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Hybrid Algorithm for Watermarks in Digital Color Images
Using DCT-DWT

Osama Alhaj Zeidan, Dr. Nada Abo Negra
Faculty of Electrical and Electronic Engineering at Idleb University

Abstract

During the fast development of the information technologies, the
Watermarking technique eventually became a very useful mechanism for
copyrights protection for multimedia producers.

Robustness and imperceptibility at watermarked image, are considered as
two important facts in the digital watermarking.

In this research, a hybrid algorithm watermark in the digital images is
proposed according to Discrete Wavelet Transformation and Discrete
Cosine Transformation. first, we convert the host color image to the three
RGB layers that makes up the image then we choose the layer that we want
to apply the watermark on and divide it into 8 blocks and add the Discrete
Cosine  Transformation watermark then the Discrete Wavelet
Transformation is applied to choose the LH matrix resulting from the
Discrete Wavelet Transformation where the watermark is included.

The watermark is included in a way that allows us to control the strength
of the embedding algorithm, making it more applicable to adapt according
to the desired application, and this is what distinguishes this algorithm from
another, and then we reverse the previous transformations and combine the
three image layers, the experimental results show that the imperceptibility
of the algorithm is high quality, and it has effective robustness against
common attacks of watermarks

Keywords

Digital image watermarking, Discrete Cosine Transform, Discrete
Wavelet Transform, RGB (Red-Green-Blue Color Format), Attacks.
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Attack Watermarked image Extracted watermark

Q

No attack

JPEG compression

Crop 1/10

Gaussian low pass
filter 9*9
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Speckle noise 0.01

Median filtering 9*9

Average filtering
9*9

Salt & pepper noise
0.01

Gaussian noise 0.01




Brightness 0.2
2021

Contrast 0.5 :
2021

Unsharp filtering

2021

Log filtering

TR TN (AN

2021

528 JS a La Aioal) Ayilall ciladlally degiia cilang! lgaamt day Aalaal) ) gaal) 2(8)JSl)
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Balain) At Jaed dagial) daa)pleall of Jangl ¢ lgile Jpemnll &5 Sl (g
oY Gladimg ¢ JPEG Laica 14V Gilaagll leoa et e dilall AU 7100
Ao gana g B il Jaa gl LS (il goladly gaally ¢ oainple sl IS
gl mdipally pusall il uyall mliyag padll i ilangl (e (g3

: dgma jal) cilaalledd) aa dagiiall duaj lsAd) Aijlae —8

e lele Ulas Al bl )l oo da jikall dae) lsal) o (30 bl
HLIY) 89,0 dawt il ye Adpall pre DA (e @l 5 cdanajall Sl )lsad)
Ll Al 4l oy Zailed) DS e 5« PSNR sl )

. NC aba¥) asld) Adkadl g dayaiianall

Al Gliajlsdd) ae dajiiall Adhll Ajlia :(2) Jgaad)

Algorithm PSNR NC
Ravinder and et al [6] 42.93 0.978
A.F.ElIGamal and et al [7] 48.12 0.99
Al-moweri and et al [8] 42.96 0.99
Bansal and et al [9] 38.59 0.97
Yuqi He , Yan Hu [10] 48.14 0.99
Proposed Method 49.02 0.99
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DA (e Dl 5 Y are o Oils Al (35S of Akl kel Akl (b
S ooala) Ulgls Lo 13 5 ¢oSan (s5ina el A NC 5 PSNR (e S ¢lay
@AY cilaa) lsall 5 dajiall daa lsall (o Anlaall i 3 ¢ dnsihal) dua) Al
O Al Al iy jseall Alginas dille 4805 3ga Cuia A sikall dua) eal) o
Cilaajlsall alana (ga ol daiil) s3a Jaws 49.02 o8 PSNR I ddausgial) el
& Gl Akl Adlall 48y gae ) ein Al NC ded djlaar 5 ¢(2) Jsaall b
A Bagn Lliall ey oo Alle  Aad@l) 8 dajikall daa) sl 8 Lgaland
el el Al o3 L1 (e oy e g8 0.99 il NC dad oY da jdia) 4uikal)

Aesbd 5l (2)dsaall (8 dnpaall (9AY) b lsall Gans e

: AadAll -9

DCT- 4ajlsd (Ao aaiad dilad) cladlall 4368 daa)lsa 218l &5 Gl 18 (&
dayd dagidal) daey lsdll ol s sedah cAislall Al jseall 8 dajiad) DWT
2 ALY §ygall Aliles Bseall B2sa e Lleall DA (e Yl a2e (e ddlle
) elal WS cdlle day Al Akl elid) ) ddlaYl dglal) Lkal) auas

Saae Gleas Jb 8 S 8 dlle 43y da el daa) sl Alie (e
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