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(3D Model Extraction Method Using Compact Genetic
Algorithm from Real Scene Stereoscopic Image)
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Abstract

Currently, 2D real-time image coding techniques had great developments and many related
products were commercially developed. However, these techniques lack the capability of handling 3D
actuality, occurred by the advent of virtual reality, because they handle only the temporal
transmission for 2D image. Besides, many 3D virtual reality researches have been studied in
computer graphics. Since the graphical researches were limited to the application of artificial models,
the 3D actuality for real scene images could not be managed also. Therefore, a new 3D model
extraction method based on stereo vision, that can deal with real scene virtual reality, is proposed
in this paper. The proposed method adapted a compact genetic algorithm using population-based
incremental learning(PBIL) to matching environments, in order to reduce memory consumption and
computational time of conventional genetic algorithms. Since the PBIL used a probability vector and
competitive learning, the matching algorithm became simple and the computation load was
considerably reduced. Moreover, the matching quality was superior than conventional methods. Even
if the characteristics of images are changed, stable outputs were obtained without the modification
of the matching algorithm.
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1) initialize probability vector
for i=1 to ! do plil=05 or 1/
2) generate n individuals from the vector
for j=1 to n do
gene(j] = production(p);
3) assign the fitness to each individual
4) update the probability according to the
fitness
5) check if the vector has converged
for i=1 to [ do
if pli}>0 and plil<1 then
return to step 2;

6) p presents the final solution

28 1. SR AATA N ZF SHe] sAlme
Fig. 1. Pseudo code of PBIL in a binary string.
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Example of the change of probability vector.
(a) Initial probability vector
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k (disparity)

j (column)
i (row)

a3 4. 344 gEHH
Fig. 4. Three-dimensional probability vector.
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1) initialize probability vector
for i=1 to row_size
for j=1 to column_size
for k=1 to disparity_range do
plal1k] = 05
2) generate n individuals based on the vector
for i=1 to row_size
for j=1 to column_size
for k=1 to n
chromolk]=production(p);
3) compete with them and find the fittest

evaluate(chromo 1, chromo 2, , chromo n);

4) update the probability
if k-th chromo is the winner then

pliljllk] += 4p;
else

for [=1 to disparity_range

if( I'=k )
plidlfl] -= 4dp;

5) check if the vector has converged

find disparity having maximum probability

along k-direction

if previous disparity == current disparity then
goto step 6;

else return to step 2;

6) p presents the final solution

a7 5. Ak 23 Ay dueE rlme
Fig. 5. Pseudo code of the proposed compact

matching algorithm.



20014 98 BFTLEHGE
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for i=1 to n {
chromolil=random(seed)%(disparity_range+1);
survival_prob=random(seed)%MAX_NUM;
if survival_prob>pl:][jllchromol[]]
goto regeneration_step;
if the chromoli] is a duplicate
goto regeneration_step;}

regeneration_step:
dof
generate chromoli] and survival_prob;
if chromosomeli] is survived and not a duplicate

return; }

a2 6. G484 ik oatze
Fig. 6. Pseudo code of chromosome production step.
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Fig. 8. “Bear” stereo image pair.
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Fig. 9. “Pentagon” stereo image pair.
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Fig. 10. Results of 5X5 block matching.
RDS (b) “bear” {c)} “pentagon”.
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Fig. 11. Relaxed results after 10 iterations. (a) 50%

RDS (b) “bear” (c) “pentagon”.
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Fig. 12. Results of the proposed algorithm for 5096
RDS.
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Fig. 13. Results of the proposed algorithm for
“bear” image.
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Fig. 14. Results of the proposed algorithm for
“pentagon” image.
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Table 2. The comparison of computation time.

Items conventional method the proposed
method
i +
Images reli(;ctli(or?(]f(t)ﬁ?lt:fation) 10-generation
5% RDS 1.14 sec 0.88 sec
Bear 4.27 sec 2.63 sec
Pentagon 37.23 sec 21.94 sec

e 3. 50% RDSell Higt A& x|
Table 3. The comparison of matching result

for 50% RDS.
Methods | BMA with |the proposed
Error relaxation method
Number of error blocks 39 1
Total error value 1000 25
Mean error 0.061 0.0015
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Distence : 53.01
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7%l 16. VRML =78 o]£3F 50% RDS¢| 33k H
Fig. 15. 3D rendered view of 50% RDS using
VRML tool.
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Fig. 16. 3D rendered view of “bear” image using
VRML tool.
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Fig. 17. 3D rendered view of “pentagon” image
using VRML tool.
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