[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo@ao) el Uuuouuobbbobbouooogoobo3noobood

oo@a) oood
Author(English) Toshihiro Akamatsu
oo@a) OO0:000000,
OOooooOo:0oo0ooa,
OO000:0098660,
000 00:20150 30 260,
ooooo:0o0o0a,
OOo0:0000,0000,0000,00000,00000
Citation(English) Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 986601,

Conferred date:2015/3/26,

Degree Type:Course doctor,

Examiner:,,,,
oooo@oD) oooo
Category(English) Doctoral Thesis
oo@o) oooo
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

B S o o LR HREhr FUody) © it s
Department of %D REY AT A$+% E‘QI& Academic Degree Requested Doctor of ( €L )
FERA fREHE (F) :

DIRANEVTIN

Student’ s Name Academic Advisor(main)

AR () -

Academic Advisor(sub)

#E  (Fo3C 2000 FFEEE)
Thesis Summary (approx.2000 Japanese Characters )

AL 6 e — 9 b U HEEBBHER Y A FI12X % 3WICHEBESH LB L, FIX6 w0 ba-> TV 5,
¥ TR TR, kS o B TR A V2 3 WROTIEBEHAITFIE Tl RAR 7 L Lo st g RS
FETHY, MIGAECRRHS & & et S AN D L0 EMRFHHIZAT 2 72012id, Xb s Db, fRZEOR/IME
DARURTHDHZ L, FEENODLAELLHEIA FOBKEWIRBEERT D2 L, 5% O 3 RoTihk
FHUORBICBWNVTCEETHDH Z L2 ETRET D,

H2wE A ATETNERBITHE RN A TKRIEE] T, AL THOWONTWAE LV R—ILHI AT E
TIEZMZIZFRIR L, FOT VXL T —H & LTOWNFIZONWTIEARD, FEEOH A TIZEBWTEE
SINDREV U RNEIZL DAL ZDOEEBIIOWTELET L, 61T, HATOREH T A —2 B LU
FGRA—BERETHEZDODF ¥ ) T L—32 3 VIEICONT 2 DOEANFELZRRZH T, TR —FT%MF%
HAWIEAT VLA IATORALT XY ) T L—y g UIE~DREBREZIRET S,

FIE l6lht—r g e THEEBHHR Y X 712X 55 MR 3 ol GG Tk, #EwiRicxhd
LEE 7 3 WOTIEBER RSB DO -0 6 T — g e VYN BHMESND I A T OBER Y FLEB X OEEETS
ZHWT, 3 RITHEBEEHANC LB 225 A 2 BT 2 P RE T 5, PHERE LT, 6HiE—arbrH
DF =L S I A THEHEEREZ R L, 2EIEIC L 2887 MHEEICE L Tk, 9RBI O 11 &kD
ZHAGTPL CERRAER UL FTVDEN, A —N—=T 4 v T 4 VT OBEID 9 TN RE ThH D, F7zElER
MBI L CIIAEEAFENDT 5 2 L THLNDFERDN %D FHEAERITIMAZ SN TWA =D, BSIC L 5H#E
FEEHRWD, EOICHEEBRE AW 3 WOTHEHEFHIFER LD | WERORAT LA AT FEL LT 3.2 50
HERMOM EEAHER LTS, —, BEICELTUT LT #ETLTWAA, EEOBREIII AT NLHSRE
TOEMED 1%L FIZM2 5N TEY , (EREL OEIT lm L FTh 5D, LN o TEEFEIIIECRE L 1ZIFRS%
DOREEE RS> T E EEmETO 3 RTHEHEFHNFRETH 5 L2 5,

HaAE el e— g o U FHEEBBHIEY A T2 X 2BEMIAD 3 WoTlEBESHRIEE ) Tik, A A 5 &3kt
GO G HBBENT AR T Crdi7e 3 IRGTHRHEFH 2 BT 272 DI2 6 Bt — a BT L D0 A T OBE
HeEZ R LBk o 3 IRTHBEFEZRET 5, BETIETIEFHIRSEBFHIEL THD E W HED L
b BT E AW TR O 3RS Z1TV), 6 BT — a VYD DHEE SN D I A T OEEICE SN
T, PSSO ERONBREGREZFEIE T2 LIk, BEWKRD 3 WoTIEEEEHZ ERT 5, AL
Kt L L7 EMBIZ L ABEIRTHERZITVD, (ERDAT LA N AT FEL BT S L. 1 2 (FOFEHE
DO EEHEELTWE, FEOSTIIN 3 EOMENROND, LLRNS, EROBRER2E XD L HRE
FRATE L Z0.28 BB IZMZAONTWDIED MEFEOREFTZ EHoEAICZ 9 2 L-ULiZiiz 5T
Wb EWNWZ5,

Eomleilit— a e PHEEBHEIE D A F125 5 3 RITHEEH IO 7= OGS4 EFE) T, #ik -
BEIWRPNRIET 52— 12B1F 5 3 WoLEEHEEHI OFE = X M, B L OLEDTZD, 6 HE— a2
FnbELND T —4 BB E AV, SRz E - BEWERICSHET 570 OHERERIRE TS, G
EfGgZ ANy Ialb—a VERICEY, EAR0.97, WA 0,96, HHLEE 1.00, FfH 0.98 Oxths S/ EHs
REB/B TS, Fio, HEEEIZB T D9MUEE ORGSR EZRINT 2 Z L1280, BxHEOBRENFARETH 5,
YoV A Rk BN A GRS D720, YT v ) A Rtz F—2 2Nz a1 —v
3 VEREITD, ERELTH2MDEEE TMA I D Z LE2HERLTND, SHICEBBEZRAWZHERICEY .,
1B =R 0.84, WA= 0.93, FHHIZE 0.87, FAE0.82 DFEREHE TRV, HILWEOXHE R Z BB 2 EIL, &
EFREEZRAOVZ2NGEA L L TR 25%M ELTW5D, 2RIk EREICB T AIRETIEOEIME 2R, S
HIZ3RICFHNOZEMEZ M ESEDHZ ENARETH D,

%6 [HEF) T, KX TEONZEETHD 6t — 3 U VEFBHHER Y 2 T 2 H O -§ - -
BEWARD 3 WICIEREEHAE, BLO 6 filE— a3 2 U HIEEBBHRD A 5 2 AW ziklk - Bk
FEERIEL, ZNDOHEMBNEROT 7Y r— a N E X ZERICOWTREEZ RS,

i« FSCEBIL, FI5C 2000 72 & 950 300 3B A 1 ET O 520 b L<IFEL 800 5% 1 FhfEH L T2 &,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).




HEE @SB B R LRI —F IR (T2R2) IZTAZ— Ry MARIINET DT, AR ATREZRHIFH D N TIER L TTZE W,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

%I& : %DﬁEyX?A$‘:I‘$ %Ik Eﬁgﬁj (@%ﬁ% . ng: ( I,ﬂé )

Department of Academic Degree Requested Doctor of -
=% . = =1 Y .
FAHERA fRggEe (F)

; DN NI TIN o . EH
Student’ s Name Academic Advisor(main)

AR () -

Academic Advisor(sub)

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

To reduce computational costs and stabilize 3D measurement using cameras, the 3D measurement method for
a still/moving object and the corresponding point classification method using a moving monocular camera
with a 6-axis motion sensor are proposed.

A 3D measurement method for a still object using a moving monocular camera with a 6-axis sensor to reduce
the number of corresponding point, which is necessary for 3D measurement, is proposed. Preliminary
experiments to confirm precision of the sensor show that 9" polynomial approximation is suitable for
distance estimation, and integral gives good rotation angle estimation results. From experimental results
using actual images, the proposal is confirmed that its computational time is 3.2 times faster than that

of an existing method using stereo camera.

A 3D measurement method, which measures distance to a moving object using a moving monocular camera with
a 6—axis sensor, is proposed. The proposal measures faster than the stereo camera method in the situation
that both object and camera move. Experimental results using real images show that computational time
of the proposal is 2 times faster than that of the existing method.

To stabilize 3D measurement in the situation that still and moving objects are mixed, a corresponding
point classification method is proposed using a moving monocular camera with a 6—axis sensor. Simulation
experiments using CG images show results that accuracy is 0. 97, precision 0. 96, recall 1.00, and F-measure
0.98. Inrobustness validation experiments against the sensor noise, the proposal classifies corresponding
points correctly even if 20% of noise is added to the sensor. Experiment results with real images show
that accuracy is 0.84, precision 0.93, recall 0.87, and F-measure 0. 82.

These three proposals achieve 3D measurement systems which needs quick measurement in the situation that

still and moving objects are mixed, for instance, obstacle avoidance systems for vehicles.
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