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Estimation of Camera Calibration Parameters using Line Corresponding Method
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Abstract — Computer vision system is broadly adapted like as autonomous vehicle system, product line inspection, etc.,
because it has merits which can deal with environment flexibly. However, for applying it for that industry, it has to
clear the problem that recognize position parameter of itself. So that computer vision system stands in need of camera
calibration to solve that. Camera calibration consists of the intrinsic parameter which describe electrical and optical

characteristics and the extrinsic parameter which express the pose and the position of camera.

And these parameters

have to be reorganized as the environment changes. In traditional methods, however, camera calibration was achieved at
off-line condition so that estimation of parameters is in need again. In this paper, we propose a method to the calibration
of camera using line correspondence in image sequence varied environment. This method complements the corresponding
errors of the point corresponding method statistically by the extraction of line. The line corresponding method is strong
by varying environment. Experimental results show that the error of parameter estimated is within 1% and those is

effective.

Key Words Image Sequence, Camera Calibration, Line Corresponding Method, Intrinsic Parameter, Extrinsic Parameter

.M 2

Az Azwe olge 87 Wil S5 WAY F
oE Ee AU dol A% o5 AW, ANAAY AF
A Azd SN ¥d AgHD Uk AF N2ge Ae
9 AFA, 49 22 5o H837) AAAE A9 9
3 seuHg 222 A43E EAE S@sort Bt o

s ze BAE sy A PHoz AZ 83 Fuo
st 4od AABAE ANstE Pyel Agsm g

il

2] 38 A7 @R sedugE ASSAY 94T B+
°olg FAHRE 1A " stuizt @Al Y oiof
2o} [314]

Ftvizt Bgold HFH 4 A T Ao JaaA
g TtAske A& #IH[5] FHHe w@sevE e ghHE
A" ZAZE AYe A71H, 23%F E4L dede Wi
st e ek sheleke] 932 A AME dehlie 97 a8
HZ 2F% 5 Ath[6-11] 433 sviet Al=ge] =4

& o gEQ WE shiek BUS ASBT 2o, 2 A
dol olgse shile S FAAY AxA5e ARFBH
Het 9% Y& UdsiA FEoh 2B, ol4H 5

W 2dg 77 AMAE A" JRE A 3o

D RIS FHIEBERT BHE - T
1 RORIRAS HEN Y DRA R
B RACKE BRTEH 80 - TH

£ 1 20026 128 16H

1 2003% 8A 19H

o ds 7iHE o8¢ slojzt nymaiolg FH

st

AFE F de A5 gevEst Q-‘&S}‘:}. [12]

71€9] gtvlzt setulE FAWYL AF 44 AHE
st B Fe] 718 EA E%"ﬂ"‘] 4& F e
"’o*"’— olgste WH Fol Utk 2, AR Ee

AMzge 7Hzte] g =Y AHE o] &%
5“01]*1 gt 3Ach[13-14]

% —‘3: dAE A% FEel A de A FEE o
g3t wgseley $4 4ndFe ALt LF Y
nE FALS A GBAEY BEHE ol &F ¢AFd ®
EFg FEHoz fHste FAET e, 71E F o
SolA GAAE, SR E, THHAEY 712 we By
He 45228 BA%7] sty 234 44& o848
. Atete ALANSS o] &8 FAE Al
%o EAFE FAHS FAAH oz AMNE Y
9\19~E§- We oAE Y F J&E dFAY. o F

& Z3HA st mASYnY £33 dngF
AR gagEe] #8488 458 Ast
Hel Bﬂ"\“ ALEE ZHdE ol &3 AP
HeAE AT

o

2. 72t AlAH P

Fagel Aol A= 3oz 99

9z s a9ie T 999
Jgegos $°gs4% Avietel T|seA F2E et
o Z:2 S REA)D



BHBE X 520% 103% 2003%F 108

o A& U A P, y)e 49 Ho] 3dAY
fd 988l 4% ot

f / y
7%

Pw(xw, Yws zw)
Y;v e

A
A

ag 1 AAd FHEA
Fig. 1 System coordinate

a¥10A Fiejet FBAE VI€es YA fUF E
ofxl G4 el HEE Pi(x;, v, NS Bol 3% Z‘}E
2 yehd £ Qo o] RN JF9L TG B4
BTG FPEE HYPaA Agd. F, 19 24 x9% %
o] F4E AE T PP B AU Zo] 74

< g} oln Y] FyH AL AP
R &3 4 (D3 Zo] ¥ed.

ADAA B4 HES Fhviel FEA ] HEL AL

R #AAD f, ANRE (x,,5,,2 ,) FerEHA K o
TOMD} ol ®Eol FHHe} mAY 9F detuE )t o

e gnge AR Aa"e sEdon 54 1A
2Ad A, A= G55 WF st Hd JEot #
A Aol AFF WAFRE A& F Ath o] =FA
= +7w,1 ARG A9z 59 Fro o5ty =
g FRY F 3de ¢1EEFE ANE

ag 2

T o
Fig. 2 Inverse perspective projection
IY3e FEvig F3 43 EY EEE JERE A<
oh.
2 %g—onm AN BEL AW Y4 54F 3
S $YPoF oA HEVE o] &8 H 8AFE F&HIT

570

e (Ruxi+ Rypyi+ Ry

Ryti+ Rpyit R
y,= - Ra 7 =) )

Zy= Ryx;+ Rypy;+ Rysf

A HAE7 A% AR eAE £A94% 4 g
ol§ste] FaAAT 19 3eAs 2ol Y G4 R(D)
Az 9RAR AZFf(D=FRxo,70)¢ 27 #o2 3
A Akl wet BAFOEH FHLAE BaAAT

2 L o

RO o= g et sk o

Xt—kT)

t—t+1

Oy 3 mziojy &8 88x

Fig. 3 Block diagram of parameters estimate
3. =AY ME ol Flojlat mF Halojg FH

Fhdet 2 Hetulgls A7) Ao AFF vl Zo) 7}
et Alag AAe T At JkAE #Hr)A, dEH
EA4E YehlE WF A rE 9K, AAE vEhlE
AR wAgsevlert dok. B, iR zAsetulEe] 4F
of o AA FAAHY HA, RAe & FIFE Fed, ol
dHILe FHH AEHNE Yehlle 2AY A& 9=
o) Z2HE o8l ByHE d=24F, 53 GAde] S
o) uAY FAFAHT e FFA AT JYHEY ¢
A8 E Yl SEAHZ FAEHY vk uwhd, A
Q1 Fhdete] Al 94X, AAE TEste 9% e
nEe &4 &9 IHAYHE Udeble HALAETS 2 FHEA
Y@z BAE Yehie B4Rz T4H ok

3.1 2AY 2lXScale Factor) F=H

T AAE nR@R sielest JASA ARE A

FAHer FEHT, oAU Heo o 2AUN WA
A =BdAME T #EA Z,5% %A Z5% H
PatA i, AAe] FAHE AT FAHA HAHAA 4

ol &t 2AY

@9 2ol $BYEH FAYRY B

S
k_ﬁy_..__cy__ Hejgo
=5, " 7 " wasidel

Cx

k : Aspect Ratio

S, 1 x%8scale factor

S, 1 y¥&scale factor (2
foo £y o x, y3E pixels

Cen Cy 1 X, yBY CCD2A 0]



w
N
02
0z
o
it
M
ox

4o BHel 94 FU Wibe Polm A
} 9Eel 27 J1EUES 94 FH BoE Ty
A "k o] EEAAE 1@& 2orste] 7}
J FHozRE £AAU GE Rl )
AEde 2383, A4 De 4 “Aud 1230
@ G4e 85T W 2 A AVl oJEF=E
4aA59E ol et AHo2 IAE + ok

o B4 up e A@@% e TAdd Y
AEE G439 4 B9 AaAeUe Do 2L 5
ek,

® o g ¥

> o e ok ol
Nlo mlo .b': rulo
1r

2£or do o

M

£ o B N o)

y = (l()+ bo O]EE Qpx — Yy = "bo
y =.al+b1 olmg gx—y = —b 3)
y='a,,+b,, ol gx—y = —b,
ay “‘1 _bo
A=|a 1 X:[x] b= | b @)
I y :
a, —1 —-b,
=(ATA AT 5

olgjgt W= g7 A=
A8 ‘317] g Zoll, 2 (6)F o] oA FYHE
(%, )8t H=FE (24,905 HATAY
X; = Xg+ 0x
yi = yat oy ®)
714 6&x, dye WZHAE Yl ol 4 (7)) 2o

Jepd,

= xfx A+ xogrht )
+ [ P75+ 223 + 2Pix 1+ Py( A+ )]

o= yLx17at+ xpryt ) <
+[P(FA+259) + 2Pl 1+ Py(FA+ -]
©, 74 = x5+

A (DA T Dol 7 2 R WA 3 Hua
Aol R B x,(x,7) F v (27D TE A R3S A
6t (MAX A (8)F Zo] =AsAr}

x; = x(1 + x7%)

(8)
Vi = yd(1+x a')
34 steiAE %3
A HEE 1%6}@] gaAe f2 F a’%}%‘ , st 7 gl
S A YR AHVEHE IZ2HRF, G454 Fol A

o3t 7ol RAulejolel FX

Trans. KIEE. Vol. 52D, No. 10, OCT. 2003

o 9y, oed dFaxEE uAsA Fn FAANE
2430 Aol 29 49 o) AR FLAY AXNHRY
o] ol dd + gl

2, 1Y 4008 AA fEAN f Y AS T A P,
7 29E GAREE PolAR, BE 24 suAY £
J AedlE 59Y JHBEE Pyl 9k 53, Azg
o et AW M aist BE FAHYL Aol A
849 NZo2 suAe] Be P& vl T, 7B
oz WE s 2dg wRos Agsy] HEd s
Aol gkl 7 MgsA Bee s HPuHE 19
oM mEubst go] #3AY T,olth aelm, 2 Az
T P
o 23e wje FoEE A 2T UE FaAvHE w
02 #3474 T,8 2ANZ F SAYAE olgsd 4
@ 2ol 93 et 00l JAE A HEA £E 3
Fagoh ©, it i A4 Zay oo,

ad 4 3#d Azl =3
Fig. 4 Estimation of principal distance
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