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Abstract A new approach of digital watermarking based on information optics is proposed. The watermarking image
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Fig. 1 Recording of Fourier transform digital hologram
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Fig. 2 Reconstruction of Fourier transform

digital hologram

3 BT ALK Bk i A B AR e 4
LK ED Ak 2
IKERR AL RE AT 3 AR N 3 TR, AR
FH A A K 52 39 K 7K B 20 B ol 2 AL R B 5 SR U
O 4l A L R EE N B P AT IR AT S B T W,
THEAIL A A B AR e ko 4 B %Fﬁéﬁﬁ%‘
AR A ol SN BT ) || 2 o G P U O A
(DCT) 7E Sl fix A1 3 BZ 58 K BB AT R .
3.1 KENMBEEREEE
LR T R AR 4 s, Hof G, y)
FoR G A ZIRME DA £ o sy XFRE RIS 1 5
Xt g (o s o) e Lh— A4 1h AH A7 A A 0] &8 ) 26 — 4
ﬁtfﬁ@ XPIEHRME £ (o s yo) HEAT B I A8 46015 2] 45
W Gy y) s 5| S8R B ) 2% 14 I At e L i 72 e
@Jf(fovyo) ia 2 AR FME R (2o,
vo) AT MG L EIRSRE—EHF f(xov0)
HWMBEEMER/N TR R el k. &R R s
53 ny B AEAE AL 0 AT R GCaeay) o BB AL R B 3T
AT FRIR N



3312 bie & % it 20 &
’ ‘lm
| computer bed
watermark h embe
ph?se pure phase generated inDCT [~
retrievall hologram
image with
reference hologram
wave

initial phase

Bl 3 R R I 207 2 EOK ETIR A BT

Fig. 3 Scheme of Fourier transform digital hologram watermark based on phase retrieval
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Fig. 4 Schematic illustration of image phase retrieval
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Fig. 5 Digital hologram with traditional method (a)

and phase retrieval algorithm (b)
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Fig. 6 3-D image of digital hologram with traditional

method (a) and phase retrieval algorithm (b)
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Fig. 10 Simulation results of digital hologram watermark
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Table 1 Peak signal to noise ratio after JPEG compression by tradition digital hologram watermark method

JPEG compression quality 80 70 60 50
PSNR of the image with watermark / dB 39.77 37.76 36. 66 35. 85 35.23
PSNR of the retrieved digital hologram watermark / dB 24, 14 13. 36 7.90 4.68 3.07
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Table 2 Peak signal to noise ratio after JPEG compression by phase retrieval algorithm

JPEG compression quality 80 70 60 50
PSNR of the image with watermark / dB 39.56 37. 64 36.56 35.77 35.15
PSNR of the retrieved digital hologram watermark / dB  36. 16 27.97 22.48 17. 32 13.95
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Fig. 13 Comparison by Gaussian lowpass filter (a),(c) and average filter (b),(d)
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