5521 S F oo Vol. 53 No.2
2025 4E2 H ACTA ELECTRONICA SINICA Feb. 2025

TELT [ S G AR R ST S R R P K P g

EEH L L, E M s, L AR
(1. dbmt Tl R HL B, AL ST 10012452, d675 Tolk K05 B2k AL ST 100144)

WOE: NTHEBEHARS R TG TR, FLHOR A7 5 B R B0 7 R 5T 22 R 2 i) v e R 4L
i . X BB A R IR AN i AN LA S AR IR o TR A [, 4t T T [ 9 A S TR AR S R RE A B
WA Ty 48 . 150, BETT T R BRI B I 1A v AR 4 TR Al 5 A L TR R NN FE A iE L T N T B AR A B R 4 A
LT X R G B 0 R SCRE AR ERS Ar AT, IR R TR T A SR TR R 2 45 . R e T
TR IR A PRI 5 i 3B AL 2 2R A 45 3 I, SEB T 5344 Vi 1 B H 5 6 P v s3CEL B, PR IE T i i 4 1
STV AP . I, £ 10 TV VR R 0 45 I A 85 R T R A A RE B AR e B R AL S UL W T AR
SRR 15 2% BT w0 O A5 i R SR | 9 TR B0 () PR T T . R SIS I6AIE 12 R T4 R A RE B I A A B
i R T T AR R TR HP B S BB R Ak 3 E SR K A [ AL, T Jr 2 A s i 4 RAI 37 % , B 4E P (B PR AFG 38% , Ml
G ARG B TR SR

KEIFE: N TG W VG TR 2 AL s B F R

HLWHE: EZREAHLITE(No.2023YFC3107804) ; B K A #AFF# 54 (No.62272007, No.62001007) ; AL 5T
[ SRRl 3 4 (N0.4234083, No.4212018)

HESES: TP393 XERARIRAD: A XEHS:  0372-2112(2025)02-0301-13
FE F 23R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20240698

Construction of Low-latency Artificial Intelligence of Things for Marine
Meteorological Forecasting

LI Jing-bo', MA Li"*, LI Yang’, FU Ying-xun’, MA Dong-chao’
(1. School of Computer Science, Beijing University of Technology, Beijing 100124, China;
2. School of Information Science and Technology, North China University of Technology, Beijing 100144, China)

Abstract:  Artificial intelligence technology is widely used in marine meteorological forecasting, and increasingly re-
lies on the internet of things to obtain massive sensory data of multiple modes in the marine environment. Aiming at the
problem that the amount of data obtained and the transmission speed are not enough to support the accurate forecast of the
model, a low-latency artificial intelligence of things (AloT) construction scheme for marine meteorological forecasting is
proposed. Firstly, an AlIoT marine meteorological forecast fusion architecture is designed. This architecture not only fully
adapts to artificial intelligence technology and internet of things technology, but also realizes the efficient collection, pro-
cessing and analysis of marine meteorological data, providing an effective and flexible underlying structure for marine mete-
orological forecasting. Secondly, the collaborative networking method of heterogeneous ocean sensing devices is optimized.
By optimizing the multi-layer coupling network topology, efficient interconnection of heterogeneous ocean sensing devices
was achieved, ensuring the comprehensiveness and accuracy of data collection. Finally, a low-latency routing algorithm for
ocean sensing networks is proposed. This algorithm reduces the transmission delay of information from sensing devices to
data centers through intelligent path selection and data transmission optimization, ensuring the rapid update of forecast data.
Experimental verification shows that the proposed scheme fully utilizes the advantages of the AloT and solves the problems
of difficult data acquisition and long processing delay in marine meteorological forecasting. The mean delay of the proposed
scheme is reduced by 37% and the median delay is reduced by 38%, providing strong support for real-time and accurate ma-

rine meteorological forecasting.
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1. A[0] < Dijkstra(G, src, tgt)

2. B <= empty priority queue

3.FOR k <~ 1TO K-1 DO

4. FOR i< 0TO len(A[k-1].path) - 1 DO

5 spurNode «— A[k-1].path[i]

6 rootPath <— A[k-1].path[0:i]

7. removedEdges <[]

8 removedNodes <[]

9. FOR each path p in A DO

10. IF rootPath == p.path[0:i] THEN

11. RemoveEdge (p.pathlil, p.path[i+1])
12. removedEdges.add((p.path[i], p.path[i+1]))
13. END IF

14. END FOR

15. FOR each node in rootPath except spurNode DO
16. RemoveNode (node)

17. removedNodes.add(node)

18. END FOR

19. spurPath «<— Dijkstra(G, spurNode, tgt)

20. IF spurPath is not empty THEN

21. totalPath <— rootPath + spurPath

22. totalPathCost <— F(totalPath)

23. IF totalPath not in B and disjoint with paths in A THEN
24. B.add(totalPath, totalPathCost)

25. END IF

26. END IF

27. RestoreEdges (removedEdges)
28. RestoreNodes (removedNodes)

29. END FOR

30. IF Bis empty THEN
31. BREAK

32. ENDIF

33.  A[k] < B.removeMin()
34. END FOR

35. RETURN A
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