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INTISARI

Penelitian ini mengimplementasikan sistem invisible watermarking hibrida
menggunakan metode Least Significant Bit (LSB), Canny Edge Detection, dan
Arnold Cat Map (ACM) untuk perlindungan hak cipta citra digital. Penggunaan
deteksi tepi bertujuan meningkatkan imperseptibilitas dengan menyisipkan data
hanya pada area bertekstur kompleks yang kurang sensitif bagi penglihatan
manusia. Sebelum disisipkan, watermark diacak menggunakan ACM untuk
menjamin keamanan data. Sistem berbasis web ini diuji pada citra standar (Lena,
Baboon, Peppers) dan menghasilkan nilai rata-rata PSNR sebesar 69,33 dB, jauh
melampaui standar kualitas 40 dB. Uji keamanan membuktikan watermark hanya
dapat diekstraksi jika kunci (P, Q, N) tepat. Meskipun unggul dalam kualitas
visual dan kerahasiaan, sistem ini bersifat fragile terhadap kompresi JPEG dan

manipulasi geometri.

Kata Kunci: Invisible Watermarking, LSB, Canny Edge Detection, Arnold Cat
Map.
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ABSTRACT

This research implements a hybrid invisible watermarking system using
Least Significant Bit (LSB), Canny Edge Detection, and Arnold Cat Map (ACM)
for digital copyright protection. Edge detection is utilized to enhance
imperceptibility by embedding data only in complex-textured areas. Watermarks
are scrambled via ACM prior to embedding to ensure data confidentiality. Tested
on standard images (Lena, Baboon, Peppers), the web-based system achieved an
average PSNR of 69.33 dB, significantly exceeding the 40 dB quality threshold.
Security analysis confirms that watermarks are only recoverable with the correct
(P, Q, N) keys. While excelling in visual quality and security, the system remains
fragile against JPEG compression and geometric manipulation.

Keywords: Invisible Watermarking, LSB, Canny Edge Detection, Arnold Cat
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