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Development of a program for generating sea ice condition charts using image recognition AI”
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Abstract

Since 1970, the Japan Coast Guard has been analyzing sea ice conditions in the southwestern Sea of
Okhotsk to create a sea ice condition chart in order to prevent marine accidents caused by sea ice. Until
now, sea ice condition charts have been created by staff analyzing satellite images, but there was a need to
improve operational efficiency and standardize the quality of the reports.

The Japan Coast Guard began research on a program to automatically create sea ice condition charts in
April 2023. The goals of this study were to use Image Recognition Al to program and automatically create
S-411 (dynamic sea ice information) product specifications for new nautical charts. The training data
consisted of sea ice condition charts and satellite imagery. As a result, we were able to create a program
that accurately depicts the sea ice conditions. In the previous method, staff analyzed the sea ice conditions,
and it took 1-2 hours to create the sea ice condition chart. However, this program has reduced the creation
time to approximately 5 minutes, significantly contributing to improved work efficiency. In addition, since
staff analysis was no longer necessary, the quality of the sea ice condition chart has become consistent.
Product specifications for S-411 have not been published by the WMO, so we were unable to create the

information.
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Fig. 1. An example of sea ice condition chart.
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Fig. 2. A seaice condition chart analyzed by staff and a sea ice condition chart automatically created by a program.
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Table 1. Specifications of the satellites used to produce the sea ice condition chart.

F 1. REFIEAT IS L 72 & N LR 0T

REA GCOM-C VEDLY Aqua Terra SUOMI NPP
A& RIHA FhILEE K& RHA A& R NI
EEwEE 140°E M#E SRl ERIFHNE
=E 798 km 36, 000 km 705 km 705 km 824 km
98 & 10 & 99 4 99 4 101 &
B4 ]
&5
ZREAF AR 7R 4} 5 R RE 5 AR RE TILFFr oI
St matEt atEt ARY ML ARY b A A= p—
SGLI AHI Wt E VTR T Et
MODIS MODIS VIIRS
£RAIE 1150 km Frke(K 2330 km 2330 km 3000 km
o HERE 250 m 500-2000 m 1000 m 1000 m 400-800 m

(—sEBtEEANY E— b - UV U TRETEV S —,

AR VYINIFIA VT TI)Ir—3 a3 YO
(il _EPRZT DK E R 2 VER $ A 1R T
NEIZ b7 ay 5 HD%)

51 HEiT—4

MR RIE WD 5 B, WK 2SI BN $500
SN0 EELHMT— & L7z, £L T,
Z DO HEI I ARG BTG L 72 a3 b i 7 —
e L THRHLZ.

52 BEFTT—2DIN)>TEPNGHEANDE
#a

I R I, Fig. 30X ) ICHER (i
Pedth, oK, &) L LTERINTWE I LN
RTE5. KEFDHIL, WHRKEEIIOVWT
=TT 7 ANVEERT BTN T RFERL
7. BOHEB AW TAIENELVEGEYTDH
D, IRy FZIFETEOIBRDEL, 2AT
R2HPAREL X)) U 7ICX o TTE M
KEEBDY = =77 74 VL, W{REEH% AL 234
HTELEH12957290, PNGIEXDT7 714V
WL 72

2025)

SGLI RGB(VN5,VN11,SW3)
)1 ) S

Fig. 3. Seaice observed by GCOM-C.
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Fig.4. Seaice distribution chart created in the aircraft.
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Fig.6. System flow chart of the program for creating a sea ice condition chart using Al.
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