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Workability assessment of marine construction using artificial neural network
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Workability of marine construction is strongly affected by motions of working vessels. In this study, we carried out
numerical simulations of vessel motions and created a dataset which includes marine conditions, properties of working vessel,
and binary labels (workable or not workable). Using the dataset, we constructed a neural network model which predicts
workability from marine conditions and properties of vessels. We concluded that neural network model is applicable for this
problem. Robustness of the model for uncertainty of observation is also examined.

1. [FC®IC T i
Wi b TR T3, RN R B A L A R RS 2 L " ,1\ Dbl

THEEDITHID. ZOEETEHE, — I, TEEEOR F 0 b

S0WEE, (LMD BN A A Z B, THREI% 5 S ETTR

HEREIHIT B, KB BIOICIE, (A OTES 2o R S

Ly a T IO A TG T 2 H kb 55N, ETHETIEE b

B IE A R DM CIFH T3, 2 CORBUKFL TR o bttt

(RIS 5 Z SIE BN TR, M RO VR T & E R L ey e

S, B LN T A DR AT A I 5 T A% ) ke b LR e e et b

WEE 57 LASCEIUE RS AT ChB 1, ZOLI AR bR D SR SR O B

D720, AFFGE I, MRS T — 4 L O BE S < s ol

L—ta O RIC SRR EE T 57 — 2 R L, s
FNEAVTAT=2—F L %y N — 22 LA HBIET L O ;
HERID., SO, ETHEOT XIS ENELEGEN g5
DIEEEEL, BT — 2 NBIIR A R G AT DR Il
Bh D, 2
X
2. HIESIAL—avIckBT—ADER
Tis [s]

ARFZETIL, BHTEED RS 3 FOMEEM (F 1) 2485 e
Lo — A E LT EWIT, & E I 4L, (516 M2 BRI
1996100 F7 AT KO BEARNT 24T 7. 7 T 113 A 382 7 D 005 e AFREA/ MRS femEa Mg | ERWA/fEC
(LB A OIS B B 2 72 JE 391 - 2 181 0D 236t L C AT oo gt | el Bt | el Bl )
THLOTHD. AFEMOBEERITIT 3 BT8O AR D 2 00 R — N e,
6 MADEALNEH, ZoCHEYF 7 (BBEDOOBD) 3 o ;
DIEEZ T2 IFHNTAANEEM OIS B A K 1 1R 5ioi

WIS, ARSNGB E AV, BREEICITS 2011 4 DY 000 v AN VOO I v A YOO I O AN OO
~2015 FEOWIRBLINT — 25, FIRIREM F oo VELH 005 e AERME fe _ teme/gwb

OB AL 201510 IETRFE Lz, BIRELNT —213,
F U7 7 A (G E B R IR A Hf) [ 2 LA R R (His) &
BRI (Tis) OF — 2% 0 U THOW . BillhE Tus,
otz His EUCRIRBIAT — 2O 0% 2 |ORT . FHES

HiplLis

#£1 BIEEMOHET oo wgﬁmc/ e 1‘%3{_%/1’?%% wﬁgw%
HikE | EX g RS N s bt il O HE L TR LR L ‘ ]
TE¥EMA 730  40.0m{ 14.0m 37m  09m 2 : : :
VEEMB 21,000t} 95.0m| 45.0m| 7.0m| 4.9m :S
TEFEMC 200  145mf  3.6m| 1.6m) 1.4m
JEAEAE R R SR, B S AR N, R ER AN TR S D003 0o 0 400 100 500 500 oo 100 B 3 Ao
2-19-1, 080-8820-5923, iwamae@kajima.com Lus [m] Lus [m] Lys [m]

3 BB T —X



4K3-J-13-03

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

NT-BENE RSB LA T O AI3 BT, EEBEAIIEER
T&LtJ‘[ﬁ*J«/w&{’Eﬁsz SELMEE AT — énkui(l
3) . AFERA OIS 3 MOMFEAEL, BEIXIFEE a T
1.0, F¥ b T LS, fE¥ c T20ELLEZ. MFD Lislk
Tis RS T D EE RS

3. Za—3SIRYrT—IIZKBEEREHI

3.1 A&

B Eol Hin/Lis, HE Lis, (EEMOES, /E¥EM
Bl ANDELT, MEEAEOHBIEITHET VEMELZ. T
FUTHTRED 1 BOSEE=2—I L3y T —2% W,
HRIE O 2=y MEIEFIET —Z N TR ZERREEIC LI T 2 —
=270, 32 LU, filblE Adam (ZX0FTV, @R B IED
7o B T &2 -,

TERRLT=T — 2By bhdoh, 2015 4EOT —X2EFIET — 2 &
LCTHWE. 72720, KAl T4 x4+ oM EE2 MR T
720, (EEMEEEMEROMERE 9 Z—rDHh, (TEEM
A, 1E3 b) & (TEEM B, B2 a) @ 2 ¥ — 3T — 20>
BTN,

3.2 #R

ERR L= T /L OPEREER 2011~2015 FEDFAEDT —H (T
*EU, i T4k (FEZEMAEZERRRD BN RM L 7 /5 a2k 2
\oRT. E, MERRLIE T IS LD ERE R A 4 15T,
RENDNE T4 (A-b & B—a) 1% D IEMESRIZE TRV O

#1 AR LT ET L OEMR

AR (AERI)
i 5 2011 2012 2013 2014 2015
A a 0.985 0.986 0.975 0.984 0.982
b 0.985 0.975 0.979 0.978 0.977
c 0.992 0.992] 0.988 0.992 0.992
B a 0.932] 0.970] 0.971 0.988 0.967
b 0.992] 0.995 0.999 0.992 0.996
c 1.000 0.999 0.999 1.000] 1.000
C a 0.985 0.995 0.992 0.993 0.992
b 0.992 0.995 0.999 0.996 0.995
c 0.985 0.990] 0.992 0.989 0.996

0.05 HESKARA / HEKa

- OK

AESMA /D © e AERMA |
© 0K Qg ok

- OK
- N6 F : - NG f

HiplLis

0‘00:””“”7“-7.” Ly

hB AB b nB
0.05 e VESMIB / fFXa 0 F \j‘E%W [ E% e VESMAB / fE R -
25

HiplLis

HiplLis

0 100 200 300 4000 100 200 300 4000 100 200 300 400
Ly [m] Ly [m] Ly [m]

4 VERRLT- BT MK D EEE R

RO ERBLR TS, $i, FICLHEMED
EHOXIFFE LN,

33 JARADEE

ELENLEONAEE T T — XL, WO - 257
72 IEH D ERAEERIRHT O OIESSENEENHZ LN
BESND. ZNHLDIELDEDEEZTHN T 5720, Bl
2l —3al OFE RN N BRI /A R e 2 TR L8k &
C%O‘K%%UWE%T BT —2EREBIERL, =2—T LRy hT

— LD EMERE R T T2, AR OFEIATE £ 5%E £10%D
2 /\&—/J:L, ;.+k”r*% CEHEAEFLDLZECIOA L.
ARD A ENE XD OEEP AL, HERESDIARX
ZRIL, %n%n 5 {IEIODT—&JZ/}\MEEAM_ JARDEHS
1% 2015 AFDIEZERY A OFT — XL TOHFHE T 5281,
AIEiE#e), (FEZLIZADNICET LV ERBEL TOND. =a—
Iy =2 3FME 1 8 (2= Mk 12)@*%7—7%
H, AJIE Hin/Lis & Lis @ 2 B¥E Uiz, aiEEFEERIC
AL Adam [ZEDITWVY, 3 ﬁ‘”[ljﬂtf?)tbbi’ﬂ;ﬁf&T%ﬁHb\
7-.

K 5 /AR E G T — Al ST WD ESE
AT, EFEABIOSERHTICT =27 EE ¢ ©
T R EDIELOENALNDN, EE aBL Wb TIL/
AZXPIRNG A OPES R ERETRE T RN T, /A
RudFRNT — 2 AW TR LI ERR L7 7 VR D IEfR
a3 |RT.

a) /A A 5%

0.05
0.04 f
0.03 Fy=
002 XL
0.01 F

{E%a {E2D {E%c
N 8 \HHHTHH\Hi AU LN L L

HiplLis

000 L 7\\ I L E
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400

Ly [m] Ly [m] Ly [m]
b) /14X 10%
005 prrerprriiid e ———
E OK [ OK A
oo - - i
5 003 B .
S 002 FNE 1
0.01 £ —
0.00 E *

0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
Ly [m] Ly [m] Ly [m]

5 JARDREEE(BH: /ARIRLOT —H D8, fkik:
JAR GG T —HIRB5H)

83 A REEERNT — 5 THE L EARE

T —2
JARTRL JARX5Y JAR10%
{Fa 0.988]  0.983+0.006f  0.981+0.003
1EZ£b 0.995]  0.989%0.002|  0.988£0.005
== 0.997]  0.993+0.003]  0.995=0.002

4. BERESERDORE

BRI IC L0 PR LT BB AT 7 — 2 2 L, =2—
T Fy b =2 KB IR HIBIE 7 N OREA A T T
R, B 575y T — 2 KO A RIS 5L T
7o, AR CIIEE A EMEEMOE YT > 7 OHZESTHR
EHLLTT —FaARRLE. EBRICIE, v—Y2 7 (fiElhEbY



4K3-J-13-03

The 33rd Annual Conference of the Japanese Society for Artificial Intelligence, 2019

DEHR) RCe—E 7 (B FOfE) 7eE BRIBEER D568 21,
ZOIHBGE IR LS OMRGE T A S e LT
IVISLBEL TR DL 2 BND . OB HE R S IR MR Al )
Wr~u AR RN A B OE THS.

RN WS T TR0 T — 212k LT —EDH
BIMEREAR TR ENTZ. EBED LHETIE, SRERMEEEELD
VEHERTITOT20, % ([ZEhRRIT A SEhE 95 2 &1L, =
2—F N Ry hT—I DI G EIANDIRNET L TIEE ]
WA ETEHLITHEATHLHEEZLNS.

WRT— 21 ) A ReGHEAETH->TH, BELTE
FNEREETE N EE LEETHS. 2L, BT
BOT — 2R B LA X EMEEZ RS ET LV E R
BIGRRIEDN B B 726, EAOBRITINGET — & B IR0 &
TRt A REND S, £, T T ARG E
NBGE DTN HONTIIASHORF P MLETH S.

HEE

SEMER ST — X AR T 5720 OPEIRBLT — 2L
T, TU T A (A [E PSR B E i - NOWPHAS :
Nationwide Ocean Wave information network for Ports and
HArbourS) D7 — & &M iLT-. 07 7 AIXE 5884 vis
Jr) + A i A ) - ALV B ) - PR A S R - [
BURK A AFIERT 36 L OIS 22 WS BN e T O M B 1 b &
AT L STV OER D ENIR O BIR N Sl Th 5.

SE 3k

[EE 1996] EiGHEE, BCORIERE: 3 WITILER B ER S W ICE
A9 DR R KL, W L oam S, 5 43 &, pp.976-980,
1996.

(@1l 2015] f&@ILis 7, KILFEME, mismeE, SUmmak, B aiss:
B DR AR A 0 G L LT B ARAT O B i T3+~ H, +A
EERSCSE B3 ELEBFE), Vol. 71, No. 2, pp.d_239-1 244, 2015.



