  the  particular  window  display  within  a  mul- 
tiwindow  display  system.  Similarly,  a  menu  bar  28  is 
also  provided  and  utilized  to  list  various  command  op- 

10  tions  which  may  be  graphically  selected  by  the  user. 
Those  skilled  in  this  art  will  appreciate  that  the  selec- 
tion  of  a  particular  command  within  menu  bar  28  util- 
izing  a  keyboard  input  of  one  of  the  letters  depicted 
within  menu  bar  28  or  graphically  by  means  of  mouse 

15  pointer  44  will  typically  result  in  the  display  of  a  so- 
called  "pull  down"  submenu  from  which  multiple  com- 
mands  may  be  selected. 

Also  depicted  within  Figure  2  are  control  icons  30 
and  32  which,  as  those  skilled  in  the  art  will  appreci- 

20  ate,  may  be  utilized  to  increase  or  decrease  the  size 
of  display  window  24  in  a  manner  well  known  in  the 
art.  A  multistate  graphic  object  is  also  depicted  within 
Figure  2,  namely,  scroll  bar  34.  Those  skilled  in  the  art 
will  appreciate  that  a  "scroll  bar"  is  a  graphic  user  in- 

25  terface  which  is  typically  associated  with  a  display 
area,  such  as  display  area  46,  and  which  is  utilized 
to  indicate  the  presence  of  additional  data  or  images 
which  extend  beyond  the  area  of  display  area  46.  By 
manipulating  scroll  bar  34  in  a  manner  well  known  in 

30  the  art,  additional  data  or  textual  material  within  dis- 
play  area  46  may  be  displayed. 

As  those  skilled  in  the  art  will  appreciate,  scroll 
bar  34  typically  displays  multiple  states.  For  example, 
scroll  box  42  may  be  manipulated  in  a  vertical  direc- 

35  tion  within  scroll  area  40  utilizing  one  of  several  tech- 
niques.  For  example,  scroll  arrow  36  or  scroll  arrow 
38  may  be  graphically  selected,  utilizing  mouse  poin- 
ter  44,  and  may  be  utilized  to  vary  the  position  of 
scroll  box  42  within  scroll  area  40  in  the  manner  de- 

40  picted  within  Figure  2.  Additionally,  mouse  pointer  44 
may  be  utilized  to  graphically  select  and  move  scroll 
box  42  in  a  so-called  "drag  and  drop"  operation. 

As  will  be  appreciated  upon  reference  to  the  fore- 
going  description,  scroll  bar  34  is  a  multistate  graphic 

45  object  which,  may  vary  in  status  in  that  various  posi- 
tions  may  be  attained  by  scroll  box  42.  In  accordance 
with  the  method  and  system  of  the  present  invention, 
the  status  of  scroll  bar  34  may  be  nonvisually  deter- 
mined  by  associating  a  particular  audible  cue  having 

so  at  least  one  audible  characteristic  with  scroll  bar  34. 
For  example,  as  will  be  described  in  greater  detail 
herein,  an  audible  tone  may  be  associated  with  scroll 
bar  34.  Thereafter,  variations  in  the  position  of  scroll 
box  42  may  be  detected  and  utilized  to  alter  an  audi- 

55  ble  characteristic  of  that  audio  tone,  by  raising  the  au- 
dio  tone  in  frequency  or  amplitude,  in  response  to 
raising  the  position  of  scroll  box  42  within  scroll  area 
40.  Similarly,  lowering  scroll  box  42  to  the  lower  area 

4 
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of  scroll  area  40  may  be  utilized,  in  accordance  with 
the  method  and  system  of  the  present  invention,  to 
lower  the  frequency  or  amplitude  of  the  audible  tone 
associated  with  scroll  bar  34.  Alternately,  a  periodic 
signal,  such  as  a  series  of  "clicks"  may  be  associated 
with  scroll  bar  34  and  the  period  at  which  these 
"clicks"  are  generated  may  be  varied  in  accordance 
with  the  position  of  scroll  box  42  within  scroll  area  40. 
Thus,  as  scroll  box  42  is  manipulated  to  an  upper  area 
of  scroll  area  40,  the  period  of  these  "clicks"  may  be 
decreased,  causing  the  more  rapid  generation  of 
these  sounds,  in  a  manner  similar  to  that  of  a  Geiger 
counter. 

Upon  review  of  the  foregoing  description  those 
skilled  in  the  art  will  appreciate  that  the  method  and 
system  of  the  present  invention  thus  permits  the  sta- 
tus  of  a  multistate  graphic  object,  such  as  scroll  bar 
34,  to  be  determined  in  a  nonvisual  manner,  by  asso- 
ciating  an  audible  cue  with  a  multistate  graphic  ob- 
ject,  such  as  scroll  bar  34,  and  thereafter  varying  or 
altering  a  characteristic  of  that  audible  cue  in  re- 
sponse  to  variations  in  the  state  of  the  multistate 
graphic  object.  Additionally,  multiple  multistate 
graphic  objects  may  be  present  within  a  single  com- 
puter  display.  This  situation  may  be  simply  and  effi- 
ciently  managed  utilizing  the  method  and  system  of 
the  present  invention  by  associating  a  different 
"voice"  with  each  multistate  graphic  object  within  the 
display.  For  example,  utilizing  a  well  known  MIDI  syn- 
thesizer,  a  trumpet  audible  tone  may  be  associated 
with  one  multistate  graphic  object  while  an  oboe  au- 
dible  tone  is  associated  with  an  alternate  multistate 
graphic  object.  In  this  manner,  the  state  of  multiple 
multistate  graphic  objects  within  the  data  processing 
system  may  be  rapidly  and  efficiently  determined  in 
a  nonvisual  manner  by  utilizing  the  method  and  sys- 
tem  of  the  present  invention. 

With  reference  now  to  Figure  3,  there  is  depicted 
an  alternate  multi-state  graphic  object,  the  status  of 
which  may  be  determined  in  accordance  with  the 
method  and  system  of  the  present  invention.  As  illu- 
strated  at  display  area  50,  a  slider  control  is  depicted. 
The  depicted  slider  control  includes  a  slider  bar  52 
and  a  slider  control  knob  54.  Those  skilled  in  the  art 
will  appreciate  upon  reference  to  the  foregoing  that 
the  position  of  slider  control  knob  54  may  be  manually 
altered  utilizing  mouse  pointer  74  in  a  so-called  "drag 
and  drop"  operation,  or  by  selecting  slider  arrow  56 
or  slider  arrow  58.  In  either  situation,  the  position  of 
slider  control  knob  54  may  be  nonvisually  determined 
at  any  point  along  the  slider  control  utilizing  the  meth- 
od  and  system  of  the  present  invention.  As  described 
above,  an  particular  audible  cue  may  be  associated 
with  the  slider  control  of  Figure  3  and  thereafter  the 
position  of  slider  control  knob  54  may  be  periodically 
monitored  and  utilized  to  vary  an  audible  character- 
istic  of  the  audible  cue  associated  with  the  slider  con- 
trol.  As  described  above,  the  variation  of  the  audible 

cue  may  be  accomplished  by  varying  the  frequency, 
amplitude  or  periodicity  of  the  audible  cue  which  is  as- 
sociated  with  this  control. 

Referring  now  to  Figure  4,  there  is  depicted  a  pic- 
5  torial  representation  of  a  computer  display  window  60 

which  includes  yet  another  multistate  graphic  object, 
the  status  of  which  may  be  nonvisually  determined  in 
accordance  with  the  method  and  system  of  the  pres- 
ent  invention.  As  illustrated  within  display  window  60, 

10  a  title  bar  62  is  provided,  indicating  the  content  of  dis- 
play  window  60.  As  above,  control  icons  64  and  66  are 
also  provided  and  may  be  utilized  to  vary  the  size  of 
display  window  60,  in  a  manner  well  known  to  those 
having  ordinary  skill  in  the  art.  A  smaller  display  win- 

15  dow  68  is  also  depicted  within  display  window  60  and 
associated  therewith  are  push  buttons  70  and  72. 
Those  skilled  in  the  art  will  appreciate  that  push  but- 
tons  of  the  type  depicted  herein  may  be  "selected"  or 
"deselected"  in  a  graphical  manner,  utilizing,  for  ex- 

20  ample,  mouse  pointer  74. 
The  "selection"or  "deselection"  status  of  a  partic- 

ular  push  button  within  display  window  60  may  also 
be  nonvisually  determined  by  utilizing  the  method 
and  system  of  the  present  invention.  A  particular  au- 

25  dible  cue  is  associated  with  either  push  button  70  or 
push  button  72  and  an  audible  characteristic  associ- 
ated  with  that  audible  cue  is  thereafter  varied  in  re- 
sponse  to  the  "selection"  of  "deselection"  of  an  asso- 
ciated  push  button.  In  this  manner,  the  "state"  of  a 

30  particular  push  button  may  be  rapidly  and  efficiently 
determined  in  a  nonvisual  manner  utilizing  the  meth- 
od  and  system  of  the  present  invention. 

With  reference  now  to  Figure  5,  there  is  depicted 
yet  another  multistate  graphic  object,  the  status  of 

35  which  may  be  nonvisually  determined  in  accordance 
with  the  method  and  system  of  the  present  invention. 
As  depicted  within  display  area  76,  a  title  78  is  illu- 
strated.  Beneath  title  78  are  multiple  so-called  "radio" 
buttons,  including,  radio  button  80,  radio  button  82, 

40  and  radio  button  84.  In  a  manner  which  should  be 
known  to  those  having  ordinary  skill  in  this  art,  a  com- 
puter  user  may,  utilizing  a  graphical  pointer  such  as 
mouse  pointer  74,  select  or  deselect  a  particular  one 
of  radio  buttons  80,  82  and  84.  As  described  above, 

45  the  status  of  a  particular  radio  button  may  be  nonvi- 
sually  determined  by  associating  a  particular  audible 
cue  with  a  selected  radio  button  and  thereafter  alter- 
ing  an  audible  characteristic  of  that  audible  cue  in  re- 
sponse  to  a  change  in  status  of  the  radio  push  button. 

so  This  may  be  accomplished  by  sequentially  generat- 
ing  associated  audible  cues  or  by  diminishing  the  am- 
plitude  of  all  deselected  radio  button  available  cues 
to  a  point  where  audible  confusion  does  not  occur. 

Upon  reference  to  the  foregoing  those  skilled  in 
55  the  art  will  appreciate  that  the  method  and  system  de- 

scribed  herein  may  therefore  be  utilized  to  nonvisu- 
ally  determine  the  status  of  any  multistate  graphic  ob- 
ject  within  a  data  processing  system  by  associating  a 

5 



g EP  0  607  727  A1 10 

particular  audible  cue  with  the  multistate  graphic  ob- 
ject  and  thereafter  altering  an  audible  characteristic 
of  that  audible  queue  in  response  to  variations  in  the 
status  of  the  multistate  graphic  object,  in  the  manner 
described  above. 

Finally,  referring  to  Figure  6,  there  is  illustrated  a 
high  level  logic  flowchart  which  depicts  a  process  for 
implementing  the  method  and  system  of  the  present 
invention.  As  illustrated,  the  process  begins  at  block 
100  and  thereafter  passes  to  block  102.  Block  102  il- 
lustrates  the  selection  of  a  multistate  object  for  asso- 
ciation  with  an  audible  cue,  in  accordance  with  the 
method  and  system  of  the  present  invention.  In  the 
event  a  particular  multistate  graphic  object  has  not 
been  selected  the  process  merely  iterates  until  such 
time  as  a  particular  multistate  graphic  object  is  se- 
lected  for  association  with  an  audible  cue,  in  accor- 
dance  with  the  method  and  system  of  the  present  in- 
vention. 

After  selecting  a  particular  multistate  object  for 
association  with  an  audible  cue,  the  process  passes 
to  block  104.  Block  104  illustrates  the  association  of 
an  audible  cue  having  at  least  one  selected  audible 
characteristic  with  the  selected  multistate  object. 
Thereafter,  the  process  passes  to  block  106.  Block 
1  06  illustrates  the  generation  of  the  audible  cue  with- 
in  the  data  processing  system.  Those  skilled  in  the  art 
will  appreciate  that  this  audible  cue  may  be  constant- 
ly  generated  within  the  data  processing  system  or 
may  be  periodically  generated,  thereby  indicating  the 
presence  of  the  selected  multistate  graphic  object  in 
a  nonvisual  manner. 

Next,  the  process  passes  to  block  1  08.  Block  1  08 
illustrates  a  determination  of  whether  or  not  the  user 
has  deselected  the  multistate  graphic  object.  That  is, 
the  user  no  longer  desires  to  receive  an  audible  cue 
with  respect  to  the  status  of  a  particular  multistate 
graphic  object.  If  so,  the  process  passes  to  block  110. 
Block  110  illustrates  the  termination  of  the  audible 
cue  and  the  process  then  returns,  in  an  iterative  fash- 
ion,  to  block  102  to  await  a  subsequent  selection  of  a 
multistate  graphic  object  by  the  user.  Still  referring  to 
block  108,  in  the  event  the  user  has  not  deselected 
the  multistate  graphic  object  the  process  passes  to 
block  112.  Block  112  illustrates  the  monitoring  of  the 
status  of  the  selected  multistate  object  within  the  data 
processing  system.  Thereafter,  the  process  passes  to 
block  114.  Block  114  illustrates  a  determination  of 
whether  or  not  the  status  of  the  selected  multistate 
graphic  object  has  changed.  If  not,  the  process  merely 
returns  to  block  108,  in  an  iterative  fashion,  to  await 
a  deselection  of  the  object  or  a  change  in  the  status 
of  the  multistate  graphic  object.  However,  in  the  event 
the  status  of  the  selected  multistate  graphic  object 
has  changed,  the  process  passes  to  block  116.  Block 
116  illustrates  the  alteration  of  the  audible  cue,  by 
varying  an  audible  characteristic  of  that  cue,  in  the 
manner  described  above.  As  set  forth  above,  this  al- 

teration  may  comprise,  for  example,  a  variation  in  the 
frequency,  amplitude  or  periodicity  of  the  audible 
cue,  in  any  manner  well  known  in  the  art.  Thereafter, 
the  process  passes  to  block  118  which  illustrates  the 

5  generation  of  the  altered  audible  cue,  permitting  the 
altered  status  of  a  multistate  graphic  object  to  be  de- 
termined  in  a  nonvisual  manner.  Next,  the  process  re- 
turns  to  block  108  in  an  iterative  fashion  to  continue 
to  await  a  deselection  of  the  object  or  to  monitor  the 

10  status  of  the  selected  multistate  graphic  object  if  no 
deselection  occurs,  in  the  manner  described  above. 

Upon  reference  to  the  foregoing  those  skilled  in 
the  art  will  appreciate  that  the  method  and  system  of 
the  present  invention  permits  a  visually  occupied  or 

15  visually  impaired  user  to  determine  the  status  of  a 
multistate  graphic  object  within  a  data  processing 
system  by  providing  an  audible  cue  associated  with 
each  multistate  graphic  object  and  thereafter  varying 
an  audible  characteristic  of  that  cue,  in  response  to 

20  changes  in  the  status  of  the  multistate  graphic  object. 
While  the  invention  has  been  particularly  shown 

and  described  with  reference  to  a  preferred  embodi- 
ment,  it  will  be  understood  by  those  skilled  in  the  art 
that  various  changes  in  form  and  detail  may  be  made 

25  therein  without  departing  from  the  spirit  and  scope  of 
the  invention. 

Claims 
30 

1  .  A  method  in  a  data  processing  system  for  nonvis- 
ual  determination  of  the  status  of  a  multistate 
graphic  object  displayed  within  said  data  proc- 
essing  system,  said  method  comprising  the  steps 

35  of: 
associating  a  particular  audible  cue  hav- 

ing  at  least  one  audible  characteristic  with  a  se- 
lected  multistate  graphic  object; 

generating  said  particular  audible  cue 
40  within  said  data  processing  system; 

periodically  determining  a  status  of  said 
selected  multistate  graphic  object;  and 

altering  said  audible  characteristic  of  said 
particular  audible  cue  in  response  to  variations  of 

45  said  status  of  said  selected  multistate  graphic  ob- 
ject. 

2.  The  method  in  a  data  processing  system  for  non- 
visual  determination  of  the  status  of  a  multistate 

so  graphic  object  according  to  Claim  1  ,  wherein  said 
step  of  associating  a  particular  audible  cue  hav- 
ing  at  least  one  audible  characteristic  with  a  se- 
lected  multistate  graphic  object  comprises  the 
step  of  associating  a  particular  audible  cue  hav- 

55  ing  a  selected  frequency  with  said  selected  mul- 
tistate  graphic  object. 

3.  The  method  in  a  data  processing  system  for  non- 
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visual  determination  of  the  status  of  a  multistate 
graphic  object  according  to  Claim  2,  wherein  said 
step  of  altering  said  audible  characteristic  of  said 
particular  audible  cue  in  response  to  variations  of 
said  status  of  said  selected  multistate  graphic  ob- 
ject  comprises  the  step  of  altering  said  selected 
frequency  in  response  to  variations  of  said  status 
of  said  selected  multistate  graphic  object. 

4.  The  method  in  a  data  processing  system  for  non- 
visual  determination  of  the  status  of  a  multistate 
graphic  object  according  to  Claim  1  ,  wherein  said 
step  of  associating  a  particular  audible  cue  hav- 
ing  at  least  one  audible  characteristic  with  a  se- 
lected  multistate  graphic  object  comprises  the 
step  of  associating  a  particular  audible  cue  hav- 
ing  a  selected  amplitude  with  said  selected  mul- 
tistate  graphic  object. 

5.  The  method  in  a  data  processing  system  for  non- 
visual  determination  of  the  status  of  a  multistate 
graphic  object  according  to  Claim  1  ,  wherein  said 
step  of  associating  a  particular  audible  cue  hav- 
ing  at  least  one  audible  characteristic  with  a  se- 
lected  multistate  graphic  object  comprises  the 
step  of  associating  a  particular  audible  cue  hav- 
ing  a  selected  periodic  characteristic  with  said  se- 
lected  multistate  graphic  object. 

6.  The  method  in  a  data  processing  system  for  non- 
visual  determination  of  the  status  of  a  multistate 
graphic  object  according  to  Claim  1  ,  wherein  said 
multistate  graphic  element  comprises  a  scroll  bar 
having  a  scroll  box  and  wherein  said  step  of  alter- 
ing  said  audible  characteristic  of  said  particular 
audible  cue  in  response  to  variations  of  said  sta- 
tus  of  said  multistate  graphic  object  comprises 
the  step  of  altering  said  audible  characteristic  of 
said  particular  audible  cue  in  response  to  varia- 
tions  in  position  of  said  scroll  box  with  respect  to 
said  scroll  bar. 

7.  The  method  in  a  data  processing  system  for  non- 
visual  determination  of  the  status  of  a  multistate 
graphic  object  according  to  Claim  1  ,  wherein  said 
multistate  graphic  element  comprises  a  push  but- 
ton  and  wherein  said  step  of  altering  said  audible 
characteristic  of  said  particular  audible  cue  in  re- 
sponse  to  variations  of  said  status  of  said  multi- 
state  graphic  object  comprises  the  step  of  altering 
said  audible  characteristic  of  said  particular  au- 
dible  cue  in  response  to  a  selection  status  of  said 
push  button. 

8.  The  method  in  a  data  processing  system  for  non- 
visual  determination  of  the  status  of  a  multistate 
graphic  object  according  to  Claim  1  ,  wherein  said 
multistate  graphic  object  comprises  a  slider  con- 

trol  having  a  slider  bar  and  a  slider  control  knob 
and  wherein  said  step  of  altering  said  audible 
characteristic  of  said  particular  audible  cue  in  re- 
sponse  to  variations  of  said  status  of  said  multi- 

5  state  graphic  object  comprises  the  step  of  altering 
said  audible  characteristic  of  said  particular  au- 
dible  cue  in  response  to  variations  in  position  of 
said  slider  control  knob. 

10  9.  A  data  processing  system  for  nonvisual  determi- 
nation  of  the  status  of  a  multistate  graphic  object 
displayed  within  said  data  processing  system, 
said  data  processing  system  comprising: 

means  for  associating  a  particular  audible 
15  cue  having  at  least  one  audible  characteristic 

with  a  selected  multistate  graphic  object; 
means  for  generating  said  particular  audi- 

ble  cue  within  said  data  processing  system; 
means  for  periodically  determining  a  sta- 

20  tus  of  said  selected  multistate  graphic  object;  and 
means  for  altering  said  audible  character- 

istic  of  said  particular  audible  cue  in  response  to 
variations  of  said  status  of  said  selected  multi- 
state  graphic  object. 

25 
10.  The  data  processing  system  for  nonvisual  deter- 

mination  of  the  status  of  a  multistate  graphic  ob- 
ject  according  to  Claim  9,  wherein  said  means  for 
associating  a  particular  audible  cue  having  at 

30  least  one  audible  characteristic  with  a  selected 
multistate  graphic  object  comprises  means  for 
associating  a  particular  audible  cue  having  a  se- 
lected  periodic  characteristic  with  said  selected 
multistate  graphic  object. 

35 
11.  The  data  processing  system  for  nonvisual  deter- 

mination  of  the  status  of  a  multistate  graphic  ob- 
ject  according  to  Claim  10,  wherein  said  means 
for  altering  said  audible  characteristic  of  said  par- 

40  ticular  audible  cue  in  response  to  variations  of 
said  status  of  said  selected  multistate  graphic  ob- 
ject  comprises  means  for  altering  said  selected 
periodic  characteristic  in  response  to  variations 
of  said  status  of  said  selected  multistate  graphic 

45  object. 

12.  The  data  processing  system  for  nonvisual  deter- 
mination  of  the  status  of  a  multistate  graphic  ob- 
ject  according  to  Claim  9,  wherein  said  means  for 

so  associating  a  particular  audible  cue  having  a 
least  one  audible  characteristic  with  a  selected 
multistate  graphic  object  comprises  means  for 
associating  a  particular  audible  cue  having  a  se- 
lected  frequency  with  said  selected  multistate 

55  graphic  object. 

13.  The  data  processing  system  for  nonvisual  deter- 
mination  of  the  status  of  a  multistate  graphic  ob- 

7 
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ject  according  to  Claim  9,  wherein  means  for  as- 
sociating  a  particular  audible  cue  having  at  least 
one  audible  characteristic  with  a  selected  multi- 
state  graphic  object  comprises  means  for  asso- 
ciating  a  particular  audible  cue  having  a  selected  5 
amplitude  with  said  selected  multistate  graphic 
object. 

14.  The  data  processing  system  for  nonvisual  deter- 
mination  of  the  status  of  a  multistate  graphic  ob-  10 
ject  according  to  Claim  9,  wherein  said  multi  state 
graphic  element  comprises  a  scroll  bar  having  a 
scroll  box  and  wherein  means  for  altering  said  au- 
dible  characteristic  of  said  particular  audible  cue 
in  response  to  variations  of  said  status  of  said  15 
multistate  graphic  object  comprises  means  for  al- 
tering  said  audible  characteristic  of  said  particu- 
lar  audible  cue  in  response  to  variations  in  posi- 
tion  of  said  scroll  box  with  respect  to  said  scroll 
bar.  20 

15.  The  data  processing  system  for  nonvisual  deter- 
mination  of  the  status  of  a  multistate  graphic  ob- 
ject  according  to  Claim  9,  wherein  said  multi  state 
graphic  element  comprises  a  push  button  and  25 
wherein  said  means  foraltering  said  audible  char- 
acteristic  of  said  particular  audible  cue  in  re- 
sponse  to  variations  of  said  status  of  said  multi- 
state  graphic  object  comprises  means  foraltering 
said  audible  characteristic  of  said  particular  au-  30 
dible  cue  in  response  to  a  selection  status  of  said 
push  button. 

16.  The  data  processing  system  for  nonvisual  deter- 
mination  of  the  status  of  a  multistate  graphic  ob-  35 
ject  according  to  Claim  9,  wherein  said  multi  state 
graphic  object  comprises  a  slider  control  having 
a  slider  bar  and  a  slider  control  knob  and  wherein 
said  means  for  altering  said  audible  characteristic 
of  said  particular  audible  cue  in  response  to  va-  40 
nations  of  said  status  of  said  multistate  graphic 
object  comprises  means  for  altering  said  audible 
characteristic  of  said  particular  audible  cue  in  re- 
sponse  to  variations  in  position  of  said  slider  con- 
trol  knob.  45 
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