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Indoor position estimation method with multi-scale fusion
under dual-source signals

Chen Xiao, Qin Ningning, Song Shulin

( Engineering Research Center of Internet of Things Technology Applications Ministry of Education ,
Jiangnan University ,Wuxi 214122, China)

Abstract:In response to the issues of misjudgment of location area attribution and interference from outliers in fingerprint-based
positioning of a large number of access points scenes, a multi-scale signal fusion indoor positioning algorithm is proposed, which
incorporates dual-source signals. During the fingerprint online positioning phase, the spatiotemporal information of PDR signals is
utilized to expand the number of reference points belonging to the location area, thereby alleviating the negative effects caused by
misclassification in neighboring areas. Additionally, multiple distances and chi-square distances are used instead of the traditional
Euclidean distance, in combination with spatial domain physical distance scales, to implement nearest neighbor selection at multiple
scales. In this way, the interference from outliers is overcome effectively. We introduce a dynamic adaptation of the K value. Based on
this, the dynamic linked fusion between Wi-Fi and PDR pre-positioning is established, which further enhances the accuracy of the
positioning algorithm. Experimental results show that, under the same conditions of introducing dual-source signals, the proposed method
exhibits superior overall performance compared to other multi-scale or dynamic K-value algorithms, with an average positioning accuracy
surpassing other algorithms by 6. 6% to 23. 1%.

Keywords : indoor positioning; fingerprint positioning; pedestrian dead reckoning; weighted K-nearest neighbor localization
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fusion under dual-source signals
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MFDS-WiFi-FK(K=3) 1.516 0. 148 6. 854 39.7
MFDS-WiFi-FK(K=4) 1.468 0. 013 6. 000 43.2
MFDS-WiFi-FK(K=5) 1.455 0. 084 8.221 43.2

6.5 BEAEMEMEMEEEST

SEGUFTE SC MSSF 5325 ) 4 44 0 M BB, S 30 1 i
7  WKNN-FNNS"' | WKNN-DCSW'®' | WKNN-TD''"' |
MFDS-WiFi-FK 5 WKNN-ED %5 % v 5 5 1 S X He 34092
— [ AT AT, AR UE ST HE A 2 S, X e B 3
IS SCRY 4 XY B 5 PDR @A 1AL, Ik Bk 4
B PIRIX ;. & BIEBE AR 5t T iS5
PEAFSEE, Horh WKNN-FFK 9 K {EH 4, WKNN-FIED £
K fHHLS,

MIEL9 Hra] LI Y, MFDS %5 2 m N 22 23R
K] 82.07% ,3 m PR RITHEFRIE F] 96. 20% , il H:
54 v % FE 4L 9.60% . WKNN-FIFNNS 5 WKNN-
FIDCSW i T/ it i B AP {55, BRI AE AP 3l 48
Z [G5 B 295 F @ S PE R ; WKNN-FITD
FR 2 o0 BRI, BE A A bR B R B T K (H

100 [
90 82.07% e
30 Y~ 1\, 96.20%
o0} 7 §87.77%
5 60l [7255%
f 50 ~MFDS
B& 40 f / -~ WKNN-FIFNNS
?.ﬁ 30t WKNN-FIDCSW
20t -+~ WKNN-FITD
10 ~MFDS-FFK
: {  —WKNN-FIED ,
0 1 2 3 4
EALIRZE/m

Ko 6 FuE fi kiR 2 RIHHERXT L
Fig.9 Comparison of cumulative error probability for

6 localization algorithms



%1 3

U A SRR 5 T 20 R RS = A B 319

[ 22, 7 i A7 M LGS B SR AU, B I 55 MFDS-
FFK (1264804 5 48 25 ; WKNN-FIED R £ T 3h 45 K 1H .
TeZ ol B M A B  EF T4 XY 5 PDR RlA 1Y
PeAb)E | RIS N YT SCIRPAEE (i A B L & e B A
AR, X LA 85 2 AF o S5 i R 2R DR b 2 SR T %R K 1
5T % FH £ 56 B B 19 MFDS . MFDS-FFK . WKNN-FITD

2 2 Al 18 SCHR A MFDS S0k e /MR 2% |
S HAWSE A 2ZZ BN MR- YR 28 I KR 2 (IR 2ZETT
22557 I AR T HABSE VL . MFDS B35V 4R 25 R
1. 251 m, AHEE FHA BRI T 6. 6% ~23. 1%, LA 5E
Y45 AT, 18 SCHE () MFDS B9 7 ff v 52 % 3R 85 K
PR 2 N (R E A 3 BB A AR THE ARG E

x2 6 MEMEEMRELILER

Table 2 Performance comparison of 6 localization
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