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XiF Ll S 00 45 5 s, Pl ST A BIOBR N AR AR B AT e ARE Y R/ IN 5 I R T B4 0 5 4 i 4 ) B0 A
TR LR e Ih AR Sy 3 s AR TR 25 SRR . BAR Dy 2R IR AR R IR R /N DL R RN ) B SR A A e
B AT A AR B0 A4 B B N 96.48 U6 45 Ho At 4 A R0 45 AR T

(YRS I R T — W E 254 V8 2 S HLERURT Bi-LSTM BRI 7E 28 4T AR i e 3 4R J b
T B rh 253 43 B RS VR S A L SO S ) R S B S L i 22 A Tl S G 0 BT A R A% A AR B X A A
U RE (4 5% i B2 BE T AR SE B AL IR AN R 1D A, 411 W45 45 40 S ], R B A T R L L AR A S R
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AR 52) B, SV E W 2 S5 K O XL A 1A R Iy L] B A S HOR 25 3) C, B8 M 45 S5 4 S B
], 5L AERE I L A8 A S BOR A8 5 O D, 21 AR SO 28 540 6 1 38 ALl 5 Bi-LSTM A4S & 1K
il S 6 21 % SR A R AN R 6.

x5 TRELEREMKERRTLL

Tab. 5 Comparison of network structures with different fully connected layers

4151 J7 %k LU ECPIa T PR AL HEB I/ 0% BELRN /KB YRR/ s
A 1 128 T 90.34 437 17.04
B 1 128 RelL.U 91.47 544 17.63
C 2 128,32 x 94.79 794 18.57
D, 2 128.32 ReL.U 96.48 907 19.05

Ro6 HEAXLIE

Tab. 6 Ablation experiment

253 LSTM [ 44 25 4 Sy XL 1) b=kl WER B/ B KN/ kB Y b ] /s
Az 90.75 586 17.52
B, N 96.48 907 19.05
C, N 95.58 854 18.58
D, J J 99.32 1097 19.97

2 6 AT AL B, HAREE T A, 40K LSTM W 458 25 19 748 g X1 , fERA B B 1 5.73 060 LR R/ I 1
321 kB, 54~ epoch YIZREF RGN T 1.53 s;C, AT A, I AR IIHLE] HERHEE BT 4.73 %0 B8
K/NHEINT 286 kB, B4~ epoch Y 2B ]3I T 1.06 s34 SCHF A 52 3680 D, AT A, 41, BRI
RUR NG YN i [ A 2 e L AB A epoch YIZRI RIS N T 2.45 s, 7652 BRI vb 40 43 31 454> 5 2 %0 13
JI R SRLI B ) T 2 W AN T R BT T 8.57 %0, 48 B R MR IS . GE i D, 415 B, (C, 41X HnT AR, fH
Bi-LSTM [ 2% 25 ¥ F1 51 AT 28 AL 34 A7 34 A s AU e s 2, X7 — @ B b e 1778 % AT AR
AU Bi-LSTM 3 i X [ b #7550 00 45 M, B8 B8 7t 4342 40 B00HE R )2 WK 00 R AT 45 w8 5038 0% R 2R
ST B LGB A B 19 G B (5 8 28 L (A5 I 45 B A% BT A 80~ > B i A B G R L $2 T TR ALY
WER 5 S HE e 25 B R AR SO A0 K4 T IR IHLEN S Bi-LSTM W 48 25 44 1Y L 3, i B e =5 (N A7 A H8E
A/ 55 B A oA s

(3) LA BB 50 UF . 7 K A8 X T 4R B R EAT T 5 WRIEA 3R 7 4 T A R VE R 45 SRR L 7R AT
A TCHE | BB RN PR AR 43 2 v A SR R 25 A AT AR Y AR B F- 45 99.32 0.
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Tab. 7 Confusion matrix

[LEN ik etk LA HREs MEBREE/ 20| BEC ik e LA Wrh WERE/ %

17 1071 18 0 0 99.17 =R 0 0 1091 2 99.81
e ps 3 1207 0 5 99.34 B 0 4 8 1131 98.95
4 & it
AP E WA AR B HIB B a9 7 AR /5 50U I K s B T — A s S T R AL R

Bi-LSTM [ 2% i 17 AR U, o 2 Py il R 0 47 A ASE 30 Ay ofe 8 TR 36 aed A 22 430 L 52 56 5 0
U XS BOEAT T RIS SR A R R W] S AR GEHL AR 2T B 07 AR L BT B R M B B AR T
7.49%6~10.98 %% , 15 AN [7] 150 £% 25 44) F) TR 132 2 > B LA LU v i 2 - X 52 15 7,36 06 3 EL 7R A4 i R0 A A 8L 46 g I
A5 G T BRI ZRIN 6], AR SCHR AR R0 J7 35 BE A8 52 N L i 28 Al e U = N AT NS R
5if SR B By LR AT D AL BE A 6 2 a8 A AT AR SR B 75 0K, O 5 AR 9 SE 67 38 B BE E AL A OR Ok B AR
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Indoor pedestrian pattern recognition based on bidirectional long

short-term memory network and attention mechanism

Liang Yujie*, Cui Bo™"

(a. Artificial Intelligence; b. Hebei Key Laboratory of Industrial Intelligent Perception North

China University of Science and Technology, Tangshan 063210, China)

Abstract: In indoor space, accurate pedestrian pattern recognition/scene perception, especially the recognition/percep-
tion associated with location, is of great significance for pedestrian gathering or tracking. Aiming at the problems of traditional
machine learning methods such as difficulty in feature extraction, low classification accuracy, and large recognition errors
caused by abnormal behaviors, this paper proposes an indoor real-time pedestrian pattern recognition model based on attention
mechanism and bidirectional long short-term memory(Bi-LSTM) network. The Bi-LSTM network was established to extract
the temporal characteristics of the pedestrian mode in the sliding window, evaluate the performance and timeliness of the model
network structure, optimize the number of Bi-LSTM layers and the number of hidden layer nodes, and determine the optimal
network structure. In order to reduce the influence of noise data on the model and improve the ability of the network over screen
information features, the attention mechanism is introduced to optimize the weight parameters of the extracted temporal fea-
tures. The experimental results show that compared with the traditional machine learning algorithm, the accuracy of pedestrian
pattern recognition in the optimized Bi-LSTM network is improved by 6.37% on average. After further introducing the atten-
tion mechanism, the accuracy of pedestrian pattern recognition is improved by 9.21% on average, and the final accuracy can
reach 99.32%. The proposed model can effectively classify the pedestrian mode/scene perception, and provide method support

for accurate indoor positioning and tracking.

Keywords: pedestrian pattern recognition; sliding window; temporal feature; Bi-LSTM; mechanism of attention
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