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∂x̃(t, r1, r2)
∂t

= R̃(x̃(t, r1, r2)) + D̃∇2x̃(t, r1, r2) (1)

x̃ = [x̃1, x̃2, · · · , x̃M ]T

x̃i: i

R̃(x̃) = [R̃1(x̃), R̃2(x̃), · · · , R̃M(x̃)]T

R̃i(x̃): i

D̃ = diag[D̃1, D̃2, · · · , D̃M ]
diag:
D̃i: i

(1) x̃ t (r1, r2)
T0 (T1, T2)
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x(n0, n1, n2) = x̃(n0T0, n1T1, n2T2) (2)

x(n0, n1, n2) (1)

x(n0+1, n1, n2)

= x(n0, n1, n2)+R(x(n0, n1, n2))

+D(l ∗ x)(n0, n1, n2) (3)

x = [x1, x2, · · · , xM ]T

R = T0R̃ = [R1(x), R2(x), · · · , RM(x)]T

D = T0D̃ = diag[D1, D2, · · · , DM ]
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[
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[
R1(x1(n0, n1, n2), x2(n0, n1, n2))
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[
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{
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1x2

}
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k1 = 2, k2 = 4,
T0 = 0.01, D1 = T0, D2 = 5T0
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Original n  =0 n  =100 n  =2000 0 0 n  =4000

4: 1/(6 × 6) (Finger01)

procedure Adaptive DRDS with Hierarchical Orienta-
tion Estimation

1. begin

2. p := 2; { initialize the image partitioing factor}
3. while time step n0 equals to 500 do

4. begin

5. if p is less than 10 then

6. begin

7. partition the input image into p2

sub-images;

8. select independent orientation masks for
p2 sub-images;

9. run the adaptive DRDS (Eq. (5)) for
10 time steps;

10. p := p + 1

11. end

12. else

13. begin

14. select independent orientation masks
for all pixels;

15. run the adaptive DRDS (Eq. (5)) for
10 time steps

16. end

17. end

18. end.
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1:

Subsampling Number of Identification
Rate Identified Samples Rate

1/(3 × 3) 15 100%

1/(3 × 4) 15 100%

1/(4 × 4) 15 100%

1/(4 × 5) 15 100%

1/(5 × 5) 15 100%

1/(5 × 6) 15 100%

1/(6 × 6) 15 100%

1/(6 × 7) 14 93%

1/(7 × 7) 12 80%

1/(7 × 8) 5 33%

1/(8 × 8) 1 7%

5 1/(6 × 6)
(Finger01) Finger01–Finger15

n0 Finger01

n0 = 400

0.5
n0 = 100 ∼ 300

n0 = 400

1
1/(3 × 3) 1/(6 × 6)
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6: Speed-Up
Factor

Matlab

Matlab

Octave Octave

16 PC (CPU:
PentiumIII 1GHz, Memory: SDRAM 512MB, OS:
Linux 2.1.17)

6 1–16
Speed-Up Fac-

tor Octave 1
(29509 sec) 16

31 1
15.5

5

1/36
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