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Abstract

This paper proposes a image-based water level measurement method, which adapt to the ruler’s

surface condition. When the surface of a ruler is deteriorated by mud, drifts, or strong light

reflection, the proposed method judges the pollution of ruler by comparing distance between two

levels: the first one is the end position of horizontal edge region which keeps the pattern of ruler’s

marking, and the second one is the position where the sharpest drop occurs in the histogram which

is construct using image density based on the axis of image height. If the ruler is polluted, the

water level is a position of local valley of the section having a maximum difference between the local

peak and valley around the second level. If the ruler is not polluted, the water level is detected as

the position having horizontal edges more than 30% of histogram’s maximum value around the first

level. The detected water level is converted to the actual water level by using the mapping table

which is construct based on the making of ruler in the image. The proposed method is compared to

the ultrasonic based method to evaluate its accuracy and efficiency on the real situation.
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» Keyword : 9IS (water level measurement), 421Al(environment recognition), THEIEA]
(pattern analysis), SIAETH 2XM(histogram analysis), 224ZtA|(remote surveillance)

2

.M B A% Jpike] Pieker WS Aokt o) Ro] 52 HH

A AR Aol 7 2 9%E v W o 5 o] 1
7ke] 8 71% Aol He Ao] vl FApgoleh, wEh] o]
g FALe] g ZE2Q) AT Helo] e #glo] g3tk AT Ak o]%z:f; 73S HM -‘:r°ﬂ e 611 =+
WS 72 A7 o3 glek Eg gl F T 52 E9=
Qg 1A=t Zto] WaT) T42 e £ oY I}

Atel =ao] A AAA e dd wals glo] Al 4%

o
i)

_‘

o] ta] WA 5 YT S Folata o] Wk n)g) o o] s=ellA Sx]s} rio] AdE F9= 1Y
o A ¢ JEsF FF2 Alofsta 7 He= " - — - -
1990 FIRGEE ALeald] 7 A48 Urle, 22
dZai] tUIE 4 ES o BAl] g B ek 2} o o Lo o e T
: : 549} 4] Ago] Bele) Aolr} & AL A2 2
S ek, A sk A o3 5161 A IZAN e e - g el o
HE ulg 9] 3 Holt} A} 78k =

Nz A7 59 29 AsgES 1 est Ade F
Foll meb G, 290H, 9% JNE o8 By 5
]

) 39FE PRE 4 U g o
s

o elal S8 91 Al el

A Rgkaly] gl8f Felet F—’?ﬂ
3 71¥e] Besitth tEAQl Fhula B4 WL Teai(12) 9
HEA A ane(13)0] Ak WHEeIT et Tsaie] el 7
2 917 WS ok 2 S Felesh o BAle) S5k 5o B HE vlolE]

(
% ©] 8 FH(2)°) WA B I 2 w00 on, Zhangel Wiel A9 ) 5o Ba 42
eI AE VES) ANE DHE) A Aol EE A

= o YRE o7 YA Tsaiol Wl vls) o Exleia
stofok sln], diF2 ol Estn da, F7IRE ARE wo oAk Mo gt} o] 7ltke| Bl7] Yd K. J
) A /‘ﬂ/ﬂ% A oF O]” el it} F HJ’ZH:‘E e [14] Q4 __,_1,];\%‘1 = 121] ﬂﬂ ]O]%i wE T oAt

SHIRE-5). ) Eﬂo%-%%om o1 4] 2olz WAsH TS At
At aev 29 Jeo] 2] WRe] G 3 Ba
Jehte AAAE UR 27 Fue ode] 7] ma 2
A k.

QoA 713 71 719 :
Yol sl BAlw, 2o ¥, $x)9 §7 W
wlgeb whed wk opel AZE 9o ek AP
Bolah Bahe BAS AT meh] B =R B
Be] oo Al WE 3 71@} 59 A2 A 28E Aehet
o} AQtehs 7] Al s8EE 1 19 2
g e e v 3301 595013 R 459 9 4 27 4 A Aolek) o

ol oy L

B Hor
™
offl
ot -
o
i
o o
ek
e
i
O
o\
o
)
i
HE%
ol
=3
1o
i

o
-
oL,
oE
lo,
oY,
o
N\
o2l
to
=]
)

T
glg
_o‘L
p 32
mlo
>,
I
to
=]
fl

[/
E}Lﬂllﬂlﬁ_oﬁl_‘
O Fo —
r—goln:lﬁrﬂl
L“g"m“&n
238"
o =
%
g
» e
oﬁm\l
o (UL
L_V‘i
~;
F{N
ﬂ—ﬂ
[
2
ﬁg
=)
@ of
ox ox

FIF

R
Y
of
(i

fis pul

)
oX of

o] 2= o)

AT B T A S GRS £ 938 A3k, o5 A6 He sletel A (35
?{}E/Vﬂ L%Oﬂ uc}%‘é}x ‘.%-TY— T }E}%]'—é_ El’]Eiao] b:u!— 0]% }\01_8}_ O]% EI'EH 7—\;(4) 3’/]—/\] o:]o;] Uﬂiﬂ Eﬂo]‘:’ o /‘\_;]
= 2 _ :(8-0)= = A3 ' C ==
AT Aol 31‘3]'[6#7]._'1‘31(3%1[8 9 FHE A& Batn AReTt dAF AxE] SAdNE A A B
3]] 'ETZ]'T;OH /\]'}\i% —;—i/\]?ﬂ'-‘——' a }‘]'}1\__0] %@Q—E %, é, gliu % X‘P(]'E}-Dq "E 0]—9— ]'04 J;];ﬁy_o;])g_% /pg/\ég]_q_
2 g 3l '

o
m
¥
4o,
N

o
e
ol
F[F
o2
o
r [}
1>
4
=
i)
=\
tlo
2

\j
B9 o o dAldA s Exle] EAlske 78 ARE

30 > do 4y o O o go o [»
: T
°

v
d
Ay
i
9,
ol
L
o,
on,
_—(o
H 2
oX,
olf
=2
R0,
o
=
rx
reli
e =
f
#{5 r



=3
2
o
=,
=2
2
oo
Y
e
o2
o
N,
=
4
Ho
X,
N
N
i)
o
©

of SHRE $43le] 1 Aelo] AL 9IS AEhL, B
At o] AR ol §ate] A S99l F
£ A5 o T A9 AT AF 1F0E BAwe ©
9 JelE FES) B etk Bagio] oquA) g
A%, 57 A2 A 59 ASE S, BARo] 0
A A% 43 A 4 741 2 Ahgle] 9lE 2
whuro s g3 Blo] RS AHgdlel Z4E 94E AA| 79

< ea >
YES
M 7| Eé,Oﬂxl 71
=9 A =9 A%
I |
v
HAH 22 Het

O2 1. Helske 7Iel XA sEx
Fig 1. Overall flow chart of proposed method
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