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ANN alert model for ship escape from Hualien harbor

during typhoon period

Author : Chen-Yu Huang Advisor : Dr. Hsien-Kuo Chang

Institute of Civil Engineering National Chiao Tung University

ABSTRACT

The paper develops an-ANN alert model of ship escape from Hualien
harbor during typhoon period. The conditions of official annual ship
escape reports from 1996 to 2003 are classified into four grades and
related to the corresponding typhoon position and scale. Typhoon’s path,
scale, maximum wind speed and position are the dominant affecting
factors to be the input parameters in the present ANN model. The present
ANN model with 27 neurons in only one hidden layer and with
hyperbolic tangent sigmoid transfer function is examined to provide the
fittest and most precise alert system for ship escape from Hualien harbor
during typhoon period. The construction of the present ANN model can
be extended to the other harbor if the ship escape report is detailed and

long enough.
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(1) régeft # 4% 3 8c (Step Threshold Transfer Function ) :
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(2) # |4 4% S fc (Linear Transfer Function ) :
SRy~ BB g B R SUIERE T o
(3) s 44 3% 3 #ic (Nonlinear Transfer Function ) :
S ficlly 2 il < B S EC] B - B RSP RIS

B~ M T 5 AU R o

(4) 7= % S 4] # #% 3 #& ( Sigmoid Threshold Transfer

Function ) :
{ﬁ;\'ﬁy%}t}ﬁ%%-i:hgt7f = fé“l"ﬁﬁ:;mlﬂ&,,'} - j
éﬁi']\i?’tb#’i‘??fﬁ“&ﬁ% R 3 ikﬁr}mg iﬁ‘

o O chd iy B S BE Y R Sk B

1
B Y 3 : f = )
A e T 3 (x) 1+e™ (A2)
—E k]) %Eb' :ﬁﬁ,yﬁ'x: f(x):ex _e:x (A'3)
e" +e

Bl EREA SRR E PRGN LA A

(1) £ % 4% (Learning) © % 8 ¥ i B 2 o ol® £ ¥ >
R R B B B Y BRE Y R X
LRIV
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a. EREEY ( Supervised learning network )

PR ALY #r P8 e e b (e P55 i ~ 2 g 4 %

Bo) o R F B R R R LR

B
e
&
)
e

Tk bl o fI S EE Y S SRR EBd

A p BT s 4 @ 4 i ( Probabilistic Neural Network ) o

f ek ph b1 Rl & (Self:Organizing Map ) ~ p if &+
=124 1 ( Adaptive Resonance Theory Network ) ‘&

B -

c. BENEY (Associate learning network )
FER ALY PR L RECE T R B 0 BB Y B 6D
N AR o ifu{u F Rk R BE

Hz ok i %3kE - 24 28 28 (Hopfield

Neural Network ) ~ #F e B 1 25 % & ( Bi-directional

Associative Memory ) % 2. o
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(2) w264 (Recalling) : SiBH ¥ GARNE Y 2 15 » 574

iR Y L BT ARl R 0 TR R

PR~ B2 15 HiE- LEFEL TE RER NS

E:%E(TK‘YK)Z (A-4)
H e
T %Kk uw%]:uﬁ S HIp 7}%@?}51 s
Y ko iy 2 H e gy 0 iR
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,J\ Lo, Ty Pg_ﬁ,z m%LET- ﬁ%] :E},{\ ﬁ—ﬂs«-’iﬁ Wsmp vfﬂlﬁﬂ A

B HEYER
A5 EEFHEZ S R Fa g ik (F;;? ﬁrﬁ;t) AT B
H L RDE EAoid 3-6 P17 -

oE
AW =—n—r A-5
Tow (A-5)
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n B Y% (learningrate) > * R4 F £ w2 S pF

-~

HoTH L AR g R R AT 2 R

-l

REARBREEBD 204 B3Freh? - A > L TRRLE B

AW, =~ A6
jk nawjk ( )
1% @4 F (chain rule ) #-53% AL6 % 55+ L e ¢
OE :
oW, = ~(T, =Yg )x f'nety)x Y, (A-7)

5, =(T, =Y, )x f'(net,) (A-8)

PIgeBaBs O R RO E R AOLE AR L EEB 2 E

ETTRS
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oE
AW, =-
i 778W1k =N x5, xY, (A-9)
PR A i ~mipigdisr £ 5
G =
AG, ——Uaz—ﬂfsk (A-10)

2. CERA ILE A R AL E AR EEB D o

OE
AW, = —
ij 778Wij (A-11)
1% @ 48 F (chainrule) 1 #N AL $55 4 L e
OE
oW, Z‘@(Sk XWJ«JX flpet, ), (A-12)

Nhud
An'S

W, EAE B BAEE S KRB AJLE A2

VAl 2 2 YT R, AA A
£0, & ERE T ) wﬁﬂ:@ﬁi s

S, =(;5k xW, ]xf’(netj) (A-13)

73



=
-';{‘—::
R1e
; -
By
R
&
2
]
Rl
%
£
7
-
&
\\2
]
d
o3
{w
T
[
&
=
g
ETINS

AWy = —n——=nx05; xY, (A-14)

j 00 no; (A'IS)

d P RAAPT LRI E K2 FREESB TR AW R

&
o
&

Benig b £ A0 0 2 bR AR PG S e 5N o dok g S

B g 30l (sigmeid function) o Al 4 S0 T 0450 A-16 &

E I

f’(x):%[ 1_XJ= £ ()% (1— £ (x) (A-16)

XOAW, B AW, F R E AT AN S L

AW, =n(T =Y, )xY, x(1=Y,)xY, (A-17)

AW; :n[;é‘k XWikJXYiX(l_Yj)XYi (A-18)
B Y AR - - BRG] - BRI e
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BIER s = 7 2 UEAR 0 B tRALS - BE Y A%k (learning cycle) » i

FREIRT L S BREERT LI tardmok o
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(batch learning) i R] » e A M Bgp blemFL i 2 £ - 2 7

- BEY RSB ARG A R AL DR P AT

75



