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A study of optimum route search system for the Arctic sea routes
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The ship speed algorithm was upgraded to be closer to actual ship speeds by
using ship navigation data in the Arctic Ocean routes to find a relationship between ship Ice Class
and ship speed. The currently used navigation algorithm (A* algorithm) was examined and a new
algorithm (8 * algorithm) was used to improve the search results in terms of passage distance,
navigation time and fuel consumption to obtain more realistic results. Furthermore, the
implementation of parallel computation using GPUs has achieved a speed-up of to seven times faster

than the previous method.

AlS



AIS



LT, 1~ 2M%E CORBEMEOTHFHREZIT,

(€D)
2018 2020 AlS
NSR
Ice Class
WEB
@
Ice Numeral Ice Class
Ice Index
Ice Index
(©))
A* 6 *
e *
A* -
10
GPU
4 7
)

WEB
WEB



2019/08/09 2020/10/23

(b) Case2

2020/11/08

(c) Case3 (d) Case4
S 4 A* g *

= = Arctic Sea Route Search

= SEARCHMODE  COMPAREMODE =
Search Parameters

3 2021110005 18:00 @

Plot Options ~
Artival/Departure Setting v SHADE IMAGE TARGET
Sea lce Concentration g
Time Step of Shade Image
SHIP TYPE ®
Default Ship (1A class ¥ 1 4 s
IceBreaker) : : g :
Y synchronize shade time with ship
Ship Parameters v time

Ship Time [hours]
Path finding method
(@ 0*method () A*method 0 16 32 48 64 80 96 112127

planar approximation (non-

spherical)

STOP

%

caleulating

On/Off Switches v

Plot Styles v

WEB



3 2 0

Takeshi Sugimura; Takeshi Terui; Hironori Yabuki; Hajime Yamaguchi

Development and Verification of an Arctic Sea Route Search System 2022
Proceeding of 26th IAHR International Symposium on Ice -
DOl
Web WebGL 2022
50 -
DOl
Takeshi Sugimura, Hajime Yamaguchi and Hironori Yabuki 7
Development and Implementation of an Arctic Sea Route Search System 2021
Proc. ASME 2021 40th Intern. Conf. Ocean, Offshore and Arctic Eng. (OMAE2021) 1-7

DOl
10.1115/0MAE2021-62238

Sugimura, T, Yamaguchi, H, Yabuki, H

Development and Implementation of an Arctic Sea Route Search System

40th Intern. Conf. Ocean, Offshore and Arctic Eng. (OMAE2021), online

2021




2021 -

2021

T. Sugimura, H. Yabuki, H. Yamaguchi

Improvement of an Arctic Sea Route Search System to increase calculation speed

7th Intern. Symp. Arctic Research (ISAR-7), NIPR, Tachikawa, Japan

2023

T. Sugimura, H. Yabuki, H. Yamaguchi

Fast computation of Arctic Sea Route Search Systems using GPUs

13th Symp. Polar Science, NIPR, Tachikawa, Japan

2022

T. Sugimura, T. Terui, H. Yabuki, H. Yamaguchi

Development and Verification of an Arctic Sea Route Search System

26th 1AHR Intern. Symp. lce, Montreal, Canada

2022




Web

WebGL

50

2022

, J-Arcnet

2022

Arctic Sea Route Search System
https://ads.nipr.ac.jp/routeSearch/#/top

(Yabuki Hironori)

(00392936)

(62611)




(Terui Takeshi)

2023 2 27

(70640762) (62611)
(Sugimura Takeshi)
(80455493) (62611)




