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Abstract: The existing human target device-free indoor localization algorithm based on received signal strength
(RSS) is difficult to give consideration to artificial workload, time consumption, and positioning accuracy under the
circumstance of environment changes. In view of this problem, this paper proposes a device-free localization
algorithm based on transfer clustering and fusion variational auto-encoder ( FusVAE ) in changing indoor
environment. After environment changes, a small amount of RSS samples without labels were collected. Then, a
semi-supervised fuzzy C-means clustering based on metric learning (SFCMML) was proposed to accurately cluster
and label the samples, and the original model was retrained, where only a small amount of artificial work and
process time was required to achieve a high localization accuracy for the original model in the new environment. In
addition, aiming at the problem that the RSS samples collected in the new environment were in small quantity, the
FusVAE was constructed based on coordinate fusion to generate RSS samples in the new environment for data
enhancement, which could enrich the quantity and quality of the RSS samples, improve the generalization ability of
the model, and enhance the positioning accuracy. Experimental results show that under the circumstance of
environment changes, the average positioning accuracy of the proposed algorithm reached 88.6% . Compared with
the algorithms of the same type in the same field, the proposed algorithm had higher positioning accuracy and better
environmental adaptability, which is more applicable to device-free indoor localization in changing environment.
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1 AT R EFe FusVAE 85 A 7 B

HERENZLHE*

ARSCHE th 19 3E TR A FusVAE (958 Py 3R
BEAR S TN B AT IG5 (3 1 B T A L
V2 JErE S ERE i ok R AR A 0 S SR 1 T
A RS T B4R RSS B, TR A 4
IZRBERLARAR A CORER . 7F PRBERCAS IR , 5 31 H
TR 0 DX 3 P Rl 177 8~ A 0, A B o
FBRES 30138 2 v oR 4RSS MCHE 443 BT 3052 T 1)
TERRAE RSS BEA, R4 07 2k T FEI ) B, L

AT EEIAT BB PR AR TE T . AR5 R IAR SCHRE
MG TR e o I R B R € (R R
(SFCMML) 53 3% 3 33 28 37 B A 9E A7 RIS RIAR I b
25, A I (AR TR T I 2 P 75 1) T PR A B 25 Y
FEA . HAL B A REAS BEAT I 2%, I A 2 R
e PEAT IO, A6 T LAAR e o 5 7 R B8 A2 3 s A 51 H
PRI E N R, HEA B S 2 RS . e I 2k
(o A H, O 2 T A AR S 9 A2 O A A A
(FusVAE) 535, F T B 0 358 FCHT 2R 58N (9 5 58 0
W, 2 OB PR T B R BT i RSS AR AR HE AT BN 1
S, E— AR T ELER R



XUz, 45 — Bl i 22 N IREE AR B A 5% H AR JC IR o 531 - 41 -

$E8 M
[ ] * [ ] L ] .
® L 3 [ ] < L ] [ 3
e o G i T,
SRR AR A IR
A4 A\ 4
RS FRHE R
A\ 4
» SFCMML
A\ 4 A
N O T
Rk
[
v ik
DB Y R
SRR R AR

B2 ETEBRENARBRLRENEMERNERIY
Fig. 2 Overall architecture of device-free indoor localization
based on transfer clustering
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Fig. 10 Distribution scatter diagram of the generated sample set and the original sample set
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Tab.2 RMSE for different localization algorithms m
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Fig. 13 Comparison of positioning results
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