ISSN 1349-1113
JAXA-RR-10-010

FHMZMAREEBIARTERS

JAXA Research and Development Report

SEFEFRALLEREOHE

L, s 2, WHE #F

2011 £ 1H

FHMZEMFARFERE

Japan Aerospace Exploration Agency

This document is provided by JAXA.



SRR AT L 22 WHSEE O 52
TINS5 B -

Estimation of Image Distortions Using Venus limbs
By
Toru KOUYAMA", Atsushi YAMAZAKI™ and Manabu YAMADA™

Abstract

The Venus orbiter, Akatsuki, which will reach Venus in December 2010, will obtain cloud images to estimate wind
speeds using a cloud tracking method. It is important for tracking cloud motions with high accuracy that the direction
of line of sight from each pixel in an image and the positions of tracked clouds are well determined. Because Venus
Monitoring Camera (VMC) onboard Venus Express (producted by European Space Agency) and Akatsuki’s 1um
camera, 2um camera, Ultraviolet Imager and Longwave infrared camera have wide field of view, optical distortions
are tended to be significantly of those cameras’ images. The purposes of this study are to develop a method to detect
optical distortions of a camera using the position of Venus limbs, and to apply this method for cameras which can
hardly calibrate image distortions in space. Applying this method to images taken by VMC, we could detect the
existence of an optical distortion of the camera. From the statistical estimations, we also found that we can detect the

optical distortion of a camera with enough accuracy using at least 100 Venus images.
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2500
2000 ]
1500 |- ]

W
1000 |- ]
"l w |

OiAL IM/\«AL/\_‘M‘
0 20 40 60 80 100

£ EFDOKEF DS D EERE (pixel)

4 EfRECHTZEEMPOLPSDOEEROEBOBEESN. BBMEAT7 v T2 THORBED S EEHOLDNR
05 DR ERL . REIREERT. RERICH T SHEL 1pixel ZIATHEEL £.

This document is provided by JAXA.



SRR A L - E odE 7

6140 fi.
6120
6100

6080

6060 - TR

AAHOSEEE: R, (km)

6040 - N

140 160 180 200 220 240 260
FEHDLEVEZR LETOEEFZ: r(pixel)

K5 FEHHPEVELEZFOEKRETOSEFRELEEKILORBOIONALESE. HHMIEKRLELTOSEEFRE
WEMIRPTDEEFRERT. RREEKIPSBEONLERPTOEEERERL, RRBRNZRETHEONE
T4y T4 THRETRY.

2 BTl Tk & v Tl 2 RO 72/ 8, k=(-3.10£0.01) X 107, 6;,,=(6.8940 £0.0002) X 10* &K F - 7=, ik
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Appendix £E#B*RHVWEA7 v T2 T

AR THWIZMAT7 4 v T4 Y ZTOFHEZIIOWVWTHERE, M74 v 74 7 TREIFTHELLZBEOSmEIZLL
TIZ/RY Sobel 7 4 V7 —

Gy =lG|+[G)] (18)
G, =F 3 +t2F  +Fp _(Fj—l,kﬂ +2F,,, +Fj—l,k71) (19)
G, =F ,  +2F,  +F . _(F/‘—l,k+l +2F; +F/+1,k+l) (20)

RS, HHEICBWTGOEZRD. S 2Tj, kIZWMHEOMEL D S L Fi \SEROFERE (j, k) (2B 28
JEfE % 253, Sobel 7 4 V& — XM x FH), y FHEBGICHIG T 5. MEEZLSKEVWE 2513 L Sobel 7 4
VB — % U 72 W% (LA#: Sobel MR & IP5) TIERERMEZRT 720, WHIHEA SN WKL %5,

RS TR ZALA R RO R, T b bMEMOMMED KRR L 25 M HOmMBEEFRK L7z, T 2T Sobel ]
BRHICHN GO % y FEELIZB VT,

x—C)
g(x)= Aexp{— (282)} +D (21
TRHESND T 7 VBICE 274 v 74 2 7% x FIANATV, gk) BIRKMA IS x BEE A RS Z L2k ) ¥
T VA TIRADOEEZ P E L. TZTABCDIRFNEFNT A 9T AV TINTGTA—FThHAbH

RNAF O N7 D K IERE (xiy y) (=1,2,n) 2fioTHZ 74 v T4 Y7 T5HTLE2EZDL. T4 T4 v 7TX
&M, C.C EENZENHOBLERE, r2HOPEETLE
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THY, xHC & /NS VEIIZH 2 I BRE UL
x=C —r’-(y-C,)

LEREND, LEANIS

L:Z{xi —(CX —m)}z
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