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A Simple Stereo Matching Algorithm using PBIL and its Alternative
Kyu-Phil Han'

ABSTRACT

A simple stereo matching algorithm using population-based incremental learming(PBIL) is proposed in this paper to decrease the general
problem of genetic algorithms, such as memory consumption and inefficiency of search. PBIL is a variation of genetic algorithms using
stochastic search and competitive learning based on a probability vector. The structure of PBIL is simpler than that of other genetic
algorithm families, such as serial and parallel ones, due to the use of a probability vector, The PBIL strategy is simplified and adapted for
stereo matching circumstances. Thus, gene pool, chromosome crossover, and gene mutation are removed, while the evolution rule, that
fitter chromosomes should have higher survival probabilities, is preserved. As a result, memory space is decreased, matching rules are
simplified, and computation cost is reduced. In addition, a scheme controlling the distance of neighbors for disparity smoothness is inserted
to obtain a wide-area consistency of disparities, like a result of coarse-to-fine matchers. Because of this scheme, the proposed algorithm
can produce a stable disparity map with a small fixed-size window. Finally, an alternative version of the proposed algorithm without using
probability vector is also presented for simpler set-ups.

Key Words : Stereo Matching, Genetic Algorithm, Disparity Smoothness, PBIL

.M E B A 9 58 59 51 4089 49, A4 2
Sl 2ol 55 lsEe 4D BY e 4n B 2 oA Fol SOl zelsoler 517 ol @
. =& D 28 T B8 % 0124%% WES}a YT

AR AL, B 94, AT T RS AL L 000 au sure gamos Sasjums Wl
s o] g5 JoHl~5] 2FAME A= b 9 Juk = Qddyuglos BEd 2 guh =7 v
Aol 859 27} £ A8 #ef 242 FAE N8 o gmanE, AN, B 2 2N 5L o8
sHEe sl 7Y f8 WHolHn & F UM o) 2qge gugez JAdA e aeel A4
ol B2 HAAAE VIS A FBAN NWE RE 2 g we) asge Tede 239 I HPe Ye
Hae Aol 74 T8 dAlolvh e &3 A ok =3 0AY THE AASY g8 =9 e A
FU———————— & DI CE LIS I P B LSO
LTI o St SO IV A0 Aok A3 KU, o9 W2, Wl e g
E=EAS 120059 54 6, AAILE 1 20064 69 20U o] By 3k 3 RAA7L Ao Hug B &3 gt



430 IEXeISD=EX B M12-BH HM4%(2005.8)

of ¥uesn WY Yol F& ST 4 Yo 2y
Bole Feolt WY e ws ugd sS4 g
3 A% A Aull, Feo 93012, A8 A0 52

o] g3 97 AN guFel AFHAANT A3 EA
ukz) m7]7]uL9] EAHE a2 ¥3stn

A #FH2 g Folztn g 23y
Hae 3 A& 7] 98 =9=HAx [ 4]

.PJ pacd
S
=
-
&

S 2317 gtk o HATHAME AR o)A} T
Aol o] Fo1x]7] W] A} A FAHUAN HA
dngFe gutAd FAY AF F7he] HEg AH| 9} g
Aol vEage A olore FHAz gk}

£ eidAe A7) A58 4 Qg EAE &
°]7] faA  AMAL7INE Z7}ekE(population-based  in-
cremental learning: PBIL)S 2®H|dlQ A ko] x)elst
ot PBILS #EdE | 7|WHe SAH gAE o] gst: W
duF(15]0 8 7|€9 AE ¢ 48 FHx dndE
Bt ded #2858 ZEd. o] PBILY] 2H S 3de
A3 WMol HEHARIG 1 Ay A e A3}
TEE A FHA &, daux 2§42 24
ol AAY 4 Utk ol 3, AFF 2, AT
o] Zhx3t L AL LS @A A £3 geaE A
HEY ZAXNE W 999 Wol dANE 27 dHl

% =

tn ol

O

FH4 dugEEe AAd D (natural selection)# 7))

T #A Hpopulation genetics) Ao 7uke T &3 ¢
A wloltil6]l. °lEL FL FEY W3 AFE Fz9
w2 QdE AR A A, “6‘1'—%‘ 9 FEHRol 59 oy BEAE

2 2450442 ok A43 BAL 9949
AE F, o8 ANE AX FAARAG §HH
54 9se Yoz AYAYE A4 2o, @
AR} vlg A 24, & 24 54
2e wERUY AsAYe FREn 0 dA 29

Adan 34 dudFe 4 Bt 193 A3 @
Az FH5 JAARANE mash Bdde] 4L o
$3tel Nk HAY JANE AN §8R Bo| 7}a
£ gge £39% ARANNE v Ao e
58 o gstel 1eAE I F AAMYL Fo Oe
Adel $E2H #5352 94T Adss JRE 5o
. AFUAAAE oA 428 2 GAA TN F
o AAE GPLE A7} FR2AL BEANGH
2 guA7 Ane 2E8n 444 2udEe S

At 237 gow WA PEUAZRA wEsug 7

1) initialize probability vector
for i=1 to /
pli}=0.5 or 1/1
2) generate n individuals from the vector
for j=1 to n
gene poollj] = 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 pliI>0 and plil<1 then
return to step 2;
6) the converged index, i, presents the final solution
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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
pldlk] = 0.5;
2) apply PBIL at each image point
for i=1 to row_size
for j=1 to column_size {
//generate n individuals based on the Vector
for k=1 to n
chromosomelk] = production{ );
//find the fittest
evaluate(chromosome(1], ... , chromosomel[n}])
//update the probability
if k-th chromosome is the winner then
plidllk] +=ap
else{
for 1=1 to disparity_range
if( 1=k )
plilGIl] -= Ap}}

3) check if the vector has converged at every generation
//find the disparity having the maximum probability
along k-—direction
if previous disparity map = current disparity map then

goto step 4
else return to step 2,
4) the current disparity map is the final solution
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Loop: chromosome = random(seed)%(disparity_range+1);
survival_probability = random(seed)/MAX_NUM;
if survival_probability > plilljllchromosome] or
the chromosome is a duplicate
goto Loop
else
return chromosome
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1) the evaluation step is only applied at every image point
for i=1 to row_size
for j=1 to column_size {
//since it is assumed that all individuals are generated,
// the production routine can be eliminated.
//find the fittest for all possible candidates
evaluate(chromosome[1], ..... , chromosome[DMAX])
//store the fittest
dlil[/] = the fittest index}
2) check the disparity convergence
if previous disparity map =~ current disparity map then
goto step 3
else return to step 1
3) the current disparity map is the final solution
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