AAINTIUAITAUVITUUASWRAIUY | i 20 adiuil 4 qanau-Furnan 2561

Engineering Journal of Research and Development Volume 29 Issue 4 October-December 2018

Received 23 March 2018

FenssuanuuisUssnalne Tunseususygudus Revised 10 April 2018
The Engineering Institute of Thailand under H.M. The King’s Patronage Accepted 17 April 2018

(Y] o a a a d
fn59]5’3ﬂ39]5$ﬂ'UN'J‘H'lg]j’Jﬂ3%ﬂ'li‘l]5$N3ﬁllﬁgﬁlﬂ5]gﬁWﬁﬁﬁﬂﬂ1W

DETECTION OF WATER SURFACE ELEVATION BY AN IMAGE PROCESSING AND ANALYSIS APPROACH
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ABSTRACT

Normally, free surface elevation measurements, both in the coastal field and laboratory, mostly use traditional wave gauges such
as capacitance, resistance, and conductivity types. These types of equipment take intrusive measurements, as they disturb the
wave propagation. This study focuses on an alternative technique, namely an image processing and analysis approach based on
the canny edge detection and water elevation comparing algorithm in Matlab. Five experimental case studies of water surface
elevation changes were carried out in a wave flume 0.60 m wide, 18 m long, and 0.75 m high. The results showed that the
average wave heights and wave periods measured using both methods are different by not more than 9.26% and 0.49%,
respectively. Moreover, the statistical agreement of water surface elevations in term of MSE, RMSE, and R’ confirmed that
image processing is as good as the conventional method and can be used in the laboratory as well.
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1 v
3. mAAuAaY Iﬂﬂ’Wﬁ]ﬁmﬁnﬂﬁlf’ll\il’mﬁgﬂiNﬂﬂ Zero-up crossing VINEOI9ANAANU
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a a

STAUHINN (cm)

8
cr----- (Xz2,Y2)
6l
Xa = X1 - (X2-X1) * Y1 4
al Y2-79) ﬂ']'lu@!ﬂﬂ%
) (Wave height)
e —P - PN
L ——a .
0 \\O-}-/.'
at «
2 1
auAaw
G (Wave period)
-8 | 1 1 | 1 1 | | 1
1 2 3 4 5 6 7 8 9 10

1281 (sec)

A a ¢ A 9 an .
gﬂ‘n 6 NMITAATIEHAAUAIYID Zero-up crossing

o 4 A Y o ' § 3 o 1 9 {
Tumsmramanugeaduuazaiwaaunez iuammuvesnguaduiuamnsoi 1dna1s3s naasluaisen 1

] ]
A A

S o = A a Yo A A & < @ 9 [ o A a
ﬁTViTUfnif”fﬂyTL!!Z’I'E]ﬂiﬂf@']?uﬂuﬂaulﬂaﬂ“ﬁﬂﬂ%lﬂuﬁ’)tlﬂuﬂﬂ‘ﬂqﬂﬁ?ﬁiﬂﬂimﬂﬁullﬂﬂﬂﬂﬁ (Regular wave) [24]
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. H . .
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3. Aaugega 1 1w 10 doyanaunanuan ldeinmsasiia
, T A R R .
(Highest one-tenth wave) aundgvosmunauioglunguiguilu 1 Tu 10 vesdu
T[/[O 4 2 H
Y A I a2 Y o
doyanaunanuan ldeinnmsasieia
1 A A A ] oA I °
. AunasveInNugInauneglunquingaiu 1 Tu 3 veadman
. H,, Y30 H, . .
A v o W : Y A v a9 ¥ v
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ref elev cm = 10;
ref elev pix = 25;

a ) a o as ¥ =
31]7] 8  VYUADUIBTIDANDINNUVUADUN 1
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v
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A o ) axs A o 2 o ¥ A o o ' ) A o
VYUADUN 2: 1”!,"’11111/\]?1"’1]ﬂll“ﬁ’lﬂTﬂ‘V]’U‘H‘VlﬂﬂﬁLﬂaﬁluuﬂaﬂ"’llﬂﬂi%ﬁﬂﬂuﬂ“ﬂﬂ’ﬂﬂﬂmaW U AULMIIATIVINVDYANAY @Ngﬂ

obj = mmreader ('wave03.avi');
vid = read(obj);

frames = obj.NumberOfFrames;
ST=".Jjpg';

s
%

! 9 i
s 9 TumeuiFedanosiiuviuaoui 2
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duasui 3: amsulaslldid Tentududugdamuaziimsinudeyaginmdanarn Taes 1 Suriieg Idginm

$1uau 30 31 i 138 Te 1 undl azgutlaadiugdnmmany 1,800 51 fludu dsgalii 10

Q

for framelID = 1l:frames,
Sx=num2str (framelD) ;
Strc=strcat (Sx,ST) ;
Vid=vid(:,:, :, framelD);
imwrite (Vid, Strc);

end
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a A o ax ¥ A
gﬂ‘n 10 VUADUIBIDANDINNUUADUN 3

v
3 o & o A
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Im2 = imcrop(Vid, [180,240,240,90]);

9
o

a A o ax ¥ A
E‘IJ‘VI 11 YUNDULBIDANDTNUUVUADUN 4

9
% = o

{ { I o 4 ] ' o ) o
duaoud 5: mmsasudzdamwoinamdldiduniwand el iieaemsdszuiana nasntiutmuavuanm

v 1o =
V1IATPNNATI @Ngﬂ‘ﬂ 12

ImGray = rgb2gray(Im2);
[nr,nc] = size (ImGray):;

9
o

d‘ a o a R g’/ A
E‘IJVI 12 YUADUBIDANDINNUVUABDUN 5

] A o a 7 Y an . o A
VYUADUN 6: V]Wﬂ"l'i'lllﬂ'i?gWg‘]JﬂTWﬂ'lﬂ')ﬁﬂTi'Vi"l‘;U?]U“U?JQﬂWW (Edge detection) @Ng‘lhﬂ 13
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threshold = [0.1, 0.6];
bw _ed = edge (ImGray, 'canny', threshold, sigma);

v
@

a A o ax ¥ =
31]7] 13 VUADULBIDANDINNUUADUN 6

2 = o Aa s Y ax . A =
VUABUN 7: UFAAINANTNUYIIAWASATNNUATIEHAIWITNITHIVDUVDININ (Edge detection) wmonfFeungunis

9 o {
Uszuranadionn asgiln 14

figure

imshow (ImGray)
hold on
figure

imshow (bw_ed)
hold on

9
@

d' a o a =R glz d'
31]71 14 YUADULBIDANDINNUUVUABUN 7

H A o 9 Aa Y ax . 1 A 3 o 2 A
VUADUN 8: UIUBYANIAUATIEHAIYITNITHIVOUUBININ (Edge detection) wlszunanane ondairatluszauim

d‘ IS v =% 1 [ a R 7 =
wasuulaseununallagiiaiediaoanssny aeglan 15

U

y first edge = -1;
for y=nr:-1:1,
if bw _ed(y,measure x point) == 1,
y first edge = y;
break;
end
end
if y first edge == -1,
%disp ('Error at frame# ');framelD
fprintf ('Error at frame# %d\n', framelID);
water elev cm = -1;
error _img = [error img; framelD];
else
water elev _cm = (nr-y)*ref elev cm/ref elev pix;
end

a H a o as ¥ =
sUN 15 TurouFwanesnuIuaoun 8

a9

5. Wﬂﬂ1§ﬁﬂﬂ1“ﬁ$ﬂ1§@ﬁﬂ§1ﬂﬂﬂ
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