5 8 1 A Vol. 50 No.8
2022 48 H ACTA ELECTRONICA SINICA Aug. 2022

BT Z AERUIL AP OCIE Y WLAN % N € 0 ik

7]‘5]']‘161’2,$ﬁk})5] 1,2,}§] # 1,2’3 7%7 1,2,/{5]— é{{ 1.2
(1. FPEHIEH K0 5 5 05 B TR 2B, K 4000655 2. # DRI H K2 A% 3ot £ 45 A 5 DR T 8 52 8=, 8K 400065)

W OE: ZWNEMHEAREZ GG E BN, ME5 0 JCL R (Wireless Local Area Network , WLAN )4
SUE N TR F AR /D% 8 WLAN #2085 538 )% (Received Signal Strength , RSS)FAE A9 A LK A RT3 A S (Ac-
cess Point, AP) i RSS FFAIEA7 B 4398 7 1 22 S M D, DATT S B0 WLAN 58 (0K BEAS e FLE A8 . X I, A SCH i
— BT Z BT AP JL AR WLAN 3 N 07 7k . 78 B4R Bl i 2 R A RSS B R B2 4 RSS F#AIE , 1148
AP ELHE 25 Lo BORH I A g ORISR I B, 1R RSO OC 2 07 R i 22 2 RSS FRAE BRI EE ; 1M /E AE R B B, Tl aot 22
A AR WS AN ) R S B O 108 AP AR ZRBORI S | W] A 45 5 K2 48 (K-Nearest Neighbor, KNN) 38032 56 ikt H
FREGOE A BRI . SR A R R AR TR G0 AP DLAL e (605 1, BT ER 7 VA AR e B B () 2 5 T 380 e e il 2 T
4.12 s SELIRZE 4 m NI EARHER 4 91.91%.

K WLANFEWNEN; APIRAL; ZAEBOBINLGS; (5 R4 L BORIsE i

HESES: TN929.5 MERARIRED: A XEHS: 0372-2112(2022)08-1875-10

B F 3 URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20201457

Multi-Dimensional Fuzzy Mapping for AP Optimization
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Abstract: The indoor localization technology has important applications in many fields, while traditional wireless lo-
cal area network(WLAN) fingerprint-based localization methods usually rarely consider both the diversity of WLAN re-
ceived signal strength(RSS) features and the difference of the position resolution of RSS features from different access
points(APs), which results in the low localization accuracy and efficiency. To address this problem, this paper proposes a
WLAN indoor localization method based on the multi-dimensional fuzzy mapping for the AP optimization. Specifically, in
the offline phase, the information gain ratio of the AP and the corresponding offline fuzzy membership degree are calculated
according to the multi-dimensional RSS features which are extracted many times, and meanwhile the fuzzy relationship
equation is utilized to solve out fuzzy weights of multi-dimensional RSS features. In the online phase, the fuzzy decision
matrix is constructed by the multi-dimensional fuzzy mapping to calculate the online fuzzy membership degree of the AP,
and then the target location estimation is realized by combining with the K-nearest neighbor(KNN) algorithm. Experimental
results show that compared with the traditional AP optimization based localization methods, the localization calculation
overhead in the online stage of the proposed method is reduced by up to 4.12 s, and the confidence probability of the posi-
tioning error within 4 meters is 91.91%.
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