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One of the �rst metho d that occurs to one who wants to get three-dimensi onal i n-

f ormati on of object(depth) i s we use the di �erence between the images i n our l ef tand

ri ght eyes to judge depth. Two cameras, or one camera f rom two posi ti ons are pararel

and separated by a di stance(basel i ne) used to obtai n a image pai r wi th di �erence vi ew-

poi nt. We can obtai n i nf ormati on three-dimensi onal depth of image by cal cul atedi spari ty

between the two images. But one of the most di�cul t probl ems i n stereo vi si oni s i den-

ti f yi ngcorrespondi ng poi nts i n two images. As Okutomi [1], the di stance between a pai r

of cameras(basel i ne), greatl y a�ects the accuracy and error rate of the correspondence

process. Fuj i i [ 8] ,descri be matc hi ng usi ng Dynami c Programmi ng. Grotch and Roese

descri be stereoscopi c images based on rotati ons[ 7] . So f ar the researchs were concerned

wi th stereovi si onmostl y stereomatc hi ng f or cal cul ati ngdi spari ty between the two images

and estimati ng moti on of camera and structure f rom correspondences of poi nts between

two perspecti ve images. But the metho ds are stereoscopi cvi si onusi ng pl ural camera and

when di�cul t to establ i shvi ew angl e of pl ural camera l i ke observati on satel l i te,we can

not use the metho ds. There are two way to produce stereoscopi c images, the �rst way

uses pl ural �xed camera wi th di �erence vi sual angl e, the second way mo ves si ngl ecamera

or �xed si ngl ecamera by rotate an obj ect. In the case of bi nocul ar stereo, when di�cul t

to establ i shvi ew angl e of pl ural camera l i ke observati on satel l i te,we use si ngl e camera

by mo ve i t i n an orbi t or �xed si ngl e camera by rotate i t an obj ect. In such a case, f or

the ri gi dobj ect, because as l ong as the camera was mo vi ng or the obj ect was rotati ng,

the shape of ob j ect doesn't change and we can di spl ay accurate stereoscopi c images. But
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for the case of spatiotemporal-varyi ng objects, the errors whi ch are occured between the

image pai rs cause l ose the stereoscopi c e�ect i n the image.

In thi spap er we present a metho d to correct errorsbetween the image pai rs whi c h are

caused by spati otemp oral -varyi ng surf ace of obj ect. Usi ng the corrected image pai rs we

cal cul atethree-dimensi onal depth image. In thi smetho d �rstwe mak e a mo del of rotati ng

spheri cal obj ect covered wi th smo othl y varyi ng surf ace by Computer Graphi cs(CG), and

bui l d image pai rs whi c h are taken at di �erence time and di �erence rotati on angl e. Here

we assume rotati ng spheri cal obj ect as observati on obj ect and use si ngl e �xed camera

to get stereo image pai rs. Fi nal l y, we treat X ray sol ar images whi c h are taken f rom

observati on satel l i te\Yohkoh" as real images.

Thi s pap er i s organi zed i n the f ol l owi ng way :

� Model i ng of rotati ng spheri cal obj ect and def ormati on i tssurf ace.

We know that there are ri gi dobj ect and non ri gi dobj ect i n the real worl d. In the

case of rotati ng non ri gi dspheri cal obj ect, because image pai rs was taked usi ng

si ngl e�xed camera, we can not di spl ay stereoscopi c i n the varyi ng part of spheri cal

obj ect. For thi s reason, i nthi s research we formthe background of X-ray sol ar image

i s obtai ned f romX-ray observati on satel l i te\Yohkoh" to mo del i ng of spati otemp o-

ral smo othl y varyi ng spheri cal obj ect. We mo del ed moti on of sphere's surf ace as

magni �cati on-reducti on and transl ati onwhi c h f ormbackground of moti on of sol ar' s

corona. We al so supp ose moti on of obj ect' ssurf ace i s spati otemp oral smo othl y and

not i ncl ude the di sconti uous moti on. The def ormati on l i ke exti ncti on, immedi atel y

occur, compl i cated change and i l l umi nati on' s e�ect do not exi st. Thedetai l s are

gi ven i n secti on2.

� Usi ng Morphol ogi cal processi ng to correct stereoscopi c errors i n the image pai rs.

As the above-men ti oned, i n the case of non ri gi drotati ng spheri cal ob j ect occurs

mi ss matc hi ng i nthe varyi ng part of sphere' s surf ace. When we di spl ay stereoscopi c

image, i t' sal so can not l ook sol i d i n the part of varyi ng sphere' s surf ace. For

thi s probl em, we use morphol ogi cal processi ng(erosi on, di l ati on)to correct errors i n

the image pai rs. We do correcti ng by sel ect sui tabl e structuri ng el emen t(mask)

depend on shape of the surf ace. We deci de the number(times) of di l ati on, erosi on

processi ngand type of structuri ngel emen ts by SSDA(Sequen ti alSimi l arty Detecti on

Al gori thm) pattern matc hi ng. Concerni ng the masks of erosi on and di l ati onare

detai l edi n secti on4.

� Pattern matc hi ng f or deci di ng correspondence between the image pai rs.

To correct the image pai rs, do several times of di l ati on, erosi onprocessi ng usi ng

combi nati on vari ety of structuri ng el emen ts. We deci de the number(times) of di l a-

ti on, erosi onprocessi ng and combi nati on of type of structuri ng el emen ts by SSDA

pattern matc hi ng. We do correspondence between the image pai rs whi c h are taken

di �erence time by sel ect an ordi nary the most sui tabl e si ze of templ ate. In thi s

research, 3� 1 pi xel s si zeof templ ate was used. Thedetai l s are gi ven i n secti on5.

� Appl y thi s metho d for real image(X ray sol ar images were taken f rom observati on

satel l i te\Yohkoh").



In the last, we apply the metod to displa y stereoscopic real image((X ray solar

images were taken from observation satel l i te \Yohk oh") in computer's display and

observ e it using Liquid Crystal Shutter Systems. Then evaluate avai labi l i ty this

metho d.

The next question is : can we impro ve the precision of image pair for bui ld the

accurate stereoscopic image ?



References

[1] 奥富正敏, 金出武雄： \複数の基線長を利用したステレオマッチング", 電子情報通信
学会論文誌, D-II Vol.J75-D-I I No.8 pp.1317-1327 1992 年 8月

[2] 三池秀敏, 古賀和利： \パソコンによる動画像処理", 森北出版株式会社, 1993

[3] Muhamed Abdel M., R.Chellappa, Azriel Rosenfeld : Binocular Moti onSt ereo usi ng

MAP Est i mat i on, Int.J.Computer Vision 1993.

[4] John Ens and Ze-Nian Li : Real -t i meMot i on St ereo, Int.J.Computer Vision 1993.

[5] Ferdinand van der Heijden : Image Based Me asurement Syst ems,(object recogni t i on

and paramet er est i mat i on), 1994 by John Wiley and Sons Ltd.

[6] Da vid F.McAllister : St ereo Comput er Graphi cs and Ot her True 3D Technol ogi es,

Princeton Univ ersit y Press, 1993.

[7] J.A.Ro ese and L.E.McCleary ,"Stereoscopic Computer Graphics for Sim ulation and

Mo deling",Computer Graphics(Pro c.Siggraph),V ol.13,No.2,Aug.1979,pp.41-47.

[8] 藤井実, 松山秦男： \動的計画法を利用したステレオマッチングにおける順序逆転問
題の一解法", 電子情報通信学会論文誌, D-I I Vol.J79-D-I I No.5 pp.775-784 1996 年 5

月

4


