ZETGRUH 4afiB 2% I AR R 3R ER
AT AS, BRI, W2

FIHASLC:

TR BRIEr T S T-GRU H b A9 AARATEAZ IR, 3 HE R S0, 2022, 17(6): 1201-1208.

REN Chengjie, CHEN Huaixin,XIE Wei. Ship route extraction based on GRU auto—encoder[J]. CAAI Transactions on Intelligent
Systems, 2022, 17(6): 1201-1208.

FELE L View online: hitps:/dx.doi.org/10.11992/tis.202107006

L] RERGBR A HAN SO
S55 HIbR I 1 AR AR R 22 R P SR DS R 2%

Fast multiview clustering network combining landmark points and autoencoder

BIRER SR 2022, 17(2): 333-340  https:/dx.doi.org/10.11992/tis.202101011
EXTFR AT Gn A A 1 2%

A clustering method based on the asymmetric convolutional autoencoder

BHER SR, 2022, 17(5): 900-907  hitps://dx.doi.org/10.11992/tis.202107021
FET 2R AR5y A G a0/ NFEAR R 53255 1%

A small-sample image classification method based on a Siamese variational auto—encoder

BHERGFR. 2021, 16(2): 254-262  hitps://dx.doi.org/10.11992/tis.201906022
FEF s F A2 0 Bl SCE 5 vk

Active semantic recognition method based on spatial-temporal period pattern mining

BIRERGEA. 2021, 16(1): 162-169  https:/dx.doi.org/10.11992/ti5.202012035
L Page Rank it bR/ Y A i RIS %

An autoencoder spectral clustering algorithm for improving landmark representation by weighted PageRank

I BE R G 244]. 2020, 15(2): 302-309  https://dx.doi.org/10.11992/tis.201904021


http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
http://tis.hrbeu.edu.cn/
https://dx.doi.org/10.11992/tis.202107006
https://dx.doi.org/10.11992/tis.202101011
https://dx.doi.org/10.11992/tis.202107021
https://dx.doi.org/10.11992/tis.201906022
https://dx.doi.org/10.11992/tis.202012035
https://dx.doi.org/10.11992/tis.201904021

5517 B 6 W B OoRE R & % it Vol.17 No.6
2022 411 H CAAI Transactions on Intelligent Systems Nov. 2022

DOI: 10.11992/ti5.202107006
[ £& H AR B 3k : https:/kns.cnki.net/kems/detail/23.1538.tp.20221025.1715.008.html

& T GRU B %25 B AR AR fin e 2 BX

fEm A R, e’
(1. B FHBEKRF FREFREFRE, Wil XA 611731;2. PEEFHEER NG E AR, Wil &
610036 )

W E: A E RS R S (automatic identification system, AIS) ¥ 7P 25 & & K AR IAAT AR EME B, PR
BB A Mgk, Al d s R E S BTN AR T GRU H 415 8% (gate re-
cuurent unit auto-encoder, GRU-AE) WALk #E U 7 1, T 46 R H GRU S Bt 25 1 I 1R 90 30 B0 0 S 18 ol 48— #%
AR EFRE(R B, HK A H DBSCAN (density-based spatial clustering of applications with noise) 72 X 4 i ¢ fiF
5 BT TS, I5 i W R B AR R 2088 v oo 3 3 o 0 i S A A L (R AR AR AL 2, DT 52 IR AE 1 B ALS B8 h 42
P A AT AL o DA s oA B, A3 AT — AR R E ) 10 T3 £ 5% ALS IR A AT B, 5256 3% B AR Oy vk vl X
AN TR B 00300 B s R AT 3R 28 M M4 4R B, I 7T S 4% A P03 S A 0 | A AR L o IO S A, AR
U vy o7 3 I

SESBIA : MU ZRARIEG AN A SIUN R G5 BRAZ 48 GRU A i 2% ; TR EEHRRIE ; -5 S8 ; DBSCAN #3% ; Bl 2k
FESES: TPIS XHIREE: A XEHS: 1673-4785(2022)06-1201-08

Rz 5| AR RN, BRIRET, I L. B F GRU B4R HAAIAMLK IR (J]. BB RGFR, 2022, 17(6): 1201-1208.
5| A#& = : REN Chengjie, CHEN Huaixin, XIE Wei. Ship route extraction based on GRU auto-encoder[J]. CAAI transactions
on intelligent systems, 2022, 17(6): 1201-1208.

Ship route extraction based on GRU auto-encoder

REN Chengjie', CHEN Huaixin', XIE Wei’

(1. School of Resources and Environment, University of Electronic Science and Technology of China, Chengdu 611731, China;
2. The 10th Research Institute of China Electronics Technology Group Corporation, Chengdu 610036, China)

Abstract: The automatic identification system (AIS) data consists of a large amount of information associated with ship-
ping behavior. A wide range of applications in maritime supervision and ship surveys can be made use of by extracting
useful ship routes from AIS data. The gate recurrent unit auto-encoder (GRU-AE) is the foundation of a method for ship
route extraction that is suggested. First, the GRU encoder is employed to encode the original trajectory data into deep
feature information in a unified form; then, deep feature information is clustered using the DBSCAN algorithm; and fi-
nally, the deep feature cluster center is inverted through the decoder to produce the corresponding ship route, to achieve
the mining of the ship trajectory pattern in the massive AIS data. Taking the Port of Boston as an example, more than
100,000 AIS ship navigation data in one year are examined. Experiments reveal that this technique can cluster and ex-
tract route data of various lengths and can support the research of ship trajectory abnormality identification, path plan-
ning, position prediction, etc., revealing good application adaptability.

Keywords: route extraction; automatic identification system; data mining; gate recurrent unit auto-encoder; deep fea-
ture; decoding inversion; DBSCAN algorithm; trajectory clustering
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Fig. 1 Ship route extraction process using AIS data
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