
5

100S

102

3432

1

[FIG. 1]

1/14



C1 C2 C3 C4 C5 C13 C14 C15

DETECTION PROCESSING CIRCUIT

MAGNETIC SENSOR

ACCELERATION SENSOR

GYRO SENSOR

CONTROL UNITVEHICLE ECU

MAP DB
TAG READER

1 22
21

2

212

221 222

223

32

34

61

65

6

[FIG. 2]

2/14



20mm

28mm

10(10U)15

[FIG. 3]

3/14



10m

10D

100

10U

10U

10D

10U 10D
100S

M

10F

M

10F

M

10F
dirdir

dirdir

dirdir

[FIG. 4]

4/14



157 15

153

151

150

[FIG. 5]

5/14



0

ZcM
A

G
N

E
TI

C
M

E
A

S
U

R
E

M
E

N
T 

VA
LU

E

FORWARDING
DIRECTION

[FIG. 6]

6/14



0
C1 C5 C8 C9 C10 C15

Zc

M
A

G
N

E
TI

C
M

E
A

S
U

R
E

M
E

N
T 

VA
LU

E

VEHICLE-WIDTH
DIRECTION

[FIG. 7]

7/14



N
O

Y
E

S

M
AR

KE
R

 S
YS

TE
M

M
AR

KE
R 

DE
TE

CT
IO

N
 P

RO
CE

SS

ID
EN

TI
FY

VE
HI

CL
E 

PO
SI

TI
O

N

RE
TU

RN

AU
TO

M
AT

IC
 D

R
IV

IN
G

 S
YS

TE
M

HA
S 

MA
GN

ET
IC

MA
RK

ER
 B

EE
N 

DE
TE

CT
ED

 ?

ES
TI

MA
TE

 R
EL

AT
IV

E 
PO

SI
TI

ON
BY

 IN
ER

TI
AL

 N
AV

IG
AT

IO
N

AC
QU

IR
E 

PO
SI

TI
ON

 D
AT

A
(M

AR
KE

R 
IN

FO
RM

AT
IO

N)
FR

OM
 R

FI
D 

TA
G

SE
T 

RO
UT

E

SE
T 

RO
UT

E 
DA

TA

CA
LC

UL
AT

E 
DE

VI
AT

IO
N

CO
NT

RO
L 

VE
HI

CL
E

M
AP

 D
B

S
20

1

S
20

2

S
22

3

S
20

4

S
10

1

S
21

3

S
10

2

S
10

3

S
10

4

[FIG. 8]

8/14



VECTOR REPRESENTING 
RELATIVE POSITION

10U 10D

100

10U
10D

10U 10D

[FIG. 9]

9/14



10U

10D

100

[FIG. 10]

10/14



YES

YES

YES

YES

NO

NO

NO

NO

START

MARKER DETECTION PROCESS

MARKER DETECTION PROCESS

MARKER DETECTION PROCESS

MARKER DETECTION PROCESS

READ MARKER INFORMATION

START INTEGRATION OF ANGULAR VELOCITY

CALCULATE VEHICLE AZIMUTH Vd(1)

CALCULATE VEHICLE AZIMUTH Vd(2)

END INTEGRATION OF ANGULAR VELOCITY

GYRO SENSOR CALIBRATION PROCESS

COMPARE VEHICLE ROTATION ANGLE (Vd(2)-Vd(1))
WITH MEASURED ROTATION ANGLE

(INTEGRATION VALUE WITH RESPECT TO ANGULAR VELOCITY)

CALCULATE VEHICLE ROTATION ANGLE (Vd(2)-Vd(1))

READ MARKER INFORMATION

DETECTED ?

DETECTED ?

DETECTED ?

DETECTED ?

RETURN

S301

S304

S305

S302

S303

S306

S308

S307

S309

S310

S311

S312

P1

P1

P1

P1

P2

[FIG. 11]

11/14



D

OF1

d i r

OF2
OFd

Vd

Ax

M

(2)

21

10U

5

10D

1

[FIG. 12]

12/14



S

di r

O
F

2

O
F

1

O
F

d Vd

Ax

M

(2)

21

(2)

21

10U

5

10D

1

[FIG. 13]

13/14



YES

YES

YES

YES

NO

NO

NO

NO

START

MARKER DETECTION PROCESS

MARKER DETECTION PROCESS

GYRO SENSOR CALIBRATION PROCESS

RETURN

CALCULATE DIFFERENCE
BETWEEN LATERAL SHIFT AMOUNTS

READ MARKER INFORMATION

DETECTED ?

DETECTED ?

IS DIFFERENCE
EQUAL TO OR SMALLER THAN

THRESHOLD VALUE ?

LAYING POSITION
WHERE CALIBRATION PROCESS

CAN BE PERFORMED?

S401

S402

S403

S404

S406

S405

P1

P1

P2

[FIG. 14]

14/14




