199% 10F EFISERE £ 368 SH % 10 % 103

HX99-365-10-11
W= AAHTHEE 57} g ol 83 &) AHlEe AR el

(A Compact Stereo Matching Algorithm Using Modified
Population-Based Incremental Learning)
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Abstract

Genetic algorithm, which uses principles of natural selection and population genetics, is an
efficient method to find out an optimal solution. In conventional genetic algorithms, however, the size
of gene pool needs to be increased to insure a convergency. Therefore, many memory spaces and
much computation time were needed. Also, since child chromosomes were generated by chromosome
crossover and gene mutation, the algorithms have a complex structure. Thus, in this paper, a
compact stereo matching algorithm using a population-based incremental learning based on
probability vector is proposed to reduce these problems. The PBIL method is modified for matching
environment. Since the proposed algorithm uses a probability vector and eliminates gene pool,
chromosome crossover, and gene mutation, the matching algorithm is simple and the computation
load is considerably reduced. Even though the characteristics of images are changed, stable outputs
are obtained without the modification of the matching algorithm.
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ek ARl 2718 2 epdich wiA E Rxiz)
o] 27| FEghs 054 A A9 =) (FIRe] A5
of o4 dAsty nhel FAzE FAkelshA] Al
A7deh WA S L odaAe] sheele] gl
[0, 1atelell F2tgislA] A5l 45 wiasla] 7hcksl
A ARG 5 oleh ek o A} gl glo)
05015t FapgistAl ARl gho) 030l 1 A
AR Foll EET ¥R ¢dowd e AMAE
HAAFNA Hrek o] A& AA fAAF Sl A=
ANAEL A& TPuAr) duisl A
& o|83te] FEHEE AAlsla pHERAS FHAb
& ubEpeS gtk o] S ghEwle]e] wisiz A
HEH ] 2049} e} o] A= why s o
7L 87H]) Aelch 2™ 2Aa)ob o] zH fA Rt
W 27) SEkE 052 Azt 7+ AfAE AP
A e, QAR GAAe] A AEA iR
2 DN olate] AAAE HEH Aok ksl Feln
AL EAsfof 7] wliolrt. vhAlEl A A ol
S JAA} 7 Agsiohs #ao] v 1 A
Aol sid=e S8 & 13 2b)olet 2ol F7}4
712 W RlE ZaAicl gEgke] Wl 73e Ae
o mzba Wsht-g vh2A A4d $x% gla o] A
£ 4 vk 2™ 2= ARE aEiEia] HEles
A7) ol 3R GMAe wo] el o) g
B 3A zhagth oy dA A Aol o
AAe] e g ol ofEstnE 3HA A}
HAE ThgAe] A, A& oR AW At A
1) initialize probability vector

for i=1 to 1 do pli 1705 or 1/1;

2) generate n individuals from the vector

gi]s-OD

for j=1 to n do
genelj ] = production(p);
| 3) assign the fitness to each individual
| 4) update the probahility according to the fitness
5) check if the vector has converged
for i=1 to | do
if pli >0 and pli I<1 then

return to step 2

6) p presents the final solution

3% 1. o)A AAZHE F7t g YAtz
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

(b) when the third chromosome is selected
as the fittest in the generation

(¢) when the third is selected again as the
fittest (d) when the fifth is selected.
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Fig. 3. An encoding example of sterec matching
environmerit. (a) Stereo matching
environment (b) Maiching probahilities of
candidate pixels in target image.
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’T)initialize probability vector
for i =1 to row_size
for j =1 to colurn_size
for k=1 to disparity_range do
pli lj Al = 05
2) generate n individuals based on the vector
for i =1 to row_size
for j =1 to column_size
for k=1 ton
chromolk J=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
pli lljlik] += dp;

else

for 1=1 to disparity_range
if( 11=k )
pli /1] —= dp;
5) check if the vector has converged
find disparity having maximum probahility
along k-direction
if previous disparity == current disparity then
goto step 6;
else return to step 2,
6) p presents the final solution

a2l 5. At A dae|Ee] RlZE
Fig. 5. Pseudo code of the proposed matching
algorithm..
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1. A A4 chromoesome production function)

gguelo] kgt A AaE TR g
Prandom function)d o]&3slgic]. A wWels} A&
#HE{(survival probability)S F2F¢lstAl A
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77 6ellMe} Zrl o7]A MAX_NUME 72| gk
o] 2|9 FHgkolch

for i=1 to n {
chromolil=random(seed)%(disparity_range+1);
survival_prob=random(seed)%sMAX_NUM;
if survival prob>pliljl{chromolil]
goto regeneration_step;
if the chromol] is a duplicate

goto regeneration_step;}

regeneratior_step:
dof
generate chromoli] and survival_prob;

if chromosomeli] is survived and not a duplicate

return; |

a2l 6. QA Akl eame
Fig. 6. Pseudo code of chromosome production step.
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3% 8. “Bear” 2#jd2. 4
Fig. 8. “Bear” stereo image pair.

2] 9. “Pentagon” 2H|&L %A}
Fig. 9. “Pentagon” stereo image pair.

7ZF Ay odate] AR ¥ 1ol ek FAedAkal
RDSE F2h¢] #h8-8 20% Ada vmr] Aledare
S FU1EHA) wdsiek

k23 1. Agdde] Hn

Table 1. The information of experimental
images.
e Images 5006 RDS .I3ear I%?ntagy)n
tems image mmage
image size 128128 | 200x200 | 512512
noise type 20% random! none none
actual disparity 0~3 about 0~7{about -8~8
ﬁ“ﬁ;f;fgmf;;?e 4-6 5-10 | -10~10
L~
‘XL chromosorme size 5x5 5%5 5%5
L dp 006 005 005

Aok o] olghxe|E ETIF B AW F
Absl) e, B3 e A3 A& 5x6E o)
AAsieich Ay Hxe 3z QA9 x4 Akl
Jg A AE Haw sk e HolE A
o} a2l olekxe] Wl Marre} Poggio W]
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73 108 5x6 BEoF EEAFPE g Zoln
23 118 HEHPE sug F 2 wolo] dialy 7
W ZHEg o]gsled wkE ojskNE|E 108 ST F
slole), anbdoz e AL BE st} &
A b ke AR wez WA AP sk
I 9l ARE Q7] Sis olskHY HAL AR
o} Agube Sdshd 23 1000 o] we ¥
oja] 9Agle] olFoixl AuE IA Hr} Tgnz

%

15 flolr] flald T A @e olgshe] olg
A2} wkea] Fasolef g,

(c)
33 10.5x5 EEAEY A# (a) 50% RDS (b)
“bear” (c) “pentagon”
Fig. 10. Results of 5X5 block matching. (a) 50%
RDS (b) “bear” (c) “pentagon”.
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(c)

& 11103 R ol (e 50% RDSHh)—
“bear” (c) “pentagon”

Fig. 11. Relaxed results after 10 iterations. (a) 50%
RDS (b) “bear” (c) “pentagon”.

Akt F4 duElEe] $3 FEx Apd] 3l 9

3l et o] ol WF zcpd st = glz 2
ol e S5} HoAA "o 27] FE g 052
AAs517] el oF 104 F 1ojeke E hel
FHA717T faA S71E 0068 siglel RDSel of
g Aol ApE 0001 wte® o AS- HE W 7 8 9
o] A= 0062 AAF A9l 2A epdxst o I 13, 50% RDSe] Wid g gl A
1004 ol%ol Faisli= A4S B 4 olgom, ApZ Fig. 13. Results of the proposed algorithm for 50%
025% AT A%e] Ashe ollel 13 129405} 2 RDS.
o] Yehdr) o|AL % od A Axlz AulE|e]x|
W OFE ol 12 s] dEd] 2 g8 A
H37E goiAAl FBR 54 Bl Avw A%
AR e AL B 2 ok oA weiA, 2}
FE gho] Z o) o R Qg B} WAE T, g
#el 2 o Ao Wizl GAIT $3e] Holn
A e} & =Rdde 8 55 e spda]
Abo] el ke ZUEAE AdAska o) AYe
B3 oo} 2 APA e ARk

3 5

> o

r

ap

(gen.) 1 2
3% 12. ApE 0253 AXF A$-e Ax
Fig. 12. Results that Ap is set to 0.25 for RDS.

AR FA d2FE W Aol PR 3
Eol el 7] o) Aolrh A Fashasle] W

7 8 9
; : 3% 14. “Bear” 4ol i Aokt el st
°f ghol A1 AAAS] HEL A7 @Bl Eig 14 Results of the proposed algorithm for “hea”
28 1315004 sz st 2o] 7t Alchel] P o] image.
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e

7 3 9 P& 2]y Al fAde] gk
2] 15. “Pentagon” %3Ael it AR dxeE
7}
Fig. 15. Results of the proposed algorithm for V.38 &

“pentagon” image.
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Table 2. The comparison of computation time.

e conventional method the proposed method
ms
total time ;
block relaxation (block matching 1 generation total time
[mages matching | (time/iteration) + relaxation (time/generation) | (10-generation)
[10-iteration])
50% RDS | 0.4 sec 0.11 sec 1.14 sec 0.09 sec 0.88 sec
Bear 0.15 sec 0412 sec 427 sec 0.26 sec 263 sec
| Pentagon | 128 sec | 3595 sec 3123 sec 2.19 sec 21.94 sec
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