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A New Feature-point-based Stereo Matching Algorithm
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Abstract Stereo matching is currently one of the most active research topics in domain of computer vision. A new feature-
point-based stereo matching algorithm is proposed in this paper, in order to match feature points more efficiently and
accurately. It is independent of feature detection algorithms, using the scan line as the matching unit, using the robust
function as the matching cost function and using the ordering constraint to detect and correct errors in each matching unit in
the disparity map. Experiments show that the matching accuracy of this algorithm is better than the traditional NCC
( normalized cross-correlation) based stereo matching algorithm and the running time is quite fast. So, it can be used in the

independent hardware feature-point-based stereo vision system.

Vol. 10, No. 11
Nov. , 2005

Keywords stereo matching, robust function, feature point, ordering constraint

1 51 §

VARLEREVARERENERARER S, RIE
ETH R TR A 32 K T BRI 7 1 FIBF ST o
EAEVSARRE MEWNE FFNA BEEXLHET
WA A B Z AR RSN L TN E.

B J0 B S7 4 DU 2 80 9 T 1A 4 O « R 4 UL A AN
WELEME, FHLE, PNERFHE—-RE
RHEREE, TEMHECREEFRLESL, X
MILIBERTESRT RBTEMERTER
Ko P RMITEERE, RICE LR 2 FH
BRASETE 2RTEFHSAN BFTE,

17 B 3 :2005-08-16 ; 2 [E A 14 :2005-09-08
FE—EEB N PROE (1980 ~

REBTERLARRBEMR, TERD, BXTEA
FH R 2 X A R X DA B R 0 O X b
B, GERCEEENR 2R Ed THERK
ARBREENEGRELQME L, KXW TRET &
MU R R X SR B R A B, Nk & R JT R K
CEMES,BH TRRTELAIRERS ITH
B, FTUAERTRE N T LA REFH
8 4 UG 8 1 SR AR B ) B A SR, A RE R k
BisEat ESR . X FREILAC, B2 TR KL
AILE, W R X B G E LR R R RE, B TiX
I EBEITI E SR, WA S TR, R 2 A
FERKARGHLIARRARREREETRHRIER
Ho BRKT7IE T S X I B R AT R E SR B, R

), B, 2003 ERRBHER L EL LM AN EBRBEREHEANNEZS TRRWLFRE, £5

TR E AT ENRE HFEREBAERIRG] . E-mail: chen_pj@ sjtu. edu. cn



1412 ?EE&%'E@&

F10%

JE B R AE A0 A 25 1 BE PR B o oR i & AR AE R
ZEY BEHTHIEARREESEE, —BERK
BY R ANRRIE R, 7E 55 — B B 4R 5 A X B B9 AR 1E
AHUBBAEE, Bk, AT BENEREERAR. B8
— R —BER KRR, AR R RFE R
HpL BRERZYRMKE—-BHEAR,EH—E
B 3R AR AE A BRI R, X TT IR R I
FRE U BB A SSD (sum of squared differences) ,
SAD( sum of absolute differences), NCC ( normalized
cross-correlation ) %, Hy T 3X 26 R o v e A WU, B
WXEFENCREEEORR., AHAXRET—
MO ETHFESNIRCRESR, ZFEMLT
FIERWBRAY, EUAHKERTELT, RE
DR n AN B, &5 AT AR &
—ERATHREE#ETRUYESKE. XBERA,
BEHEREER THEEHNET NCCHFE,MA
fEEE PC UL L BB 1TEY [ RE A BI A I E R,
AL TR iSRRI RE T

2 HixFEE

2.1 WEER
EFRESMLALREENE IR,

| 1 || mams > msa '[ﬁ ‘ —

n. 5RE

A1 BRER
Fig.1 The framework of the algorithm

Bl1hrAMEEEEEKRENF—HRHE
REMEHAE,

EXREE ML BHTRERRER, BN
B ¥ M B T SUSAN ( smallest univalue segment
assimilating nucleus) 2 30, % 7 3 K W ¥ BE 4R F
TR GE 0 A U 2% , AR (L BB TR 6T s AL S R 75, 3F
BiEF7at A4k, B F Bl )5 B9 & 8 T g B0 A N A AR 1E
RIOFERFS, BB RN TR1IESRR TSRS
SLHY ARSI ZE LR, B LA A B o B SRR AE SR R
BOKVPLR, KEIBEEFECHIERKE; BRE
2, B L& B AR IE R R L AR A AR L 3%
RRERPALFHBRKFR, KESELMER,

ERGHMBOTENE2 FiR,

v

b A
= kR 68

O HIEA

H2 WMBEKNEGER
Fig.2 Extracting the left line and right line

2.2 HEREE
LB Sr A G it BB Y D B A A B BA SSD,
SAD,NCC %, BRI SSD M fil, % ek 30 T X Frm :

$5D(x,y,d) = T () = fa(s = di) 1" (1)

A1 (x,y)ﬁfc@(x.y)ﬁliﬁﬂﬁik)ﬁﬁ Iy (x -

d,y) REE (2 -d,y) BRERWKEME, d HREME,
BEBERRE - RER p(x) =", ERFEH
o(x) =2x, R LI T BT

400 40-
350\ 30t l
300 20 /
&\ $ |
& 150 -10¢ /

100 \ -20-

50 =300
-4
5050 5101520  H0-15-105 0 5 101520
x X

ft

(a) p(x) =" EHHLE (b) ¢(x) =2x BHHL

B3 p(x) =2" BBRK () =22 BH
Fig.3 p(x) =4’ function and ¢(x) =2x function

ME 3(b)RTUE H, i F X F 30 A I AL o ) e
PR EEEER M, B R B A XX S
M, B SSD X FRLIRE M B EURK

ATMHRENEW, ZX5AT X [4]#
H B &8k U B2 R 4 2R 3K Lorentzian, ‘B #) 8 $UF X
EFBERMTRIR:

)
7 (2)
¢, (x) =

A, 0 ARESH.
FRB L IME 4 iR (o MEN2),
ME4(b)TTLIF R B REEWET T
FRE, EEERERTF,
RERE, LARREEER - SHRKFE

20' + %



BRBRSE. FENETHESNIKLRER 1413

114
ig 04 ———
i E
3.5 1 ' ]
=30 1 501
625 3% 0
<20 ;&
1'5 ] 0.1~
10 P-02 \\ /
05 =03 Ji
-0

—20 -15-10 -5 0 510 15 20 ~20-15-10-5 0 5 10 15 20
X
(a) p, (x) BH ML

E4 p,(s) BEE ¢,(x) RE

Fig.4 p_ (x) function and ¢, (x) function

(b) o, (x) BHHL

BRAE, BRBEET, AIATRE-BEY
R, BP 2 A T 0 4R R A B OR B R AR 4, O
EEAWMT
I, (x,y) = Ig(x - d,y) (3)
BB — B AR LU DR R A k%
Ea(@) = Tp(hlxy) = (s = d) @)

KX, Tiw D%H}?iﬂﬂfr&ﬁ'%izﬂkﬁ —HHY

RBEH,p WK AR Lorentzian BR¥
BONAR,AXFATHRELRELAR, K

EANUMEZENERERRANAZEAERK,

R R AT BRI
Ey(d) = Y p(d-d,) (5)

Rof T o RGN RERE T HET WL
HBBI ,p 1T Lorentsian H ¥, G 2 LAY 2
i d WRE AN T LM EFEARE MBS o
R(4).R(5), T
E(d) = Ey(d) +AE;(d) (6)

Kofr, A 0K B — B £ SRR B2 98 4 3R
MK,

AEIIA T RRLAH, BA LA A H S
2 EE R b R AR 2 18
RN | R, FkHAT DA A LAE &
. R AT ISR, M AR B ()

E(d) =3 [p(1(x,9) - Ia(x -

selp

doyy)) +

A p(d,, -d) | (7)

neG

R, I AP y WELZEFRNEZBR AN
H£4,d, B(xy)BERWREE,GRU(x,y) &
RANPORIH—MREAE-TMRENES
HFROERE() TREELEE, FHE
RIGERMWREEN RN RTREBZRTERRY

WL, 5 BB LU 243K 5 SR A
R FE , B8 4 SR 2 48 4 9 v S
SEFFHAL T T BLAR B i B4 2648 028 B R
RO, DL,
% E(d) AT BAMEE S 0 +1 B ERTE
F -
1 dE
“YT(d yad, O
Koo REBRBEE, BTRES n+1 558

(n41) _ g(m)
d".:f - dlyy

QT%MhhMAEH@% GEE 8
= z [¢(1 (%,y) = Li(x ~d, 7))y, +
Agywm—aﬂ (9

=(_9£ } =3Ix(x‘d,,,,3’)
He,o(x) s et e

T(d,,) B E(d) W _Br SBH LR, HEX

mF:
AL, +4 3 E
T(d,,) = _Ro_z_ =7

E23 4

2.3 AHZUEENRERVSKE
EAERLER, REBTEMARKEARY
W2 E, B RRAT LAA R AR X L (E AT
BRERW S5KIE, Ut — LR BILEHEE
T 449 3R B %ok 8 01 I B B 2 T Bk B B A AIE
B,— BRI R BUFEERE L. A S5 BFix,

Vz eI, (10)

Bs5 MWUFAR

Fig.5 Ordering constraint

AXMATXRSIHKFEXXRIERE,
YRR HREESH, A XEERSEREERLE
AR B, B FAXRURIERLRETT, IR
IR T ST M R ARG B, B R FE B
HEEIFRRRE .

REULSR BRRBTERZRERNUE



1414 FEREZELER

%10 %

B, FERRRLENNERF LERIOAEE,

3 XREREERSH

Ae4ds @A (ME 6 Fim), AR BHEY
RN —XE R EFGRE—E R AR X
— X B R AU R A G R PI B  AT T WK
B, WRAXHEMET NCC HEMHERE,

FEWR T, R L K SCH TR BE R 150 MR
REBRLEOMEN O FFHITT HBAE, BHEL
FEHRECH 3 K, H—KRINEREE —KOHE, &
WIEEE L RRECR 5 Ko A BEN 8,0 WEHN 2.

ﬁ%” ;“‘&]\?EE} I ﬁ;{gx:
= — 11

Hep, R ARILECHE N, RRIGAEEEN ARHER S5
TR LS RANE T EARZ MR R BRI AR

AL FEM NCC FE#RERE N CPU #H
2.4GHz, 7% 512MB 58 PC 338 T 2789, iR
f"%ﬂnﬁ 1 ffm,

sl ek
\r\r

() ERFGRILE (b) FEHFHRTE
(EERNCC FEMERAR, (MR NCCHENIRER,
BERER 1% ,HEHRZ RICEEY 28% ,HEAR
EXFTENLERER, EXTERERER,
RICAEN 5% ) RILALE Y 10%)

He6 MAyLBEHER
[+|ifmms +ERERE
Fig. 6 Partial results of experiments
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Tab.1 The results of experiments
. FLERE RERSK(N,) RIERE(%) B 47 W 8 (ms)
N NCC FXH &% NCC F 3 NCC FXH %

Dark 398 81 59 20 15 417 212
Normal 375 41 20 11 5 394 203
Overlap 216 60 22 28 10 227 108
Texturel 688 202 155 29 23 727 396
Texture2 750 187 110 25 15 799 514

EHE 22.6 13.6 512.8 286.6
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