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A Study on the Anti-copying method for hard copy
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Abstract

This paper presents a new anti-copying methode for hard copy documents. The approach
protects the document and its content from unauthorized copying and forgeries. while
using ordinary paper and ordinary printer. The paper copy is protected against copying as
the photocopy version will appear differently when compared to the authorized printed
original hard copy. The anti-copying pattern created through pointillism with a halftone
cell and a spot. The proposed method is useful for unauthorized copying and forgeries with
high-resolution scanners and photocopiers.
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(a) 22 == (b) AR T
(a) Anti-copy pattern (b) photocopied result

(23 1] Ex{AEF IS TiH
Fig. 1. Trustcopy’s optical watermark.
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74%- SAM(Screen Angle Modulation)o] thEZ2 7[Hoelt) ol HaRl(minimal line)9 Z+& 71HAIA fEo] 7
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[23 2] SAM=} Clipped SAM THH
Fig. 2. A SAM and a Clipped SAM pattern.
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(T3 3] Zh&Est
Fig. 3. Subtractive mixture.
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2. OIX|g 8t= &Y (halftoning)

Zet QM PAE AZEY P AMEE ARE o ZEHCMYKIEXN 4308 HAE GAe e W)
7] 98l Ha(pixe) S AP weE™ P ot fAg HTEY EE AM(Amplitude Modulation) 2324
(screening)°lZHil% 3171, TE(dot) HE, £E9] A7), EES R 2l A9 woll FAAYE Yo AzE
g Ao s Yehlle 7eolth
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(muddy brown)oli} & =M (dark green)2 2 AHH7] 2o K7} S7H=EUch.

B =RdME AM 232X AMSshe SZE A(halftone cell)T IZE RE 58 AZ(gpot) S o] &3}

3. Metsts 7™
33 4= B =Rox] Agshs Sleiln) AP A)xHe] B2 o))

[33] 4] miekslk= 7ol 3T
Fig. 4. Block diagram of the proposed method.
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VOID(VALID), DUPLICATE (ORIGINAL), & 34} v}2 22 231 508 748 4 Sith. B8 ¥ske HAede vEY
o} the ojulA] il Fez FEE 5 Qirk
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0,0,0,0,0,0,0,0.0,0,0,0.0,0,0.0,0
0.0,0,0,0,0,0.0.0.0.0,0,0,0.0,0.0
0,0,0,0,0,0,1,1,1,0,0,0,1,1,1,0,0
0.0.0,0,0,0,1,1,1,0,0,0,1,1,1,0,0
0.0,00.0.011111111100
0.0,0,0,0,0,1,1.1.1,1,1,1,1,1,0.0
0,0,0,0,0,0,1,1.1.0.0,0,1,1,1,0.0
0,0,0.0.0,0.1,1,1,0.0,0,1,1,1,0,0
0.0.0,0,0011111111100
0.0.0,0,00111111,11100
0,0,0,0,0,0,0,0,0,1,1,1.0,0.0,0.0
0,0,0,0.0.0.0.0.0,1,1,1.0,0.0.0,0
0.0.0,0,0,0,0,0,0.1.1,1,0,0.0,0,0

[22] 5] ofZl mEe
Fig. 5. Binary pattern map.
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Fig. 6. Test pattern for dot gain and halftoning characteristics.
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a3y 59 & ol Helge 23 7(a), (b)%F sz 289 5, Hd P9 7 o7 deo|§E 10x10 e d=2 T
Eth. o] & A Yo 2x21 A719] FZE TE(halftone dot) & 2EE I o] YAATITE o dlelEls} T
d ¥ 2FE (a)9 2ol 'CMYK'SAZ HiXAI7H, "0'E % (b)ek 2ol 'KYMC &M Z wixAZth gelMz AF
AL CMYTe2E 9% e BE 4 gloy @ 2ES K2 A =9 4749 =E7t dutdog 3 i
A ZEZ HolA drt T2y AR AXd wet Foge AR ¢ fle WS /A B A IR
BF W19 A=t A9 e BACE U BEHes AdHuR gusiM B 2% A7} vlAHjskA AeluA]wt
9 3=l el A oH

&2 o ZiEe] 2E AN SIZEY 54 net HAe stz An A%E AT ¥ 72 Ad9d
€ A3} 23%e g ot

M K Y
Y K M d
(a) O HOIE] 1 (b) OfFl Hlole] 0
(a) binary 1 (b) binary 0

[T8 7] si=E Mot A%
Fig. 7. A halftone cell and a spot.
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[2E 8] & =
Fig. 8. Original pattern.
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o] & =N E 10%9 ABA] AFAE LR AA HAE FIsit). AL 29 BE #3827} 30cmA 2ol
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[23 9] si=& M| 20|E widst Zat
Fig. 9. Result of increased halftone cell size.
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Ak 49 718 de 7B ekt SEE AR 2ES BE £ Sivh a8 102 SMZE A9 FA7IE 10x102
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d [ M q
M | Y
NI K
(a) Ol colE 1 (b) ofZl dofef 0
(a) binary 1 (b) binary 0

[32] 10] Sl=E Mn} AF
Fig. 10. A halftone cell and a spot.
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[28] 1) 2
Fig. 11. Criginal pattern.
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Fig. 12. Photoscanned result of Fig. 11.
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