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ABSTRACT

Presently, the model that is employed by the Hydrographic Department of the Royal Thai
Navy for predicting the:level of water in Chao Phraya river uses Harmonic¢ Tidal Analysis in its
calculation. The model can predict the overall trend well but with high individual prediction
errors. This research utilized several machine leaming algorithm namely, Linear Regression,
Support Vector Regression, k-Nearest Neighbors-and Random Forest, to generate the prediction
model that could achieve higher accuracy of level ‘water prediction. Input specification was
defined as previous 24,°48 or 72 hour data“to predict 24 hourlater at.the Royal Thai Navy
Headquarters station and the*Chulachomklao Fort station. The-expetiment showed that using 72

hour lagged data with support vector machine with Radial basis function led to the best prediction
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a da o aa o
ABUNUADS NPT (Computer Vision), MIAUAUTAUNA (Information Retrieval), N15IUINY
N1NITUNNG (Medical  Diagnosis), 115135£3IANANIIBITUIA (Natural  Language

Processing), MIMIAUNNIZANNGA (Optimization), N1339UTBIWA (Speech Recognition) 1111
wnanstluenansianulidmsunisldnuionisnwvinuu ldeygslmhluldusslemisiunisen

ludnsdllagisau Snvivinudlvidaulasilon wassesadadadnvetenarsynasaminisintuld



du MetevesdaneifiumemsBoudveansesns iy msannsaiFudy, Tasstiedszam
ffign (Neural Network), A lddadule (Decision Tree), Fuwosarnmedunsiu (Support
Vector Machine: SVM), k-NN, RF 18 ﬁ'u g
“lumu?s‘x"mﬁ“l%’ﬂﬁﬁﬂuiuwﬁw:'ﬁﬂuﬁmﬁwmﬂmfm Tauld 4 sanesudede /s
22.1 msonassrudy
MInAnvuFudY (Linear regression) Ao AMUFNRUSTzHIed s aoeianls
Ao dwlsBase (x) waz dudsay (») At ludrvasFady (Linear)
auudiiifoyayaaou (Training Data) {(%,31),(%,.3)(%,3,)} Taoft 7 Ao
#au1)58a 3¢ (Independent Variable) Tvuanmaeiiiidy m, x =[x,("’,x§”,...,x,‘,f’], Taoll %

T 7 I8 LAY y ADAITATY (Dependent Variable)

fﬁJﬂﬁﬂﬁﬂﬂﬂ’ﬂU@QLﬁu FIAUTAIAITYNITN (2.1)

Vi SXW EX W+ hXxW, b i=1,2,.,0 (2.1)
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4 T [-72 QU é Qr
Taoi w fip/mdlsedng, b Ao, lusa Bias) B9 swsamidlasldanuainsures

Y

9
in31AeY (Gradient Descent) 8814 3 # daaunsant | Tneld Least Square Sarunsfads
X'y (2.2)
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il (Over-fitting) Naun15@ad
(XXl XY 2.3)

Taefl A = A9u1l59949 Regularization 1ag

¥
13UTENTAUNITUI Regularized Least Square (RLS)



2.2.2 Kernel Function
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Kernel Function Ao M3i@euuasdeyafifila (Dimension) dnn1iiingady
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dusszminefudoyaiifinuduniuiiFuds 18uA Linear Kemel unzWariduuuy iy
BaduizmngdudoyafifianuduniufliduSady Wy Radial Basis Function Kemnel,
Polynomial Kernel {18 Sigmoid Kernel
Kernel Function liategaluuy 1y
1. Linear Kernel

k(x,.,xj) =X % (2.4)

=2,

2. Radial Basis Function Kernel (RBF)

k(x,,%,)="exp —H-_xiz_—fjnz 2.5)
3. Polynomial Kernel

k(x,x) =0+ x, -xj)" (2.6)
4.> Sigmoid Kernel

k(x,.,xj):tanh(s(x,. -xj)+c) 2.7

a o ¥y i o o =
Tuau3elildinonld Linear Kemel NiSlustadsiiivudady uaz RBF §6y
o o =1 a
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2.2.3 FWNDIANNNDIULUDADDEY
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a j’ 4
ANUARNUFIUUBY FNWOTANABTUNYFY (Support Vector Machine: SVM) fio

Aaad 3 & 4 g a” o
maulasdoyayacrou 1ATiANGeIUTAe1Y Kemel Function dugulit 2.1 uasudaninthuh
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NguINNAiga (Maximum Margin) e ldifadeianmaiiosiia
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2.2.4 k-Nearest Neighbors (k-NN)
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YUABUNITNINUVDI k-NN UaIU

FanosNy 1 k-NN

1. fvuamisudy (X,1,%,,.k): X, Ao Toyanaday (Test Data) Jvi1a
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ARBTIIAY m, | Sty s>+ Frewemy |» & = T1MAUsZITOUYDS

foyayadeuiioglndnudeyanageuiiniige

2. WINFU kNN (X,Y,%,,,k)

3. fori=1ton do

4, AMUINILISHNILHIN X U X

5. end for

6. SeetEWUYOITZEEHI AS Y & Twua’ld

7. AMsAuanInaanE

8./ vulana
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1 1 9 . X =} ad
ATNNISUSV TSN INVOYD (Distance Function) Niﬂﬂﬂ’]‘i‘ﬁﬁ’lﬂ’lm‘ﬁu

- BEuclidean Distance

2( Iesl(x)) . (2'8)

- Minkowski Distance

|-

AF o) = [Z( f,m,(,-))] ©9)

1 p fio p—norm

- City Block Distance %30 Manhattan

m
d(x Iest) Zfl fIesl(i)| (210)
i=1
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2.2.5 Random Forest
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2.3.2  Split Test
' ¥ < 1 v 2 1
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