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Indoor positioning technology based on CSI phase sampling density

CHENG Cheng, WANG Wei
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Abstract: Indoor location technology based on channel state information (CSI) has been widely used in various places,in the CSI phase
fingerprint location scheme, the density of sampling points is closely related to the location effect. Due to the workload of data collection,
previous scholars paid more attention to low-sampling density scenarios or adopted simulation methods to analyze sampling density re-
search, which made it difficult to find the sampling density with the smallest positioning error. In this paper, the author first sets different
CSI sampling densities, takes the CSI phase after data preprocessing as fingerprint characteristics,and then uses WKNN algorithm to an-
alyze and explore the influence of different sampling densities on the positioning effect. The experiment results show that in the environ-
ment of 4 m>X4 m,when a sampling point is taken every 0.4 m and the sampling density is 7. 6 per square meter,the positioning accuracy

is the highest,the average error is 0. 34 m,and the sampling workload is taken into account.

Keywords: channel state information;fingerprint location;indoor location technology;sampling density; WKNN algorithm

HoRP T WiFi & EENHHELAEF TR, & T

0 51 B WAFT 0 % P41 5 037 4 AR 90 A G At 2 £57 4 AR X L DG 5 166
AR, L DA S & 4" (Bei Dou Navigation A
Satellite System, fij #& BDS) . £ Bk & i & 4 (Global Po- H i, % T CSI'! (Channel State Information) f¥ %€ {if

sitioning System, fij # GPS)# ] iz iz FH 2] T & 47, i Jr & Wik ENEME AR PR E . 34 W3EF CSI
BT IHBRERN AT AN EAER, SR, 5P AMALL . & SEANL I 5 IR — A PR 3 S0 5 T I B R 4 B0
P 3 B 2[R A s i SR P T ) A 5 £ 38 e LA S BLKS Ji k. 78 WiFi SREE i, BT 0 7 i EEE R K T & Y
HEE L, TEX PR OL T, 2 N & 7 £ R 58 8 20 X4k AR WS EI Z RN BT, o T S o, 8 R T A 8

LR Ah T BDS 5 GPS {5 5 5 (i I A A HELL b B R 13530 1 AP 152 #% A2 A TC R e X — 2
HOL B R L B AR B R E A G AR Ko BT ASCR A TR SN Ik .
A CWIFT GE AL LD AN E 7 L R RE L SF . TE AR E AL R R CCE N DT P EE S RN B

PR R BF 522D VB (38 M T [ CSI B ERM A,
x J(EMEH. E-mail: 41695559@qq. com.,

73



EREBEEBRARRS

Hesg W s Or M AERR M . 27 ST O TX R B2 B AT T 4%
Mr WS S E R 4 A 35T T REE S 8 A E W
KR, Z% CHL10 R FIBL05 B9 J7 i L il if KNN &
RICE BN R E WU E IR 2. B k11 3%
BT 2 YURAE S BTN T TR LR AR R
LA B

TE Z W BIF 5 v, SR AR 5 5 0 A 5% B BEAE 6 R A Tl
B IR) A0 « B — 2 SR F % B TR B TR, X R R D W DA
FR B T8 ARG JE fie e SR AR B 5 5 RO TR SR FE TR
i, FE SR TP RO L L B SRR . AR SCE
i S BT, DR L WKINN 553, 5898 3 F CSI 36 80E v 7
R RERMEEE,

1 FERSER

1.1 CSI ¥ E
AR FHBCE A Intel 5300 TR M K B9 2510 A HL i 78
Ubuntu 14.04 LTS R4 T, 8 1 & 8T 4 W = 149 3R 301, F1
Linux RGP 1 R 58 BBk CSLIE B M. dat M3,
1.2 HiEmE
2 FR 2= By RZ ), CST R R A8 A7 G vk 82 I A 8
. RZEFERAMA T — I, LR T2 AT
(MR 7S 5 55— O I, WiFT 8 15 3 £ & S HL A L ik
PR ARRESE VL. B SR E,
BT DAL SRR AR SR 3 T2 A ™ AR 7 158 22 % b
B3k 6k CSTARAS 264785 TUA B, DA 17 45 21 5% IE AR A .
@' AT ¢ AP 2RIk AR A A 0 AR AL
&, =P, —2r NA
K, @, QR F B FF EH AL ;m AR FEIE W ER
1455 N QTR B 28 e 7 {8 A A 3R 42 0o 1 B[] A
258 A2 h U i 22 1T 51 7S 1 AE A7 D 5 5 Z AR 26 TN 11

(+p+2 (D

a5, Hod, A R R R S0, AT R E i A ok H B R
DT A5 380 o 0 4 8 TE AR (S R
g £ F1 b a8 LF .
o — @,
b= (2)
m, — m,
14,
7@2’@’ (3)

K@, ARRE 0 AT P L BRI AN, m,
RFTX R FEIB M RL S, T I 30,
A @ MW E Gkm, +0) RS IEMM &, .
&, =D, —km,—b €Y
Ze i 2R A e, 2 LAY CST B Ui I+ AH 47 775 e B T %%
AP T — e R T RE. B 1RR T F—
WRLTE 3 DA A & A B8y I 4h 0 & CST AH 7 28 5

74

2 PR e Ak B ) I IE AR A

JEURHIAT
4 : -
—o—fuE—
3f —a—fiE =[]
frE=
2t T\ ]
el |
£ {
a0
_1_ j
|
|
St \J
O
_3,
-4 L L L L 1
0 5 10 15 20 25 30
T

(a) JRARHHLL
LA S WAL

FA{7/rad

fE=
06, 5 10 15 20 25 30
T
(b) AbFRJE IAHAL
B1 3MIEMNFERBEMCNETLERNSEHEMK
Fig. 1 Original phase and corrected phase after

processing at three positions
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Fig. 5 CSI Fingerprint Data Sampling Point Map
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Table 1 Experimental errors for different sampling densities
(5] B / m L /m?) RE/m RBE/m RE/m
0.3 196 12.3 0.59 0.22 0.38
0.4 121 7.6 0.51 0.18 0. 34
0.5 81 5.1 0.57 0.21 0. 36
0.6 64 4.0 0.65 0.26 0.45
0.7 49 3.1 0.71 0.31 0.49
0.8 36 2.3 0. 87 0.35 0.57
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Fig. 6 Comparison of positioning errors with
different sampling intervals
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Table 2 Experimental errors of three algorithms
at a sampling interval of 0.3 m (Unit: m)
Bk IR R 2% SEYNTE = TR 2
NN 0.76 0. 33 0. 55
KNN 0. 60 0. 25 0.41
WKNN 0.59 0.22 0. 38
3 REERAHNO0.4mBE,3MEXIKIRE(EN:m)
Table 3 Experimental errors of three algorithms
at a sampling interval of 0.4 m (Unit: m)
Bk PN SEYNTE = Ty 2
NN 0.71 0.29 0.48
KNN 0.57 0.23 0. 39
WKNN 0.51 0.18 0. 34
F4 REERAHOSmE,3MEZXAIWIRE (EAL:m)

Table 4 Experimental errors of three algorithms

at a sampling interval of 0.5 m (Unit: m)

Ak NS TR /R 2% R 2%
NN 0.79 0.35 0.57
KNN 0.59 0.26 0.42
WKNN 0.57 0.21 0.36
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