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Performance Evaluation Method of Fingerprint Localization
Algorithm Based on Channel State Information
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(School of Electronic Engineering, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract: Most location techniques based on WiFi use received signal strength. However, this
method is subject to multipath and noise interference, and its accuracy needs to be improved. CSI
(Channel State Information) can describe channel state more finely and has stronger stability. In
this paper, CSI is used as a lattice feature to establish a fingerprint location database. Using this
fingerprint library and online measurement data, we compared the positioning performance of dif-
ferent location algorithms. We proposed an index for evaluating KNN, wKNN and random forest
algorithm and a sample capacity expansion method. Then we analyzed the stability of positioning
time and positioning accuracy of three algorithms when the sample size increased. We evaluated
these algorithms not only according to positioning accuracy, but also from other aspects. The re-
sults show that, in the above three localization algorithms, the stability of positioning time and
positioning accuracy of random forest algorithm are the best.
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Fig. 1 Data collection environment
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Fig. 2 The locating result of KNN algorithm
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Fig. 3 The locating result of wKNN algorithm
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OFDM % & ' i & 4> + 15 18 2 A & 0 57
B AE CSTH, BE b AE A F15 38 A R B2 2 A
PSR BDFEAR YOI B 45 R AE ) i 2 [
JEAMI M, k. A wKNN 89k % %2 A kG B
B A A P o I B T A TR R R A A R 2
BE K A A8 T 45 S A AL S A

BN K H 2 S B E AN 8 S0k BE 32 I 5%
W CT L PR K <79 B E iR 22 bl K A8t 3idn
Fim AR K K e REORE TR — 250 5
BEAr A SRR N A A R 250 KL X K=>9 J5 E
LR 2ER K 35 K8 K .

4 =mEEREEMNRS oW
4.1 EEREMERSHEEAET A Z

E PP — B AL SR TR M AR R AR S R iR Bk
Y R BE L AEZ PN AR 48 0 B 2% I 3 7 2
B BE I 2R B 0 AR M ) L P AR S AR

T — R KNN, wKNN FRf LR bR 2100 8
PR A« = 0 B30 A o7 B[] ) R M R K BE 1Y

FARIE s AT i A — e B bR T
LR R R RIS 2 BT REIL BT
P[] EL A — 2 A B 72 P RO R 1, 6 BRAE 47 I ]
B HE 22 o5 7 3438 A7 B R) B E A LAE SR PR AN AR
FE ARG B RS MR DA B R R A R AR AR
100~ 20000 B & A K BE (Y °F 34 {8 5 #r o 22 F 47
W

QAR 10m X 10m A5 28 X 384 4324 0. 5m X
0.5m By Jr#%, W48 B0 h e 2 R 400 4> 551 45
SUER . 0.5m B MK EEAR RS T Mt 2m 19 %€ fif
BRER /N, T LA I AEZ 10m X 10m i X 38, =
2 JAFAE 400 A D1 45 8 I8 4 76 2 5504 46 A1 ]
RE LAY AR AR AR TE X 400 A =, R, BEAR 2%
WY IR E 5 TR KT R R AR LB A
G s BEUCN DL b 09 5 B A A B b B L IRORE , E AR
400 W K 400 A HURE 25 R 28 R 4 78 I 1R FE A
LMY R RENTREARE BEFAT RN

AT L REA

SRR LUR S,
FEA R ok

B, xpi E—LHmS, K
7 BRI X AR AR

[‘m, k=k+400. Fﬁihkﬂ’aﬁﬁm}
INAJFEREALE, EE 400K

il I PRAT

Bs5s HAREFRAZE

Fig. 5 Sample capacity expansion method
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Fig. 6 The tendency chart of positioning time and positioning error with sample size of three algorithms
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