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Fusion Location Algorithm Based on Blue-tooth and Pedometer

ZHU Jun', WANG Wen-ju', CHEN Jing-liang', FANG Cheng', ZHANG An-qi*
(1.Shanghai University for Science and Technology, Shanghai 200093, China; 2.Fudan University, Shanghai 200433, China)

ABSTRACT: The work aims to to realize the functions of staff supervision and intelligent inspection for the sorting,
packaging, loading and unloading operations of the infield goods in the intelligent logistics system. A fusion indoor per-
sonnel localization method based on blue-tooth and pedometer was proposed. The current fingerprint data and pedometer
data were got and the algorithm parameters were initialized. Initial prediction of positioning coordinate was finished by
estimation of the pedometer scale and direction for the calculation of the variance value of the fingerprint locations. The
Kalman gain was calculated with the Kalman filtering to correct the d, and d, directions. According to d, and d,, the pre-
diction value of the positioning coordinate was adjusted as the final location coordinate data to complete the indoor posi-
tioning. Integrated with two kinds of data (the blue-tooth fingerprint and pedometer), the location route of the proposed
algorithm was quite smooth without location run-out and offset. The method can realize the high-precision personnel lo-
cating in the infield environment, and analyze the moving tracks, so as to achieve the staff supervision and efficient and
convenient inspection, thus optimizing the operation flow of the transportation packaging and improving the operation and
management level of logistics packaging system.

KEY WORDS: intelligent logistics; indoor location; blue-tooth; pedometer; Kalman filtering

BREMIVRI R SERORAIEOR | R (4 8 Sl Aaz 1 A e 8Os B R BB U i i R AT
%ﬁ&*%%%ﬂ&ﬁf%?i%\ﬁ% Bk | @ PR TE AR NS EE B2 ICHE T RFID £0K
B CREEEA I, NS Y g AR AERC A O AR R A I v e BRI Y

KB 2017-08-02

HEEWME: LAETESZREARAAREEFLZRRA (10-16-309-001 ); EHR T RSP, LiFET “KFAHC L%
it %" (XJ2017238, SH2017163)

EHERN: kE (1976—), B, £t E, T 2R T AEMOE HATE, FEHAFE I,



- 78 - o T

2018 4F- 3 H

A AL S XN (BN TSR
A1%G | RS EHIX BB T B9 01 T4 . B RE K AR O
THREFI B B BH AR 1 RSB IF IR ANIIE o = N E i AR
JESLER R R I e Ak AR T B

BAMENEMF A FEILT/-E&S)E . RFID,
UWB. Zig-Bee FliE 4%, 4ni TAEWIB R 2.4 GHz
ISM (5 F 4.0 B4R AR sh it & AOARid, BA P
Yoo MRINFE. 3 ms IRIER | #Eid 100 m AEFHEE
S WA RN AR e A RS sk £ il
FREUE E A S (AP ) -AP 5 S5 F S 80(E tndes
W5 S om EEFE PRl (RSSI), &= E (LQ) LI
LT &9 (TPL) %5, DIGwS BAEmr X0 k2
B AT A BTG SE B2 KRG v, HLA 7
AR AT,

o= NI B2, (55 SO T 5T Lt
%z, ZHE 0 TR S R/ (RSST) FREF I A 258
SAIXTN , RN R VT REAE S S R, B AR
B3 E = A ek VA= 71 i R D= VA (= £ @ = VA= R Wy w1 3|
SRR DB D A R A ) S E B > A D % < +2 E =h=s
SR PN TS A 2 A7 P e S R ) — 2
RSSI {HEHE A B IEEP 2006 4F, Tran Q MiE(E
S0 A R S s OO PR R 4 AT A 2 A SRR Y
SERMER LB P =N BB, (HIEL R — B
KA G S B E A2 2007 4F Klepal M4 H
X LA 5 PEAT 18 15 7 TC LR BRBE AR AL 1Y 15 L F 1 ik
WS BLE AL T s, SRR T, 2009 4F
Azizyan M $2 H R T RER A4 05 1k A ke s oK i 5
4 58 v ) M) L, (LR SR T vk S B Szt v 12, 2012
4, Perez Iglesias £ H il i 2R FAHLAY I ARG 500
JE (RSSI) RAGTHZBE A W RT AL RIS 25 (Al &, {H
Z BRI 25 ) 5 A5 A% 20 A7 2 B HL s (o A B A FRET
2016 AFEVPEIEIE TR T —FE B 1Y
HNTRGUENE S, Pt (HEMREART,
2016 4F, DHJHEH FHEE A E AR T A HE N R G,
TEZ M RSST RE 7 i B FE Al b, A 25 557 %
Wt R, DA AR e I R A AR B, (R AN Ak
ALY, A S EEL, 2016 4F, 4RI T
— o 35 T 23 ALY (14 5 5F RSSI 5 SUiE 7%,
{H RSSI v B 35 S0% (1 3 DL gE A7 St Bgr ™, RS br
B, KB SUE AR 2 B E 7 s A2 [
BEAG IR R, HAE G 25 b 25 B 2 Fh Al i 1 e 7 &5
SEMR E SRR Ry T g i F S B0 6 vk PR AE
IR, SCHRERHE —F L F I A Rt 2R E NG
FENL TR, K ORI W F 8 SOBE N A A R HE
B, LA RCR , Rt 80 6 & A Bk A
R, A5 3 — AN AT 58 A A as B2 TR AR T
YRz sh il

1 ERER

TEENS T, KRR S UECR R TR ih E it
SEEE TR ALK B R IR S 9E P IA RN

REH R TTRE -

Xy =AX, +W,, W, = N(0, Q) (D

K XN kB ZI P IALE ;. X o k=1 B Z)
P EALE s w2, JFE we~N (0, @),
HQ TR 22 b Iy 2256 1 s A RS AR S e

14:(1 OJ @
0 1

PURI g

Z, = HX, +V,, V, ~ N(0, R) 3)

Zi HARBUA I E NG 0, LSl X, AL
TR V4R Vi~ N (0,R), R AEIHRER D2
BRI, H AR ZSAS B gE G .

e (1 0) @

0 1
RIRE PRI LI AR TR s s E
HUA b — R W0 A B A5 R X R — R B R 5

P10

1) RS A5 R .

X, =AX, (5)
2) YT AR

P, =AP, A" +Q X, = AX,_, (6)
3) i R

K, =BH'(HP.H +R) 7
4) T — IR I A5 R .

Xio =Xy +K(Zy —HX ) (8)
5) TR — R I AR

Fea :(I_KKH)PK €))

2 ETFEFMISRNEAMEEMEE

R R R s 2 D e A RN
PRI 1,

1) REvtate . ARIBCH AT IR BSO8R Fit 4
Bt BHESCRBR AT AR K BT S R0 iR AL R
SEIMAR BOE AL BT 22 . BRI A . VIR L
FE RO BEE 5 FIWT G R 2R 1 AR i {5
B WSS R IR S UEPAIIR L, 7500 B 1) 25
B®2),

2) AT L AR LB R AT 1wl

3) WHRARSCENM T 22 (RAH )

4) HUHRE AL AR bR B AR S T 22

5) IS 1 iR R /R s P S 9 AR 58 e



539 4

% 5 4]

R

FETUE A AN 2B A B RS E A

<79 .

A 1

RREE
Bewtate

fliit LAl
NG 1WAl '

HHER

| —

SR AR BRI
DB R 18 2%

+
S

B ]

ST AL
IV &AES

A 4

—1mm¢¢ﬁml

BT S RS Rl S 2 A E LB R R
Fig.1 Process of fusion indoor location algorithm based on
blue-tooth and inertial navigation
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tion algorithm based on blue-tooth and inertial navigation
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