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Indoor Fingerprint Positioning Based on Matrix
Completion in 5G Ultra-dense Network

JIANG Haixia, LONG Guangli

(School of Physics and Telecommunications Engineering, Shaanxi University of Technology , Hanzhong 723001 , China)

Abstract: In order to reduce complexity of construction of indoor positioning fingerprint database and
improve the positioning accuracy, an indoor fingerprint positioning algorithm based on matrix completion
under the 5G ultra-dense network is proposed. In the offline database construction stage ,the algorithm first
uses the K-nearest Neighbor( KNN) interpolation method to complete the matrix of part of the fingerprint
database to construct a complete database. Secondly, the sparse auto-encoder is used to extract the sparse
features of the fingerprint database, and the high-dimensional received signal strength indication ( RSSI)
signal is reduced. In the online fingerprint matching stage , the weighted KNN algorithm is used to estimate
the coordinates of the point to be located. After experimental simulation, the average relative error of the
algorithm to reconstruct the fingerprint database is 0.31% . Compared with that of the traditional KNN
fingerprint matching algorithm ,the average error is reduced by 24.41%.
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J5(Wireless Fidelity, WiFi ) 5 137 22 48 19 Jo 28 J5 38, 190
( Wireless Local Area, WLAN) HAEiA S| LK 2]+ JL
KA E ,5G S v 91 B A B RS 9l H HL A
WK E ARG RE . RIS, 5G FARPE AL 2% 4 W 4%
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3 FESRESH

BIAER SR V-3 9 MATLAB, 18 B3 ) 45
RIK 58540 10 m 10 m |5 m, $8 80 R FE
d=0.2 m"" BRI 4 A AE = N T, ST IR
TARA IR MR SCHik [ 17 ] v 28 4 W) 4% Jk ol 2%
A>0. 1 cell/m?, BEE BRI ILHG % B R 0.3 cell/m”

HZmg R FEH R4, F8 805 1) RSSI i nf
LA (1) 1 e

2
Pl,ZPS+101g(4)\7d) +n, (11)
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Arp P, FoR B E S M DR, 4000 dB; P,
TR FHE OLE R SO 2 B dBs A S
S s d R AR MRS 22 (6] (RS 5y 2 A
FIEF

VOB AR SO B LU 30% , 23 05 1L, 45
TR RSO EAE  3 1 OEER TR SO R 2
AT KNN3 {ELER A7 R e i B4 45 S
JE 2% 3 D E R OB PR 15 DR 48 SR 2R B A
XRZE, IR 3 AT LAE i, FA S B 48 SO0
5 AR SO P 2 TR A LEVR R 22, 455 P R
AT LA B8 BB ) BRI X R 2558 0. 31% , 4
TENERZERY N JLT- 7T L Z Mg AT, R WSR2 RE %
R s B R his SURCHE

&1 FERRisgEIERE

- RSSI 18
1 2 3 4 5 6
1 -110.830 5 -109. 505 6 -112.180 6 -109. 940 3 -108.511 3 -113.391 3
2 -110.754 8 -109.334 6 -112.038 6 -109.772 1 -108.354 8 -113.293 6
3 -110. 682 3 -109. 162 8 -111.895 1 -109. 602 9 -108. 200 4 -113.196 2
4 -110.613 1 -108.990 7 -111.750 3 -109. 432 7 -108.048 5 -113.099 1
5 -110.547 5 -108.818 3 -111. 604 0 -109.261 9 -107.899 6 -113.002 5
6 -110.485 5 -108. 645 9 -111. 456 4 -109. 090 5 -107.754 3 -112.906 3
Fx2 EHMEENIELEIEE
o RSSI {#
1 2 3 4 5 6
1 -110.962 0 -109. 505 6 -112.180 6 -109. 940 3 -108.511 3 -113.391 3
2 -110. 854 7 -109. 334 6 -112.038 6 -109.772 1 -108.969 2 -113.293 6
3 -110.770 9 -109. 162 8 -111.895 1 -109. 602 9 -107.745 4 -113.196 2
4 -110.645 3 -108. 626 5 -111.750 3 -109. 432 7 -108.048 5 -113.099 1
5 -110.547 5 -108. 818 3 -111. 604 0 -108.818 3 -107.445 1 -113.002 5
6 -110.485 5 -108.645 9 -111.247 3 -109.090 5 -108.285 6 -112.906 3
*3 BEEEERMRE
OBLs 0,

sao 1 . : AR ZE/ Y% . . ,
1 0.12 0. 00 0.00 0.00 0. 00 0. 00
2 0.09 0. 00 0.00 0.00 0.57 0.00
3 0.08 0. 00 0.00 0.00 0.42 0. 00
4 0.03 0.33 0.00 0.00 0. 00 0. 00
5 0. 00 0. 00 0.00 0.41 0.42 0.00
6 0. 00 0. 00 0.19 0.00 0.49 0.00
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