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Three Dimensional Measurement Based on
Multi — View Uncalibrated Images
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Abstract: In this paper, a novel algorithm aiming at solving the problem of uncalibrated image based 3D measurement is
presented. Firstly, feature extraction is done to generate the matching pair and further the fundamental matrix is calculat-
ed. Secondly, simplified Kruppa equation is used to obtain the intrinsic parameters corresponding to each view. Thirdly,
through using singular value decomposition the translations vector and rotation matrixes between views are acquired. Fi-
nally, 3D point reconstruction and measurement is done by making use of the known distance. Results of experiments in

lab environment show the effect of the proposed algorithm.

Key words: 3D measurement; multi — view; self — calibration; fundamental matrix

1 38

ETEGRW=#EFMN=4NEEAFERT
AL el 2 DA ABARE S HAEEEZRMNA
A 2 R T R R = 4 B AR H B G
ESMBREL, B IR ESE RPN SHN 1L,
MBI ARESER TR,

XHRRERIL H EREORTIA R T R =4
HEp BRI T —fRrE BG4 E ERE
B ZREERERENGREZAARR, BEMA
SIFT(Scale Invariant Feature Transformation) & F
FRI BT H B RRAE 5, 3 P A ) B o 2 Y 4 3

WHRBHE: 2009-09-13; #EEHME: 2009-10-23
BEE&WE: BR AARPIFEE 4T H (60736007)

FTFFAEDC S, 3R BE AL RAE — BPE 7 sk AR R B
DAL 5 s Al B B ot 22 1) ) B Ak A I . A R AR
Kruppa Ji BRI LM AL I E#H T RBIL A S
BUBsR A, DR B ik AR R BEA T 2 S E 0 45 21 °F
Rl BRI RERE R , B BB AR , R B/ — TR
HARB =4 Q5 8, NI SE B R M BB g A =
FAr R KR ERFE T HSRERIEA T
BRIT R AR

2 ZUABRGKREAL

ETR e BB =4EE ZFNENE
—B R EGECHE, BRI RN R R 55



182 W TS ENL

2010 4

FYUC B AL REAE FEAh 1. 2 TR B BHR B 7 ) 3
RTFRANT : B SCTE R BCHE R XS th e £ B B R AL
vk, R X SR AiE 2 8] B U it 5% R B SR i X
ZIBIN R R . BB PR B E IR RN AR
%, T o BRRRE 2 8] DC A ¢ R 48 15
—EHARBEEFR MREERSE. EETER
FRIE RCE i, SIFT BB TRAERE
B AR Z R .

SIFT B & & S e BME RUE 25 R BEA TR AE A T
Wi RS BB TR E, R
A A AR BE P 3 T 1R i S B T Tl K 4B R
AT IERE LA SR T X 7 m R e, FE R JE S [A]
BRI B LR AR

SIFT BB AT

(1) RSB MERRERERR. &
WABEBRRK Hx,y), MEHREZ BTN
L(z,y,0) = G(x,y,0) * I(z,y) , MEHRES
AT 215 B S Wi 47 R

(2) REEZS [ AE AT : 8 REARE R &
2% 1) . 3 346 R v 30 2 4 R B AR 1 0 e RUBE
5 1 B AR 48R S, D e RS BB A
FTEERE

(3) KB SEHE N WA =4 IR EE

D(x) = D+ P+ LoD iz

RBIRIE AR, [8] B 1 BR AT L BE B 56 58 AR AT A
RERE 930 2 [0 A5 5

(4) 7S EE : B R AR YR SR HR B
FEFT ISP BE— A A J7 1. HR TR B AR AR AR e
SHECE T B B R O B AR SRR A
B s gt KB AR E T IS, HE
TRENEHAZE;

(5) FHERR T HIMIRE  SHER— DR 17
HErERRESE (WSS T REWHE—=R),
BUAR SR R D R8T BB T W B L R
BB R IR 128 4R, B SIFT FHERE T

MU BB R @ R G R E B
FEAE B AR M 4R IEFA T, SIF T SEHR + B A
R M, H R A BER A

Xt T3 BCHE R A FIB, FIH SIFT RHIESRE
FE,BBERER A B PRFERMR T KRR
BB A FIB 238 E m M MR T (A, =
L,s,m,B;,j = 1,,n), BRFFIEIC R K H (92
HEFIEIAR T A, , B, ZRIFX RS R, MRS

FRHE IR F % B I FF AR 7 B WY UG B 36 R, B ST 3T DY
PR M.

X R PR R M R BB . B L
UG 52 o 0] 0.5 B A0 P M ) L T RR A ) B S L)
FRAEISE . DL UG e A W 35 f 7 3R UG Fe A TGk $E )
DA Je 25000 R XE 4 ) L, B 4R DG e ME A 3R 32 B —
FEFRH), MELLSCE BB N ERS IS BE. AR 4B 7E B
EN ARG EEA BT EICR, % M 2R BN %
BAEEER B8R MO & . B ] LU 4 a5 6
B4 0 FH T BB AFAE VS L, % B 5 R M & W 4%
BIEN A2 MRS, ERSNG¥E IR/ 8
X8 IR KB 43 2AS UG e o J0) , DA 3 — 35 48 v R e o
Y HERF R .

RBF - SIFT B§FHE L RC R B

(1) SIFT $AE2 B, 7 & 1 f LR 42 3L
SIFT FHER#AR T

(2) H—1b B4 3 B R AIE VT I ) 4, 5 5 100 A
EIR MM FHE A F AT A~ RIES, B
ST ARFAE U FiE [ 2 R0 DG R B

(3) FFAE VT HL 1) B 24 78 , AR B% FR1E U B i) &Y
AT R B

(4) Fl Hp 28 W45 4025, F R A% v 2 R A
S B AT RERE AT 4328, B ILRE R R .

3 EfEREMET

ATAERABBKEG R =HEFER, FEHE
ZHERREAENS R YR, WE 58— A B RGN
DL SRARALEY N 2 BUE FE RIS BUE B . 724 AR
AL B R R]— = 437 5 B IR AR (R ) Z B¢
A BRI LR R — IV R FR AR R
SEFEGRGH, L5 BBV NS BOMAER L%
A K . A K [ R W AR LR B — 1 1 0 B AR R
TEK . MR IE AR AR E BMR X R sixf o, 5] LAYK &
AR 1 Brs.

FEAR B E R I RFHE ST AT R BCHE S , 18
?ﬂXﬁﬁj,'ﬁ%é‘f(mi,m'i) (71=1,2,,n|,Hf m;

= (u;,v,, DT, m"; = (u';,0,, )T, n = 7. HAIIRE
JMHD‘Q/%EI%H:
=0 (1)
Fe = 0 FTe’ =0 (2)
M o PR AT, (1) TLIES
U, f=0 (3)
Hrp

f = (Fu,Fy,F3,F12,Fyp,Fy,Fi3,Fy, Fs3)t



P, % SRR E BB =AW B R 183

1 REILFXR

wu'y wvy w wmuy wvy, v owy V) 1
wu'y uvs uy wuy, vv, v, uw, v, 1
Uty U Uy U, U, U U, U, 1,4

ERFERE AT TR AR A AEE,
BREE HHAERSEY, aEmb BT
T RHEAE B B R AR Al T B

(1) XF T4 iy 0 s L4, SRR G e F) R ALE AR
EE5 1 (my,m’) 11 =1,2,-,N};

(2) I 4RVLBC SRR HEAT IEAALAL 2

(3) MNEXTEEFREVLIEEE » XA, B BUAERE
Uns

(4) 4 UU, MFAB/MSEEXT R
BN f1, f23

(5) &) XFHEEE(F, — AF)z = 0,2 #

FFAE 1]

0,58 = AERFIEMR A Ay A5, A = A, K 1A
I=max; {1l Ay 1, 1 Az 1, | A5 1};
1
(6) F = (Fy = AF1), e = z;;
V1+ A2 2 ! £

(7) BEBMEN:D; = (uqu'1Fu + uiv'{Fy +
u1F3 + v1u’1Fip + 0101 Fyp + 01 Fp3 + ' Fay +
v’ 1F3p + Fa3)%, AXTARBE B AP, LA N DG
B R PR BE R 2 D; < e BN HUEGHRTR,
WRKTH—BHERN , B2 41115 B B Rl , 7%
B (8), HNFEE (3) BBV EE SN

(8) RSB AL : BE R HEN : VT AL 5 BIX R AR
LRMBE R, X T UL ECRRE S0 (e, m ;) , my XN
BRI PRI = Fm  JREERHE R m'; BRER L B
BEER d.(m;, 1), SZXMMENL d':(m’;, 1), &

PAAER ymin 25 (d;(my,0) + di(m’s, 1)) 5 LA
RSB HEAIE R DI TR PERAR

AL 5] 0] LLE iF Levenberg — Marquardt B 825 5#175R
% .

4 ZRAEFBBYVEER

4.1 RENASHBER

T EHEREREGRN, BHT=ZHFREH
HZHENE, WE BRBBREYLN RS KA
WS TRENBEERBE THEEANE, HER
VL ASEAT ABUEE 18 8], R 7 E R
BG5S BB Z 18] 9 e i 46 e AP B R B D
A AHREX TR E LT TS A ABRE,
TANBBEWEEE, WH /7 £ BERILK AR
SHBER AT RE R A AR AL, BUER 2 A SRR AT
PRy, R Z5UR FE BB ALAY H EAR T35, BIMUY
RIFEFZEVRE K S A B GHETTREVIRE.
AR Kruppa J B BB G ASBEER
buy xS

Z MK Kruppa R .
FKF{, 3 FKF], 3
([ 1« K'([e' )Ty ) K ([T
FKFL, 3 FKF1; 3
([ ) K'([e'])Dn ([l K ([e']) s
FKF% 3 FKF%
(L'l K'([e' 10T (L'l K'([e'1) )3

(4)
HP K = A AT K" = A, AT, F RBA A 18] 1) 5
REAERE, e It U L BERELHMEXHN, AR
(FKF{i — vl ]« K'([e' 1)) e” = 0,3+
HEW MM MR,
AT #H—HEFERBEFBPHATERR,
X AR AT A REMRBE F = UDVT, H
XtFYERE D = diag(r,s,0). AT AHER HINF
IR
2ol Kv
Il<u21 . wIKuy (5)
L EIT R SRR RE WA M 2, LhiT R
B SRAG T NS E — PR, R R FIEL A
Al 7 B # AT R4k 5 BE H 20 16 14 1B WT LA 2

jg[7]
PTle . IFpp FTp’
f= \/ PTle ]x IFIFTp’ (6)
Hea,p = (u,v,1)T,p" = (", )T HEHMNE,
I = diag(1,1,0).
— NEF NS B FE B B0 R P T

rsvl Kv, B s2vl Kv,

uTK'uy




184 B TE SN

2010 4E

BERBDL, F5, 0y, 0, BENME, 0 WPIIHE
R w2, MRA—DRAMSE, KFEB B, #H7HEL
PR, BRI NS BERE.

4.2 BENNNSHER

T HITHR SR EEE =AW R, FE
RPN 2 E RGBS EFEM T B E. T EL
PR A A BIG ANS TR .

WEBRIL AR E RN MR NS
BUERE RN K, K B R AR R EETH MR
B, MEA BBV RSN P = K[110],
P = KI[RI¢],B—tkBHEHEERN P = K'P

=[T10],P wm= K 'P = [RIt],EAEHEN
F. mww:w E = K'TFK, % E #1473 S5 1%
BB E = USVT, P53 B~ A0 A 1] F e 46 1
R AP la & ¢ .

R = UWVI RUWTVT,: = U, 8 — Us.

R — A H RSB R— B E R
P s BV P’ = [UWVT | U3],P oy = LUWVT
I= U3l,Pown = [UWIVT | Uzl F1 P =
[UWTVT |- U] Hrp

0 -1 0]
W=11 0 OJ
0 1

HEDRME T I LA i@ B i 2 s, 2R
A LG A R T P E WLI HY 75 B, AR
R RA LR S B 2 W RREIE S R
F (a) PEERALT P AARYLE T .

1/\.« i

7A B

(a) Mm
VJ _%4

© (D)

H2 WRESREFHTRENERGLRER

4T W5 DR TR Rl R S BRSO
7, % B R =4 SR B R H‘J‘Bﬁﬁﬁé\ )
AT IR, S REETE B IER LS R . —
=Y R ARSI R THREHTEA ‘Jtil[ﬂr

depth(M, P’ ) = Ag%(ﬁ%{(j[ﬁ 7
Hp P = [X I P X3 W XWE=F,HM =
(x,Y,z, T1", PP (M = Alu,v,117. {18
depth(M, Pi_ ), depth(M, P’ ) R NIEM P,

BRI, 56 NS RIERERE 3 2%
s P = K[110],P" = K'[R|¢].

5 ZHESERERZHNE

U2 BR 15 B 200 A B R R B SR AL
H@Wiﬂ%ﬁ%ﬂ%iﬁﬁﬁ, LNIEEEIE-§E 3 Nk 2t
B, TR AR E SRR B 5t ey B s = A R A
.

FRYE LR AR HUBIRY
X
Py Py Pz Py v
s = Py Py Py Py 7 (8)
1 P33 Py Pz Py i

WAL ERBROBRIESE D HIA P Py, Hop
TSN
'Ph, Phn P Ph
P =P 5 Pn P 123 Ph,
PS5 Py Ph P
Ph Ph P PR
Pr = P5) P P§3 P5,
\P5 P% PL PL

FABRGAE :
(U P5 - P X + (U P,

(UPs — P)Z = Py, — UP,
(ViP5 - P5)X + (ViP5 - P5)Y +
(VP55 — P5)Z = Py — ViP5

XA ESAE .
(UP% - PROX + (UpP% - PR Y +

(UrP% - P5)Z = Py — UrP% (10)
(VrP5 - PR)X + (VRP5 - PR)Y +
(VRPY% — P Z = P5y — VP
HREBEEIT
UP5 - Py UPhL - P
ViP5 - Py, ViP5 - Ph
UrP5 - PYi UpP% - PS,
VeP5 - P5, ViP5 - P,
Pl ~ ULPY
H | Pho- vl o
P PYy ~ UpP%
50 ~ ViP5
SR

-Ph)Y +

(9)

ULP% ~ Pl
ViP5 ~ Ph -
UrP% ~ P
VeP% — P



FEoW B, 5% B AR E B =40 B B 185
o | .

UP5 - P UPy - P UP%H - Ph
ViP5 - Py ViP5, - P, VP3P
UrP5 — Py UrP% ~ PY, UpP% - PR
VrP% — P§, ViP% - P5, ViPh - P

Py — UP5

|- i,

Py — UrP%

- ViP5

Mﬁﬁ%¢_%ﬁﬂéﬂx (M"™M)'M"U

HTREEEINARFEmE ¢ KA, Hb8
BB 1, AR 38 B/ — 3 JR B OR iR 19 B = 4
ki X R BA R B,

B b, F1 AR 85 260l A6 B MR R AL N S BOR %
B = AR A R A X AR AR, 1T X B SL
R LBGER MG R A TRBIEL =R,
RINMTEC G P S0 B SLRERIRBE R, MAT
ALATS B8 S LR B 48 THCR 5, DA T S B
HEMZ4NE. U EFERS TR A ES
HEEEE T2 ANESREREE, TLE—
MM AEGERR > =RYG R, BEEENA
R TR =B SER — LR RT
TS B K m = 4588

U LSRG TETEZERMAREREBEH=
HWBEE, CEANBRBERNE 3 iR,

Ium@ﬁl hamzlgl lmanlﬁl

|smmmmz| ISIFIﬁﬁEﬁ 33 [smmmm]
I I

| BALALE |

I
[ HEEEX RERER R A |

; EEERss
[FARkRKppa i BREIT AB R ORI (WK, EiT

I EUARES
[ FREAMBAN BN ] *

T I
[ HRESER. ZHWER ]

E3 sufiEREe=fuRRE
6 SREER

KT BRI HEENA N, RITELRER
Btk b =4l s W B 9E T T SRR, SRR
Kk 4 Fros, B EILA K& U R TH,
P8 A9 B 2R B SOmm B 200mm Z 8] . LI 45 R
mFE 1 pimR.

B4 sSLiER
F1 ZHUEBEXWRER

WEMR HEEH/mm =HRRER/mm MAxHRE

& 50.00 55.36 10.72%
Zid4 1 165.0 168.9 2.36%
oA 2 185.0 206.1 11.41%

TAE 27.5 27.68 6.5%

MWE 1T LUES, WM RETE 5% 3
%2, X— MR REEERH THES LY
HEB A TS B R, B — 5 R B
B, = 0 B M BT LAE B B R

7 FRiE

SCHBEFE T2 T RED BEI  = 40 & 07
¥, PR T R B A AR B | Kruppa 77 R #E AT AL
HRERR B = 4E B 07 o, e LRI T H#AT I

CBEIETHENICR. BT HE - RE =4 RS

BE, BB R B R R R R 07 s R LE
REPRITE: .

SEIH:

(1] B, B8 803, % T IRENMALEM TR
BRBEUEEI]. M T 51HE L, 2009,26(5) 1160 -
162.

[2] Zg, dift. BT OpenCV P ZHEREMI(I]. BT
% 538 41,2008,25(12) :29 - 32.

[3] Lowe D G. Distinctive image features from scale — invariant
keypoints[ ] ]. International Journal of Computer Vision,
2004,60(2):91 - 110.

(F4% 189 7)



5934

KIK, %5 . —FETARE Web Services B MK R A 7 RIF R HRIT 189

3% Web Services FIARAHHE , IF7E Web Services H
TR P BT KA, i — A PR —xd
— "I IR S

SE R

[1] Feisi. Application and development of java web services
[M]. Beijing: Publishing House of Electronics Industry,
2002:190 — 196.

(2] Shmueli O. Architectures for internal Web services deploy-
ment[C]// Proc. of the 27th Int’l Conf.on Very Large
Data Bases. Roma: Morgan Kaufmann Publishers, 2001
641 — 644.

[3] W3C. Web Services Activityl EB/OL].[2009 - 11 - 10].
http: //www. w3. org/2002 /ws/ .

(4] BR, T, FHIE. Web IREH O L HEEAR - 54
BJ]. B4 ,2004,15(3) :428 — 442.

[5] %#5 Web Service: fH4J& Web 45 [EB/OL]. [2009 -
11 — 10]. hitp: //www. ibm. com/developerworks/cn/
webservices/ws — wsar/part2/# 4.

[6] Parastatidis S, Webber J, Watson P, et al. A grid applica-
tion framework based on web services specifications and
practices] R]. UK: University of Newcastle, North East
Regional e — Science Centre, 2004.

[7] Foster [, Kesselman C, Nick J, et al. The physiology of
the grid: an open grid services architecture for distributed
systems integration EB/OL]. [2009 — 11 — 19]. http: //
www. globus. org/alliance/publications/papers/ogsa. pdf.

[8] Foster I, Frey J, Graham S, et al. Modeling stateful re-
sources with web services[ EB/OL]. [2009 — 11 — 19].
http: //www. ibm. com/developerworks/library/ws — re-
source/ws — modelingresources. pdf.

[9] B2, XU, ZEdrse. BT MK AME VOD R4
BHRBIR]. s 7 538, 2009,26(4) : 22 -
25.

[10] 7% 5, B3 77, XI#E¥, 5. 2T RTP WAL 5
REMRITSEHRI]. B F¥51H81,2007,24
(11):183 - 185.

[11] Synchronized multimedia integration language (SMIL3.
0)[EB/OL]. [2009 — 11 — 19]. http: //www. w3. org/
TR/2008 /REC — SMIL3 — 20081201 /.

{E&E &t

R OR F,(1980 ), MH5AE BTN TERE.
REW L8R EGLERW PRI ATERE.

E A K LA, BIBE. BRI R R S
W ATERE.

(k4% 185 R)

[4] Hartley R I, Zisserman A. Multiple view geometry in com-
puter vision[ M]. 2nd ed. Cambridge: Cambridge Universi-
ty Press, 2004.

[5] Zhong H X, Feng Y P, Pang Y J. An extended system
method for consistent fundamental matrix estimation{ M].
Berlin: Lecture Notes in Computer Science, Springer,
2005:350 — 359.

[6] Lourakis M I A, Deriche R. Camera self — calibration using
the singular value decomposition of the fundamental ma-
trix: From point correspondences to 3D measurements[R].
Research Report 3748, INRIA Sophia — Antipolis, 1999.

[7] Chandraker M K. Two — view focal length estimation for

all camera motion using priors| EB/OL]. [2009 — 11 —
10]. www — cse. ucsd. edu/classes/fa04/cse252c/projects/
manmohan. pdf.

EE BT :

E E HB,0979-),BEHRE HRFTEKITENR
W R FEERR S AES.

fW— 5,(1958-), 8%, LI BFF 5 W N ER
AbEE A BEMR BALE B RE R %

WEE 5,198 ), B:Er5E . B0 B EA R
S5 EE WHLES.



