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FEHRHEFII L Ea— XV a VBT AEELX AT O—DTHY, HATHLELN-HEIERE - X8
ZHAWT, BAOBY, ik, SRITIBIRHEE & W o TR EREHIF NSRS D, 2 b OBEREIFICET D
FEIEANAT LN TE Y, EF TIEHEO A BhEEHE-CEEBEE /M AT A, 4 coagRLRE, GIbo
72O AR ONSEEROBAFEICBIERA EN TS, EMREMOT-DOEBEREHO—2 L LT, MRMk
DY (BEHR) BNET SN, WIROAERIT, /ERTIEIAMDOE &FEEZR RGB ¥ R EFFOH 2
FTHAEESN, b ERERTH -T2, i, "FROFavREORIIIEOEOH DGFE ST 6D
EolT, BHANEBMTE AL L. 20X HIC, BARROAMIVLTLLE FERIUAAEZELTE
59, W AT TEIIT 5IED RGB THAHLEL RV, IHETIE, RO AERZEBIS T 250614 A —
U ZICET O ERSREICEN L TETEBY, BEICONERERE T LI LOTE D0 AT L RERICA
STWD. GHA ATV T Lo THRLNIEMRERERE A VD Z EICk-T, BRYSEIRRSEO &R
MARAEBIEROMANEREINTETEY, 2 Pa—FIC L2 FEHAEMIRE S EBRLTWD, KT,
FRE > T OIZDOF Tl A L LT, BAEROSEEBR ISR T BRI OMITIc X D [ =%tk
HATVAT A BRETDH. ThbDL, V—VIZEENLIBITNOBEEERFEEZFIH LT, v—raiko =%k
TUIREEMAEHEET 2 HIN AL T 2. BERANREZTOEBRIZ ZRCIROE R AT 5 2 & 23 A6
LY, ZWoetEH E B REMAE O o B REMEA~OIE AN ATREE 22 5. HALRBUR ) D O =Rt EH
HEIZaZ Ea—F eV a UIFRICET 2REEZRREO —2>TH Y, RFETINEERT DI LI Y0
SOEMRD B

BT, T ZRBITICB T DMERENE ((AINEGE) OFNTIC X 54 EHiHe & O BB E 5] 21281 5.
LU RIZK o THEXRENA KT L X2 BB T HBRTENZAE L 50, ZOBOREITENHOREREIZ L > TR
L7, kEHRE UCTEBIT S EEBO T 4+ — I AEB LR T FREREAHICET . Elo—Ric, mRI
ELDRT TSR E CORBEC bIRGFET 5. A TIE, ZRMFRORT7 &R FROR 7 % 87 I AT
THZLILE > THEMIEE COBBEZHEET 2 TiEa2 EE Lz, BB AEE FEEHEE IS L TR
WS ONFETET B0, AL TITER e 7 4 NV ZR0L v R EH 2 0B L83, HhouEn 72 IR S RETh
HETEMNTHD. Fi2, WERETIEHTID RGB I AT DX S RINHEHRO L E2HNTHDEN, ABFE T
LD RGB & I A T, D RGB £ o B I NS WEDLF AT ML oY E2EOH AT 2 Wz
GO TR E L R L, ik, ZEEE L YOBMEERGELZ. 612, ZEEEV P ERW -T2 b
A AT VAT LEFBALT, AFEOFANEEZBGE L.

B, DKEOBITICE T 2 3 BRI EOMNTIC X 2 506G & ok > — U Rk 248% T 5. E5F
NOEKFOYEEER LI5S, Lo X2t 2oL RS, KEz@Eds%s Bt s, EREo
AR NI AZERHOCTOKFEZBIZET L L, BITEPBHERICE TR Z LD, BEMEHIZEERK
TFOY7 N (JE) BDELD. RFETHE, EREOZEEART MO ATICE > TR B EMOEAE
ORREMITT 2 2 81k - C, kil URHTH) OIERIT RS JOKFIROKED S O HHEEE RRHICHEE T S
FEZFEFLEZ. ZHICLY, ERTIEERSNTWRoT, B—E0h A TGS OKETEIRE L Ok
He— L OHWEFELZERTLHZLICRIILI. v Ialb—arBL0Ta A FUATF AL D ERLR
LC, AFIEOHMEZMRGE L.

AKHXEBLT, Ly AREICBT AEITE . KEICET 2ETICB T 3 REEREELFIH LT, 2/8EHD 3
WIEIHA ATV AT L EFEE LIz, SH%OFREE LT, KAVATATELND SKRILIHFR &S IHEREZME L
2 L0 EERERBII BN ORT TV 2 ERNEZXLND. BEOEROZDIS, Rkt A+ 5%
GADAERERR, AT IRE L2 WS R EOFEH 2 Hs LTl

i3« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1 HT ORI 572, b L <ITTEL 800 5% 1 FRE LT 723w,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Real-world understanding is one of the most important tasks in computer vision. One of the important
properties for real-world understanding is the spectral reflectance (color information) of the object. In the
past, color information of objects was mainly acquired and handled by cameras with RGB channels similar to
those of the human eye. In recent years, spectroscopic imaging technology has been rapidly evolving to
acquire detailed color information of objects. By using the detailed spectral information, it has become
possible to analyze the high-definition texture information of natural objects and art works, which greatly
contributes to the understanding of the real world. In this study, we propose a "three-dimensional spectral
camera system" based on the analysis of refracted light in a single-view spectral image as a new framework
for sensing the real world.

Firstly, we propose a method for estimating distance from spectral images by analyzing the wavelength
dependence (chromatic aberration) of refraction in lenses. In this study, we developed a method for
estimating the distance to a target object by bi-directionally analyzing the blur in the spatial direction and
the blur in the wavelength direction.

Secondly, we propose a method for reconstructing underwater scenes from spectral images by analyzing the
wavelength dependence of refraction on the water surface. In this study, we have developed a method to
simultaneously estimate the normal of the water surface (refracting surface) and the distance of an
underwater object from the water surface by analyzing the relationship of disparity between spectral images
observed by an orthographic multispectral camera. By analyzing the relationship between the disparity
between the wavelengths of the refractive surfaces, we realized the system to simultaneously estimate the
normal of the water surface and the distance of the underwater object from the water surface.

Through the thesis, we realized two types of 3D-spectral camera systems using the wavelength dependence of
the refraction inside the lens or the refraction at the water surface. One of the future tasks is to link the 3D
information obtained by this system to more advanced texture analysis technology by integrating the spectral

information.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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