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&Store Chinese lunar calendar data
&Select a reference year,
&5 Collect and store tidal data h,_ , (t,),
where (k=1toN, m=1toN_, d =11to N,);
£Add a virtual day to the lunar month with 29 days, and

generate tidal data for the virtual day using Equation (1).

\ 302

A 4

ePerform GA based regression analysis for the observed tidal data

to search for optimal parameters for empirical models;
&Store regression parameters for all models H (1),
where m=1to N,,, d = 1 to Ny (N, =12, Np= 30).

304

Y

Get tidal prediction request information,

e.g., prediction date in Gregorian calendar and time (hour, minute) X
306

l

r

\_

eConvert the date in Gregorian calendar
into the date in Chinese lunar calendar (m,d,);
&Apply lunar month modifier ? m if needed,;
&Determine the (mg,dy);

&Retrieve the parameters to construct a prediction model H (%)

according to (mg,d;);
eCompute the tidal heights for the specified tidal day.

N

L

308

J

y

Output
Tidal prediction \

310

FIG. 7
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| unar cal endar data .esSelect a reference year; .es Collect and store tidal
data hma (tk), where (k=1 to Nt, nFl1 to Nm d = 1 to Nd); ,add a virtual
day to the lunar nonth with 29 days, and generate tidal data for the
virtual day using Equation (1). ,c Perform GA based regression analysis for
the observed tidal data to search for optiml paraneters for enpirical
nodel s; j 300 302 304 ,e: Store rephdssi on paraneters for all nmodels Hmd
(t), where mk1 to NM d =1 to No (NMF12, Np= 30). Get tidal prediction
request information, e.g., prediction date in Gegorian calendar and tine
(hour, mnute) .convert the date in Gregorian calendar into the date in

Chi nese | r calendar (nP,dp); ,esApply lunae=nonth nodifier? mif needed;,
. det erm nape (nR dR) , ~SRetri eve t he parame’q,ers £o construct a
prediction EHm&E(t) 4rording :tio (MR dR¥; , Capute the tidal heights
for the speci |e§ tidag day. out put lejal pr edigctiong306 308 FIG 7 8/ 16

T Sl i~ ~L o~ s ~E11." . -2~ 2~~~ o =
~~ | ~'--- CIgt T - In_ T ToiT+r v _~o~~T~~~
N =

S ":L ¥ < z 3

A - A el \r Z.

a a) | Z £ E

- N o £ z zZ

T T T T T T

N . .
-~ ~~
LD\ e Nl fem
2 o~ T
€ £ goyEy T 9
© ° o Y £ £
- o o3 i\ _Ey z p
T T T T/ I =
. o
. .
= .
~ —~
—~ — —~~ — < N g
= ¥ = T T
< < < <, £ E
~ N [%2) S Z Z
I I I I I I
e
z o
~~ [¢)
= = = = < 5
e’ e’ S ® ™ L] -
™ ™ 2] £ E
- N 2] E P4 4
I I I I I I
o~
hasd
h /‘.:
N
c £ T > T A
A S v ™ ! =
N N N £ £
A N o) £ P4 Z
I I I I I I
~~
= e
- = = e S =
~— ~— ~ ~. . ) -
o v - v : £ £
Q—> - o %) E z z
I I I I I I
© © =)
o o
3 O 0



o} sl~~Q
~2r~2z N- 2z

;
wn
1 N
~uw
© .
=2
N 1
o .
o .|
- N
1 1 O
o
~n~a0
~._~/_
Z . .
- ..
v
— =
1 1N
O
{
~0.~
zZ
o 1
Z -
MW__.
o )
- — _u
~“0.
O_«
=l
~_ N
UNQZu
O. «~
7d~
=
T“onN
O
© 1
g
N
Ow~
N~
UME
OOZ
=7=

11/16

2e9

.
i
i
1
1
1
!
H
i
H
T
i
5 =
!
!
!
i
i
1
i
:
i
1
{
!

i oov 0:% [, |
m \i
! .8 ]
i |oov 0:0 K &
e\
i loov 0B h N %,
i i
[
i e 2 ffw/,
i [oov 0 :% i ™3y
- -lv.}! LN
i |oor 0 :°B [k
i i
o
1 ooy 0:'6 b1
g 5.
: PO R
i Joor 0:%6 |
[ 4 ¢
m .%.s«wm \h
t oov 0:% | ¥
m A
i _oo¢ 0:'B _\ i
; ;
g 1
L cm e e g e e e mem
0€9

JBUDAUOD
auan

Ll "Old

Y 209




N r
\./

~n ' /\e,
~~\J

;. r~1~pr N(C~s~0Z2ZZTT~11 ~2T 2 ..

Nc+)d EZZ — ~ ~. i-.c~?

12/16

Start \

) 4

702

ioat~/"\

Read Chinese lunar calendar data
Read GA evolution control parameters
(Chromosome length Lc, No of genes, Gene range R;,
Population size Z)
SetNg;,r andSet lunar calendar month counter m = 0

704

v

m=m +1 \706

\ 4

v

Set lunar calendar day counter
d=0 \

v
o
n
o.
+
=y

"\

710

Perform GA Based Regression Evolution
Search for optimal parameters for Hy, 4(t)

9

716

FIG. 12

708

712

Store the model parameters for H_ (t) \ 14
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Read Real-time observed tidal data ? 4 Ngrop \
722

‘

Create initial G, with Z chromosomes, C, (k=1 to Z), \

Ck= (gk1 gk2 gk3 . "gk Lc-1.gk Lc) 724
Initialise Fo pest, Faipest: \
SetN,, = 0, and generation counter i = 0 726

!

For every C,, for every gene g, j (=1to Le)inG,
convert gene values into the model factor’s values \
Using Equations (11-17) to construct model [Hy, 4 (t)] cx 728

3

For every candidate tidal prediction model [H,, ,(t)].
calculate fitness value, (F,, ), using Equation (18) \
Find best fitness F, ., in current generation G,

A 4

Refresh current F

< :
Gi-best GL-best -
population G, \732 \
Forbest = Foibest+ N =0
1 t t \736

748 \l

Select fit chromosomes according to (F, ;)o L
to construct a mating pool, P
N\

h 4

Apply genetic operators \
To re-produce a new generation, G,

746 Output \

model parameters for H, 4(t) 750

FIG. 13
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718 FIG 12 746 13/16 Read Real -tinme observed tidal data? md, NSTOP
Create initial (Gowith Z chronosones, Ck (k=1 to 2), Ck- (g kJ, gk, 2,
gk,3, ' ~-~_~" gk Lc-1 gk. Lc) Initialise FGA-best+ FG -best+ Set NNl = 0
and generation counter i = For every Ck, for every gene gk ~ (i=1 to Lc) i
G convert gene values into the nodel factor's values Using Equations
(11-17) to construct nodel [Hmd(t)Ilckyjgql every candidate tidal prediction
nodel [Hm d(t)~ck~ cal cul ate fitness va ue, (Fmd)ck using Equation (18)
Find best fitness FG _best in current generation G 750 FIG 13 YES X732
FGL.- best -FG -best +NNI 736 Select fit chronpsones according to (Fmd)ck
to construct a mating pool, P 722 724 726 728 730 NI-NNI +1 738 Apply
genetic operators To re- produc.@ a mew gener@ion, § 742 14/16 N (r) O

n

ire/l ~~1~~~~00"00-J" BO O30 f%B J~ean~~~%Bul ~! ~ a~an~ | ~p!'1
Q 5: o \ -E-
— & o 2 «wim
o 5 E\ & =
e S 5 / ]
] =N ks
5 3
O g o §
[—] Eg ol ooy E
g lag —i - _%
o R T
[*1) BEDi 5 5 —_
- Exs|le BE & & I
[2] [ :—g = =
(& g -
=
3 E
5 5
= @
L o
a O
|<>
-t
: o
c : i &
O 5
2 - L
= " &~ -
D R = .
il o~
& e o)
5 e b
@ - | =
®s 2 L
= L | e
— g £ -
o g o I =
0 [r) et | ‘l:"
n 2 B -
5] ] 7 ~N =
m § T ‘—'E
E bt I - :—i:
o & =2 o
= 5 i -
7] 2
® < F T
(] 5 =]
g L ~
3 = w
L] - w
2 5 |-
= j - | e
O ‘ 5 o~
1] T T : T o«
2 28 8 8 83 8 8 8 §
o™ o o ™~ ~ -— o Lo ] )

() WG Y 1ep1L




mRS U

'~ 0000
iBpll 16/16 r

V=o' N-} _

[ ~[ov~

s d: di

15/16 d W 5's 0o Ca Y ~2
'~CNQ Q@ Q d

s 91 'Old

> sheq

21 206
. OO V 09 0Fc OZc QO 092 092 Ovz OZz 002 0BL 031 O¥l 02 001 08 09 or oc 0

LN 1

O

7
16/16

o~

O
+

007 W1

O~M~~ N,

OV e

=

O (ua) uvi ~~~~Q uai ~~i paad

d'

(w) uoneneq uolPIpald



