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Re-shooting Prevention Based on Difference
between Sensory Perceptions of Humans and Devices

TAKAYUKI YAMADA, ! SEncnr Gonsnif?
and Isao EcHizen 3

We propose a method to stop the re-shooting of pictures and videos dis-
played on screens using digital camcorders. Conventional digital watermarking
technique involves embedding content ID into images and videos which helps
to identify the place and time where the actual content was shot. However,
digital watermarking technology does not control re-shooting of digital content
using camcorders. The proposed method is to stop re-shooting of pictures and
videos by corrupting the recorded content by adding invisible noise signal using
CCD or CMOS devices during recording. In this way, recorded content will
be unusable. To validate the result of this proposed method, we developed a
functional prototype system for the re-shooting prevention and implemented it
on a 100-inch cinema screen.
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Fig.1 Perceptible areas of sensory perceptions of humans and sensor devices.
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Fig.2 Perception of human and digital video camera.
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Fig.3 Distributions of infrared LED (870 nm) relative response (Low-cut filter 870 nm).

1000

o3boooooooboooooooboooooooobooobooOoooboOooooDn
gooooooooooooobooobooooooboooooboooboboooooDboboo
gooooooooooooboooobobooboooooooobobooooboooooDoo
god LEDOOOOODOOOOOOODOOO0OO0ODOOOOODOOOOLODODOOOODO
oooooo

gooooboooooboooboobooooo LebOO0OOO0OOODOODODODO
oooobo s00000 LEDOOOOOOOOOOOOOOOO2000000000
ocMOS/CCDUO0O0DD00DOD0000DO0OUODO0O0ODOoOo40CCDOOO
000000000000 0000000 4(a) 05000 LEDOOOOOO 78008100
85008700940 nmI 0000000000000 4(b)~«(d) 003000000000 1IWO
3wOewOOoOooOOOO LEDOOOOOOOOOOOOOOO0O0O0O0O00O0DOO000O0
O000ooO0o00oOoo0oo0ooooooOoooooooooooooceccbooog
O000oO0oOooooooooooocMOSO0O0OOO0OOoOoO0OoOoOooooooooooo
o (JO00UO0O0O0OODOOOLUDOOULODOOLOOOLODOOOLODOOO

e JOOOS3O0D0DODDOOODODOOOOOOOOOOOO &MOnmOIOO0 LEDOODODO

ooooooo
00000000ooooo0ooooo0o0000 87onm 000 LEDOOOOOOOOOO

(© 2011 Information Processing Society of Japan



881 O0OO0OO0OO0OOOO0OO0O0O0OOOCOOOO0O0O0O00OO0OO0

720 [ si0 [l cso oo oo | Foeo [ sio [lsso

() ang

iy

(b) 01w (d) BF6W
04 OO0 LEDOOOOOOODOOOOO
Fig.4 Relations between wavelength of infrared LED and noise effect.
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Fig. 7 Relations between aperture ratio of screen and noise effect.
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Fig.8 Evaluated pictures.
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Table 2 Level of disturbance and rating scale.
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Fig.9 Evaluation results (Shot videos).
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Fig.11 Evaluation results (CCD-based digital camcorder).
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