Aa a o a % aa v W JAay 1 o o
NHUN ﬂ'lkl@l’)hlﬁ‘ﬁﬁiu . ﬂ'liﬂWﬂWWWNVTﬁ'lEJu'lﬂi]@]’E]ﬁLL‘]J‘]J‘]Jiﬂ@]]llﬁ}?ﬁslﬂuﬁ'lﬁiﬂflTW
SEM Tagldinseveilszannifien (A NOVEL ADAPTIVE DIGITAL
WATERMARKING FOR SEM IMAGES USING ARTIFICIAL NEURAL NETWORK)

s 91 s A ¢ o o £ )
’E]ﬁ]'lifl‘l/]lﬁﬂ‘]sﬂ : Q“H’Jflﬁ'l’ﬁ@]i'ﬁﬂiﬂ 13901NIFALDN ﬂi.ﬂiziﬂ%u ANFITA, 118 HiU.

9y dd’ v % Y ' { v <
nnanuniveuna TuTagnnudislulegiu deyavasidinsdannlugl
Y
uuVveuAYIUERIFan1s q lagninainniuisonlassaui doyaninoa uazinismouns
] Y [ I R A 1 9 2 A A [} a d < 1

pgan e linegilumswennsiumansoenodurs oinIev 1 UR5ITA 0819 13
< v Y 2y g Y a 2 0o 3 v K7
AmuaNuAMrveuna luTagdedy danaliinamsaenideuuuunazingdeyamaitiy

a A 4

o a o % ana = 9 A A 9, I 9
MsmmMnRusiaeiaIneadauiunnnyelunsdailesanuiludvesavans Iae

Y
Aav A

A Yas ¥ 3 Y ' B Y o & Y o
asadenldismsdsasinvuuyeuiulanas iausoveaunu'ld aaiuauidei ldai
any o a 4 %} A asy [ %
r@ueIsMIamANaehnlianunumu laedsnisnsznemsdsdyanaatotiuuanln
o ~ 9 = ~ (=) . = [ 1
ATUNITUD Iﬂt’ll“]fﬂﬁuﬂmﬂﬁﬂimﬁﬂlﬁ@l (Discrete wavelet transforms) FIA1AITNLNTIVD
Yy 1 e % X =NV} o
dygruaren wrasadfumldnwgadutanieluvessdninduntingedive ldii
A ] ~ 9 A ¥ 1 % %} A
wievrelszarmionualy lunra@endianiuuns swesdyyraateiinmuizdulu
[ %’ A Y o ao’ = ds!
nszurumMslsdyaaares i lamun swladie lian anaarstilinnununiuniniu
A Y ymne o ) J9 ¥ A 1 ~ A o
uonnntudidiseds a1l zgnd IMasednel ssarmien lunsmuanunumuvesdyg o
%’ 1 =S Y as [ Y] a a Yy A 1 = ~ 9y
aeiaensgn lanAde95n1saeuta udusuaan TagldineunelszamienSouiuas
o [ a 1 A A 1 Y %
vatigdunumsaaulasnmusviadianuuaig o ieivzaond lugduuumsedIvesnIn

A v YA o 2 oA Y Y
LWfJﬁl‘ﬁﬁ'lﬂJ'lﬁﬂQﬂuﬁﬂluﬂJu']ﬂ!a']fluWﬂﬁ‘]Jﬂuiﬂul,ﬂfJEJNQﬂﬂ@Q

19139%13720330 InsauuIAY Mooy 1inAny

. .
Unsdnmn 2554 Ae10¥9019158NU5 N1




KASAMA PASITWILITHAM : A NOVEL ADAPTIVE DIGITAL
WATERMARKING FOR SEM IMAGES USING ARTIFICIAL
NEURAL NETWORK. THESIS ADVISOR :

ASST. PROF. FLT. LT. PRAYOTH KUMSAWAT, Ph.D., 118 PP.

WATERMARKING/NEURAL NETWORK/SEM IMAGES

From the advancement of modern technology, information is stored in the
form of binary type which is called digital data and is published widely through both
local network and the internet. However, due to the nature of digital data, it can be
easily duplicated and reproduced. Thus, watermarking technique plays an important
role for copyright protection of the content owner and can be achieved by using
visible or invisible watermarks. This thesis, présents a watermarking scheme based
on the discrete wavelet transform. The watermark is.embedded by using the active
frequency specification and the strength of the watermark can be adapted by the
properties of the original image. An artificial neural network is applied to select the
watermark strength in order to improve robustness of the watermark from
geometrical distortion attack. The neural network is also used for pattern recognition
of various geometry modification in order to resolve the image orientation so that the

watermark can be detected and recovered properly.
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