FIG.

1

13

15

1/23

1 Position detection

device

12 Receiving unit

/‘\/

Receive part

Pseudo range
calculation part

/‘\/

Antenna

1 Positioning unit

Position calculation
part

Circumference search
part

NLOS reflected path
estimating part

Candidate position
selecting part

Output deciding
part

D

N} 22

N} 23

Nl 26

A
Telecommunication 17
part
31

Information service

server




2/23

FIG. 2

(b)




3/23

FIG. 3

7‘."-. :“'.:\, i . 1.
Y
o ,- g, ! :




4/23

FIG. 4

(a)

Satellite

surface”

Line of Sight -
45

kX Multipath
l Plane including
T
15

(b)
Non Line !
of Sight E
: 43
i
| ‘ ' 42
Satellite Point of ! I
Reflection;
: Mirgor image to
Py
e —— § the plane
. M.‘/&_’ : e a'!!\@;.’bY
f’ : Buﬂdlng -
E surfi;l‘t,:,e.-"""'
Y

Reflecting Surface

Receiver



FIG.

o

5/23

51

52



FIG. 6

6/23

oan

(3]

0+7@1@1@ -




7/23

7

FIG.




8/23

FIG. 8

<t
Lo

52



FIG. 9

9/23

(a)

P aiad pgmpamaTed

® .
ane O

p®

(c)

|GRTRT vﬂ“"“““

X0

X0

W

g
£

#
=

X0 fuen

=
nnnnnn

RERZAN
wERS

3
s

3
i3
E



FIG.

10

10/23

= PO~V (x5(8), Zo)




11/23

FIG. 11

(a) (b)




FIG. 12

12/23

P (NLOS)

/

A ST G c:/;.a/ﬁo © -

O DD DD DD

O M




FIG.

13

13

14

15

13/23

1 Position detection device

12 Receiving unit

/\/

/\/

1 Receive part

Pseudo range
calculation part

Antenna

part

Positioning-calculating 98

part

Telecommunication

17

f

31 Information service server

21 Positioning unit

part

Position calculation

TN} 22

part

Circumference search

L} 23

estimating part

NLOS reflected path

N 24

selecting part

Candidate position

TN 25

Output deciding
part

LT 26

N} 27




14/23

14

FIG.

57-3

57-2



15/23

FIG. 15

Correlation value

1.25
/NE Direct wave + Multipath
1.2

1.15 A

N
25/// Multipath error \S{

1.1

1.05

1.0

0.95

0.9 Direct wave
-0.1 -0.05 0 0.05 0.1

Time (chip)



16/23

FIG. 16




17/23

JoxIe yyediaTny -G 0-

£feTe(q owr],

L

AeTe(q owt]

pu— Y

-G
sIndINo UOT}BTSIIO)

(q4)

Joxxe yaedIi[ny f\- G 0
0

L

(eI g
+ J09JI() UOIJE[SIIO)
TRUSTS SUTINSOY a= @ w=

AeTep 1Yoz 0)

PedryTny eseydU] e e

UOTIRTSLIO)
chm.mm Yred 108J1(] e

sIndInNo UOTIBIEIIO)

I—21

(®)

DIld



18/23

17—2

FIG.

S e s s e |

———— e ——————

B

o s o s s s ]

50 +--------

[u]

Aejap yednmpy

Delay distance [m]

(a)

Half Power Multipath

OEM2 Wide Correlator

OEM3 Narrow Correlator

EEEEEREEEEEEEEREEEEEEE:

P
Q
N—

(o) sow g ofunscpneng

Ihaitipath Chip Delary (chips)



19/23

FIG. 18




20/23

FIG. 19

45



21/23

FIG. 20

: : .-‘:!} : : e

-":‘,;-_
L ST




22/23

FIG. 21

46 45



23/23

FIG. 22

(q)

-
r

_—IP—,..MI-
M_._.L

(%)





