5% H o (A Vol.5 No.2
2013 4F 4 1 Packaging Journal April 2013

doi:10.3969/j.issn.1674-7100.2013.02.009

FTEI /A5 b Bk PRS- 5 S 3 it

FI8IE, HALE, F B, SRR, 2R, # B

CHIRE Ll K% e SR LR 2EBE , Wimd BRI 412007)

B OE. ZFRPBAGGEERRB TR ARIEPHRAE AL, TP ARKF AL ¥
CR R LA, AR B BB R R K . R ERAL F AT E; AL T4,
A¥ ARG R FAGERGERE, AAFRPEZIIANKEERE S EFRIUM &, KRBEESERFE
PR KA HFRP AR ERIEEEGEEMBERL, T EN QG RIUMEAL, FEBEFTHALALORE
SR ATATPALR ARG 5 HF R AT RMEACE R, * gamma BHATHRE, 20 2 KB IR K S
e B4 JUMT R B e AR SE X SR Bt B B89 T A SN LR LT - s, BEAT R RN T L HLR

FF,
KB 4T 2R TR, ELBGEAKA; UMK A; KALXR
FESZES: TS805 MHEERERL: A XERS: 1674-7100(2013)02-0040-05

Distortion and Reduction of Digital Watermarking Image in Print-Scan Process

Wang Juanjuan, Xiao Yingzhe, Li Juan, Feng Qiqin. Shan Wuyang, Xie Yong
('School of Packaging and Material Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The robustness and stability of digital watermarking image is closely related to the distortion caused
by the print-scan process. Printing is the conversion process between digital images and halftone images, and causes
low-pass filtering attack, halftone attack and geometric attack into the watermarking image; scanning is the reverse
process of printing, which leads into low pass filtering attack and geometric attack. Thereinto, nonlinear distortion of
pixel values on digital watermarking image is caused by low pass filtering attack and halftone attack, while geometric
attack causes the geometric distortion. The correction countermeasures for the nonlinear distortion of pixel value
include optimally setting the resolution of printer or scanner, correcting the gamma value, using the spatial low-pass
filter to remove Gauss noise, etc while the reductive countermeasures for geometric distortion consists of overcoming
geometric asynchronous attacks by embedding the cyclical redundancy , designing template embedding to achieve
synchronization, and so on.
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Fig. 1 The internal structure diagram of laser printer
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Fig.2 The internal structure diagram of flatbed scanner
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Fig.3 The distortion caused by print-scan process
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