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Abstract; With the continuous innovation of microelectronics technology, the performance of smar-
tphone’s chips increases. Smartphone becomes a reliable platform of pedestrian navigation. which
makes it possible to provide kinds of the service based on the localization for people. To meet the
demands of pedestrian indoor/outdoor seamless high precise navigation, a smartphone seamless
positioning methodology is realized in this paper. The light sensor, the magnetic sensor, the iner-
tial sensor and the GNSS (Global Navigation Satellite System) are used together to get the infor-
mation to improve the accuracy of the location identification. An indoor/outdoor seamless positio-
ning software has been designed and implemented by using the Java language under the Eclipse.
The result of test shows that the smartphone seamless positioning software can achieve the indoor
and outdoor pedestrian navigation with noblind area and high-precision.
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Tab. 1 Indoor and outdoor environment decision table based

on the fusion information of light sensor, magnetic sensor

and satellite sensor
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Fig. 1 The principle diagram of pedestrian dead reckoning
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Fig. 2 Z-axis acceleration information
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Tab. 2 The comparison of test step size and real step size
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Fig. 3 The three-axis output variance of magnetic

sensor indoors/outdoors

FANREE T . WE 3 0 B 4K R Ae e i W A Ik
5 I A A AT DL SK AR A8 Sy R B A0 1) £ il
A GNSS LB = A0 e r . BARESRN T
B 7
L,=EA.—E.A,

L,=FE.A, —FE,A. 7
L.=E.,A, —E,A,

H,=L,//L>+L>+L*?
H,=L,/ /L. +L;+L:
H.=L./J/L:+L:+L:

(€]




32 SHUE S BRI

2018 4E 1 H

N, =A,/JAL+A + AL
N,=A,/JAL + A%+ A2 (9
N.=A./ JAT + A+ AT
M, =N,H.—N.H,
M, =N.H, — N.H. (10)
M.=N,H, —N.,H,
H., H, H.
R=|M, M, M. (11
N, N, N.
¢ =arctan(H ,/M ) (12)

Ho AL VA VAL R =R EE{E L E L
E,E. 535 g =l 8 A% AR (EL. ¢ OB i 5 RO
I 1 .

TE R A AR 32 T U mE 7T LR I RE T L Y
BE MR XA G HE AT 0L 1) 19 il 5. PR R SR T B0 o
1] £ I i A2 SR o L AT LIRS BE L A2 A0 BT D
MR BES REAL B EAT R I B Ab . R = N
S IREER A SCKEE b 2 T 19 BE BR800 SR Y e
0k S BUXHAL 1) £ B9 Ak 53

HI W BRI 20 1) R SR 225 M LI /1 ¢ BEIR fA
@ A 0O %E YT R I E R

([o(o)
q,(0)
g =" T |=
0 0 1
cos %cos ?Ocos % —+ sin %sin %sin %
cos L cos 5—0si £ _ sin ﬂsin 0—Ocos £
T2 20 2 ) 272 77 2
(13)
cos —sin (iocos £o =+ sin ﬁcos (iosin £o
2 2 2 2 2 2
sin @cos %cos Po cos @sin @sin Po
|2 2 7 2 2 2 2 |
{7 FH B R AN A5 25 Bl 1 1) AR R BE AR A5 D T %K
oy R
éo 0 Wy _Cl)ﬁ/,y CU?J; qo
é] N 1 (Uf,/,l- O w{’zl)z _w{,zlly ql
ol 2o, —wb. 0 @ | |92
(‘13 W yp W by _wﬁl 0 q
(14)

SR T oy J7 R figk 1 24 i I 220 DY 0 550 fE R o 3R
PR A B 225 Ml B AL B 2R I 89 07 ) A SR AR €

=
1—20g; +¢3)
2(q19> —qoq3)

20q19: +qogs)  2(q1qs —qog2)
1—20q7 +q¢D»>

2(q2q;

2((]2(]3 +QOQ1)
1—20q +¢3)
(15)

2(qlq3 ﬁLQOQZ) *QOQJ

RAARAT YR 2B AL A ¢ N

¢ =arctan[glzj (16)

T FREFHATE R FRPARE R M SB
377 AR A R g L T LUK R S S I B R AR R B
Ak BE DL R S8 8 S B S . K 4 R A RE iR Z
b K A PR S5 0 EE PR 2 TS AT R, AR S
BT 3 KBRS 2 90, Ak B B B i Y
e {5 A0 1 3 9 72 A i R X N LB AR 2 T

50 . .
o =50rf ]
S-100} ' I l _ ikt
—-150 1 ! Iiﬁﬁ
0 50 -100 150
tls
50
- 0 _”"‘“““’\"II [ —“|| ~ ) e
= ] ) ‘\l
5 -50F I E
S -100} Ak
_150 . , Ll
0 50 100 150

tls

4 7 HhFE R i AL BB AT R e
Fig. 4 The comparison of Z-axis gyro output before
and after preprocessing
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Fig. 5 The change curve of heading angle
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Fig. 6 The diagram of smartphone seamless positioning software
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