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ABSTRACT

Purpose: In this paper, we propose an indoor positioning scheme based on pedestrian dead reckoning
using inertial measurement unit. By minimizing the effects of the orientation error of smart-phone, the
more accurate estimation for the direction, the step count, and the stride can be achieved. Method: The
effectiveness and the performance of the proposed scheme is evaluated by experiments, and it is
compared with the conventional scheme in the same conditions. Result: The results showed that the
positioning error of the proposed scheme was 0.76m, while that of the conventional scheme was
1.84m. Conclusion: Sine most people carry his/her own smart-phone, the proposed scheme can be
helpful to recognize where he/she was and was heading when the fast evacuation is needed in indoors.

Keywords: Positioning, PDR, IMU Sensor, Smart-phone
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Introduction
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System Description
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(Beauregard et al., 2006).

AP0 7 AnkE Fofl (e IMU AVE 5o o 5%, 2 4 BE0] A 71 AHE 42 4 ek IMU A=
Anke Eof) 1AF Gz HahElo] Q1] thEe] L4 o] Sl Ante Eo) 2ol et SekA| ) Hlo] Fig. 29} 2] 14

522 KOSDI



Jeongpyo Lee et al. | A Study on Indoor Positioning based on Pedestrian Dead Reckoning Using Inertial Measurement Unit

Ao] 1218 3ol it 22 A} AX5H ot 917 F40] 078 Lor|e BATHAIRITE Wb IMU A1
Aol e 228 AR W] 98] AEEY S 24T Bast oIk

(X Yi)
O

By

%

(-1, Yx-1)

4

Fig. 1. Concept of PDR scheme
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Fig. 3. System diagram of the process of the proposed scheme
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Fig. 6. Process for step detection

L

[ 5 10 18 H 25 a0
times)

Fig. 7. Result of convolution

Fig 52 99 A9 2 0] S50 T8 2T, T LT oA FLULA 49 208 50 496 23
S M S 29 T4 2Eslo] BEL 5]

B
_C|>ll‘
j
o,
o
il
Iz
2
Kl
%0,
T

amp

04 L -

time{s)

Fig. 8. Result of step detection

o
HA= ANLE 29 yZ HeFo 2 71 o] S5lA|9t A4 o] FHlakt AntE o] yE.0 9bHs] Ax|ekx] ¢S 4= 9l
=

}
Ak ES FT Qe 2 A oS ARLE E0| y32 ghlshl) XA 5 7] ThZel 1, ool e BFE 9]

KOSDI 529



Journal of the Society of Disaster Information | Vol. 17, No. 3, September 2021

S4B Thaat o] o 2ojAIrY. Fig. 02 ATHl B 6% Bioll Al 410 9t Ao lole| 2 of 5
ool AR M %j, ol HeFe) 714 S weA] 210 2 BAISIAIk, Al AnkE EolyZ o R
o5t Zlo] 7PAEIg] WhRe] o5 HraFe] Wl y 2t WaksA| 1] 2|k whele xZat Bl ZAwlofof st
AR 1 o] Zel A e AwE A4 Fick. o] i RSk AnbEEo] ux) Ao ke W 0 XS 1
32 % ok

19 A] SIS R WIS o] 5 HigEe] it ko 2 LehbA) Biet] make et o 2xto] vizlol 7hA ofoiA)]

ol BT} 2] 21 W] WiEle A Miepko 2 ol /i Leh b ik e g 1)) 05
oK 7w 0] HTZES Folel 78 4 91002 MaRte] st Aol Eo) w) 2tert A stehE 5 2wl x, y

0] 212 Hste] HAMEES 72 4 Qe et AR A 92k AP 5 94, Balxte] 317, ARHEE sk ApA
o] 15} 5.0 2 <18 g o] ﬂgi%%ﬁa%c’*ﬂﬂﬂ%ﬂr. b svn%%ﬁ}oﬂ g A%ﬂixﬂ olx, y 51

= 2%

3 7o) AES HSH & 4 STk o] HES Fole] BES R Zlo] ZRsohEt AA|R AntE E 714
5 A R] A QA7) 3] uho] B HEo 2 IS 73 4 glck TRk AJRRS 1 A] & Weko 21 8%
oo o] §2]elo] BialS Fal HES FAshs Hlo] Fsst). 5B AL et ol 5oh Al 7% Rk R o)
8] gko i o] Hrape]] tat 45 0] WS, $1X]0] Wlake o 25o] 22l sl 0o] Hlofof g, o] 2L WESIE
2 7Mt 10] 2ol 1A RS HaEIT AT 4] (16)7H o] ARl e 133 AR, 1 ] Alg

530 KOSDI



Jeongpyo Lee et al. | A4 Study on Indoor Positioning based on Pedestrian Dead Reckoning Using Inertial Measurement Unit

NS B L glo] HE A4 AHFEE ol §slel 751 o3 B o B89 /M EE 24} 2R A
= ofel Fig. 107} ek, Aokl W2 S v 2o] 4 vtk 932 4% 4 glck

e=at+b (16)
Fig. 10041 B2 21w} 2Fo] 75 Wigk 0 2 o] A110] Ml 1 & o] goto] BEG ANt 4 §lrk. Bg W2zt v &

e e F5o0] w7 gl Alejo]7] whRo] WE o] 618 PA A9 B chelgolS ofet g ) BE 5
Fig. 117} 2] il 4 9L, 4] (17)2 ARHEIE, A4 Sl = 1 & Agsisict

S
y

£ -0005F — = 1
= \ "II
% ‘\ III
0.01 R ! 1
= \\\ ~ ‘I'I
-0.015F N /
ooz F “ 'I 4
~ =
_uﬂzs 1 1 1 1 rmd
0 50 100 150 200 250

Fig. 10. Double integral of acceleration for one step and its modified one

Fig. 11. Simplified motion of walking
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Experiment results
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Table 2. Summary of experiment results

T2 experiment 1 experiment 2
scheme conventional proposed conventional proposed
average error (m) 3.19 3.12 1.84 0.76

Conclusions
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