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A synthetic method of virtual textures
Yasushi Ikei, Yukishige Mouri, Daisuke Nakagawa, Shuichi Fukuda
Tokyo Metropolitan Institute of Technology,

6-6 Asahigaoka, Hino-shi, Tokyo 191, Japan

To enhance the reality of virtual world, it is necessary to render not only the general
topology of an object surface but the detailed texture on a surface characterizing the object.
We have developed a method to synthesize virtual textures to be mapped on the surface
using inverse Discrete Fourier Transform. The method disposes some spectra on the
frequency plane estimating generated texture images in terms of contrast and correlation
which are calculated from the co-occurrence matrix of the image. The textures are selected

from randomly initiated spectrum dispositions in two ways of estimation process.
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Table 1 Coordinates of spectrum

Group 1
FO(8, ) F1(8, 8) F2(0, 8 F3(-8, 8
Group 2
F4(16, 0) F5(16, 8) F6(16, 16) F7(8, 16)
F8(0, 16) F9(-8,16) |F10(—16, 16)| F11(-16,8)
Group 3
F12(24,0) | F13(24,8) | F14(24,16) | F15(24, 24)
F16(16,24)  F17(8,24) | F18(0,24) | F19(-8,24)
F20(-16, 24) | F21(-24, 24) | F22(-24,16) | F23(24,8)

Frequency plane

u
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Fig. 1 Disposition of spectrum
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Table 2 Relative vectofs of estimation
d;= (Au, Av)

key length 16 | d;=(16,0) dy=(16, 16D
d,=(0,16) d,=(-18, 16)

key length 8 d;=(8,0) d;=(8,8)
d']:(O, 8) dgz(_& 8)

key length 4 | dy=(4,0) d;=(4,4)
dn:(O‘ 4) d]gz("4, 4)
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Table 3 Weight coefficient about J,

Fig. 2 Fig. 3 Fig. 4 Fig. 5
a -4.0 0.1 -4.0 4.0
a, 0.1 0.1 0.1 4.0
a, 0.1 -4.0 0.1 4.0
0.1 0.1 0.1 4.0
1.0 0.1 1.0 0.1
0.1 0.1 0.1 0.1
0.1 1.0 0.1 0.1
0.1 0.1 0.1 0.1
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Table 4

Table 5

C and R on vecotors d; C and R on vecotors d;
for Fig. 2 for Fig. 3

“contrast | correlation contrast correlation
41 0.061417542]  -0.444636 d1 0. 063717041 -0. 157743
i2 0. 038758392 0.088344 d2 0. 064849701 -0.178326
d3 0. 047569275 -0. 118902 43 0. 02866394 0.479174
d4 0.038758392 0.088344 d4 0. 064849701 0. 179326
45 0. 052688446 -0. 239315 48 0.078152771 0. 420043
d6 0. 939936676 0. 060628 d6 0. 047550019 0. 136011
d7 0. 040692749 0. 042844 47 0.04012558 0.270916
48 0. 041404266 0. 026109 d8 | 0051944427 0.056167
49 0. 02343399 0. 448795 d9 0.04537313 0. 166476
d 1.0] _ 0.030245667 0. 288574 d 10} 0 053985748 0.019074
d 11 _ 002238739 0.473413 d 11|  0.02670517 0.514761
4 12| 0 041404266] 0. 212493 d12] 0033013458 0.400142]
Table 4 Table 5
C and R on vecotors d, C and R on vecotors d;
for Fig. 2 for Fig. 3

contrast correlation contrast correlation
d1 0.030323639) 0.576993 d1 0.139006042 -9. 106698
d2 0. 103931885 -0.449822 d2 0.149102173 -0. 187079
43 0097700348 -0, 352895 d3 0.127487335 -0. 014992
d 4 0. 103931885 -0.419822 d 4 0149102173 -0, 187079
45 006803321 005094 45 0.122414093 0.025399
d6 0. 06537326 0.0810841 d 6 0 150113373 ~0. 19513
47 0.074511108 -0.03941L d7 0. 127918761 -0. 018666
48 0.077836304 -0. 085796 43 0.101363068 0.192996
49 0.048143005 0.328417 49 0. 060769501 0.516182
d 10| 0.051183777 0. 286001 d 10|  0.09683136 0.31424
d 11| 0.041064178 0.385316 d 11| 0. 067971191 0. 458847
d 12 0.0684729 0.044821 d 12| 0085065918 0. 322747
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Fig. 3 Generated texture (2) by method 1 Fig. 5 Generated texture (4) by method 2



