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Description 

FIELD  OF  THE  INVENTION 

This  invention  relates  in  general  to  a  correcting 
method  for  correcting  errors  in  a  terrestrial  mag- 
netism  heading  sensor,  and  in  particular,  to  such  a 
method  which  is  applied  to  a  location  detecting 
apparatus  which  detects  the  location  of  a  moving 
body  on  the  basis  of  the  heading  signal  from  a 
terrestrial  magnetism  heading  sensor  attached  to 
the  moving  body  and  the  rotational  angle  signal 
from  a  rotational  angle  sensor  attached  to  the  mov- 
ing  body. 

DESCRIPTION  OF  THE  PRIOR  ART 

As  a  conventional  vehicle  location  detecting 
system,  there  has  been  proposed  a  system  which 
uses  the  principle  of  dead  reckoning  and  which 
includes  a  distance  sensor,  a  direction  or  heading 
sensor,  and  processing  units  for  giving  necessary 
processes  to  output  signals  from  the  distance  and 
heading  sensors.  In  the  dead  reckoning,  data  re- 
garding  the  present  location  of  a  vehicle  is  ob- 
tained  by  adding  the  amount  of  changes  in  dis- 
tance  and  heading  to  a  last-known  location  data. 
However,  there  is  the  drawback  that  the  distance 
and  heading  errors  that  are  inevitably  inherent  in 
the  distance  and  heading  sensors  are  accumulated 
with  vehicle  travel,  and  errors  in  the  present  loca- 
tion  data  are  also  accumulated. 

Particularly,  in  the  case  that  a  terrestrial  mag- 
netism  heading  sensor  is  employed  as  the  afore- 
mentioned  heading  sensor,  if  the  vehicle  is  not 
magnetized  at  all,  an  accurate  heading  detection 
signal  can  be  outputted  on  the  basis  of  the  correla- 
tion  between  the  terrestrial  magnetism  and  the 
sensor.  However,  since  it  is  rare  that  a  vehicle  is 
not  magnetized  at  all,  and  since  a  vehicle  is  mag- 
netized  in  a  greater  or  less  degree,  the  heading 
detected  by  the  terrestrial  magnetism  heading  sen- 
sor  is  greatly  departed  from  the  actual  heading  of 
the  vehicle  due  to  the  magnetized  vehicle. 

More  specifically,  in  the  condition  that  a  vehicle 
is  not  magnetized  at  all,  the  center  of  a  terrestrial 
magnetism  heading  circle  coincides  with  the  origin 
of  coordinates  (see  FIG.  1).  Thus,  an  accurate 
heading  vector  D1  can  be  obtained  on  the  basis  of 
the  output  data  (x1,  y1)  from  the  terrestrial  mag- 
netism  heading  sensor. 

But,  in  the  condition  that  a  vehicle  is  mag- 
netized,  the  center  of  the  terrestrial  magnetism 
heading  circle  is  departed  from  the  origin  of  coordi- 
nates  (see  FIG.  2).  Therefore,  the  heading  vector 
D2  obtained  on  the  basis  of  the  output  data  (x2,  y2) 
from  the  terrestrial  magnetism  heading  sensor  is 
greatly  departed  from  the  accurate  heading  vector 

D1,  so  that  it  is  difficult  to  detect  an  accurate 
vehicle  location. 

In  order  to  eliminate  the  aforementioned 
drawback,  there  has  been  proposed  a  method 

5  wherein  a  vehicle  turns  360  degrees  before  it  ac- 
tually  travels,  the  magnetized  amounts  dx1  and  dyl 
of  the  vehicle  are  detected  on  the  basis  of  the 
output  circle  resulting  from  the  turning  of  360  de- 
grees,  and  in  actual  vehicle  travel  thereafter,  an 

io  accurate  heading  data  is  obtained  by  making  cor- 
rection  based  on  the  detected  magnetized  amounts 
(Toyota  Technique  No.  34  volume,  No.  2, 
"Nabicon",  December,  1984). 

However,  in  the  aforementioned  correcting 
75  method,  the  heading  data  can  be  corrected  on  the 

basis  of  the  magnetized  amount  before  the  vehicle 
actually  travels,  but  in  the  case  that  the  vehicle  is 
newly  magnetized  during  actual  vehicle  travel, 
there  is  high  possibility  that  the  heading  data  can- 

20  not  be  corrected  on  the  basis  of  the  newly  mag- 
netized  amount.  Therefore,  there  is  high  possibility 
that  the  accuracy  of  vehicle  location  detection  will 
be  greatly  reduced. 

More  specifically,  in  the  aforementioned  meth- 
25  od,  it  is  necessary  that  a  vehicle  is  turned  360 

degrees,  but  there  is  no  guaranty  that,  in  actual 
vehicle  travel,  there  exists  a  space  for  the  turning 
of  360  degrees.  If  the  space  does  not  exist,  the 
detection  of  vehicle  location  is  made  without  cor- 

30  rection  based  on  the  newly  magnetized  amount. 
Particularly,  in  actual  vehicle  travel,  in  passing 
through  the  strong  magnetic  field  of  rail  crossings 
and  the  like,  the  vehicle  may  be  newly  magnetized. 
When  the  vehicle  is  newly  magnetized,  since  the 

35  magnetized  amounts  dx1  and  dy1  of  the  vehicle 
are  changed  to  dx2  and  dy2,  the  dx1  and  dy1  must 
be  corrected  to  the  dx2  and  dy2  in  order  to  ac- 
curately  detect  the  vehicle  location. 

If,  therefore,  correction  is  made  not  by  the  new 
40  magnetized  amounts  dx2  and  dy2  but  by  the  pre- 

vious  magnetized  amount  dx1  and  dy1  ,  the  correc- 
tion  values  are  selected  independently  of  the  ac- 
tually  magnetized  amounts.  As  a  result,  it  is  difficult 
to  detect  an  accurate  vehicle  location. 

45  Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  an  improved  method  which  is 
capable  of  correcting  heading  errors  resulting  from 
the  magnetized  vehicle  by  the  magnetic  field  other 
than  terrestrial  magnetism. 

50  Another  object  of  the  invention  is  to  provide  an 
improved  method  which  is  capable  of  correcting 
readily  and  accurately  errors  in  a  terrestrial  mag- 
netism  heading  sensor  that  result  from  the  mag- 
netized  vehicle  by  the  magnetic  field  other  than 

55  terrestrial  magnetism,  without  the  turning  travel  of 
360°  of  a  vehicle. 

SUMMARY  OF  THE  INVENTION 
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The  foregoing  objects  are  accomplished  in  ac- 
cordance  with  the  present  invention  by  providing, 
in  a  location  detecting  apparatus  which  detects  the 
location  of  a  moving  body  on  the  basis  of  the 
heading  signal  from  a  terrestrial  magnetism  head- 
ing  sensor  attached  to  the  moving  body  and  the 
rotational  angle  signal  from  a  rotational  angle  sen- 
sor  attached  to  the  moving  body,  a  correcting 
method  for  correcting  errors  in  a  terrestrial  mag- 
netism  heading  sensor,  comprising  the  steps  of: 
detecting  the  amount  of  a  heading  change  of  the 
moving  body  that  is  made  when  the  moving  body 
turns  a  curve,  and  detecting  a  magnetized  amount 
of  the  moving  body  on  the  basis  of  the  detected 
amount  of  a  heading  change,  an  output  from  the 
terrestrial  magnetism  heading  sensor  before  the 
heading  change  is  made  and  an  output  from  the 
terrestrial  magnetism  heading  sensor  after  the 
heading  change  is  made.  The  amount  of  a  heading 
change  may  be  detected  on  the  basis  of  the  rota- 
tional  angle  signal  from  the  rotational  angle  sensor. 
The  amount  of  a  heading  change  may  also  be 
detected  on  the  basis  of  a  present  location  of  the 
moving  body  which  is  located  on  road  map.  The 
moving  body  may  comprise  a  vehicle. 

Also,  the  foregoing  objects  are  accomplished  in 
accordance  with  the  present  invention  by  providing, 
in  a  location  detecting  apparatus  which  detects  the 
location  of  a  moving  body  on  the  basis  of  the 
heading  signal  from  a  terrestrial  magnetism  head- 
ing  sensor  attached  to  the  moving  body  and  the 
rotational  angle  signal  from  a  rotational  angle  sen- 
sor  attached  to  the  moving  body,  a  correcting 
method  for  correcting  errors  in  a  terrestrial  mag- 
netism  heading  sensor,  comprising  the  steps  of: 
detecting  a  magnetized  amount  of  the  moving  body 
on  the  basis  of  a  heading  of  the  moving  body  and 
a  radius  of  a  terrestrial  magnetism  heading  circle, 
and  correcting  the  heading  signal  on  the  basis  of 
the  detected  magnetized  amount.  The  heading  of 
the  moving  body  may  be  detected  on  the  basis  of 
the  rotational  angle  signal  from  the  rotational  angle 
sensor.  The  heading  of  the  moving  body  may  also 
be  detected  on  the  basis  of  a  present  location  of 
the  moving  body  which  is  located  on  road  map.  It 
may  be  determined  whether  the  moving  body  is 
located  on  road  which  is  shown  in  road  map,  in  the 
case  that  the  moving  body  is  located  on  the  road, 
the  heading  of  the  moving  body  may  be  detected 
on  the  basis  of  a  present  location  of  the  moving 
body  on  road  map  data,  and  in  the  case  that  the 
moving  body  is  not  located  on  the  road,  the  head- 
ing  of  the  moving  body  may  be  detected  on  the 
basis  of  the  rotational  angle  signal  from  the  rota- 
tional  angle  sensor.  The  moving  body  may  com- 
prise  a  vehicle. 

Also,  the  foregoing  objects  are  accomplished  in 
accordance  with  the  present  invention  by  providing, 

in  a  location  detecting  apparatus  which  detects  the 
location  of  a  moving  body  on  the  basis  of  the 
heading  signal  from  a  terrestrial  magnetism  head- 
ing  sensor  attached  to  the  moving  body  and  the 

5  rotational  angle  signal  from  a  rotational  angle  sen- 
sor  attached  to  the  moving  body,  a  correcting 
method  for  correcting  errors  in  a  terrestrial  mag- 
netism  heading  sensor,  comprising  the  steps  of: 
detecting  a  magnetized  amount  of  the  moving  body 

io  on  the  basis  of  a  heading  of  the  moving  body  and 
a  radius  of  a  terrestrial  magnetism  heading  circle, 
and  if  the  moving  body  curves,  detecting  a  mag- 
netized  amount  of  the  moving  body  on  the  basis  of 
an  amount  of  heading  change  when  the  moving 

is  body  curves  and  two  output  signals  from  the  ter- 
restrial  magnetism  heading  sensor  before  and  after 
the  moving  body  curves,  and  correcting  the  head- 
ing  signal  on  the  basis  of  the  detected  magnetized 
amount.  The  heading  of  the  moving  body  may  be 

20  detected  on  the  basis  of  the  heading  signal  from 
the  terrestrial  magnetism  heading  sensor.  The 
heading  of  the  moving  body  may  also  be  detected 
on  the  basis  of  a  present  location  of  the  moving 
body  which  is  located  on  road  map.  It  may  be 

25  determined  whether  the  moving  body  is  located  on 
road  which  is  shown  in  road  map,  in  the  case  that 
the  moving  body  is  located  on  the  road,  the  head- 
ing  of  the  moving  body  may  be  detected  on  the 
basis  of  a  present  location  of  the  moving  body  on 

30  road  map  data,  and  in  the  case  that  the  moving 
body  is  not  located  on  the  road,  the  heading  of  the 
moving  body  may  be  detected  on  the  basis  of  the 
rotational  angle  signal  from  the  rotational  angle 
sensor.  The  moving  body  may  comprise  a  vehicle. 

35 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  drawbacks  of  a  prior-art  correcting  method 
for  correcting  errors  in  a  terrestrial  magnetism 

40  heading  sensor  and  the  features  and  advantages  of 
a  correcting  method  for  correcting  errors  in  a  ter- 
restrial  magnetism  heading  sensor  in  accordance 
with  the  present  invention  will  be  more  clearly 
understood  from  the  following  description  taken  in 

45  conjunction  with  the  accompanying  drawings  in 
which: 

Figure  1  is  a  view  showing  output  of  the  terres- 
trial  magnetism  heading  sensor  in  the  condition 
that  a  vehicle  is  not  magnetized  at  all,  the  center 

50  of  a  terrestrial  magnetism  heading  circle  coin- 
ciding  with  the  origin  of  coordinates; 
Figure  2  is  a  view  showing  output  of  the  terres- 
trial  magnetism  heading  sensor  in  the  condition 
that  a  vehicle  is  magnetized,  the  center  of  the 

55  terrestrial  magnetism  heading  circle  being  de- 
parted  from  the  origin  of  coordinates; 
Figure  3  is  a  block  diagram  showing  the  con- 
struction  of  one  apparatus  for  carrying  out  a 
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correcting  method  for  correcting  errors  in  a  ter- 
restrial  magnetism  heading  sensor  in  accor- 
dance  with  the  present  invention; 
Figure  4  is  a  view  showing  output  change  of  the 
terrestrial  magnetism  heading  sensor  when  the 
heading  change  of  a  vehicle  is  made; 
Figure  5  is  a  view  showing  the  output  change  of 
the  terrestrial  magnetism  heading  sensor  when 
the  vehicle  is  newly  magnetized; 
Figure  6  illustrates  the  amount  of  the  heading 
change  detected  by  the  terrestrial  magnetism 
heading  sensor  when  the  vehicle  is  turned  by  0; 
Figure  7  illustrates  the  condition  that  the  vehicle 
is  not  turned; 
Figure  8  illustrates  the  condition  that  the  vehicle 
is  turned  anticlockwise  from  the  position  shown 
in  Figure  7; 
Figure  9  is  a  block  diagram  showing  the  con- 
struction  of  another  apparatus  for  carrying  out  a 
correcting  method  for  correcting  errors  in  a  ter- 
restrial  magnetism  heading  sensor  in  accor- 
dance  with  the  present  invention; 
Figure  10  is  a  view  showing  the  condition  that 
the  vehicle  is  travelling  in  the  direction  of  a 
heading  01  ; 
Figure  11  is  a  view  showing  the  output  of  the 
terrestrial  magnetism  heading  sensor  shown  in 
Figure  9  when  the  vehicle  shown  in  Figure  10  is 
magnetized; 
Figure  12  is  a  schematic  view  illustrating  the 
condition  that  the  vehicle  is  traveling  along  road 
R,  which  traverses  a  rail  crossing  C,  in  the 
direction  indicated  by  the  solid  line  therein; 
Figure  13  illustrates  a  flow  chart  representing 
the  essential  steps  in  another  preferred  method 
of  carrying  out  the  present  invention; 
Figure  14  is  a  block  diagram  showing  the  con- 
struction  of  a  preferred  apparatus  for  carrying 
out  the  method  shown  in  Figure  13; 
Figure  15  schematically  illustrates  the  condition 
that  a  vehicle  is  travelling  in  the  direction  of  a 
heading  05  from  the  condition  that  it  is  travelling 
in  the  direction  of  a  heading  04;  and 
Figure  16  is  a  view  showing  the  output  change 
of  the  terrestrial  magnetism  heading  sensor 
when  the  vehicle  is  turned  in  the  direction  of  the 
heading  05  shown  in  Figure  15  from  the  direc- 
tion  of  the  heading  04  shown  in  Figure  15. 

DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

Referring  to  FIG.  3  of  the  drawings,  there  is 
shown  the  construction  of  one  apparatus  for  carry- 
ing  out  a  correcting  method  for  correcting  errors  in 
a  terrestrial  magnetism  heading  sensor  in  accor- 
dance  with  the  present  invention.  The  apparatus 
includes  a  terrestrial  magnetism  heading  sensor  1  , 
and  means  2  for  detecting  the  heading  change  of  a 

vehicle,  for  example,  a  wheel  velocity  sensor.  The 
data  from  the  terrestrial  magnetism  heading  sensor 
1  and  wheel  velocity  sensor  2  are  inputted  to 
operation  means  3. 

5  FIG.  4  illustrates  output  change  of  the  terres- 
trial  magnetism  heading  sensor  1  when  the  head- 
ing  change  of  a  vehicle  is  made.  As  the  vehicle  is 
turned  by  0,  the  output  of  the  terrestrial  magnetism 
heading  sensor  1  is  changed  from  A  indicated  in 

70  FIG.  4  to  B.  If  the  radius  of  a  heading  circle  of  the 
terrestrial  magnetism  heading  sensor  1  is  not 
changed  before  and  after  the  heading  change  is 
made,  as  clearly  shown  in  FIG.  4,  the  center  0  of 
the  heading  circle  is  the  vertex  of  an  isosceles 

75  triangle  with  a  base  AB  and  a  vertical  angle  0. 
Accordingly,  if  the  amount  of  heading  change  0 
and  rotational  direction  of  the  vehicle,  the  output  A 
of  the  terrestrial  magnetism  heading  sensor  1  be- 
fore  the  heading  change  is  made,  and  the  output  B 

20  of  the  terrestrial  magnetism  heading  sensor  1  after 
the  heading  change  is  made  are  obtained,  the 
center  of  the  heading  circle,  that  is,  the  magnetized 
amount  can  be  obtained. 

The  terrestrial  magnetism  heading  sensor  out- 
25  puts  A  and  B  are  detected  by  the  terrestrial  mag- 

netism  heading  sensor  1  ,  the  0  is  detected  by  the 
means  2  for  detecting  the  heading  change  of  a 
vehicle,  and  as  shown  in  FIG.  3,  on  the  basis  of 
these  data,  the  magnetized  amount  is  obtained  by 

30  the  aforementioned  principle. 
On  the  basis  of  the  aforementioned  principle, 

the  present  invention  will  be  described  in  conjunc- 
tion  with  the  embodiment  shown  in  FIGS.  5,  6,  7 
and  8. 

35  FIG.  5  illustrates  the  output  change  of  the  ter- 
restrial  magnetism  heading  sensor  when  the  ve- 
hicle  is  newly  magnetized.  It  is  assumed  that  the 
vehicle  is  newly  magnetized  during  vehicle  travel 
and  the  magnetized  amounts  dx  and  dy  are 

40  changed  to  dx'  and  dy',  respectively.  Also,  it  is 
assumed  that  the  relatively  stable  terrestrial  mag- 
netism  heading  sensor  output  before  the  vehicle 
curves  is  A'(x1,  y1)  and  the  relatively  stable  terres- 
trial  magnetism  heading  sensor  output  after  the 

45  vehicle  curves  is  B'(x2,  y2). 
First,  the  terrestrial  magnetism  heading  sensor 

output  A'(x1,  y1)  is  memorized  in  the  operation 
means  3.  Next,  when  the  heading  change  is  made, 
the  amount  of  the  heading  change  0s  is  determined 

50  by  the  wheel  velocity  sensor  2  of  the  left  and  right 
wheels  (see  FIG.  6).  FIG.  7  illustrates  the  vehicle 
that  is  not  turned,  and  FIG.  8  illustrates  the  vehicle 
that  is  turned  anticlockwise  by  an  angle  of  0.  It  is 
assumed  that  the  heading  change  0s  detected  by 

55  the  wheel  velocity  sensor  2  is  equal  to  the  angle  0. 
After  the  heading  change  is  made,  the  output  B' 
(x2,  y2)  of  the  heading  sensor  is  obtained. 

Then,  if  the  coordinates  S(Sx,  Sy)  of  the  mid- 

4 
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die  point  S  between  A'  and  B'  and  the  length  L 
between  A'  and  B'  are  defined  by  the  following 
equations: 

S(Sx,  Sy)  =  ((x1  +  x2)/2,  (y1  +  y2)/2) 
Length  L  =  ((x1  -  x2)2  +  (y1  -  y2)2)1'2, 

the  length  H  between  the  center  0'  of  the  heading 
circle  and  the  middle  point  S  between  A'  and  B' 
can  be  calculated  by  the  following  equation: 

H  =  (L/2)/tan(0s/2). 

And,  if  the  direction  0A'B'  of  the  vector  A'B'  and 
the  direction  0So'  of  the  vector  SO'  are  defined  by 
the  following  equations: 

eA'B'  =  tan~1((y2-  y1)/(x2  -  x1))  (-7r<eA.B'<7r) 
0so'  =  8a'b'  + 

the  center  0'(dx',  dy')  of  the  magnetized  amount 
can  be  calculated  by  the  following  equation: 

(dx',  dy')  =  (Sx  +  H  cos(0so).  Sy  +  H  sin(0so))- 

While  it  has  been  described  that  the  heading 
change  is  detected  by  the  wheel  velocity  sensor,  it 
is  noted  that  the  heading  change  may  also  be 
detected  by  other  rotational  angle  sensors  or  on 
the  basis  of  the  present  location  of  a  vehicle  which 
is  located  on  road  map.  When  the  vehicle  is  newly 
magnetized,  the  heading  of  the  vehicle  is  detected 
by  the  rotational  angle  sensor  until  the  new  mag- 
netized  amount  is  calculated  in  accordance  with 
the  present  invention.  Since  the  rotational  angle 
sensor  cannot  be  used  for  a  period  of  long  time 
because  the  errors  in  the  heading  detected  by  the 
rotational  angle  sensor  are  accumulated,  it  is  nec- 
essary  that  the  rotational  angle  sensor  is  quickly 
replaced  with  the  terrestrial  magnetism  heading 
sensor  which  is  capable  of  detecting  absolute 
heading.  While  the  computation  of  the  correction 
amount  has  been  described  in  the  case  that  the 
vehicle  turns  one  curve,  it  is  noted  that  higher 
accurate  magnetized  amount  can  be  obtained  by 
using  data  regarding  curves  wherein  there  is  the 
amount  of  the  heading  change  of  a  vehicle  or  by 
obtaining  the  average  value  of  data  regarding  the 
centers  of  heading  circle  by  using  data  when  the 
vehicle  was  turned  many  times. 

Referring  to  FIG.  9,  there  is  shown  the  con- 
struction  of  another  apparatus  for  carrying  out  a 
correcting  method  for  correcting  errors  in  a  terres- 
trial  magnetism  heading  sensor  in  accordance  with 
the  present  invention.  The  apparatus  comprises  a 
rotational  angle  sensor  11  (for  example,  a  wheel 
velocity  sensor),  a  change  amount  computing  cir- 
cuit  12  for  computing  the  amount  of  the  heading 

change  of  a  vehicle  upon  a  rotational  angle  signal 
from  the  rotational  angle  sensor  11,  a  heading 
computing  circuit  13  for  computing  a  present  head- 
ing  of  the  vehicle  upon  a  heading  change  signal 

5  from  the  change  amount  computing  circuit  12,  a 
terrestrial  magnetism  heading  sensor  14,  a  correc- 
tion  value  computing  circuit  15  for  computing  the 
center  coordinates  of  a  terrestrial  magnetism  head- 
ing  circle  upon  a  heading  signal  from  the  heading 

io  computing  circuit  13  and  a  heading  signal  from  the 
terrestrial  magnetism  heading  sensor  14  and  for 
outputting  the  computed  center  coordinates  as  a 
correction  value,  a  correction  circuit  16  for  produc- 
ing  a  corrected  heading  signal  upon  the  heading 

is  signal  from  the  terrestrial  magnetism  heading  sen- 
sor  14  and  a  correction  value  signal  from  the 
correction  value  computing  circuit  15,  and  a  loca- 
tion  computing  circuit  17  for  computing  the  present 
location  of  a  vehicle  upon  either  of  the  heading 

20  signal  from  the  heading  computing  circuit  13  and 
the  corrected  heading  signal  from  the  correction 
circuit  16,  and  upon  a  distance  signal  (which  is 
produced  on  basis  of  the  output  signal  from  the 
wheel  velocity  sensor  not  shown). 

25  More  particularly,  the  aforementioned  change 
amount  computing  circuit  12  maintains  the  output 
signal  from  the  rotational  angle  sensor  11  and 
computes  the  amount  of  the  heading  change  of  a 
vehicle  by  computing  the  difference  between  the 

30  present  output  signal  and  the  previous  output  sig- 
nal.  The  aforementioned  heading  computing  circuit 
13  integrates  the  amount  of  the  heading  change 
obtained  by  the  change  amount  computing  circuit 
12  and  computes  the  heading  signal  by  adding  a 

35  reference  value  if  necessary.  On  the  basis  of  the 
heading  signal  from  the  terrestrial  magnetism  head- 
ing  sensor  14,  the  aforementioned  correction  value 
computing  circuit  15  computes  a  point  which  is 
located  on  the  radius  of  a  terrestrial  magnetism 

40  heading  circle  in  the  direction  which  is  spaced  180 
degrees  from  the  heading  obtained  by  the  heading 
computing  circuit  13  and  outputs  the  computed 
point  as  a  correction  value.  The  aforementioned 
correction  circuit  16  produces  an  accurate  heading 

45  signal  by  subtracting  the  aforesaid  correction  value 
from  the  heading  signal  outputted  from  the  terres- 
trial  magnetism  heading  sensor  14.  The  aforemen- 
tioned  location  computing  circuit  17  computes  the 
present  location  of  a  vehicle  on  the  basis  of  the 

50  heading  signal  outputted  from  the  heading  comput- 
ing  circuit  13  and  the  distance  signal,  until  the 
correction  is  made.  After  the  correction  is  made, 
the  location  computing  circuit  17  computes  the 
present  location  of  a  vehicle  on  the  basis  of  the 

55  accurate  heading  signal  outputted  from  the  correc- 
tion  circuit  16  and  the  distance  signal. 

The  operation  of  the  location  detecting  appara- 
tus  constructed  as  described  above  will  hereinafter 
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be  described  in  detail. 
In  the  case  that  the  vehicle  was  magnetized 

when  travelling  in  the  direction  of  a  heading  01 
shown  in  FIG.  10,  the  output  M  of  the  terrestrial 
magnetism  heading  sensor  14  is  shown  by  M(x1, 
y1)  in  FIG.  11  because  the  heading  sensor  14  is 
subjected  to  the  influence  of  the  magnetized  ve- 
hicle. 

This  output  M  indicates  the  heading  01  with 
respect  to  the  center  of  the  terrestrial  magnetism 
heading  circle  (shown  by  the  broken  line  in  FIG. 
11)  which  is  moved  because  of  the  influence  of  the 
magnetized  vehicle  and  a  heading  03  with  respect 
to  the  origin  of  coordinates. 

However,  if  the  amount  of  the  heading  change 
of  a  vehicle  is  computed,  on  the  basis  of  the 
rotational  angle  signal  from  the  rotational  angle 
sensor  11,  by  the  change  amount  computing  circuit 
12,  and  the  present  heading  of  the  vehicle  is  com- 
puted,  on  the  basis  of  the  change  amount  signal 
from  the  change  amount  computing  circuit  12,  by 
the  heading  computing  circuit  13,  the  aforesaid 
heading  01  can  be  obtained.  Although  there  exists 
a  little  error,  the  heading  01  can  be  regarded  as  an 
accurate  heading  because  the  error  is  extremely 
small  as  compared  with  errors  in  the  terrestrial 
magnetism  heading  sensor  14.  And,  in  the  correc- 
tion  value  computing  circuit  15,  on  the  basis  of  the 
heading  signal  (x1,  y1)  from  the  terrestrial  mag- 
netism  heading  sensor  14,  the  point  (dx,  dy),  which 
is  spaced  by  the  radius  x  of  the  terrestrial  mag- 
netism  heading  circle  in  the  direction  which  is 
spaced  180  degrees  from  the  heading  01  obtained 
by  the  heading  computing  circuit  13,  can  be  com- 
puted  and  outputted  as  a  correction  value.  If  02 
(shown  in  FIG.  11)  =  01  -  180°  ,  the  dx  and  dy  can 
be  calculated  as 

dx  =  x1  +  x  cos(02), 
dy  =  y1  +  x  sin(02). 

Accordingly,  in  the  aforementioned  correction 
circuit  16,  an  accurate  heading  signal  can  be  ob- 
tained  by  subtracting  the  aforesaid  correction  value 
(dx,  dy)  from  the  heading  signal  (x1,  y1)  from  the 
terrestrial  magnetism  heading  sensor  14. 

And,  in  the  aforementioned  location  computing 
circuit  17,  the  present  location  of  a  vehicle  can  be 
computed  on  the  basis  of  the  aforesaid  accurate 
heading  signal  from  the  correction  circuit  16  and 
the  distance  signal. 

Also,  until  the  aforesaid  correction  value  (dx, 
dy)  is  obtained,  the  present  location  of  a  vehicle  is 
computed  on  the  basis  of  the  heading  signal  from 
the  heading  computing  circuit  13  and  the  distance 
signal  because  the  output  signal  M  from  the  terres- 
trial  magnetism  heading  sensor  14  cannot  be  used. 

FIG.  12  schematically  illustrates  the  condition 

that  the  vehicle  is  traveling  along  road  R,  which 
traverses  a  rail  crossing  C,  in  the  direction  in- 
dicated  by  the  solid  line  therein. 

In  this  case,  when  the  vehicle  passes  the  rail 
5  crossing  C,  a  large  magnetized  amount  occurs,  and 

therefore,  the  heading  a  (shown  by  the  broken  line 
in  FIG.  12)  detected  by  the  terrestrial  magnetism 
heading  sensor  14  is  greatly  departed  from  the 
heading  of  the  road  R. 

io  But,  even  this  case,  the  heading  b  (shown  by 
the  broken  line  in  FIG.  12)  computed  on  the  basis 
of  the  output  signal  from  the  rotational  angle  sensor 
1  1  is  substantially  equal  to  the  heading  of  the  road 
R.  Accordingly,  on  the  basis  of  the  computed  head- 

15  ing  b,  a  correction  value  with  respect  to  the  output 
signal  from  the  terrestrial  magnetism  heading  sen- 
sor  14  is  computed,  and  thereafter,  the  present 
location  of  the  vehicle  can  be  detected  on  the  basis 
of  the  output  signal  from  the  terrestrial  magnetism 

20  heading  sensor  14.  More  specifically,  until  the 
heading  b  is  greatly  departed  from  the  heading  of 
the  road  R  after  the  vehicle  passed  the  rail  cross- 
ing  R,  the  detection  of  the  present  location  is  made 
on  the  basis  of  the  heading  b,  and  the  correction 

25  value  with  respect  to  the  output  signal  from  the 
terrestrial  magnetism  heading  sensor  14  is  com- 
puted.  After  the  correction  value  is  computed,  the 
output  signal  from  the  terrestrial  magnetism  head- 
ing  sensor  14  is  corrected  on  the  basis  of  the 

30  correction  value  and  an  accurate  heading  is  ob- 
tained.  Upon  the  accurate  heading,  the  detection  of 
the  present  location  can  be  made. 

It  is  noted  that  this  invention  is  not  limited  to 
the  aforementioned  embodiment.  For  example, 

35  while  it  has  been  described  that  the  correction 
value  with  respect  to  the  terrestrial  magnetism 
heading  sensor  14  is  computed  on  the  basis  of  the 
heading  b  computed  from  the  output  signal  from 
the  rotational  angle  sensor  11,  it  is  noted  that,  on 

40  road  map  which  is  stored  as  digital  data,  the  cor- 
rection  value  may  also  be  computed  on  the  basis 
of  the  heading  of  the  road  on  which  the  vehicle  is 
located.  Also,  it  is  determined  whether  a  vehicle  is 
located  on  the  road  which  is  stored  as  digital  data, 

45  and  the  correction  value  with  respect  to  the  terres- 
trial  magnetism  heading  sensor  14  may  be  com- 
puted  on  the  basis  of  the  heading  of  the  road  in  the 
case  that  the  vehicle  is  located  on  the  road,  and 
the  aforesaid  heading  b  in  the  case  that  the  vehicle 

50  is  not  located  on  the  road.  Furthermore,  a  plurality 
of  data  are  sampled  by  the  terrestrial  magnetism 
heading  sensor  14,  and  by  filtering  or  averaging 
the  plurality  of  sample  data  to  exclude  the  influ- 
ence  of  deviation,  etc.  resulting  from  an  elevated 

55  road,  a  bridge  and  the  like,  location  output  located 
on  an  accurate  terrestrial  magnetism  heading  circle 
can  be  obtained. 

FIG.  13  illustrates  a  flow  chart  representing  the 
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essential  steps  in  another  preferred  method  of  car- 
rying  out  the  present  invention.  At  a  step  1,  the 
output  data  from  a  terrestrial  magnetism  heading 
sensor  and  the  output  data  from  a  rotational  angle 
sensor  are  periodically  collected.  At  a  step  2,  it  is 
determined  whether  a  sufficient  amount  of  data  are 
collected  for  correction  of  a  first  magnetized 
amount.  Similarly,  at  a  step  4,  it  is  determined 
whether  a  sufficient  amount  of  data  are  collected 
for  correction  of  a  second  magnetized  amount.  In 
the  case  that  it  was  determined  that  sufficient  data 
were  not  collected  for  the  correction  of  a  first 
magnetized  amount,  determinations  and  processes 
in  the  steps  following  the  step  4  will  be  made. 

In  the  case  that,  at  the  step  2,  it  was  deter- 
mined  that  a  sufficient  amount  of  data  were  col- 
lected  for  the  correction  of  a  first  magnetized 
amount,  the  first  magnetized  amount  is  computed 
at  a  step  3  on  the  basis  of  the  heading  data  of  a 
vehicle  and  the  heading  data  outputted  from  the 
terrestrial  magnetism  heading  sensor,  that  is,  on 
the  basis  of  the  heading  data  and  the  data  regard- 
ing  the  radius  of  a  terrestrial  magnetism  heading 
circle,  and  the  determination  of  the  aforesaid  step  4 
is  made.  In  the  case  that,  at  the  step  4,  it  was 
determined  that  a  sufficient  amount  of  data  were 
collected  for  the  correction  of  a  second  magnetized 
amount,  the  second  magnetized  amount  is  com- 
puted  at  a  step  5,  on  the  basis  of  the  data  regard- 
ing  the  amount  of  heading  change  when  the  ve- 
hicle  is  turned  and  the  output  data  from  the  terres- 
trial  magnetism  heading  sensor  before  and  after 
the  vehicle  is  turned,  by  computing  the  center 
coordinates  of  the  terrestrial  magnetism  heading 
circle  wherein  the  angle  defined  by  the  both  output 
data  from  the  terrestrial  magnetism  heading  sensor 
is  equal  to  the  data  regarding  the  amount  of  head- 
ing  change. 

In  the  case  that  the  aforesaid  step  3  was  pro- 
cessed  or  the  aforesaid  step  5  was  processed,  it  is 
determined,  at  a  step  6,  whether  the  first  mag- 
netized  amount  or  the  second  magnetized  amount 
were  computed.  In  the  case  that  it  was  determined 
that  either  first  magnetized  amount  or  second  mag- 
netized  amount  were  computed,  it  is  determined,  at 
a  step  7,  whether  the  difference  between  the  com- 
puted  magnetized  amount  and  the  previously  used 
magnetized  amount  is  more  than  a  predetermined 
threshold  value,  that  is,  whether  the  vehicle  is  new- 
ly  magnetized.  In  the  case  that  it  was  determined 
that  the  difference  was  more  than  the  predeter- 
mined  threshold  value,  that  is,  in  the  case  that  it 
was  determined  that  the  vehicle  was  newly  mag- 
netized,  the  previously  used  magnetized  amount  is 
updated  at  a  step  8  on  the  basis  of  the  computed 
magnetized  amount.  On  the  other  hand,  in  the  case 
that  it  was  determined  that  the  difference  was  less 
than  the  predetermined  threshold  value,  that  is,  in 

the  case  that  it  was  determined  that  the  vehicle 
was  not  newly  magnetized,  the  previously  used 
magnetized  amount  is  corrected  at  a  step  9  on  the 
basis  of  the  computed  magnetized  amount. 

5  Thereafter,  at  a  step  10,  the  heading  data  out- 
putted  from  the  terrestrial  magnetism  heading  sen- 
sor  is  corrected  on  the  basis  of  the  updated  or 
corrected  magnetized  amount.  Finally,  at  a  step  1  1  , 
the  present  location  data  of  a  vehicle  is  computed 

io  on  the  basis  of  the  corrected  heading  data  and  the 
distance  data. 

Referring  to  FIG.  14,  there  is  shown  the  con- 
struction  of  a  preferred  apparatus  for  carrying  out 
the  method  shown  in  FIG.  13.  The  apparatus  com- 

15  prises  a  rotational  angle  sensor  21  (for  example,  a 
wheel  velocity  sensor),  a  change  amount  comput- 
ing  part  22  for  computing  the  amount  of  the  head- 
ing  change  of  a  vehicle  upon  a  rotational  angle 
signal  from  the  rotational  angle  sensor  21  ,  a  head- 

20  ing  computing  part  23  for  computing  a  present 
heading  of  the  vehicle  upon  a  heading  change 
signal  from  the  change  amount  computing  part  22, 
a  terrestrial  magnetism  heading  sensor  24,  a  first 
memory  31  for  storing  therein  output  data  from  the 

25  heading  computing  part  23,  a  heading  change 
amount  computing  part  32  for  determining  whether 
a  vehicle  is  turned  on  the  basis  of  the  data  stored 
in  the  first  memory  31  and  for  computing  data 
regarding  the  amount  of  heading  change  if  the 

30  vehicle  is  turned,  a  second  memory  41  for  storing 
therein  the  output  data  from  the  terrestrial  mag- 
netism  heading  sensor  24  in  correspondence  with 
the  output  data  from  the  heading  computing  part 
23,  a  first  counter  33  for  counting  the  number  of 

35  data  stored  in  the  first  memory  31  in  correspon- 
dence  with  whether  the  vehicle  is  turned,  a  second 
counter  34  for  counting  the  number  of  data  stored 
in  the  second  memory  41  in  correspondence  with 
whether  the  vehicle  is  turned,  a  data  number  dis- 

40  criminating  part  35  for  comparing  each  of  the  count 
data  in  the  first  and  second  counters  33  and  34 
with  threshold  data  and  producing  three  kinds  of 
discrimination  signals  consisting  of  a  first  discrimi- 
nation  signal  representing  that  the  count  data  in  the 

45  first  memory  33  is  more  than  the  threshold  value,  a 
second  discrimination  signal  representing  that  the 
count  data  in  the  second  memory  34  is  more  than 
the  threshold  value  and  a  third  discrimination  signal 
representing  that  both  count  data  in  the  first  and 

50  second  memory  33  and  34  are  less  than  the 
threshold  value,  and  for  controlling  the  operation  of 
first  and  second  correction  value  computing  part  51 
and  52  which  will  be  described  hereinafter,  a  first 
correction  value  computing  part  51  for  computing 

55  the  center  coordinates  of  a  terrestrial  magnetism 
heading  circle  on  the  basis  of  the  heading  signal 
from  the  heading  computing  part  23  and  the  head- 
ing  signal  from  the  terrestrial  magnetism  heading 
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sensor  24  and  for  outputting  the  computed  center 
coordinates  as  a  correction  value,  a  second  correc- 
tion  value  computing  part  52  for  computing  the 
center  coordinates  of  a  terrestrial  magnetism  head- 
ing  circle  on  the  basis  of  the  heading  change 
amount  data  from  the  heading  change  amount 
computing  part  32,  and  of  the  output  data  which 
are  outputted  from  the  terrestrial  magnetism  head- 
ing  sensor  24  before  and  after  the  vehicle  is  turned 
and  are  read  out  from  the  second  memory  41  ,  and 
for  outputting  the  computed  center  coordinates  as 
a  correction  value,  a  correction  value  determining 
part  53  for  computing  the  difference  between  the 
outputted  correction  value  and  the  previously  used 
correction  value  and  determining  whether  the  dif- 
ference  is  less  than  a  predetermined  threshold 
value,  a  magnetized  amount  updating  part  54  for 
updating  either  correction  value  to  a  new  correction 
value  on  the  basis  of  the  output  signal  of  the 
correction  value  determining  part  53  representing 
that  the  difference  is  more  than  a  predetermined 
threshold  value,  a  magnetized  amount  correcting 
part  55  for  correcting  the  previously  used  correc- 
tion  value  on  the  basis  of  the  output  signal  of  the 
correction  value  determining  part  53  representing 
that  the  difference  is  less  than  a  predetermined 
threshold  value  and  on  the  basis  of  the  correction 
value  outputted  from  the  second  correction  value 
computing  part  52,  a  correction  part  61  for  produc- 
ing  a  corrected  heading  signal  on  the  basis  of  the 
heading  signal  from  the  terrestrial  magnetism  head- 
ing  sensor  24  and  the  new  correction  value  signal 
from  the  magnetized  amount  updating  part  54  or 
magnetized  amount  correcting  part  55,  and  a  loca- 
tion  computing  part  27  for  computing  the  present 
location  of  a  vehicle  on  the  basis  of  either  of  the 
heading  signal  from  the  heading  computing  part  23 
and  the  corrected  heading  signal  from  the  correc- 
tion  part  61,  and  a  distance  signal  (which  is  pro- 
duced  on  basis  of  the  output  signal  from  the  wheel 
velocity  sensor  and  the  like  not  shown). 

More  particularly,  the  aforementioned  change 
amount  computing  part  22  maintains  the  output 
signal  from  the  rotational  angle  sensor  21  and 
computes  the  amount  of  the  heading  change  of  a 
vehicle  by  computing  the  difference  between  the 
present  output  signal  and  the  previous  output  sig- 
nal.  The  aforementioned  heading  computing  part 
23  integrates  the  amount  of  the  heading  change 
obtained  by  the  change  amount  computing  part  22 
and  computes  the  heading  signal  by  adding  a 
reference  value  if  necessary.  On  the  basis  of  the 
data  stored  in  the  first  memory  31,  the  aforemen- 
tioned  heading  change  amount  computing  part  32 
determines  whether  the  vehicle  is  turned  by  deter- 
mining  whether  the  amount  of  data  change  is  more 
than  a  predetermined  threshold  value  and  com- 
putes  heading  change  amount  data  in  the  case  that 

the  vehicle  was  turned.  That  is,  on  the  basis  of  the 
heading  data  in  the  condition  that  the  amount  of 
data  change  is  less  than  a  predetermined  threshold 
value,  that  is,  on  the  basis  of  the  heading  data 

5  before  and  after  the  vehicle  is  turned,  the  dif- 
ference  between  the  two  heading  data  is  com- 
puted.  The  aforementioned  first  correction  value 
computing  part  51  computes  a  point  which  is 
spaced  by  the  radius  of  the  terrestrial  magnetism 

io  heading  circle  in  the  direction  which  is  spaced  180 
degrees  from  the  heading  obtained  by  the  heading 
computing  part  23,  on  the  basis  of  the  heading 
signal  from  the  terrestrial  magnetism  heading  sen- 
sor  24,  and  outputs  the  computed  point  as  a  cor- 

15  rection  value.  The  aforementioned  second  correc- 
tion  value  computing  part  52  computes  the  center 
coordinates  of  terrestrial  magnetism  heading  circle 
on  the  assumption  that  two  output  data  from  the 
terrestrial  magnetism  heading  sensor  24  before  and 

20  after  the  vehicle  is  turned  are  located  on  the  same 
terrestrial  magnetism  heading  circle  and  also  the 
angle  defined  by  the  two  output  data  on  the  terres- 
trial  magnetism  heading  circle  is  equal  to  the  head- 
ing  change  amount  data  from  the  heading  change 

25  amount  computing  part  32,  and  outputs  the  com- 
puted  center  coordinates  as  a  correction  value.  The 
aforementioned  magnetized  amount  updating  part 
54  updates  the  correction  value,  which  is  computed 
in  the  case  that  the  vehicle  is  newly  magnetized,  to 

30  a  new  correction  value.  In  the  case  that  a  correc- 
tion  value  is  computed  in  spite  that  the  vehicle  is 
not  newly  magnetized,  the  aforementioned  mag- 
netized  amount  correcting  part  55  corrects  the 
magnetized  amount  on  the  basis  of  the  computed 

35  correction  value.  The  aforementioned  correction 
part  61  produces  an  accurate  heading  signal  by 
subtracting  the  corrected  value  obtained  by  the 
magnetized  amount  updating  part  54  or  by  the 
magnetized  amount  correcting  part  55  from  the 

40  heading  signal  from  the  terrestrial  magnetism  head- 
ing  sensor  24.  The  aforementioned  location  com- 
puting  circuit  27  computes  the  present  location  of  a 
vehicle  on  the  basis  of  the  heading  signal  outputted 
from  the  heading  computing  part  23  and  the  dis- 

45  tance  signal,  until  the  correction  is  made.  After  the 
correction  is  made,  the  location  computing  part  27 
computes  the  present  location  of  a  vehicle  on  the 
basis  of  the  accurate  heading  signal  outputted  from 
the  correction  part  61  and  the  distance  signal. 

50  The  operation  of  the  location  detecting  appara- 
tus  constructed  as  described  above  will  hereinafter 
be  described  in  detail. 

In  the  case  that  the  vehicle  was  magnetized 
when  travelling  in  the  direction  of  a  heading  01 

55  (see  FIG.  10),  the  output  M  of  the  terrestrial  mag- 
netism  heading  sensor  24  is  shown  by  M(x1,  y1) 
because  the  heading  sensor  24  is  subjected  to  the 
influence  of  the  magnetized  vehicle  (see  FIG.  11). 
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This  output  M  indicates  the  heading  01  with 
respect  to  the  center  of  the  terrestrial  magnetism 
heading  circle  which  is  moved  because  of  the 
influence  of  the  magnetized  vehicle  and  a  heading 
03  with  respect  to  the  origin  of  coordinates  (see 
FIG.  11). 

But,  if  the  amount  of  the  heading  change  of  the 
vehicle  is  computed,  on  the  basis  of  the  rotational 
angle  signal  from  the  rotational  angle  sensor  21  ,  by 
the  change  amount  computing  part  22,  and  the 
present  heading  of  the  vehicle  is  computed,  on  the 
basis  of  the  change  amount  signal  from  the  change 
amount  computing  22,  by  the  heading  computing 
part  23,  the  aforesaid  heading  01  can  be  obtained. 
Although  there  exists  a  little  error,  the  heading  01 
can  be  regarded  as  an  accurate  heading  because 
the  error  is  extremely  small  as  compared  with 
errors  in  the  terrestrial  magnetism  heading  sensor 
24.  And,  in  the  correction  value  computing  part  51, 
on  the  basis  of  the  heading  signal  (x1,  y1)  from  the 
terrestrial  magnetism  heading  sensor  24,  the  point 
(dx,  dy),  which  is  spaced  by  the  radius  x  of  the 
terrestrial  magnetism  heading  circle  in  the  direction 
which  is  spaced  180  degrees  from  the  heading  01 
obtained  by  the  heading  computing  part  23,  can  be 
computed  and  outputted  as  a  correction  value.  If  02 
(shown  in  FIG.  11)  =  01  -  180°  ,  the  dx  and  dy  can 
be  calculated  as 

dx  =  x1  +  x  cos(02), 
dy  =  y1  +  x  sin(02). 

Accordingly,  in  the  aforementioned  correction 
part  61,  an  accurate  heading  signal  can  be  ob- 
tained  by  subtracting  the  aforesaid  correction  value 
(dx,  dy)  from  the  heading  signal  (x1,  y1)  from  the 
terrestrial  magnetism  heading  sensor  24. 

And,  in  the  aforementioned  location  computing 
part  27,  the  present  location  of  a  vehicle  can  be 
computed  on  the  basis  of  the  aforesaid  accurate 
heading  from  the  correction  part  61  and  the  dis- 
tance  signal. 

Also,  until  the  aforesaid  correction  value  (dx, 
dy)  is  obtained,  the  present  location  of  a  vehicle  is 
computed  on  the  basis  of  the  heading  signal  from 
the  heading  computing  part  23  and  the  distance 
signal  because  the  output  signal  M  from  the  terres- 
trial  magnetism  heading  sensor  24  cannot  be  used. 

In  the  case  that  the  vehicle  was  magnetized  in 
the  condition  that  it  is  travelling  in  the  direction  of  a 
heading  05  from  the  condition  that  the  vehicle  is 
travelling  in  the  direction  of  a  heading  04  (see  FIG. 
15),  the  output  Ma  and  Mb  of  the  terrestrial  mag- 
netism  heading  sensor  24  before  and  after  the 
vehicle  is  turned  are  shown  by  (xa,  ya)  and  (xb, 
yb),  respectively,  because  the  heading  sensor  24  is 
subjected  to  the  influence  of  the  magnetized  ve- 
hicle  (see  FIG.  16). 

This  output  Ma  indicates  the  heading  04  with 
respect  to  the  center  of  the  terrestrial  magnetism 
heading  circle  which  is  moved  because  of  the 
influence  of  the  magnetized  vehicle  and  a  heading 

5  04'  with  respect  to  the  origin  of  coordinates  (see 
FIG.  16).  Likewise,  the  output  Mb  indicates  the 
heading  05  with  respect  to  the  center  of  the  terres- 
trial  magnetism  heading  circle  which  is  moved  be- 
cause  of  the  influence  of  the  magnetized  vehicle 

io  and  a  heading  05'  with  respect  to  the  origin  of 
coordinates  (see  FIG.  16). 

However,  if  the  amount  of  the  heading  change 
of  the  vehicle  is  computed  on  the  basis  of  the 
rotational  angle  signal  from  the  rotational  angle 

is  sensor  21  by  the  change  amount  computing  part 
22,  and  two  headings  of  the  vehicle  before  and 
after  it  is  turned  are  computed,  the  aforesaid  head- 
ing  04  and  heading  05  can  be  obtained.  Therefore, 
if  the  difference  d0  between  the  heading  04  and 

20  heading  05  is  computed,  an  angle  defined  by  the 
output  Ma  and  output  Mb  with  respect  to  the  center 
of  the  terrestrial  magnetism  heading  circle  which  is 
moved  because  of  the  influence  of  the  magnetized 
vehicle  can  be  obtained.  As  a  result,  the  center 

25  coordinates  of  the  aforesaid  terrestrial  magnetism 
heading  circle  can  be  computed  on  the  basis  of  the 
aforesaid  output  Ma,  output  Mb,  difference  d0.  In 
this  case,  a  little  error  is  involved  in  the  heading  04 
and  heading  05  which  are  obtained  on  the  basis  of 

30  the  output  signal  from  the  rotational  angle  sensor 
21,  but  error  is  scarcely  involved  in  the  difference 
d0  between  the  heading  04  and  heading  05.  Ac- 
cordingly,  an  accurate  magnetized  amount,  that  is, 
the  center  coordinates  of  the  terrestrial  magnetism 

35  heading  circle  can  be  computed  as  follows. 
If,  in  FIG.  16,  the  coordinates  S(xs,  ys)  of  the 

middle  point  S  between  Ma  and  Mb  and  the  length 
L  between  Ma  and  Mb  are  defined  by  the  following 
equations: 

40 
S(xs,  ys)  =  ((xa  +  xb)/2,  (ya  +  yb)/2) 
Length  L  =  ((xa  -  xb)2  +  (ya  -  yb)2)1'2, 

the  length  H  between  the  center  O  of  the  heading 
45  circle  and  the  middle  point  S  between  Ma  and  Mb 

can  be  calculated  by  the  following  equation: 

H  =  (L/2)/tan(d0/2). 

50  And,  if  the  direction  0ab  of  the  vector  Mab  and 
the  direction  0So  of  the  vector  SO  are  defined  by 
the  following  equations: 

0ab  =  tan_1((yb-  ya)/(xb  -  xa))  (-n<6ab<n) 
55  0So  =  dab  +  tt/2, 

the  center  coordinate  0(xo,  yo)  of  the  aforemen- 
tioned  terrestrial  magnetism  heading  circle  can  be 
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calculated  by  the  following  equation: 

(xo,  yo)  =  (xs  +  H  cos(0So).  ys  +  H  sin(0So))- 

In  the  case  that  the  vehicle  is  traveling  along 
road  R,  which  traverses  a  rail  crossing  C,  as  shown 
in  FIG.  12,  when  the  vehicle  passes  the  rail  cross- 
ing  C,  a  large  magnetized  amount  occurs,  and 
therefore,  the  heading  a  (shown  by  the  broken  line 
in  FIG.  12)  detected  by  the  terrestrial  magnetism 
heading  sensor  24  is  greatly  departed  from  the 
heading  of  the  road  R. 

However,  even  this  case,  the  heading  b  (shown 
by  the  broken  line  in  FIG.  12)  computed  on  the 
basis  of  the  output  signal  from  the  rotational  angle 
sensor  21  is  substantially  equal  to  the  heading  of 
the  road  R.  Accordingly,  on  the  basis  of  the  head- 
ing  b,  a  correction  value  with  respect  to  the  output 
signal  from  the  terrestrial  magnetism  heading  sen- 
sor  24  is  computed,  and  thereafter,  the  present 
location  of  a  vehicle  can  be  detected  on  the  basis 
of  the  output  signal  from  the  terrestrial  magnetism 
heading  sensor  24.  More  specifically,  until  the 
heading  b  is  greatly  departed  from  the  heading  of 
the  road  R  after  the  vehicle  passed  the  rail  cross- 
ing  R,  the  detection  of  the  present  location  is  made 
on  the  basis  of  the  heading  b,  and  the  correction 
value  with  respect  to  the  output  signal  from  the 
terrestrial  magnetism  heading  sensor  24  is  com- 
puted.  After  the  correction  value  is  computed,  the 
output  signal  from  the  terrestrial  magnetism  head- 
ing  sensor  24  is  corrected  on  the  basis  of  the 
correction  value  and  an  accurate  heading  is  ob- 
tained.  Upon  the  accurate  heading,  the  detection  of 
the  present  location  can  be  made. 

And,  when  the  vehicle  is  turned  during  vehicle 
travel,  a  high  accurate  magnetized  amount  can  be 
computed  on  the  basis  of  the  amount  of  heading 
change  wherein  the  influence  of  errors  in  the  rota- 
tional  angle  sensor  21  is  eliminated,  and  thereafter, 
a  high  accurate  heading  can  be  obtained  by  cor- 
recting  the  output  signal  from  the  terrestrial  mag- 
netism  heading  sensor  24  on  the  basis  of  the 
aforesaid  high  accurate  magnetized  amount.  Thus, 
upon  the  high  accurate  heading,  the  detection  of 
the  present  location  can  be  made. 

That  is,  since  the  condition  that  a  vehicle  trav- 
els  straight  is  more  frequent  than  the  condition  that 
a  vehicle  curves,  in  the  case  that  the  vehicle  was 
magnetized,  a  relatively  accurate  magnetized 
amount  is  computed  on  the  basis  of  the  condition 
that  a  vehicle  travels  straight,  a  relatively  accurate 
heading  is  obtained,  and  the  detection  of  the 
present  location  is  made.  And,  in  the  case  that  the 
vehicle  was  turned  during  vehicle  travel,  a  high 
accurate  magnetized  amount  is  computed  on  the 
basis  of  the  amount  of  the  heading  change,  a  high 
accurate  heading  is  obtained,  and  the  detection  of 

the  present  location  is  made.  As  a  result,  when  the 
vehicle  was  magnetized,  the  computation  of  the 
magnetized  amount  can  made  quickly,  and  the 
computation  of  a  high  accurate  magnetized  amount 

5  thereafter  can  be  made. 
It  is  noted  that  this  invention  is  not  limited  to 

the  aforementioned  embodiment.  For  example, 
while  it  has  been  described  that  the  correction 
value  with  respect  to  the  terrestrial  magnetism 

io  heading  sensor  24  is  computed  on  the  basis  of  the 
heading  b  computed  from  the  output  signal  from 
the  rotational  angle  sensor  21,  it  is  noted  that,  on 
road  map  which  is  stored  as  digital  data,  the  cor- 
rection  value  may  also  be  computed  on  the  basis 

is  of  the  heading  of  the  road  on  which  the  vehicle  is 
located.  Also,  it  is  determined  whether  a  vehicle  is 
located  on  the  road  which  is  stored  as  digital  data, 
and  the  correction  value  with  respect  to  the  terres- 
trial  magnetism  heading  sensor  24  may  be  com- 

20  puted  on  the  basis  of  the  heading  of  the  road  in  the 
case  that  the  vehicle  is  located  on  the  road,  and 
the  aforesaid  heading  b  in  the  case  that  the  vehicle 
is  not  located  on  the  road.  Furthermore,  a  plurality 
of  data  are  sampled  by  the  terrestrial  magnetism 

25  heading  sensor  24,  and  by  filtering  or  averaging 
the  plurality  of  sample  data  to  exclude  the  influ- 
ence  of  deviation,  etc.  resulting  from  an  elevated 
road,  a  bridge  and  the  like,  location  output  located 
on  an  accurate  terrestrial  magnetism  heading  circle 

30  can  be  obtained. 
While  certain  representative  embodiments  and 

details  have  been  shown  for  the  purpose  of  illus- 
trating  the  present  invention,  it  will  be  apparent  to 
those  skilled  in  this  art  that  various  change  and 

35  modifications  may  be  made  therein  without  depart- 
ing  from  the  scope  of  the  invention  as  defined  in 
the  claims 

From  the  foregoing  description,  it  will  be  seen 
that  an  improved  method,  which  is  capable  of  cor- 

40  recting  heading  errors  resulting  from  the  magne- 
tized  vehicle  by  the  magnetic  field  other  than  ter- 
restrial  magnetism,  and  an  improved  method, 
which  is  capable  of  correcting  readily  and  accu- 
rately  errors  in  a  terrestrial  magnetism  heading 

45  sensor  that  result  from  the  magnetized  vehicle  by 
the  magnetic  field  other  than  terrestrial  magnetism, 
without  the  turning  travel  of  360°  of  a  vehicle,  are 
afforded  by  the  present  design. 

so  Claims 

1.  A  correcting  method  for  correcting  errors  in  a 
terrestrial  magnetism  heading  sensor  in  a  loca- 
tion  detecting  apparatus  which  determines  the 

55  location  of  a  moving  body  on  the  basis  of  the 
heading  signal  from  the  terrestrial  magnetism 
heading  sensor  attached  to  the  moving  body 
and  the  rotational  angle  signal  from  a  rotational 
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angle  sensor  attached  to  the  moving  body, 
comprising  the  steps  of: 

determining  the  amount  of  a  heading 
change  of  said  moving  body  that  is  made 
when  said  moving  body  turns  a  curve,  and  5 

determines  the  magnetization  of  said  mov- 
ing  body  on  the  basis  of  the  determined 
amount  of  heading  change,  an  output  from 
said  terrestrial  magnetism  heading  sensor  be- 
fore  said  heading  change  is  made  and  an  10 
output  from  said  terrestrial  magnetism  heading 
sensor  after  said  heading  change  is  made. 

A  correcting  method  as  set  forth  in  claim  1  ,  in 
which  said  amount  of  a  heading  change  is  is 
determined  on  the  basis  of  said  rotational  an- 
gle  signal  from  said  rotational  angle  sensor. 

A  correcting  method  as  set  forth  in  claim  1  ,  in 
which  said  amount  of  a  heading  change  is  20 
determined  on  the  basis  of  a  present  location 
of  said  moving  body  which  is  located  on  a 
road  map. 

A  correcting  method  as  set  forth  in  claim  1  ,  in  25 
which  said  moving  body  comprises  a  vehicle. 

A  correcting  method  for  correcting  errors  in  a 
terrestrial  magnetism  heading  sensor  in  a  loca- 
tion  detecting  apparatus  which  determines  the  30 
location  of  a  moving  body  on  the  basis  of  the 
heading  signal  from  the  terrestrial  magnetism 
heading  sensor  attached  to  the  moving  body 
and  the  rotational  angle  signal  from  a  rotational 
angle  sensor  attached  to  the  moving  body,  35 
comprising  the  steps  of: 

determining  the  magnetization  of  said 
moving  body  on  the  basis  of  a  heading  of  said 
moving  body  and  a  radius  of  a  terrestrial  mag- 
netism  heading  circle,  and  40 

correcting  said  heading  signal  on  the  basis 
of  the  determined  magnetization 

A  correcting  method  as  set  forth  in  claim  5,  in 
which  said  heading  of  said  moving  body  is  45 
determined  on  the  basis  of  said  rotational  an- 
gle  signal  from  the  rotational  angle  sensor. 

A  correcting  method  as  set  forth  in  claim  5,  in 
which  said  heading  of  said  moving  body  is  so 
determined  on  the  basis  of  a  present  location 
of  said  moving  body  which  is  located  on  a 
road  map. 

A  correcting  method  as  set  forth  in  claim  5,  in  55 
which  it  is  determined  whether  said  moving 
body  is  located  on  a  road  which  is  shown  in  a 
road  map,  in  the  case  that  said  moving  body  is 

located  on  said  road,  said  heading  of  said 
moving  body  is  determined  on  the  basis  of  a 
present  location  of  said  moving  body  on  road 
map  data,  and  in  the  case  that  said  moving 
body  is  not  located  on  said  road,  said  heading 
of  said  moving  body  is  determined  on  the 
basis  of  said  heading  signal  from  the  terrestrial 
magnetism  heading  sensor. 

9.  A  correcting  method  as  set  forth  in  claim  5,  in 
which  said  moving  body  comprises  a  vehicle. 

10.  A  correcting  method  for  correcting  errors  in  a 
terrestrial  magnetism  heading  sensor  in  a  loca- 
tion  detecting  apparatus  which  determines  the 
location  of  a  moving  body  on  the  basis  of  the 
heading  signal  from  the  terrestrial  magnetism 
heading  sensor  attached  to  the  moving  body 
and  the  rotational  angle  signal  from  a  rotational 
angle  sensor  attached  to  the  moving  body, 
comprising  the  steps  of: 

determining  the  magnetization  of  said 
moving  body  on  the  basis  of  a  heading  of  said 
moving  body  and  a  radius  of  a  terrestrial  mag- 
netism  heading  circle,  and  if  said  moving  body 
turns,  determining  the  magnetization  of  said 
moving  body  on  the  basis  of  an  amount  of 
heading  change  when  said  moving  body  turns 
and  two  output  signals  from  said  terrestrial 
magnetism  heading  sensor  before  and  after 
said  moving  body  turns,  and  correcting  said 
heading  signal  on  the  basis  of  the  determined 
magnetization. 

11.  A  correcting  method  as  set  forth  in  claim  10,  in 
which  said  heading  of  said  moving  body  is 
determined  on  the  basis  of  said  rotational  an- 
gle  signal  from  the  rotational  angle  sensor. 

12.  A  correcting  method  as  set  forth  in  claim  10,  in 
which  said  heading  of  said  moving  body  is 
determined  on  the  basis  of  a  present  location 
of  said  moving  body  which  is  located  on  road 
map. 

13.  A  correcting  method  as  set  forth  in  claim  10,  in 
which  it  is  determined  whether  said  moving 
body  is  located  on  road  which  is  shown  in  a 
road  map,  in  the  case  that  said  moving  body  is 
located  on  said  road,  said  heading  of  said 
moving  body  is  determined  on  the  basis  of  a 
present  location  of  said  moving  body  on  said 
road  map  data,  and  in  the  case  that  said 
moving  body  is  not  located  on  said  road,  said 
heading  of  said  moving  body  is  determined  on 
the  basis  of  said  heading  signal  from  the  ter- 
restrial  magnetism  heading  sensor. 
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14.  A  correcting  method  as  set  forth  in  claim  10,  in 
which  said  moving  body  comprises  a  vehicle. 

Patentanspruche 

1.  Korrekturverfahren  fur  einen  Magnetkompa/S, 
urn  Fehler  in  einem  Erdmagnetismus-Rich- 
tungssensor  in  einer  Ortdetektiereinrichtung  zu 
korrigieren,  welcher  den  Ort  eines  sich  bewe- 
genden  Korpers  auf  der  Basis  des  Richtungs- 
signals  von  dem  an  dem  sich  bewegenden 
Korper  angebrachten  Erdmagnetismus-Rich- 
tungssensor  und  des  Drehwinkelsignals  von  ei- 
nem  an  dem  sich  bewegenden  Korper  ange- 
brachten  Drehwinkelsensor  bestimmt,  dadurch 
gekennzeichnet,  da/3 
eine  Richtungsanderung  des  sich  bewegenden 
Korpers  bestimmt  wird,  welche  durchgefuhrt 
wird,  wenn  der  sich  bewegende  Korper  eine 
Kurve  fahrt,  und 
der  Magnetismus  des  sich  bewegenden  Kor- 
pers  auf  der  Basis  der  festgestellten  Rich- 
tungsanderung,  eines  Ausgangssignals  von 
dem  Erdmagnetismus-Richtungssensor,  bevor 
die  Richtungsanderung  vorgenommen  wird, 
und  eines  Ausgangssignals  von  dem 
Erdmagnetismus-Riohtungssensor  bestimmt 
wird,  nachdem  die  Richtungsanderung  vollzo- 
gen  ist. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da/S  eine  Richtungsanderung  auf  der 
Basis  des  Drehwinkelsignals  von  dem  Drehwin- 
kelsensor  aus  bestimmt  wird. 

3.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da/S  die  Richtungsanderung  auf  der 
Basis  der  augenblicklichen  Lage  des  sich  be- 
wegenden  Korpers  bestimmt  wird,  welche  auf 
einer  Stra/Senkarte  festgelegt  wird. 

4.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  da/S  der  sich  bewegende  Korper  ein 
Fahrzeug  ist. 

5.  Korrekturverfahren  fur  einen  Magnetkompa/S, 
urn  Fehler  in  einem  Erdmagnetismus-Rich- 
tungssensor  in  einer  Ortdetektiereinrichtung  zu 
korrigieren,  bei  welchem  der  Ort  eines  sich 
bewegenden  Korpers  auf  der  Basis  des  Rich- 
tungssignals  von  dem  an  dem  sich  bewegen- 
den  Korper  angebrachten  Erdmagnetismus- 
Richtungssignal  und  des  Drehwinkelsignals 
von  einem  an  dem  sich  bewegenden  Korper 
angebrachten  Drehwinkelsensor  bestimmt  wird, 
dadurch  gekennzeichnet,  da/S  der  Magnetis- 
mus  des  sich  bewegenden  Korpers  auf  der 
Basis  einer  Richtung  des  sich  bewegenden 

Korpers  und  eines  Radius  eines 
Erdmagnetismus-Richtungssensors  bestimmt 
wird,  und  das  Richtungssignal  auf  der  Basis 
des  festgestellten  Magnetismus  korrigiert  wird. 

5 
6.  Verfahren  nach  Anspruch  5,  dadurch  gekenn- 

zeichnet,  da/S  die  Richtung  des  sich  bewegen- 
den  Korpers  auf  der  Basis  des  Drehwinkelsi- 
gnals  von  dem  Drehwinkelsensor  bestimmt 

io  wird. 

7.  Verfahren  nach  Anspruch  5,  dadurch  gekenn- 
zeichnet,  da/S  die  Richtung  des  sich  bewegen- 
den  Korpers  auf  der  Basis  der  augenblickli- 

15  chen  Lage  des  sich  bewegenden  Korpers  be- 
stimmt  wird,  welche  auf  einer  Stra/Senkarte 
festgelegt  ist. 

8.  Verfahren  nach  Anspruch  5,  bei  welchem  be- 
20  stimmt  wird,  ob  der  sich  bewegende  Korper 

auf  einer  Stra/Se  festgestellt  wird,  die  auf  einer 
Stra/Senkarte  dargestellt  ist,  wobei,  wenn  der 
sich  bewegende  Korper  auf  der  Stra/Se  festge- 
stellt  ist,  die  Richtung  des  sich  bewegenden 

25  Korpers  auf  der  Basis  einer  augenblicklichen 
Lage  des  sich  bewegenden  Korpers  auf  Grund 
von  Stra/Senkartendaten  bestimmt  wird,  und 
wenn  der  sich  bewegende  Korper  auf  der  Stra- 
lie  nicht  festgestellt  wird,  die  Richtung  des  sich 

30  bewegenden  Korpers  auf  der  Basis  des  Rich- 
tungssignals  von  dem  Erdmagnetismus-Rich- 
tungssensor  bestimmt  wird. 

9.  Verfahren  nach  Anspruch  5,  dadurch  gekenn- 
35  zeichnet,  da/S  der  sich  bewegende  Korper  ein 

Fahrzeug  einschlie/St. 

10.  Korrekturverfahren  fur  einen  Magnetkompa/S, 
urn  Fehler  in  einem  Erdmagnetismus-Rich- 

40  tungssensor  in  einer  Ortsdetektiereinrichtung 
zu  korrigieren,  welche  die  Lage  eines  sich  be- 
wegenden  Korpers  auf  der  Basis  des  Rich- 
tungssignals  von  dem  an  dem  sich  bewegen- 
den  Korper  angebrachten  Erdmagnetismus- 

45  Richtungssensor  und  des  Drehwinkelsignals 
von  einem  an  dem  sich  bewegenden  Korper 
angebrachten  Drehwinkelsensor  bestimmt  wird, 
dadurch  gekennzeichnet,  da/S 
der  Magnetismus  des  sich  bewegenden  Kor- 

50  pers  auf  der  Basis  einer  Richtung  des  sich 
bewegenden  Korpers  und  eines  Radius  eines 
Magnetismus-Richtungskreises  bestimmt  wird, 
und,  wenn  sich  der  bewegende  Korper  dreht, 
der  Magnetismus  des  sich  bewegenden  Kor- 

55  pers  auf  der  Basis  einer  Richtungsanderung, 
wenn  sich  der  bewegende  Korper  dreht,  und 
von  zwei  Ausgangssignalen  von  dem 
Erdmagnetismus-Richtungssensor  bestimmt 

12 
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wird,  bevor  und  nachdem  sich  der  sich  bewe- 
gende  Korper  dreht,  und  das  Richtungssignal 
auf  der  Basis  des  bestimmten  Magnetismus 
korrigiert  wird. 

11.  Verfahren  nach  Anspruch  10,  dadurch  ge- 
kennzeichnet,  da/S  die  Richtung  des  sich  be- 
wegenden  Korpers  auf  der  Basis  des  Drehwin- 
kelsignals  von  dem  Drehwinkelsensor  be- 
stimmt  wird. 

12.  Verfahren  nach  Anspruch  10,  bei  welchem  die 
Richtung  des  sich  bewegenden  Korpers  auf 
der  Basis  einer  augenblicklichen  Lage  des  sich 
bewegenden  Korpers  bestimmt  wird,  welche 
auf  einer  Stra/Senkarte  festgestellt  ist. 

13.  Verfahren  nach  Anspruch  10,  bei  welchem  be- 
stimmt  wird,  ob  der  sich  bewegende  Korper 
auf  einer  Stra/Se  festgestellt  ist,  welche  auf 
einer  Stra/Senkarte  dargestellt  ist,  wobei,  wenn 
der  sich  bewegende  Korper  auf  der  Stra/Se 
festgestellt  wird,  die  Richtung  des  sich  bewe- 
genden  Korpers  auf  der  Basis  einer  augen- 
blicklichen  Lage  des  sich  bewegenden  Korpers 
aufgrund  der  Stra/Senkartedaten  bestimmt  wird, 
und,  wenn  der  sich  bewegende  Korper  auf  der 
Stra/Se  nicht  festgestellt  wird,  die  Richtung  des 
sich  bewegenden  Korpers  auf  der  Basis  des 
Richtungssignals  von  dem  Erdmagnetismus- 
Richtungssensor  bestimmt  wird. 

14.  Verfahren  nach  Anspruch  10,  bei  welchem  der 
sich  bewegende  Korper  ein  Fahrzeug  ein- 
schlie/St. 

Revendications 

1.  Procede  de  correction  destine  a  corriger  les 
erreurs  d'un  detecteur  de  cap  dans  le  magneti- 
sme  terrestre,  dans  un  equipement  de  detec- 
tion  de  position  qui  determine  la  position  d'un 
corps  en  mouvement  sur  base  du  signal  de 
cap  provenant  du  detecteur  de  cap  dans  le 
magnetisme  terrestre  fixe  au  corps  en  mouve- 
ment  et  du  signal  d'angle  de  rotation  provenant 
d'un  detecteur  d'angle  de  rotation  fixe  au 
corps  en  mouvement,  comprenant  les  etapes 
de  : 

determiner  I'importance  d'une  modification 
de  cap  dudit  corps  en  mouvement  effectuee 
lorsque  ledit  corps  en  mouvement  effectue  un 
tournant,  et 

d'un  signal  provenant  dudit  detecteur  de  cap 
dans  le  magnetisme  terrestre  avant  que  ladite 
modification  de  cap  soit  effectuee  et  d'un  si- 
gnal  provenant  dudit  detecteur  de  cap  dans  le 

5  magnetisme  terrestre  apres  que  ladite  modifi- 
cation  de  cap  ait  ete  effectuee. 

2.  Procede  de  correction  selon  la  revendication  1  , 
dans  lequel  ladite  importance  de  la  modifica- 

io  tion  de  cap  est  determinee  sur  base  dudit 
signal  d'angle  de  rotation  provenant  dudit  de- 
tecteur  d'angle  de  rotation. 

3.  Procede  de  correction  selon  la  revendication  1  , 
is  dans  lequel  ladite  importance  d'une  modifica- 

tion  de  cap  est  determinee  sur  base  de  la 
position  presente  dudit  corps  en  mouvement 
localise  sur  une  carte  routiere. 

20  4.  Procede  de  correction  selon  la  revendication  1  , 
dans  lequel  ledit  corps  en  mouvement  com- 
prend  un  vehicule. 

5.  Procede  de  correction  destine  a  la  correction 
25  d'erreur  d'un  detecteur  de  cap  dans  le  magne- 

tisme  terrestre,  d'un  equipement  de  detection 
de  position  qui  determine  la  position  d'un 
corps  en  mouvement  sur  base  du  signal  de 
cap  provenant  du  detecteur  de  cap  dans  le 

30  magnetisme  terrestre  fixe  au  corps  en  mouve- 
ment  et  du  signal  d'angle  de  rotation  provenant 
d'un  detecteur  d'angle  de  rotation  fixe  au 
corps  en  mouvement,  comprenant  les  etapes 
de 

35 
determiner  la  magnetisation  dudit  corps  en 

mouvement  sur  base  d'une  orientation  dudit 
corps  en  mouvement  et  d'un  rayon  d'un  cercle 
de  cap  dans  le  magnetisme  terrestre,  et 

40 
corriger  ledit  signal  de  cap  sur  base  de  la 

magnetisation  determinee. 

6.  Procede  de  correction  selon  la  revendication  5, 
45  dans  lequel  ladite  orientation  dudit  corps  en 

mouvement  est  determinee  sur  base  dudit  si- 
gnal  d'angle  de  rotation  provenant  du  detec- 
teur  d'angle  de  rotation. 

50  7.  Procede  de  correction  selon  la  revendication  5, 
dans  lequel  ladite  orientation  dudit  corps  en 
mouvement  est  determinee  sur  base  de  la 
position  presente  dudit  corps  en  mouvement 
localise  sur  une  carte  routiere. 

55 
determiner  la  magnetisation  dudit  corps  en  8.  Procede  de  correction  selon  la  revendication  5, 

mouvement  sur  base  de  I'importance  preala-  dans  lequel  on  determine  si  ledit  corps  en 
blement  determinee  de  la  modification  de  cap,  mouvement  est  situe  sur  une  route  represen- 

13 
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tee  sur  une  carte  routiere,  au  cas  ou  ledit 
corps  en  mouvement  est  situe  sur  ladite  route, 
ladite  orientation  dudit  corps  en  mouvement 
est  determinee  sur  base  de  la  position  presen- 
te  dudit  corps  en  mouvement  sur  les  donnees 
de  la  carte  routiere,  et  au  cas  ou  ledit  corps  en 
mouvement  n'est  pas  situe  sur  ladite  route, 
ladite  orientation  dudit  corpsen  mouvement  est 
determinee  sur  base  dudit  signal  de  cap  pro- 
venant  du  detecteur  de  cap  dans  le  magneti- 
sme  terrestre. 

9.  Procede  de  correction  selon  la  revendication  5, 
dans  lequel  ledit  corps  en  mouvement  com- 
prend  un  vehicule. 

10.  Procede  de  correction  destine  a  la  correction 
d'erreur  d'un  detecteur  de  cap  dans  le  magne- 
tisme  terrestre  d'un  equipement  de  detection 
de  position  qui  determine  la  position  d'un 
corps  en  mouvement  sur  base  du  signal  de 
cap  provenant  du  detecteur  de  cap  dans  le 
magnetisme  terrestre  fixe  au  corps  en  mouve- 
ment  et  du  signal  d'angle  de  rotation  provenant 
d'un  detecteur  d'angle  de  rotation  fixe  au 
corps  en  mouvement,  comprenant  les  etapes 
de  : 

mouvement  est  situe  sur  une  route  represen- 
tee  dans  une  carte  routiere,  au  cas  ou  ledit 
corps  en  mouvement  est  situe  sur  ladite  route, 
ladite  orientation  dudit  corps  en  mouvement 

5  est  determinee  sur  base  de  la  position  presen- 
te  dudit  corps  en  mouvement  sur  lesdites  don- 
nees  de  carte  routiere,  et  au  cas  ou  ledit  corps 
en  mouvement  n'est  pas  situe  sur  ladite  route, 
ladite  orientation  dudit  corps  en  mouvement 

io  est  determinee  sur  base  dudit  signal  de  cap 
provenant  du  detecteur  de  cap  dans  le  magne- 
tisme  terrestre. 

14.  Procede  de  correction  selon  la  revendication 
is  10,  dans  lequel  ledit  corps  en  mouvement 

comprend  un  vehicule. 

determiner  la  magnetisation  dudit  corps  en 
mouvement  sur  base  d'une  orientation  dudit  30 
corps  en  mouvement  et  d'un  rayon  d'un  cercle 
de  cap  dans  le  magnetisme  terrestre,  et  si  ledit 
corps  en  mouvement  change  de  direction,  de- 
terminer  la  magnetisation  dudit  corps  en  mou- 
vement  sur  base  d'une  importance  de  modifi-  35 
cation  de  cap  lorsque  ledit  corps  en  mouve- 
ment  effectue  un  tournant,  et  de  deux  signaux 
provenant  dudit  detecteur  de  cap  dans  le  ma- 
gnetisme  terrestre  avant  et  apres  que  ledit 
corps  en  mouvement  effectue  ce  tournant,  et  40 

corriger  ledit  signal  de  cap  sur  base  de  la 
magnetisation  determinee. 

11.  Procede  de  correction  selon  la  revendication  45 
10,  dans  lequel  ladite  orientation  dudit  corps 
en  mouvement  est  determinee  sur  base  dudit 
signal  d'angle  de  rotation  provenant  du  detec- 
teur  d'angle  de  rotation. 

50 
12.  Procede  de  correction  selon  la  revendication 

10,  dans  lequel  ladite  orientation  dudit  corps 
en  mouvement  est  determinee  sur  base  d'une 
position  presente  dudit  corps  en  mouvement 
qui  est  situee  sur  une  carte  routiere.  55 

13.  Procede  de  correction  selon  la  revendication 
10,  dans  lequel  on  determine  si  ledit  corps  en 

14 
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