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©  Road  drawing  system  for  a  navigation  apparatus. 

©  A  road  drawing  sustem  for  a  navigation  apparatus  is  adapted  to  output  guidance  information  relating  to  a 
previously  set  course.  The  drawing  system  comprises  a  display  device  for  displaying  roads  connected  to  a  given 
route  and  intersections,  road  data  indicating  the  relationship  between  roads  and  intersections,  and  map  data  for 
storing  positional  information  on  roads  in  the  form  of  a  multitude  of  coordinates. 

In  the  road  drawing  system  for  a  navigation  apparatus  of  this  invention,  the  coordinates  indicating  the 

position  of  a  road  to  be  displayed  are  read  out  from  the  road  data  and  the  map  data,  and  the  coordinates  thus 

^read   out  are  turned,  contracted  or  enlarged,  and  transformed  into  coordinates  of  the  set  drawing  area  of  the 
^.display  means. CM 
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ROAD  DRAWING  SYSTEM  FOR  A  NAVIGATION  APPARATUS 

This  invention  relates  to  a  navigation  apparatus  for  outputting  guidance  information  relating  to  a  course 
set  prior  to  commencing  a  journey,  and  in  particular,  to  a  road  drawing  system  for  a  navigation  apparatus 
used  for  displaying  a  road  map  depicting  a  course  set  by  the  driver. 

Navigation  systems  of  the  type  adapted  to  guide  drivers  along  a  course  set  prior  to  travel  are  now 
5  being  actively  developed. 

Fig.  16  illustrates  a  conventional  navigation  apparatus.  In  the  drawing,  the  reference  numerals  1,  2  and  3 
indicate  a  course  to  be  followed,  the  present  position  of  a  vehicle  and  a  destination,  respectively. 

When  specifying  a  previously  set  course  with  a  conventional  navigation  apparatus,  a  map  is  displayed 
on  a  CRT  screen,  as  seen  in  Fig.  16.  The  course  1,  the  present  vehicle  position  2,  the  destination  3  and  the 

io  part  of  the  course  already  completed  are  displayed  on  the  screen  by  superimposition  on  this  map. 
Display  of  such  a  map  in  a  conventional  navigation  device  is,  however,  effected  in  a  traveling  vehicle  on 

a  screen  as  small  as  6  inches  square,  such  as  an  in-vehicle  CRT,  and  the  driver  inevitably  experiences 
some  difficulty  in  absorbing  the  information  on  the  course  he  is  supposed  to  take.  In  addition,  since  the 
driver  cannot  continuously  watch  the  screen  for  a  prolonged  time  while  driving  the  vehicle,  he  is  obliged  to 

75  grasp  the  necessary  information  by  glancing  at  the  screen  momentarily.  If  under  these  circumstances 
unnecessary  information  is  also  displayed  on  the  screen,  the  driver  will  experience  a  considerable  difficulty 
in  discriminating  the  various  items  of  information  from  each  other.  He  can  even  be  misled  by  the  display. 

Furthermore,  since  course  information  is  stored  in  the  form  of  image  date  to  be  displayed  as  it  is,  it  is 
quite  difficult  to  turn  the  information  in  an  arbitrary  direction  or  enlarge  it. 

20  This  invention  aims  at  eliminating  the  above  problems  encountered  in  conventional  navigation  ap- 
paratuses.  It  is  accordingly  an  object  of  this  invention  to  provide  a  system  in  which  road  section  information 
is  not  stored  in  the  form  of  image  date  but  is  automatically  displayed  on  the  screen  on  the  basis  of  road 
data. 

Still  other  objects  and  advantages  of  the  invention  will  in  part  be  obvious  and  will  in  part  be  apparent 
25  from  the  specification. 

The  invention  accordingly  comprises  the  features  of  construction,  combinations  of  elements,  and 
arrangement  of  parts  which  will  be  exemplified  in  the  construction  hereinafter  set  forth,  and  the  scope  of  the 
invention  will  be  indicated  in  the  claims. 

In  accordance  with  this  invention,  there  is  provided  a  road  drawing  system  for  a  navigation  apparatus 
30  .  adapted  to  output  guidance  information  relating  to  a  previously  set  course,  said  system  comprising  display 

means  for  displaying  roads  connected  to  a  given  route  and  intersections,  road  data  indicating  the 
relationship  between  roads  and  intersections,  and  map  data  for  storing  positional  information  on  roads  in  the 
form  of  a  multitude  of  coordinates,  the  coordinates  indicating  the  position  of  a  road  to  be  displayed  being 
read  out  from  said  road  data  and  said  map  data,  and  the  coordinates  thus  read  out  being  turned,  contracted 

35  or  enlarged,  and  transformed  into  coordinates  of  the  set  drawing  area  of  said  display  means. 
In  the  road  drawing  system  for  a  navigation  apparatus  of  this  construction,  no  image  date  need  be 

provided.  Instead,  sections  of  road  are  automatically  drawn  and  displayed,  and  the  guidance  chart  is  thus 
displayed  in  a  simple  form.  As  a  result,  no  unnecessary  data  is  displayed  on  the  screen,  thus  eliminating 
any  risk  of  confusion.  Accordingly,  observation  of  the  guidance  chart  for  even  a  short  period  of  time  allows 

40  the  driver  to  obtain  the  precise  information  he  needs  to  follow  the  course  he  is  supposed  to  take,  which  also 
gives  him  a  feeling  of  security  while  driving. 

Furthermore,  displays  of  sections  of  road  can  be  turned,  enlarged  or  reduced  in  scale  to  allow  the  driver 
to  observe  them  with  ease,  which  also  makes  it  easier  to  read  the  names  of  intersections. 

45 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  illustrates  an  embodiment  of  the  road  drawing  system  of  this  invention  for  use  with  a  navigation 
so  apparatus; 

Fig.  2  illustrates  an  embodiment  of  a  system  configuration  to  which  a  road  drawing  system  of  this 
invention  for  use  with  a  navigation  apparatus  of  this  invention  can  be  applied; 

Fig.  3  is  a  block  diagram  schematically  illustrating  the  guidance  chart  output  processing  section; 
Fig.  4  shows  a  guidance  course  along  which  a  vehicle  is  to  be  guided  as  indicated  in  the  map  being 

considered; 
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Fig.  5  illustrates  data  on  the  roads  in  the  vicinity  of  the  course  snown  in  i-ig.  4; 
Fig.  6  illustrates  a  table  of  road  no.  data; 
Fig.  7  illustrates  a  table  of  intersection  data; 
Fig.  8  illustrates  node  series  data; 

5  Fig.  9  is  a  flow  chart  for  drawing  sections  of  road; 
Fig.  10  illustrates  a  data  processing  operation; 
Fig.  11  is  a  flow  chart  for  contraction  of  a  drawing  and  setting  a  rotation  coefficient; 
Fig.  12  illustrates  how  coordinate  transformation  into  a  drawing  area  can  be  effected; 
Fig.  13  is  a  flow  chart  for  the  process  of  node  series  drawing; 

0  Figs.  14  and  15  concretely  illustrate  the  drawing  system;  and 
Fig.  16  illustrates  a  conventional  guidance  display. 

Embodiments  of  this  invention  will  now  be  described  with  reference  to  the  attached  drawings. 
Fig.  2  shows  an  embodiment  of  a  system  configuration  for  a  navigation  apparatus  to  which  this 

invention  is  applied. 
'5  As  shown  in  Fig.  2,  the  system  includes  a  range  finder  11,  a  rudder  angle  meter  12,  an  input  section 

13,  an  input  decoding  section  14,  an  input  decoding  table  15,  a  data  processing  control  section  16,  an 
image  output  control  section,  17,  display  section  18,  and  files  21  to  23. 

The  range  finder  1  1  serves  to  measure  the  distance  travelled  by  a  vehicle.  It  may  be  of  the  type  which 
detects  and  counts  the  number  of  times  a  wheel  rotates,  or  of  the  type  which  detects  acceleration  to 

>o  determine  the  distance  travelled  by  integration.  Other  means  of  measurement  may  also  be  adopted. 
The  rudder  angle  meter  serves  to  detect  whether  the  vehicle  has  made  a  turn  at  an  intersection.  For 

example,  it  may  be  an  optical  rotation  sensor  attached  to  the  shaft  of  a  steering  wheel,  or  a  rotating  type 
resistance  volume.  Alternatively,  it  may  be  an  angle  sensor  attached  to  the  wheel  section  of  the  vehicle. 

The  input  section  13  consists  of  a  joystick,  a  key  or  a  touch  panel.  Alternatively,  it  may  be  of  the  type 
is  that  is  connected  to  the  screen  of  the  display  section  18  on  which  the  key  or  the  menu  is  displayed.  Data 

will  then  be  input  through  the  screen. 
The  input  decoding  section  14  serves  to  decode  the  data  input  through  the  input  section  13  with 

reference  to  the  input  decoding  table  15.  When  setting  a  course,  the  present  position,  the  destination,  etc. 
are  input  in  the  form  of  codes.  The  codes  are  then  transformed  into  present  position  data,  destination  data; 

30  etc.  with  reference  to  the  input  decoding  table  15.  Accordingly,  the  input  decoding  table  is  set  in 
accordance  with  the  kind  of  data  to  be  input  through  the  input  section  1  3. 

The  data  processing  control  section  16  represents  the  nucleus  of  the  navigation  apparatus.  When  the 
destination  and  the  present  position  is  set  in  the  input  section  1  3,  it  searches  for  a  course  connecting  the 
two  points  from  the  road  data  and  sets  the  same.  It  then  calls  the  navigation  program  of  the  course  stored 

35  in  the  file  21  and  executes  navigation.  The  navigation  programs  are  designed  to  display  a  guidance  chart  on 
the  screen  of  the  display  section  1  8,  to  show  photographs  of  the  intersections  or  characteristic  landmarks 
along  the  course,  to  indicate  the  distance  to  be  covered  to  reach  the  next  intersection,  to  display  other 
kinds  of  information,  and  so  on.  The  road  data  and  the  map  data  required  for  executing  navigation  are 
stored  in  the  files  22  and  23.  The  image  output  control  section  17  serves  to  control  the  images  output  to  the 

40  display  section  18.  - 
When  a  course  is  selected  by  entering  the  present  position  and  the  destination  through  the  input 

section  13  prior  to  travel,  the  data  processing  control  section  16  reads  out  the  navigation  program 
corresponding  to  the  course  selected  from  the  file  21  and  executes  the  program. 

The  navigation  program  calculates  the  present  vehicle  position  based  on  the  measurement  information 

45  from  the  range  finder  11  and  the  rudder  angle  meter  12.  It  then  displays  the  course  guidance  chart, 
indicates  the  present  vehicle  position,  etc.,  shows  objects  characteristic  of  the  course,  indicates  the 
positions  of  intersections,  and  so  on.  In  the  case  of  a  course  in  which  the  driver  has  to  cover  a  long 
distance  between  two  intersections,  for  example,  photographs  of  characteristic  landmarks  along  the  course 
will  assure  the  driver  that  he  is  on  course.  Display  of  the  guidance  chart  and  the  present  vehicle  position 

50  will  tell  him  at  which  part  of  the  course  he  is  at  present.  When  he  is  approaching  an  intersection, 
intersection  information  is  output  through  the  screen  of  the  speaker.  Audio  instructions  may  be  given  as 
needed. 

As  stated  above;  a  navigation  apparatus  guides  a  driver  along  a  course  which  is  set  prior  to  travel. 
Consequently,  the  driver  only  has  to  obtain  the  information  required  for  traveling  the  course  set  from  the 

55  guidance  chart.  In  view  of  this,  the  road  map  of  this  invention  only  provides  the  driver  with  the  exact 
information  he  needs,  irrelevant  information  being  omitted.  Road  maps  are  automatically  prepared  through 
the  navigation  programs  and  are  output  through  the  image  output  control  section  17  to  be  displayed  on  the 
screen  18.  The  block  diagram  of  Fig.  3  schematically  shows  the  image  output  control  section  17. 

3 
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Referring  to  Fig.  3,  the  file  22  stores  the  road  data  and  map  data  on  the  different  courses.  A  course 
selecting  section  32  serves  to  conduct  course  search  based  upon  the  combination  of  the  previously  entered 
present  position  and  the  destination.  It  then  reads  out  the  corresponding  road  data  and  map  data  from  the 
file  22.  A  vehicle  position  calculating  section  31  serves  to  calculate  the  present  vehicle  position  from  the 

s  information  on  the  course  selected  and  the  travel  history  obtained  from  the  result  of  computation  performed 
with  the  signals  of  the  range  finder  11  and  the  rudder  angle  meter  12.  An  image  edit  section  33  edits  the 
images  to  be  displayed  on  the  screen  of  the  display  section  18  from  the  present  vehicle  position  thus 
obtained,  the  road  data  and  the  map  data. 

As  the  vehicle  travels  along  the  predetermined  course  and  changes  its  position,  the  image  edit  section 
w  33  changes  the  range  of  display  on  the  road  map  in  accordance  with  the  present  vehicle  position  and  the 

position  of  the  destination.  The  road  map  is  displayed  while  being  turned  so  that  present  vehicle  position  2 
is  always  in  the  lower  section  of  the  screen,  with  the  road  ahead  being  displayed  in  the  upper  section,  as 
shown  in  Fig.  1  .  The  displayed  characters  are  always  kept  horizontal  so  that  they  will  not  become  harder  to 
read  as  a  result  of  the  map  turning. 

75  Accordingly,  the  sections  of  the  map  other  than  that  corresponding  to  the  particular  course  are  omitted, 
leaving  the  section  in  the  vicinity  of  the  intersection  4  only,  as  shown  in  Fig.  1  .  The  name  of  the  intersection 
4  which  the  vehicle  has  just  passed  is  displayed  on  the  screen  along  with  the  name  of  the  next  intersection 
5  and  that  of  the  guidance  intersection  6.  An  indicator  7  shown  in  Fig.  1  serves  to  indicate  the  distance 
between  the  present  position  and  the  next  intersection  5. 

20  Next,  the  drawing  system  for  outputting  the  above  display  image  will  be  described.  The  data 
configuration  will  first  be  described  with  reference  to  Figs.  4  to  8. 

In  the  map  of  Fig.  4,  a  guidance  route  9  is  indicated  by  a  thick  line.  The  map  of  Fig.  5  shows  the 
numbers  of  the  roads  in  the  vicinity  of  the  guidance  route  9  and  those  of  the  intersections  on  the  route,  the 
latter  being  encircled. 

25  The  contents  of  the  road  data  are  shown  in  Fig.  6.  Stored  in  the  data  under  each  road  number  are  the 
numbers  of  the  starting  point  and  the  terminal,  the  node  series  pointer,  the  number  of  the  second  one  of  the 
roads  having  the  same  starting  point,  and  the  number  of  the  guidance  free  road.  A  node  means  here  the 
coordinates  of  a  point  on  a  road.  A  plurality  of  node  series  are  specified  on  each  road.  A  node  series 
pointer  means  the  address  of  the  memory  in  which  the  first  node  of  a  node  series  is  stored.  A  guidance- 

30  free  road  has  been  conceived  so  that  output  of  guidance  information  such  as  intersection  names  may  be 
omitted  for  roads  which  are  easy  of  guidance  such  as  straight  ones. 

Fig.  7  shows  the  intersection  number  data  in  which  the  numbers  of  the  roads  leading  out  of  the 
intersections  as  well  as  the  intersection  names  are  stored. 

Fig.  8  shows  the  map  data  in  which  the  node  series  data  corresponding  to  the  road  numbers  specified 
35  by  the  node  series  pointer  of  Fig.  6  are  shown.  The  data  is  composed  of  node  numbers  and  node  series 

coordinates  in  east  longitude  and  north  latitude. 
Fig.  9  is  a  flow  chart  showing  the  processing  of  drawing  sections  of  road  between  intersections. 
In  Step  101,  the  guidance  route  node  series  is  read  out;  the  guidance  route  shown  in  Fig.  5  is  stored  in 

the  memory  in  the  order  of  the  road  numbers  shown  in  Fig.  10  (A).  Based  on  this,  the  node  series  data  in 
40  Fig.  8  is  read  out  in  the  order  of  the  road  numbers  to  prepare  the  data  shown  in  Fig.  10  (B). 

Next,  in  Step  102,  the  drawing  reference  points  are  set.  In  Step  103,  the  drawing  scale  and  the  rotation 
coefficient  are  set.  These  setting  operations  are  illustrated  in  Figs.  11  and  12. 

In  Step  121,  the  inclination  8  of  a  straight  line  connecting  two  drawing  reference  points  is  obtained  so 
as  to  obtain  the  angle  of  rotation.  For  example,  as  shown  in  Fig.  12  (A),  the  inclination  with  respect  to  the  Y- 

45  axis  of  the  straight  line  connecting  the  intersections  1  and  1  1  ,  which  are  drawing  reference  points,  to  each 
other  is  obtained.  Subsequently,  in  Step  1  22,  a  square  area  L  x  L  is  set  as  the  drawing  area.  The  above  two 
drawing  reference  points  are  situated  in  the  respective  centers  of  two  opposite  sides  of  this  square  area. 
Next,  in  Step  123,  it  is  judged  whether  or  not  the  node  series  between  the  two  reference  points,  for 
example,  all  the  nodes  between  the  intersections  1  and  11  shown  in  Fig.  12(A)  are  in  the  above  drawing 

so  area.  If  not,  the  drawing  range  is  enlarged  in  Step  124  so  that  all  the  nodes  between  the  reference  points 
can  be  positioned  in  the  area.  If  they  are  in  the  drawing  area,  the  drawing  scale  is  set  in  Step  125  in  such  a 
manner  that  the  drawing  range  is  included  in  the  drawing  area. 

When  turning  Fig.  12  (A)  in  order  to  bring  it  to  the  position  of  Fig.  12  (B),  for  example,  the  enlargement 
coefficient  y  and  the  rotation  coefficient  R  can  be  obtained  from  the  equations  below.  This  permits  the 

55  coordinate  transformation  from  the  coordinates  (X,Y)  on  the  road  data  to  the  coordinates  (x,y)  on  the  screen 
to  be  effected. 
7=  l/L  =  10/200 
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When  the  setting  of  the  drawing  scale  and  the  rotation  coefficient  are  completed  in  btep  1UJ  ot  i-ig.  9, 
the  process  of  drawing  the  node  series  of  the  guidance  route  is  conducted  in  Step  104.  The  process  will  be 
described  with  reference.  to  Fig.  13. 

First,  the  node  number  of  the  road  concerned  is  set  as  I  in  Step  131.  At  the  same  time,  i  is  set  as  0. 
When  i  is  not  equal  to  I  in  Step  132,  the  following  procedures  are  repeated  until  i  becomes  equal  to  I.  In 
Step  133,  the  coordinates  of  the  i-th  node  are  transformed  into  node  display  coordinates  by  contracting  and 
rotation,  as  explained  with  reference  to  Fig.  12.  If  in  step  134  i  is  found  to  be  0  (initial  value),  it  is  judged  in 
Step  135  whether  or  not  the  above  node  display  coordinates  are  in  the  screen  area.  If  the  result  is  NO,  the 
intersection  between  the  segment  defined  by  the  preceding  node  display  coordinates  and  by  the  above 
node  display  coordinates  and  the  border  line  of  the  screen  are  is  obtained  (Step  136).  The  intersection 
obtained  is  connected  to  the  preceding  node  display  coordinates  with  a  linear  line"  (Step  137),  and  then  the 
procedure  of  Step  135  is  conducted  again. 

When  the  above  node  display  coordinates  are  found  to  be  in  the  screen  area  in  Step  135,  the 
preceding  node  display  coordinates  and  the  above  node  display  coordinates  are  drawn  with  a  linear  line, 
setting  the  node  display  coordinates  to  the  preceding  ones  (Steps  138  and  139).  If  i  is  not  found  to  be  0  in 
Step  134,  the  drawing  area  is  set  in  Step  140  with  respect  to  the  intersection  having  the  node  display 
coordinates  as  the  center.  The  node  display  coordinates  are  then  set  to  the  preceding  ones  (Steps  1  40  and 
141). 

Referring  again  to  Fig.  9,  the  number  of  the  leading-out  road  is  read  out  from  the  intersection  data  of 
Fig.  7  in  Step  105.  it  is  then  judged  in  Step  106  whether  or  not  it  is  the  same  as  the  road  on  the  guidance 
route.  If  not,  the  node  series  of  the  road  is  read  out  (Step  107),  the  node  series  being  drawn  in  the  same 
manner  as  described  above  (Step  108).  When  in  Step  109  all  the  nodes  are  drawn  within  the  drawing  range, 
any  guidance-free  road  under  the  road  number  is  read  out.  If  a  guidance-free  road  is  found,  the  operation  of 
Step  107  is  conducted  again  to  draw  the  node  series. 

If  the  results  of  Steps  106,  109  and  111  are  NO,  the  road  number  next  to  the  one  set  in  Step  112  is  set. 
This  can  be  obtained  by  reading  out  from  the  intersection  data  of  Fig.  7  the  number  of  the  road  leading  out 
of  the  intersection  and  from  Fig.  6  the  road  having  the  same  starting  point.  Likewise,  the  procedures  of 
Steps  105  to  111  are  conducted  from  Step  113.  If  the  result  of  Step  113  corresponds  to  the  road  leading 
out  of  the  intersection,  i.e.,  if  all  the  roads  in  the  vicinity  of  the  intersection  have  been  drawn,  the 
intersection  name  is  displayed  in  Step  114  outside  the  intersection  area.  It  is  naturally  understood  that  the 
above  display  of  the  intersection  name  in  Step  114  is  only  effected  when  there  is  an  intersection.  If  no 
intersections  exist,  there  is  no  display  of  intersection  name.  When  in  Step  115  the  drawing  of  the  last 
intersection  on  the  guidance  route  has  not  been  completed  yet,  the  intersection  on  the  next  route  is  set,  and 
the  procedures  of  Steps  105  to  111  are  conducted,  return  being  effected  upon  completion  of  the  drawing  of 
the  last  intersection  on  the  guidance  route. 

As  an  example,  the  case  where  drawing  is  conducted  with  respect  to  the  intersection  number  2  will  be 
described  with  reference  to  Fig.  14.  For  the  intersection  2  on  the  guidance  route,  the  number  4  is  read  out 
from  the  data  of  Fig.  7  as  the  number  of  the  road  leading  out  of  the  intersection.  It  is  known  by  the  data  of 
Figs.  5  and  6  that  the  roads  5  and  8  having  the  same  starting  point  are  roads  connected  to  each  other  at  an 
intersection.  Since  the  road  8  has  been  drawn  in  Step  104,  it  is  not  drawn  in  Step  108.  As  for  the  road 
number  5,  the  guidance-free  road  under  this  number  is  read  out  and  the  road  6  is  drawn  since  the  border 
line  of  the  drawing  area  of  the  intersection  2  is  not  attained  at  the  time  of  the  drawing.  If  the  terminal  thereof 
is  within  the  drawing  area,  the  road  number  7  is  read  out  and  drawn  likewise.  By  executing  the  above 
procedures,  the  intersections  1  and  2  as  well  as  the  roads  8,  9,  10,  11...  around  them  are  drawn,  as  shown 
in  Fig.  15. 

This  invention  should  not  be  construed  as  restricted  to  the  above  embodiment;  various  modifications 
can  be  realized  within  the  scope  of  invention.  For  example,  while  in  the  above  embodiment  the  intersection 
names  are  indicated  on  the  guidance  chart,  the  existence  of  traffic  signals,  any  bridges,  railway  crossings  or 

5 



EP  0  355  232  A2 

the  like  in  the  course  may  also  be  indicated  thereon. 
Further,  complicated  sections  may  be  displayed  in  an  enlarged  state.  A  multi-window  display  system  in 

which  displays  of  different  scales  are  given  on  a  single  screen  may  of  course  be  adopted. 
As  will  be  appreciated  from  the  above  description,  the  system  in  accordance  with  this  invention  needs 

5  no  image  data  as  the  guidance  chart.  Instead,  a  map  indicative  of  information  on  sections  of  road  between 
intersections  is  automatically  displayed  as  the  guidance  chart  on  the  display  screen,  so  that  concise  display 
of  the  guidance  chart  can  be  effected  with  a  small  screen,  thus  eliminating  unnecessary  information,  which 
helps  to  avoid  any  risk  of  confusion.  As  a  result,  observation  of  the  guidance  chart  for  even  a  short  period  of 
time  allows  a  driver  to  obtain  the  precise  information  he  needs  to  follow  the  course  he  is  supposed  to  take, 

10  and  this  gives  him  a  feeling  of  security  while  driving. 

Claims 

75  1  .  A  road  drawing  system  for  a  navigation  apparatus  adapted  to  output  guidance  information  relating  to 
a  previously  set  course,  said  system  comprising  display  means  for  displaying  roads  connected  to  a  given 
route  and  intersections,  road  data  indicating  the  relationship  between  roads  and  intersections,  and  map  data 
for  storing  positional  information  on  roads  in  the  form  of  a  multitude  of  coordinates,  the  coordinates 
indicating  the  position  of  a  road  to  be  displayed  being  read  out  from  said  road  data  and  said  map  data,  and 

20  the  coordinates  thus  read  out  being  turned,  contracted  or  enlarged,  and  transformed  into  coordinates  of  the 
set  drawing  area  of  said  display  means. 

2.  A  road  drawing  system  as  claimed  in  claim  1  ,  wherein  the  present  vehicle  position  is  displayed  on  a 
screen  representing  said  display  means,  the  road  map  being  turned  to  the  purpose  of  displaying  the  road 
ahead  in  the  upper  section  of  the  screen. 

25  3.  A  road  drawing  system  as  claimed  in  claim  1  or  claim  2,  wherein  guidance  characters  are  drawn 
outside  the  drawing  range  set  for  each  of  said  intersections. 
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1  1  6  AOOO  2  <0 

2  1  5  A02A  3  9 

3  t  2  AO  44  1  8 

4  2  4  A05B  5  H 

5  2  3  AO  66  8  6 

6  3  7  A07D  0  7 

!  i  i  i  !  i 
I  i  I  I  i  i 

- i g   .  
7  

NTER5ECTIN  Uflia 

INTERSECTION  NO.  LEADING  -OUT  ROAD  INTERSECTION  NAME 

t  ,  GYORIN 

2  4  0 

3  6  0 

4  11  0 

5  9  0 



EP  0  355  232  A2 

F i g .   8  

ÔOE  SERIES  DATA 

I 1 
1 
1 

NUMBER  OF  "\ 
AOOOH  5  "*~NOOES 

A  EAST  LONGITUDE, 
(10  0  ,1  0  0  )  NORTH  LATITUOE 

1  95  '  1  05  '  1  wnnF  qFRiFS  CORRESPONDING  TO 
[  ROAD  NO.  1 

(  9  0 , 1 1 0 )  

{  8  7 , 1 1 5 )  

( 8 2 , 1   20)  y 
3  ^  

A  0  2  A  h  (100,   1 0 0 )  
1  NODE  SERIES  CORRESPONDING  TO 

(1  0  5 , 9 0 )   y  ROAD  NO.  2 

( 1 1 0 , 8 5 )  

4 

AO  4  4  H  ( 1 0 0 , 1 0 0 )  

M  1  °  '  1  '  °  '  L  NODF  SFRIFS  CORRESPONDING  TO 
I  ROAD  NO.  3 

!  1 
I 
I 



P  0  355  232  A2 

r i g .   9  

SECTION  ROAD 
MP  DRAWING )  

GUIDANCE  R.OUTE 
NODE  SERIES  READOUT 

1 
DRAWING  REFERENCE  r '  
POINT  SETTING 

DRAWING  SCALE-  ROTATION  '  
COEFEICIENT  SETTING 

101  

GUIDANCE  KUU  I  t  NUUt 
SERIES  DRAWING 

1 0 5  
\  

READOUT  FROM  INTERSECTION  DATA  NO. 
?OAD  LEADING  OUT  OF  INTERSECTION  | 

ROAD  NO. 
NODE  SERIES  READOUT 

NODE  SERIES  ' 
DRAWING f 

I 0 8  

ROAD  NO.  ■*-  READ  OUT 
FREE  OF  GUIDANCE  ROAD 

[SI  ^ - ^ A R E   THERE  N O ^ \  
—  <^REE  OF  GUIDANCE  ROADS 

^■*«v^(NO  ROAD  NO.)  ?^«-  —  

L i  

1 0 3  

1 0 4  

1 2  

ROAD  NO. 

JRAW  IN  I  tKStC  I  IUN  NANIt 
DUTSIDE  DRAWING  RANGE 
DF  INTERSECTION 

SET  THE  INTERSECTION 
ON  THE  NEXT  ROUTE 



:P  0  355  232  A2 

- i g . l O ( a )  F i g .   1 0 ( b )  

3U  I  DANCE  ROUTE jUIOANCh  ROUIE  NUUt  SfcHlfcSs 
I 

12 

13 

14 

1  5 

16 

COORDINATES  OF  INTERSECTION  1 
{  100  ,  100  ) 

(10  0,  1 0 0 )  

11  1  0  *  1  1  °  '  LfiinnP  <;frip<;  CORRESPONDING  TO 

(120  ,  120)  ROA0  N0-3 

( 1 3 0 , 1 3 0 )   y 

( •130,1   3  0 )  

I  VNODE  SERIES  CORRESPONDING  TO 
|  [  ROAD  NO.  8 

1  J  

I  NODE  SERIES  CORRESPONDING  TO 
f  ROAD  NO.  14 

( 2 9 0 , 2 9 0 )  

(300   ,  30  0)  J  -*  COORDINATES  OF  INTERSECTION 

( 3 0 0 , 3 0 0 )  

( 3 1 0 ,   300  ) 
VlOPE  CFDI«  rnRRPSPONniNG  TO 

j  ROAD  NO.  15 



P  0  355  232  A2 

r i g .   I  I 

SETTING  OF  DRAWING  SCALE  \  
AND  ROTATION  COEFFICIENT  J  

V 
D8TAIN  ROTATION  ANGLE  BY  J  
OBTAINING  INCLINATION  OF  TWO 
3RAWING  REFERENCE  POINTS 

0 3  

1 2 1  

1 2 3  



EP  0  355  232  A2 

F i g .   1 2   ( a )  

F i g .   1 2 ( b )  



• i g . i o  

ODE  SERIES 

—  -  if  u  i*i  o  c  rv  vi  i 
ODES,  i  ■*-  0  | 

i 

51  

F  PRECEDING  NODE  INTO 
ODE  DISPLAY  COORDINATES  , 
ASED  ON  ROTATIONAL  J 
ONTRACTION 

5 y  

4 0 .  

ET  INTtnStU  I  IUN 
RAWING  AREA  HAVING 
ODE  DISPLAY  COORDINATES 
S  ITS  CENTER 

'RECEDING  NUUt  UlsrLMl 
COORDINATES  ■*—  NODE 
IISPLAY  COORDINATES 

J 
141  DISPLAY  COORDINATES 

AND  NODE  DISPLAY 
COORDINATES  WITH  A 
LINEAR  LINE 

rKt.l-E.UHNU  UwrLHi 
COORDINATES  NODE  ' 
DISPLAY  COORDINATES 

IEGMENT  DEFINED  BY  PRECEDING 
I0DE  DISPLAY  -COORDINATES 
IND  BORDER  LINE  OF 
IISPLAY  AREA 

OBTAINED  WITH  PRECEDING 
nODE  DISPLAY  COORDINATES 

 ̂ RETURN  J  



EP  0  355  232  A2 

F i g .   1 4  

12 

INTERSECTION 

DRAWING  AREA 



EP  0  355  232  A2 

F i g .   1 5  

y   . . . . .  

OGAWA-CHO 

GYOR  I  N 



EP  0  355  232  A2 

F i g .   1 6  


	bibliography
	description
	claims
	drawings

