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Efficient indoor fingerprinting localization algorithm based on
random subset sampling

LEI Ruolan, LE Yanfen

(School of Optical—Electrical and Computer Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China)

Abstract: In view of the fact that the strength of wireless signals in complex indoor environments has
anomalies due to the influence of the sudden noise in the propagation environment, an algorithm for
WiFi fingerprinting localization based on online coarse positioning and random subset sampling was
proposed. First, the algorithm utilized the specific coverage characteristics of access point (AP) signals

to rapidly and accurately constrain the target's position to a local region, thereby identifying candidate
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reference points (RP) near the true location. Subsequently, random subset sampling was employed to
generate multiple subsets of signal distances, which were then averaged to mitigate the influence of
abnormal AP signals on distance measurements. Finally, a weighted K-nearest neighbors algorithm was
applied to estimate the target's position. Experiments were conducted using a publicly available dataset
collected from real indoor environments to evaluate the accuracy of both online caorse positioning and
random subset sampling. The results demonstrate the effectiveness of the proposed algorithm and reveal
the impact of parameter selection on localization performance. Comparative studies with existing
fingerprint-based localization algorithms show that the online coarse localization method effectively
identifies candidate reference points near the user's true position, while the random subset sampling
technique significantly reduces large localization errors. Even when AP signals exhibit abnormalities,

the proposed algorithm maintains superior positioning accuracy compared to conventional algorithms.

Keywords: fingerprinting localization; AP covering vector; online coarse positioning; random subset

sampling; AP abnormality
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Fig.2 Signal coverage of different access points
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Tab.3 The positioning error of different algrithms under AP
handover conditions

ENIRZE/m
AP .
ARICHY WKNN  WKNN-Kmeans  PCA-KRR
0 2.47 4.06 4.20 4.54
2 3.18 459 459 5.04
3 3.16 4.67 478 5.47
4 3.12 5.04 5.30 5.49
5 4.05 5.12 5.03 5.76

®4 AP XHABRTABEENEMIRE
Tab.4 The positioning error of different algrithms under AP
shutdown conditions

FENIRZE/m
P AP
AL WKNN - WKNN-Kmeans  PCA-KRR
0 2.47 4.06 4.20 4.54
2 2.94 4.46 453 4.91
3 3.04 4.56 471 4.99
4 3.69 482 4.88 5.11
5 3.74 5.13 5.19 5.06
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REA WA R EREE, TXT AP SR, BB
T 7 S P RE

3 & it

X} RSS 155 32 44 PR 53 5 A W P 52 L e
AP (5 SAFTE S W B SEBRIG B0, 4RI T —Fh L T F
HLT S AR B W 20 AR BUE MG . AT
2B BOMIHT AP Bt ) i S AR RLE 7, n] PR
K Fbp A2 2R i DX, K5 2R FHBEAL T~ S il R
ST HARE R YR BT BeAh, MORIE
RUENTTE . AFEMSEGERE . AP 55 257 T
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