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e CCD 77 X 7: Pointgrey FLEA3 FL3-U3-88S2C-C,
4,092 x 2,160 pixels

e LV X: FUJIFILM DV3.4 x 3.85A-1

AREBRTHERTDAY— M7+ v OMAEDLEIL4ED &
5. TIZAREBRTHW -2 NN—= 2kt aA— KB X OED
Ui %2 xRT. mfbic vz 703) X400 NSGA-II,
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ZEMTERDP D, [9] THWS N EEL FHEL,
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ST U™ BB, vy BPREFINBRIE, EHO
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Molz. 7F7AXL, 2, 3N ERINAME (KIITRT
fiff) % ZNZN Vpropts Vpropz BE T Vprops & U, HEL
AR, BLY, FA»SELLOME 24T o 2% %
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Objective Semi-fragileness for Averaged values of variables for frequency subbands and cover image regions
Cluster function device combination LH1 HL1 HH1 HL2 HH2
Fove Fsq fo,p, fo,p, fo,D, fO,D,| D B E D B E D B E D B E D B E
1 0.25 2.01 x 10%| 0.28 0.24 0.25 0.24 |0.11 0.75 0.31|0.87 0.09 0.98 | 0.29 0.89 0.42 | 0.26 0.12 0.74 | 0.05 0.47 0.75
2 0.25 4.05 x 107%| 0.27 0.23 0.26 0.23 |0.19 0.63 0.16| 0.18 0.19 0.57 | 0.95 0.91 0.87|0.09 0.15 0.24 [ 0.12 0.43 0.67
3 -0.02 6.54 x 1078 -0.02 -0.01 -0.02 -0.02 |0.39 0.53 0.31| 0.31 0.17 0.49 | 0.49 0.38 0.17 | 0.14 0.30 0.36 | 0.24 0.38 0.35
3.0E-3 Tnitial generation Computation, 1:950-957 (2005).
2563 b x 10th generation [3] Ono, S., Yoshitake, Y. and Nakayama, S.: Robust opti-
x ig& ge“e“‘:f"“ mization using multi-objective particle swarm optimiza-
eneration . . . . .
20E3 1 = 100th Eenemﬁon tion, Artificial Life and Robotics, 14(2):174 (2009).
Z15E3 | ®200th generation [4]  Farrell, J., Xiao, F. and etal: A simulation tool for eval-
N uating digital camera image quality, Electronic Imaging
1OE-3 ¢ 2004, pp. 124-131 (2003).
50E-4 | “x [5] Healey, G. and Kondepudy, R.: Radiometric CCD cam-
0.0E+0 . . F B era calibration and noise estimation, Trans. Pattern
o 0 o1 02 03 Analysis and Machine Intelligence, 16(3):267-276 (1994).
., Fave 6 Wu, X., Hu, J., Gu, Z. and Huang, J.: A secure semi-
M 12 REFEROMIEEZIL ] o St o i B 8 & 0 B
fragile watermarking for image authentication based on
integer wavelet transform with parameters, Proc. Aus-
03 Initial generation tralasian workshop on Grid computing and e-research,
% 10th generation 44:75-80 (2005)
04 r x 20th generation . .
50th generation [7] Nakamura, J.: Image sensors and signal processing for
03 | = 100th generation digital still cameras, CRC press (2016).
- m 200th generation .
o x » [8] Eshelman, L. J.: Chapter real-coded genetic algo-
X
02 ¢ x = . rithms and interval-schemata, Foundations of genetic al-
ol " -; L gorithms, Vol. 2, pp. 187-202 (1993).
’ LR ':':; 5 [9] Ono, S., Maehara, T. and Minami, K.: Coevolution-
0.0 L, S %’ii;_ ary Design of a Watermark Embedding Scheme and
0.7 -06 -05 -04 03 -02 -0.1 0 01 02 03 an Extraction Algorithm for Detecting Replicated Two-
F:\VC M : . . . -
13 RERTFEOMISES(L dimensional Barcodes, Applied Soft Computing, 46:991
1007 (2016).
[10] Takeshita, S., Maehara, T. and Ono, S.: Digital Wa-
5 {;j——o‘ termark Design for Two-Dimensional Codes Displayed

AL TIEIRFEYIaL—YaviEAVWT2RIEI—R
FOPLHiTRBE T E» LU 2T 2 ARNERE L. HF
YIalb—vavEEATAILT, EHOMMIZET S
Fha BT 2 e TE S, £/, BBV
S DFHEE DM & RS L 2 HIVBE e T8 2
T, WKL 5T 2 HNORELRTEE U Tebd 5.
FERRIZE D, EEEZHWTEEIINZEDN L & EED LN
SRR OB ENLE, WHbINzBEIC LD En
RETHEICTE2 Z 2R L. 5%, GPU ORI
L BWIRRRE O X S5 2 e, L0 L OBfEEH W
BROMGEN BB RETH 5.
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