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Depth measurement of the object based on the corresponding points matching
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Abstract: A method for measuring the depth of an object was proposed based on the corresponding points matching.

Firstly, the transform relation between physics image coordinate system and pixel coordinate system was presented. Secondly,

the matching of the same object in two different images was achieved by use of the similarity calculated through the correlation

algorithm of two images. Thirdly, from the viewpoint of the corner of the object, a method for matching the corresponding

points was presented based on the epipolar restriction of corresponding points. By making use of the disparity of corresponding

points, the depth information was computed based on the images that were obtained from the parallel dual cameras. Simulation

results demonstrate the effectiveness of this algorithm.

Key words: stereo vision; image matching; correlation; disparity; epipolar restriction

0 3%

ARl 1E H B XUIR BEAS AR K W (R TR BE A IR E o 1
SR G AE SUIR A 40 0 L, T L FR) — AR 7 72 A BRI
B BB TE RN £ 5, BIED 0 E R X RN
Z5, AR B BB PR A T IR B AR5 B o

SEARBRIESS 2 BN B> CCD Xt /] — R A R iz
BHATRR, FHRIBREA LT E W RRERR™ . Mok
PRILSE 9 K R R—AE W AN B £ 1> CCD Xt [/) — & 4 B Al F)
B8 RIS L A, BP B — UL B DR RN Bz
S BEE S, W F CCD ik Bl i B A [, S 2B #5 B 7
—RIEARF CCD RUR bR R s 58 BEAN R 5 4 SR B A2 AL
FIREARRE S, MR LT T AR A Bl S BT 7 SR B o AR SCIE
RETXFEAE, N B LATOR M A &, DB F 4R —F
AR R A I RCEEE , LA BI B E MR R (R B B

1 EFRCCD REWEFEEREE

1.1 BHHRREEFR
LFA CCD S5 (BBYLREEEE f) AR B8 (0, C, Fn

175 H # :2006 - 03 - 06 ; f&1T H A :2006 - 05 - 12

Xy 0,C,) VAT, G RE
(o) G, 2, EME 1 FRY E 1
Tmagel | 7 Wik R €, F C, [H]
X BlW WELHNREMER
tmage2 | 1 7 BERE—& WHELA
Gt BRYUGT T _E B 2

: SYEIH W, R W, o 5B LA

Bl OEHPAE R B ZE A BRABRHUX L 15F T
L AR IR RS X, 0,2, 71 X,0,Z, SRR, B M
BB R TRANEEE A W FW, I HFRA W, (5,
y1) FWy (%, ,5,) W W EISRAGALEG BE RS ( BIPD AR 3 PT A 4%
B L ELRIEER) Z AT RN -

Z=x2—x1 =% (1)
J_‘KEF'D =X X %fj—'\‘mfo
1.2 4Tk

BEYPE R TS BRI R BUMRDE , R
BF BB, UG5 (M 47 ,N 3) B e it Bl E
BAFH - ICRM M EGRPH—MRR, A M x N4

EEME AR B AR RS BT H (0523020600) 531 145 i KA HBHIT A @1 T ¥ 8551 H (2005KYCX012)

TEEB A FEBR (1978 - ), %, IR RN, BB A, EEHFFEI5 1 - B G BB R 5
£, 11, CCF 25y, EEBIII7 1 : SR L BARBARA & HoAR  BAr YU B RAE BB AR LA AL 5
ERE (1979 - ), 5 e mMA B LB , ERBT5 0 EGAL B A,

NS BB , ERWF 5 1)« G AL BRI 5

PR IE(1963 - ), 55, WTHHFRA, &
ek (1980 - ), %, i g XE M



1874

AR A

2006

BR E B ZE b A R AR R, O, ST AN 2 B B LA
BRNBAHEGEIRR UO VX~ AT, B—FBEK

BIAAR (u,0) (1 Sus N1 <vs M) AIX—BREYEEBG
MAR BRI ABATR (w,,2,) (0 = 1,2) ATRRN
u = ;—L + u, (2) < U
. (1)
v = d—' + 7, (3) o, | x

J_‘fttp(uoavo) %%E@{%g{_{ﬁ—‘
B 0, 5 0, TERZ AR FR F ISk vz
¥.d, Fd, HRERRE-BEEX, H2 ERLRER
B Z, 771 b B YA

2 ERFER

B VR BB S B R R AR 2, IR AR — 4
R — AR MOP T P R G B RS B B SRR
SMBIRFE 1) T2 35 B0 R IR AR o o 2 TR — e, B
PRHRUCHE ;2) 7 00 1 ) — 4 b 0 A, B
poTAtin

PE 900G 3 0 T ARl A 5 — (U 36 R —
PR ST IR BEARE OB 0, B R 22 W DI TR 22
WY, 5 1M T 17 T B2 SR PR B, AR SO
PR — 7 BB EIR X, MK/ m x n 1 AR Y, HOK
B M XN R M > m,N > n,Y(a,b) , ZAHABZE(a,
b) b, SEHEI/MASE KL (7)) (B RS Z IREE U
SR QA AT 190G A DL T FE 40 B A L 2 2 B
/Y,

5 3 K@),
e *)
JE 353 e,
B SEEGMmABBES MIBENHEXRE, R
ARMERF—E M BE, WA PR E G+ 1 BirzR—E
Fro B, ANZIEFR—BR,

3 XTRLEICE

3.1 Rz EYIEEL

25 (8] [ — 91 R AE PR B B R AR AR R AR o 32
ARICE AT RS E —REGRFH—&, FRA —IEER
o B X LA S5 5 P A O 2 TRV IRl — M R A B
TRETF N LA VS, 38 S BRURFAE AR AR X B Ao S50 B G
FRAE SR BRI G5 R SRR e 8 o A SOk
JRIVSCHE A TET AR LU A A 00 T R B E A LA T AR 8 A, AR
Sy — P ROV LA RO AE 2

IS [5) A1 BE R B [] — 37 30 ) 0 s PR 45 ) ek s A7 — M
6, EUR ERIFREAED Bin, MAABENTE R, BRI
FEAERBER AR i PO 9 x 9 B RIAE LSRR SR IR N B
ARE 5 B TR AE T 4RI A BRI R AT AR R AR Z
Mo F b i BRI AR p (i € n,n BAF ERHEL)
ST AR B AR T 5 ARG 4RI B AR Z o SR i
FRAKERLZE, ER—ER BE(REZHRR T = 0.35,
T2 = 0.65) ,ARL/NTF T1HKTF T2 B R AEARER R
PMBEEA R L5 MR N FRR—E AR RE
A AL TR LU -5 AT A LA AT — A BB SRR ek

R(a,b) =

(Hif R AR T 180 ) SRR B/ (LA mif B/ T 180°
) B A AR
3.2 MRLREILRE MRS R R LA

X AR AN [F] A BE R B ) [R) — 4 5 i R 8Ok U, #2 E
MR IR ITIE R — B A B L —MHER, R TE
5 MR ER B RN RHE . XFPILETEITERR,
HEBENR o AR R — R B R Y, DT A A 2
SRARAF ST AT R oz e B DT P

ME—PEL R —IRE R (LA ) LS — MR ER RS
RAES 5 — IR B R L i —MEIE s

SMRRAR [ 3 SMR AR LT R B, BESRF
T 1, BI5E R e RGP 1, BSME R LR S5 F 1 1, B3
R e, RAGOFH 1, KSME R B B PR — K P FE T, L
o P FEL LEBUE N P, ¥ i R P AR TR R 9 F AR
NEMEF T, SMBCF TS RV 1 B3R Prey BRI e 1
SRR SMBF TS5 57 T8 1, ISR Pre, FRAMRA e, HISMR
&1 GOPIE 1, LA P AERTE 1, LRI —E TR
e, BISMRER £ X — AU SR LA,

oy A
N

B3 AMEZRILAREE

EART M AT REAR H—A AR IR — 25, 2 B iy
—AM RS A B P — ) — A A AR R 9 BLAR $E 41
AR A TRIR I, 22 B o 1 A i — S L T A5 B o b X Rz i AR
& E A, RESRIGIMELR , WAESME LR BTN R — 4 E
BV _ESRAXT I A, X R — A — 4R R A B, R A
BRI EHTAT BALF R — KPR ER BRI T, &ML
L5 K EAT BALTF R —/K P55 B, BV i 45 A i Xt i
B FR—KTPLE, HEHBAER, R RLRR T R
BEBRELR u AR, FILFIEE G LA T R —KFEeRTH
BN R . IRE—IRER EME—KFLEEL
AN A AR AR ARAE A5 22 18] ) (07 B A X AR 4 O 7 T A SE Bt
JOZ A5 DG B
3.3 HHEME

B WHAR R BARR FHIF M B W, R W, 7] 55
TR W, (u;,0,) FIW, (u, ,v,) , WXTFIREHPATHI RS
ik, M2 R GG KRR u, Flu, BRI (2) F1(3) 75,
BEAR w, F u, SYIAAR x, Tl x, ZRIKRRATRRN

% = (4 —uy) xd, (5)
% = (u, —uy) xd, (6)
Hi(5) #1(6) ARMERHEAXR:
D= -% = (y-u)xd, (7)
B (7) RARK(T) BIRTsRAGYMR IR SR Bo

4 SEBRfE

AT BIEA SR A R, AR S PR R 1T 05 B
Sz ARG CCD 2 Sony DSC-S75 EVEUFE AL, B4V H 2
7.18mm x 5.32mm"™ | 433 B 2048 x 1536, fy ML) LASREE



% 8 1

FEAREE A T 25 5 I B 6g 4 R AT B

1875

Hd, = 7.18/2048 =0.003 Smm, AT IE R I LIE
it 5 BIARAE AR A M AR B 25, A% 6 29 B AR AL A e BE B 2
337mm, B 5N H EEEEE FABAEGRINE 4 B (a) fir. BEE
AHPLEERE £ = 9. 3mm R, R 5650 P47 E AP KR 3
123mm(Bp B =123mm) , F4A—IR EMER, G0 E 4 K (b) BFTR .

a b
4 ;ﬁ%bk?i%bﬁ’u‘)ﬁ?%@] B‘JTW'I'E(E)JIE‘EH%&
R EIREI A Py A Py, W 5 (a) BI7R ; IERECHY)
Xt R RN Py, Py, NS (b) PR of B T B BAEBEE A
RIGH) Py Py Py, T P, SRR AR5 5 A Py, (1675,475)
P, (1673,801) .P,,(790,475) #1 P,,(790,801),

(@ (b)
5 DSECHIX R R Py, Py

R (D) F(7) Pk BB P, F0 P, BISREHLRBERS
RN -

_ 9.3 x 123
~ (1675 - 790) x 0. 0035

= 369. 30mm (8)

7, -8

B (uy —u,) xd,
- 9.3 x 123
(1673 - 790) x 0.0035
= 370. 13mm (9)
K (8) (9) FImmIRFLERREEIEM, AT MEFR
M EEHEAT AR AR, FE LR P A 5 T B i =Y R 2 4%
BAVEKL BTG BE RS o B, IR IER (8) F1(9) B ISR At
FEREEIEH, B LEFH S YEBBREIOLC K BEE ik
B RBIE L FTIREER Z BB R R
&% CCD 3| CCD Gk Hidma BE RSy AL, Wi 2 %
BALEE K FR A BER ) L, 10 6 TR,

G i1

T~
=i AL VA »

 —
| I— gy

K6 kRSB YLGLER S EEL MR KR

1 N
AL =W;(zj-L].) (10)

, 1B KA, N REMEREL, Z, M L 2R § R IR 5%
17 4 A0 FNP B 55 PO 5 Sk R o 14 B 8 ) £ L
_ AR PLE) £E RE XS PR HE AT 2 R FAEE , T B 880 K 45
(uy —u,) xd, RinE 1 i,
x1 NEBERTHEER
WE 1 2 3 4 5 6 7 8 9 10
L B 117 62.5 85.5 79 84 52.5 67 94 69 88

Py 845 (u,v)
Py, 45 (u,0)

(1518,436) (1295,451) (1436,462) (1300,478) (1246,489) (1281,505) (1151,509) (1295,517) (1330,526) (1191,542)
(520,436) (797,451) (794,462) (726,478) (681,489) (944,505) (730,509) (740,517) (934,526) (736,542)

1534E Z /mm 310.99 332.92 353.28 365.09 394.38 413.25 422.16 449.29 462.21 513.05
R AE L /mm 290 310 330 350 370 390 410 430 450 490
A L/mm 19. 66

B (8) F1(9) AKFE 1 1RELR IR, FISR1GE 5 T
IS R R B AR AL RT o B BT R 369. 30 — 19. 66 = 349. 64mm,
T AR B AH HL A o BE S A SE B il & {6 R 337mm, HHEES
W BB 2 (B B AH X 1R 222 (349. 64 —337) /337 =3.75% , 7] LA
WRE— B TRENEER, mH, 20 ROES KL Bk
REX—EE,

5 #iE

A3 BARJLATT AR B9 F st 5, 4055 0 B A O SR
LRI , 48t — b SR Xoh L DG LB 3% , S P o L A P
METTEEETFA7 I CCD BE K Bir R ERFR. EHRTE
BAE T REERA R, B, B EER T WA
RGP YRR BE (R B HIREL
S E 3k
(11 BzAR. HLasPLsel M]. Jbat: Bl ik, 2000.

[2]1 W3, BRERFR MR —A S R GBI M] . Juat: o

R AL, 1999.

[3] =E. EGIE(TH —RAE#ESTHEIREIM]. db
A AR AL, 2000.
[4] D8, KIER. AN E—IH A S EEERM]. b
a0 B RAL, 1998.
[5] Erify, kel ZER. RGBT RHERI]. IR TR S M
JH,2004,40(19) :42 - 44.
[6] ABHEIR, XUE, TRoik, 45 BH LA SRR 57 24 i VCRCHt
LI BN SR 244, 2005, 26(8) : 11 - 13.
[7] SIWIR, AWK, AT, — R PRt 52 R S IS BC S Bk 0]
FHEHLT L, 2004,30(9) : 31 -33.
[8] FERKR, 4% [, £ %, 45, Freeman HERD A 4 AT B LL A ARG
TR HEEEWFSEL D) - HHEAL AR 5 07, 2005, 41(29) : 55 - 57.
[9] Ghlita O, Mallon J, Whelan PF. Epipolar line extraction using feature
matching[ A]. Proceeding of the Irish Machine Vision & Image Pro-
cessing( IMVIP) [ C].2001.87 -97.
[10]  BRHE4S, XEehsg, B0l . BURIIR 4 R CERC L] ] . JEstlR
i, K2R R, 2002, 25(4) : 65 - 69.
[11] B H. B ARPLE “ A" (28) [T]. 3P4, 2003, (9): 38 -
41.



