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A Measurement of Nodal Point Displacement of Fisheye Lens
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Abstract: A pin-hole camera model is widely used in computer vision and stereo vision. In this model the camera position is defined
as the position of the pin-hole. The position is called nodal point in a camera lens (an assembly of lenses). This assumption is
effective for perspective lenses, but it is in applicable for a very wide angle lens or a fisheye lens. We investigate the nodal point

displacement of two fisheye lenses by a ray-based method in this study.

1. [XLC®IC 1.2. ARRL VX

1.1. EVR—ILAASETIL IRV X5 &, mfA (EfgRE L TIRETED
E1Kf¢i5:,€yfwwwx9%%WTu S EE) 25 180 LD BB AR T HZ LN TE 5.

L (B R —/VALE) 208 D AR IZT T B3 d Lo, MRV RIZL %A R & AS

~DfEBEET UL TS, 0 EORKRIE, KOXIICETUbESNDEZ EDS

BYE U (EFRRER ) .
/ R=fO ==« cveeeeee ()
ZOFTIVTIEIRG TR D S B £ 72 B TR
ZAETONRMBPER T S5, TR TIEE Y R—Lh A
FETIERI IR, 180 FEDOHIPH 2 i TE 720,
SFVY, EEOMIRL L ATIE, ARMAICECTES
NMNEPBE L WD EEZXLND. ZOBEEEET
X1 BEUVER—NAHIATETIL HZ LT, AT UAERRHINCAIR L X2 W2 L
T H ERE R R NN BT X 2.

Erk—I

ZOETITCIE, EAEEEE S ETBRETANRT A—
ZLID. BEEDOTELBE R & ANFA 0 & ORI
L, WOLHITD.

R:ftané? .......... (1)

M 2Rt K9S, AT VAMEEGHITIE, BRI
GEOHDHEPIX, AT AT OHFROLEED RkE
HNCHRE SVTHERIC 2 D, LA AT OFFFH
ORFEE & iR LD P OALEN S, SP ETOHEED
ZRDDHZENTED. EBEOHATTIE, LAD K3 MLy e LRy
(A1) FERNLEEFPIIEEEZ D LN TED.

g 2. Iﬁﬁﬁo)éﬁﬂﬂ
el s | EHRRE
[ D el = A > N
B_%:/,x- T %5ﬁ%ﬁ%7fﬁ T HLE, gL ADER
- ! ﬁ%}:%@,ﬁ XD AS AT DAL Ll
T f /ﬂ}? ARV {0 ﬁk#%h&wijk,%wﬁifw
I A o
1’ L ﬁ%%%méﬁé EBNTENE, ZOROBEZHE
£ SEMRTERNEZEBD.
B2 27 LA R g L ADFE R EICH DT, K4ITRT

£ 91T, B AT ik EE L OEER 2 pE

1 : BREL - BE(ED) - F5i%, 2 : BRBEL - K%, 3 : BREL - #3 - Kk

345



T 24 FE BAKRFHEIFE FM#HERRXNE

PHIUE, REZEBREBIAT D 2 & TEAMIEDE(L
AEHITE 5. 2ok RERMEFNEL ) —2 L

AT A Fik &S,

HE

T 7 UINIR

K
,
,
.
7
K
,
.
.
7\
B
K
.
'/ EHERA

4 ERACEOFRTTE

FRNALENBEIT D RO H DR L o XTI,

BRI FIEE, AT X 21275,

O F7°, HDOAFA 40 JE L) (x5 FANLE
EROD. BmOBE RICEW T Lty
HEE (727 VRIZEN-+78) 2EELT,
B O FRL Okl ICHER->TRAD LI
T 5. 40 EREELZE XICH 2 OO HENERD
£ 9N, [EHEHULOALE & AL T NS T 5.
Z D L& EOEERFLAAS A 40 FEIZxT D T RAL
BED.

@ W, N 40 EARFEHEL L CERMEOBE %
ST S, BARDARAEICRD IO, AT
ZEHRT 5. 2 O0HENERLDL O, HAT
RIS NCBET 5. ZOBEBNEROBE) L
5.

K5iZ, 2O0OHENEZ > Tk & tHA -

7o & X OmBOF Z R,

K5 2o0HEZRY LIKT

2.2 FHAIEER
2FRHOMIRL > X (MR A T ¥ AT 5 MB-C-2000

IEEESNbDL, 7Y U8 =1 4mm fIR L X

FE185C046HA-1) &, @%@ 6mm L'> X (DF6HA-1B)

346

(ZOWT, ERMEOBEIZFHI L7z, X6 ([ZFHRS
Ramd.

6.00
-~ MB-C-2000 /
500 | ——FE185C046HA-1
DF6HA-1B /
— 4.00
£
£
g 3.00
fal
#
1€ 7.00
H

1.00 /'//
0.00 & :

10 20

. ,
30 40 50 60 70 8 90
EEAEC ]

X6 ERNLEOBE)

SHASRZAWT, M7iIc7 Y vHlfIRL > XD
FEREOBEIZ R

7 FE185C046HA-1 O3 547 E

3. F&O

IR VXTI, BEPLOMET bbb L X
FNLED, gt ROF ML > TELL TS &
FHENC K> THER L. 5%, ZoFMIEOR
& L0 WHICEHIT 2 FIEOBI L, EAMEOR
B EE L AT LA 2 T 5.

S 3

[1] S. Baker, S. K. Nayar, “A Theory of Single-Viewpoint
Catadioptric Image Formation”, International Journal of
Computer Vision, 35(2), pp. 175-196, 1999.

[2] M. D. Grossbarg, S. K. Nayar, “The Raxel Imaging
Model and Ray-Based Calibration”, International Journal of
Computer Vision, 61(2), pp. 119-137, 2005.

[3] 7/ » FEI85C046HA-1 L' > X1 & v



