2021

{ej9309, bhlee, rudals319, sckim}@maxwell.snu.ac.kr

Heading Offset Estimation of Inertial Sensor based Pedestrian Dead Reckoning

Lee Eunji, Lee Byeong—ho, Park Kyoung—Min, Kim Seong-Cheol
Department of Electrical and Computer Engineering, and Institute of New Media &
Communication, Seoul National University

L

2 o= AUeA Bg AA e 2R =5 HE o8 u, thdo] WEky ®azte] o]F wWhako] A XA

BT Y LA EAE MAsty] A AAA WES Attt V|E AT EE Bt ]?‘V] A E
o] g3kA ¥, VHEE AAN S AEE AATHS o] &dto] HaRte] o]F Wy gl weF Alo]o] Zt & o]}l Y
LEAE FA48E slelEE = INS-PDR 7S AAITE 574 tlo]ElE o] &3] &4 S Zﬂ‘ifﬂ W s 33

Hxle] F= “ir ASEE =Y F AdS5S 2T
M= Aol A= o8 71A W] 4= As] AR AlA
= ol g gt 2 =EoAe AddA AX7] AAE

T4 o5& ale] Wt uwE Fu§ olFEAl o] 831X ¥l JFEE AlA 9} zol®E AA HHE o] 83
e Fal g tro] oYt FAlS 8 oY B g =}o ]o wheku)l ghmho] whek Ajole] Zy 9 xE
ofEgA)AE FAY F v 2vtEV|VIE g FAst= WHS Ao =a HYPzte] HEsk o]F
E3], Rzl wWglst= YA uwet 5 AHHE AZE FAS= ATFE DS
A-Fste YA 71HkAH] 2~ (Location-based  service, B =120 9 Foal A|o+EA}+ = Hybrid INS-
LBS)& o5 EAl #oke] F43 o E AR Ak PDR 7|¥el dal A7star 3 FHold+= A A
2 FH aE R A, 9A 7§ Fa viA" 2 A A3oA gL dHolHE o] &3 FAg AARE B F

A) S AHl = So= &8 Jhesttt. o3 LBS &
e At 912 F4 7ol dasi

dolol M= F= GPS AZE AR, AulelAMe=
Wi-Fi, Bluetooth, UWB, ultrasound ‘ég o] &3}
dEs R mdxel 9AE FAIG[1L 2y
Aol 30 548 B AgEol %O}EME, A
=159 A WAV fEAYd F Adve H To=
da Aok 01%?‘& Ad=s i

R £
are e ANES
FHsE nAg #3 9
PDR) 71l oj& <

By F5
ALE ow A AAE FYse Pl v

m
ﬂl (il
o
~
2
>
Y

B SHoA
o] &3l RIPA] AAE
} ¥ (Pedestrian Dead Reckoning,
7} ﬂf‘ﬁﬂ‘ﬁ skt

=<
Wi 7SR AlA, zelz AM, AR AM TS
ol-g3te] WA AF ke FAS, W A&
=tvit ol WES dE 71gE FAske] uF
& th RAHow RmyPAe o]k

w2}

=1 = o 1 RS % %ﬂ‘oﬂ
waAe] W wike W] AxehA e & 9l
of A%, F WFe 24wl sow HolAE 100 m
JEAL W A A} 4 AAE 8 m ol o]}
A fd mebd, R oggel AxdA 2
B o % WHL FA}E AT AAHYw, B
AT AA7] ANE olgdtel [2] AT RIS
NEoE nAA] % WFE FAA e

0778

4 gl B8-S W=th

1. Hybrid INS-PDR 7]¥

WowRelA maAs SR MANAE o] 8]
dsl wwe ke ol gwie] Aww BFS
FEE Ha gtha A4etda, AR de

Fhe R AHel 2 @e o183l sl
A dgF  HEe mEom Pu  tkw
71484,

7124 PDR 9L & Az o)

pkt1) — p() 4 (k1) [— sin )
cos %)

9714, 60 & 7% AEAe yF dul wwe] yFo

SolA gt ZEE urhiE, PO kA AE o) F
Aol AEW SlolAe AAE e, s

k+ DA A5 A5 dolE vehiir
gy e W Byate ols Wkl vE A
PDR Bl oh&3h o] A xfofof 3},

—sin(@® + 2A6®)

PlerD) — Pl 4 glet1)
Cos(ﬁ(k) +A90)

ApW = WA o) F W ww W Alolo Ztng
vehlie, &Y exAlelegta F2 1; g} (:La,j 1.
PO FY oXAS wdd By kA AS o F

naze] AEW glolAe] 9148 et



2021

NEE ge B oW ARSE &, Fow AEsu
o) AYYL olgsy B A ZAgS ol gl
Tk WA LT (kr DA A Aele] 91X wEE

=

tgat ol FAew YE 4 gl

API(IGC;D = v(t) (tksr — tr) + ff a(t)dr

@ﬂﬁyﬂm)%tk]ﬂﬂHJ’q]#Etﬁfkﬂﬂ

AL =3k Az a(nE A 1d W SR Al A

=49 AFYE JFE 7SR %S deEldd. PDR

ZIRow 3 mEgzte] 94X wWileE #A AN @S

o] &3le] 3 Bgxte] 9% Wale} FUor sz
APEEY = AP

o], fftfkk+1 a(t)dr = [a;] oz yekd o
gEste] k WA dY LIS FEkd vhEat 2k

A = tan~! <&>
ay

o 39 =X 54 49

Aetietal 302% 5% B0 45mel Az FA
BEE 7] g dd LZAS Fof AA TSR AlA
#, Aol2 AAM #E HASIATE DS Google Pixel
da & AP, andrmd o Za A o)L AA A e}
A AA FES FASSAH. B olF WIS

2= [e]
TS

[e)
7|ZFo 7 vhute] H&f‘%] dzolgbd L, QEZolghd
RS A &g wEgoezm S ZArRE Ao
#7189,

V. 28

EeEioAds B4 AA 7wk mazr F5 Y9
Y LEAME FAH5tE Ftolrm IS ASksiTh
dY Aol %oz Fojx & wWiE o 1lm
ol & FAsgIth. =& R30, R40 & ALE A st
BHA 3T X7 AA A A] FHSZ 10 m ¥H-E ool
A8t 1y sy L Alo] R30, R40 9 A9-=
A3 o2 ARE FAEJCT. S AL dRe
BE &9 A Axd s E2 A4S A ot

0779

y-axis [m]

x-axis [m]

a¥ 3. FAT HY exAeR 34 HARE RATS ¥
" o= A 0 L10 L20 L30 L40
AY LA (m) | 1.552 | 2.986 | 4.285 | 6.663 | 10.574
Y o ZA R10 R20 R30 R40
AY LA (m) | 5.225 11.129 | 50.682 | 36.378

X 1 39 224

Lol wh& AA dzeke] A eaf
ACKNOWLEDGMENT

This work was supported by the Brain Korea 21 Plus Project

in 2021.

FaEH

[1] Zafari, Faheem, Athanasios Gkelias, and Kin K.
Leung. "A survey of indoor localization systems and
technologies." /[EEE Communications Surveys &
Tutorials 21.3 (2019): 2568-2599.

[2] Abadi, Marzieh Jalal, et al. "A collaborative
approach to heading estimation for smartphone—
based PDR indoor localisation." 2014 International
Conference on Indoor Positioning and Indoor
Navigation (IPIN). IEEE, 2014.





