1831 5 K7 F

A LIRS . 2022, 30(10)

0 3|5

G 7N R 0-NPDL B R B /N  B /o  S B [
W AF T RIGHE B %, W%, HRE . KAHE
DL JBE LA A I R 5 KL AT 5 X W 3 ) B AL R e AR Bk IR

Computer Measurement & Control « 181
TEHS 1671 - 4598(2022)10 -0181 -07  DOI:10. 16526/j. cnki. 11—4762/tp. 2022. 10. 028 hE 4 %2 TP391. 4 XERARIRAD A
EF ESN EI’\J n I 2 B B A K AR
-EE-
HEME RFILT
?&?1, & %2,3’ i&;{l 22,3’ #a&%Zﬁ
(Lo AR S A RS Rl BRI OT S Be . R 2500985 2. IJJ}Fééc Bl sebe . $FH8 2500315

. INARA L 2SN ARERREEHATILEMTLRE, R 25003D

TR ik BB R R A 25 M BTG U L VA58 0 A AR A XE AR I L 5 R LS A R e T R R A e A S A
PESEHE A DR 10 BRSO AR Bt — Ak T [ AR R 45 (CESND 030 55 7k A o5 T 20 % B8 3) A DR AT A1 5% 1% %
i BUERGCRM A AL, i Rl R, R R T M e R AL R . R RSB, TRl 0T kA A AR K
B 25 B AR S RO AR R T ol i Zigbee 945K PO B (5 B R 6 45 ok, R0l o R 0 G B 2 o ) T 3 o 3 O £
0 7 o A2 0 ) RO 5 ESN TN B0 3 2 5 1 B A 55 R AT TN . O ) T 5% i e 0 % S U 5 B R B i m A R IR 5 A L
W A1 55 B R GE 08 AE SR R AT S 40 K, S5 SR SR - T2 A 0 8 o 0 U B TR0 R RO e o ol BT 55

KEEIA : BTRE AT W ACRASRILE s Zigbee FIZE; IS HUE; MZITH

Design of Fog Warning System for Highway Yellow River
Special Bridge Based on Echo State Network
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Abstract: In order to solve the problems that the fog of the Yellow River Special Bridge cannot be predicted. the fog distribution
state is difficult to estimate, and the impact range of the fog is difficult to measure the traffic control that affect the Yellow River Spe-
cial Bridge, in view of the meteorological conditions of the Yellow River Special Bridge, a highway yellow river special bridge fog early
warning system based on the echo state network (ESN) prediction algorithm is designed; The early warning system adopts a distribu-
ted structure, which consists of the main station and the sub-station. the meteorological sensors, lightning and other equipment are
used to be connected by the main station and the sub-station. The master station and the sub-station can obtain the measurement in-
formation related to the realization of fog prediction; The sub-station sends the obtained data information to the master station through
the Zigbee network, the edge computing terminal in the master station uses the data obtained by the master station, the data transmit-
ted by the sub-station to predict whether the fog will occur in combination with the ESN prediction algorithm, and the fog end road
test terminal is used to send the early warning information to the cloud or the designated server; The fog early warning system is de-
ployed in the Yellow River Special Bridge for experimental testing. The results show that the system can accurately warn whether
there is fog on the Yellow River Special Bridge.

Keywords: yellow river special bridge; echo state network; Zigbee network; fog early warning; edge calculation
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5:45 41 0.2 0 100 11 0 7 248 —0.4 96
6:00 1125 0.2 0 100 11 0 4 276 —0.5 97
6:15 1123 0.2 0 100 11 0 3 276 —0.5 97
6:30 1127 0.3 0 100 11 0 3 266 —0.7 97
7:00 1028 0.3 0 100 11 0 3 268 —0.7 96
8:00 1031 0.2 0 100 11 0 3 272 —1.3 97

®4 TS AEHW

s ] 4:00 4:15 4:30 4:45 5:00 5:15 5:30 5:45 6:00

T 00 AR %/ %% 45 85 87 92 97 92 79 84 56
BERELR | ® £ 7 i i i 2 i @

£5 T4 URAE
I | AR LR/ | BERIREE/C | BUKFREE /mm | SR | TR | R |/ 0.1 /s | B /1 | AR/ C | AR /1%
4:00 1130 0.4 0 100 11 0 1 276 —1.2 97
4:15 1128 0.3 0 100 11 0 1 312 —1.3 96
4:30 1131 0.4 0 100 11 0 3 248 —0.9 98
4:45 1127 0.4 0 100 11 0 2 276 —0.8 97
5:00 1127 0.3 0 100 11 0 1 306 —0.9 96
5:15 1127 0.3 0 100 11 0 1 268 —1.1 98
5:30 1128 0.1 0 100 11 0 1 275 —1.4 97
5:45 1133 0.2 0 100 11 0 3 248 —1.4 96
6:00 1125 0.3 0 100 11 0 2 276 —1.5 97
6:15 1123 0.2 0 100 11 0 1 276 —1.2 98
6:30 1127 0.3 0 100 11 0 3 266 —1.1 97
7:00 1028 0.2 0 100 11 0 1 268 —1.3 96
8:00 1031 0.2 0 100 11 0 3 272 —1.1 98
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