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Abstract

With the rapid development of wireless communication networks, the requirements for wireless
positioning technology are getting higher and higher. UWB is an excellent positioning technology,
but it is prone to signal interference, resulting in an unsatisfactory positioning effect in indoor
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places such as shopping malls and hotels. Therefore, solving the problem of UWB precise posi-
tioning under signal interference has received great attention. The experimental data used in this
paper includes “no interference data” and “interference data” for UWB positioning. The first step
is to clean the data. The first step is to find outliers in the data according to the boxplot and elimi-
nate them. The second step is to perform K-means clustering on the data to delete the same or
similar data. Then use the BP neural network algorithm (GA-BP) optimized by the genetic algo-
rithm to estimate the three-dimensional coordinates of the Tag for the “undisturbed data” and
“interference data” retained after cleaning. The MSE of the three-dimensional coordinates ob-
tained from “interference data” and “interference data” is very close to 0, indicating that the model
has high prediction accuracy. At the same time, according to the GA-BP neural network algorithm,
10 sets of test data are accurately positioned, and XGBoost is established. Boosting algorithm, SVM,
random forest, and KNN algorithm are used to classify whether the data is collected under signal
interference. By comparing the classification accuracy and F-score of the four models, it is deter-
mined that the final classification model is the parameter-optimized XGBoost algorithm.
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B NS AR R e, #5785 (Ultra-wideband, UWB)H AR [113Z 8 E N KA IRLET, Bch T T2k
THBAS FUR I TR UWB BRI RR 2 Ak TR AR o Bl i ik AR D ik b 15 5ok 58
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Figure 1. TOF ranging process
& 1. TOF MEig 72

BREESEAE Q2R —AMES, Y MERRSIRENZE S, T NZIRE—ANEES, Sl
FE 2 I ZIRENZ NS, WAt FoR B R A S BG5BT 2, At ZRBRENE S5 R T
%%%ﬁ@%ﬂﬁ@%%ﬁﬁm=mrvaﬁ%ﬁﬁ%ﬁ%ﬁZ@%%%h%MLﬁ¢c%%ﬁo
WHE, AR TOF BEAN H 1R B A& FEul R AR AR, AT LASEEIRT bR 25 (1 1€ o
2.2. GA-BP 12 R4k

2.2.1. BP &ML
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Figure 2. The principle of support vector machine
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Figure 3. Dataset secondary division
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Figure 4. Schematic diagram of the measured environment
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Figure 5. Box plot
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Figure 6. Cluster visualization
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Figure 7. 3D geometric model diagram
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Figure 8. GA-BP flowchart
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Figure 9. MSE of 3D coordinate localization of GA-BP model
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Table 1. Coordinate estimation
1. RERMEIT

X y z
g 1 779.8537 1967.2588 1506.1116
Hidw 2 3412.2455 2450.9619 1467.5003
¥ 3 2644.4258 2396.8730 1485.4639
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Continued
i 4 2240.5695 2359.5642 1493.4047
¥ 5 1800.3975 2225.9610 1493.9124
A€/ 1883.2266 762.8736 1417.1968
B 7 4425.8317 1337.5702 1485.0029
i 8 1669.7740 1537.3152 1460.7829
¥ 9 3944.0055 1802.8743 1497.6125
i 10 4604.7814 1505.9533 1485.8438
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X E A BRI AT IR AINR, AR5 B oA A ) 43 SRV 2R A F-score i 8 B 28 A, DI — A
WRAHER R B . A EEE MR TH 5 2 B A i SEHE 5 TR B 2.

5.2. ZRAS AT
5.2.1. SVM F1 KNN 43¢
HHE SVM Al KNN R, 7ZEATH) SVM. KNN 232885, XF 10 2R 70 2845 B0 <6 2 Fiois.

Table 2. Discriminant result
Fz2 ESBETFHAANGER

Kt SVM 44t 1 KNN 432545 5
1 T T
2 B AT
3 T T
4 T T
5 Tk AT
6 B AT
7 Tk T
8 A A
9 A A
10 T T
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Figure 10. Random forest parameter selection
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Figure 11. Weight and gain
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[F] %2 . Weight LsERTA KR, — MRS IL 2 D kgl T o0 B8, A2 i i 58 AR PR 2 F 31
B2 HIRHIE, A3+ Al [) F-score th=1ik 0.9 BL b, AL & BAKMIZ B A 2 Time, {0 052, XA4ME
bt — AN R T 0 B 4axt U, Xtk 7 weight fIBLS, ST R B EANEFERE, ]
RAREF T2 B0 st Lt R75 54 weight TR BT 206 . gain R H1 1) F-score {ELARZR A8 FIZAFAE 14 T
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Figure 12. Confusion matrix diagram for each classification method
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AR SR E L RS HER AR T IEREAR I S R] oh R IR PT S F L A IR 2
FE SR N IEREAS TR TN o IEREAS T 5 B0 B 20 L s FL S S0RE HE R AN 4 [0 5 (1R AP 242

Table 3. The evaluation index of each classification model

3. BN LRRENTFMN IR

BRAEET 2 SVM BEHLARAR KNN XGBoost
HER 2R 0.52 0.73 0.78 0.86
KR 0.55 0.76 0.76 0.86
BE%R 0.49 0.72 0.78 0.88
F1 184 0.52 0.74 0.77 0.87
6. B4
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2) XTI HAE AT LA MG, W GA-BP M R BERY, g LN T TN = 4 AL R AR T 2
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