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SotCh & HSOHAM AIEGHH 2 dloldel =E= ANN Z20eH20| 2 sts Aldts €38ote M
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* AFZ @ Linh Bui-Duy, Ngoc Vu-Thi-Minh, “Utilization of a deep learning—based fuel consumption
model inchoosing a liner shipping route for container ships in Asia”, The Asian Journal
of Shipping and Logistics xxx (2020) xxx—xxx, p.4.
[22 1] ANNS Al2+3H Ab2d

ft

| 2 T &= 22 MLP(Multi-Layer Perceptron) ANNIF 2
gt 0 889 ANNOI ZMStC. £38]1 MLPE= HIOIEHIE &4 ANNECOH o 2
) =

ro rio
o =

= S| 20 ¢ HE LEZAS SEel ANNECH O H&s 2t .10
Hel s=HE HOoIoIt A= 22 MLP-ANNS HEGIH A FEE-8AI2tS JI8t22 ANN
S0 et HIAEZ EXHGIUCH “Uo9o EL2|AE Jl=(random forest technique)'2 $=8& 25A
Dt JI=GH0 50H2 B (HRES /58 /23A2/SS/SE)E LEcte Y82 SHGIUALH
=2 dolool A= 1H L= ASAHIE FEot=e = S0ICH 01248 Y& X0l2 st HEE
kS| 12 RE A= 42 Aot 0SS &35 Hlug = UAS

OJIM, Xn2 B Xo HRg = 2HAM g2 H<4), Xmax Xmin2 22 X o =gk 2 AgsS
| J

LIEFHCE O H20IM 22 ANN OFJIElX = 100HS SAHE dI0li2 AT 0, ANN2 =Dt TtetolH
el HIOIO A xe2 welll et PH HSEHYA SH =85S Z8ote O AMSECH NS g5 It
A =elo 2 {wile A2 J=X, {xil= =80 e L&A %S 20180, =E2 HEL=s £
U8 w2 RH 23 &S 46t =ao 435etCtHe].

4. © cid ANNS OlISZ 3t _Hyper ItciOlE &

Hyper—parametere &8l 2O H=ZM0 WS =Rst &= 018 =2 hyper—parametertil=
2 A8t ==, CLR(Cyclical Learning Rate), BHXl 3J| & 28 SH&A 0l L& It ZSE=CH UR
&2 CLR2 2H UIEe &2 SIHAZ = JUCH 02t 6d HFUHAN AMERLHEH e S8 A
& =9 CLRE 10001 =< 0.001 CLRZ & HoICHT7]. sHE doloe = HAE®GH
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Of 3EAHOMAM 2000H2 IOIHE HEGIALCE. CLRO &ER, X2 222 A&EGIH UEKIAIMN =8& D]
ANZEGHHA St5E50 SO0 et HAE/RSEEA =, ¢
HETE X SIAIIEHAM hyper—-parameterE SIS A0 HE hyper—parameter &&
TI2ZAAE <H 1>0 LIEFYHC. CLR2 0.001, 0.005 =&2=2 HAELI/UCH, FaddA 2=

0.0058 CLROIA &Eol =8HUSS & = UL

<H 1> ANHEEL2HU [HE hyper—parameter 28 T2 M A

SHY | sHE — a2 AIZH MAPE | MAPE | MAPE | MASE | MASE | MASE
=] 0iZ3 | CLR _ - —
dliolol | =& [=] Sls | 838 |HAE HAE |Rad3AHHAE
1 23.56 | 11.4 | 121 11.5 | 3.14 3.22 10
2 39.16 " 11.8 | 11.2 | 3.01 2.89 3.02
4 60.24 | 9.2 9.5 9.5 2.56 2.78 2.59
6 100.98 | 8.5 8.8 8.7 1.14 1.37 1.2
1 100 100 | 0.001 | 0.001 | 189.53| 7.9 8.5 8.0 1.08 1.15 1.13
2 10 50 100 | 0.001 | 256.14| 7.1 8.1 7.7 0.95 1.04 0.99
3 10 150 100 | 0.001 | 323.15| 6.5 6.9 6.6 0.74 0.86 0.8
4 10 150 200 | 0.005 | 488.62 | 6.1 6.6 6.2 0.69 0.80 0.77

* XF2 : Linh Bui-Duy, Ngoc Vu-Thi-Minh, “Utilization of a deep learning—based fuel consumption
model inchoosing a liner shipping route for container ships in Asia”, The Asian Journal
of Shipping and Logistics xxx (2020) xxx—xxx, p.4.

<H 1>9 X8 ZZNAE EUlE2 898t hyper—parameter=2| ER3tE g2 <E 2>0 LIEFHCH

<X 2> Selected hyper—parameters for deep ANN

Hyper—parameters Value

SAHL dI0I0 = 10

=z % 200

CLR 0.005

B Xl (Batch) 27| 256

gdst Jls RelU
stE 2eSE BP, dropout
s Jl&E MAPE; MASE

* XF2 : Linh Bui-Duy, Ngoc Vu-Thi-Minh, “Utilization of a deep learning—based fuel consumption
model inchoosing a liner shipping route for container ships in Asia”, The Asian Journal
of Shipping and Logistics xxx (2020) xxx—xxx, p.5.
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- HM SHE=E € Y ANN & TSP £2l&0 €28 2= IIMHDIEE =
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Oladet HHE HAM &olcle olo [E SoiAlZtS Attt 012 EUZE 2t 22 70M 222
TOHSHCHD JFEGHD AHI(USD/ton)E (A12)2F 201 THEHE! #EZ2 A& = AT

[Dl.l']r!/.r. = I

o Y (&1 2)
OIIA, n2 23Z =42 & &7 =, Dy &7 10 &7 jOLKRIS HelOlCt.
6. 28
0] = & HzHIE2 xAgol)| Aol 2= SHHZE LMol SME CRAULCH 012 <ol
SlOIBRIE JIHES JI=2 01830 OFAIOF K=o MMl st 2SILEE &&ot0 2HH0IH &t
O AZAHIEES W=octe O 2SotAUCE 0l2 g 0dl oY S MESs 28520 2 da2a
H RS =& £ Aes ATSP(Asymmetric Traveling Salesman Problem) €12I5S AIZ06l0 HE
HIE2 A6 st 2H S&Fz & ZHES MAIGIUCH 2ol 2SE 22 Jtdez s
ZUE HSSt) 0|2 ATSP 2128 Z2E06I0 HHIE RATE £ UAs 2HO HZE EHGIYCH
Ol= AbBIJF dte] & 2HHIE2 60% 0laA2 XHXaH)| HHEo A&l 20IJ2F ACH 0 HAFRZ =
=2 2HHOIHES 2N 25E2 482 s ) W0 NE2 22 = UAS AO0ICH
[2D28]
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