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ABSTRACT

GPS is widely used as means for pedestrians to acquire position information. However, GPS
positioning accuracy in indoor is greatly reduced. Pedestrian Dead Reckoning (PDR) is known
as a technique for positioning in indoor. PDR is a technique for estimating the current position
of a pedestrian using various sensors. In the PDR, position measurement is performed by
combining three pieces of information of a pedestrian's step, stride length, and direction.
Regarding the direction estimation, there is a problem that it can not be used unless the direction
at the initial motion is known. On the other hand, a method of estimating the direction by
performing principal component analysis of acceleration data has been proposed. In this
research, we compare the precision of these two direction estimation methods. In addition, we
propose a combined positioning system that combines direction estimation by PCA and
direction estimation by angular velocity data.
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TR EE R RV B/ RIEIZ K o TS D Il OHEE 21TV, miZ skt L CE T Ok
AT HImEh e 355D ThD.

AW CTIL[4][5] % 2B 12 LT, PCA Z H\CHIIT A % 3R & LA 1L BEAT O f 8% 4
MWD FE[6)IC & 0 AT MHEE 21TV, KEAFET 5.
AR AT DB, EITHMIE, AEOME L TTIERL, 21H TR —L
REEAE-COKRN-E CR - B Fm) 2625 m_2 hrek LTk b, £z, 2T
HFmB XAt MO EEa,, a, Z2FH$ 5. @i Fmoa £ THE L%, £0
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ZOTavRAI—HH) ENLETOEREAEATZNEWET Db DO TH D AW
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18



F4EF BHFEFEOFEFTM

RETIE, BRE Y, AEEL Y, PCA #HWTHEITHHEET 2 TIEORE % Lt
B D7 DI ENENDOFIETHE SNTAMERELFMT 5. Z07HIl, ¥Ialb—
Ta vETY, BREUY EAEEE Y, PCA ZHAWTHEIT T A2 5 FIETHIL
— MEBRWZREORE R A il U CRAEZ BT 5.
41 FRT—2tY FIZTDOWT

AFGEDY 2 2 b — a3 VEBRIZBW T4 HE RSO Human Activity Sensing
Consortium(1) DEERFERZFHEHA Lz, 27—t v ML B TRIEEZ RO 2RO
BHEYE Y OMEP EOBITREE L & HIZish T s,
42 a2 L—a V&l
421 BT HETARMEEDFIE

- R Y R O T BT S AR E A

s T Y A O TR ELT T A HEE A

* PCA Z W2 #AT T MHEE 15
422 TOEH

- AREHEEIZ VYD Weinberg DXL = K /ey, max — €vmint S 31T DEREK X AIZ L - C
BIDHETHHN, KU Iab—ra rTEEEOED 075 OBMERALKE—L
7-.

AV 2 b—a T, EITHROZCORBE L ERT 572012, ThEhoOFiE
TOPMAEITERBLEIC S DY S.

YT —HEEUS T ABRICHW D A AR OMEITIEICEE L7RIETIT S .

« Kb— MEAR— ARFE CREOSHETHRIT LT — X 25 LT,
*PCAZHNDFEICBWTHET 2K/ T A—ZHEZ UL TORITRT.

K1 HENATA—HHE

o s YTy T — |k 100Hz
Ui R 0D YA a 0.9
AT TR BB D 2 4% 7
' — 7 B o AR 254 > 7 1-(0.8s)

HEAT 7 I HEE BB 2 D 7 Hns 3T
PCAD ZE i ns 1504 > 7 /1-(1.5)

AR 7 AR EIZ B W TE T 59 v 7 L8| 159 2 7/1(0.15s)

19



423 HITREK
BATRIEIZOW TR TO 4 E ET5. Wi JRazRaHS s 3 5.

35 70
30 60
i
25 50
20 40
15 30
10 20
5 10
0 0 —
0 5 10 ] 10 20
X112 n—Fr1 %13 /— k2
70 35

—

T CT
50 25
40 20
30 15
20 10
10 5
-10 ° 0 10 20 5 0 0 5 10
X 14 /L—F3 X 15 —h4QR 7T HD)

20



43 IalL—i a3 R

HET HIEHERE IS5\ T POA % - FIEE B, ML Y 2 5 FEERE, BE
YoV EHWSFELEA, EHEBE 2R OORE TR,

JI—Fk1

—PCA
— AR E

H =
—IEHYE

=25 -20 -15 -10 -5 o 5 10 15 20

16 Simulationl

30
25
»
15
0
5
D
Y = B
17 Simulation2
55
20
2
20
s
w0
5 ‘
>
o 22
- s 0 5 . s ©

18 Simulation3

21



I—Fk2

-20

-20

-50

-10

-40

60

50

40

30

20

10

40

19 Simulation1

10 20 30

20 Simulation2

21 Simulation3

22

40

40

50

20

60

30



I—F3

-20

-20

-10

80

70

60

50

40
30
20
10

-10 0 10 20 30 40 50 60 70

-10

22 Simulation1

70
60 7
50
40
30
20
10
0
-10 0 10 20 30 40 50 60
23 Simulation2
70
60
50
40
30
20
10
d
0 10 20 30 40 50 60 70

-10

24 Simulation3

23

70



L—t 4

40
. ‘;\ 1
10 Z
.
-10 1] 10 20 30
=10
25 Simulationl
40
-10 30
-10
26 Simulation2
40
—
20
10
0
-20 -10 0 10 20 30 40
=10

27 Simulation3

24

50

40



#£2 FiIal—iarnifs
([8) 1 2 3
R 12.441 4876 8.603
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1 2 3
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PCA 11.723 15.309 71.894
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