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A~— h A~X— 2= Natural User Interface NEMICFLEDEIEICH TR L DIZRY D0HD5H, ANPOLLES
Ve AF v H ST AR OBEBBEENETETEE > TWVD. V= X F v IRk, FERGEEGE, EREDO LY, &
VAT EEIUT R S T 22 A bR & LT iR BT IR R IS ASA E N DIE EE R LTS, E, B
WRRZERD K 572, KO IRWZERINE B I AMD B < S TORBBBMN S, £ < OFFE DN EIIICED H
ATEBOVESBPROIE LW, 20X REHTTAYEHEREZT 2 ERERO—>2 L LT, BRI ONT
W5, ZHUTEE ET, »5WERBIOMKROERZICRI, —HELIWERENRZ o TLEIBLTH
D, A SRS ETIRRATE OBEN b A =01, Wfg ETER > TOAEBRIZAS ITIEDETE 0.

WTEOMFETIL, FERFE CRITEHFREZFHE TE 5 Depth Camera NEK L TETEY, BT oFEE L
THEBMICHASNTWS., BEOI AT TlHRkbTLE ) BT EHFRIIREMIC S L TAREN R T#H» &
%L, FHAERS A O AT ELORELZ T, EAEFRENLTHD. AWINHE ST MICEE)
LW E WD UE D TIZ AT & M5 H 4 X TR L7-R 53, ARSI Lo WESE S LTabh
TBY, ZLOFFETRASNL TS, LhL, BB O AT ¥ 205D DIZLE I NIER ORI 1 X 5=
BHTIXEEAERDNTLE Y. ZOEDBENTETIE, Bz, BEIRADBRERAS LTV,
LV o R HIKRBLO R ZIE) LT, HE R ADERH O RAEE L CWDE—H T, YV AT il &
NN E L LT 2)SHIITEH ST enoiz.

AL TIEET, BITXERZ FLEEIIHEE L TH LD Occupancy Map ZEBOT R TIER - a6 L, EHEO
T L—AIZES Tl b3 2 F T, SHAOEG CIIFEHI 21 ThREE, RBfkiCE ke A\WBEi %17 5 F
BERET S, WICZOANWBERORERE I A ZRREBICRE T 5 2 & TR HIZ1T 5 FIEERETSH. —
WA TR EN I ABEBF OB & LT Tl a0, ETFEITEOH T, AWBHORREEZ I A ZFREIRIC

WL T EIZIT O . ERTIETIERHUS L > THOEINHRAR DS Tk CHIE L EITE 2R BH 5.

FHISEERICIBWTIE, BARDZEMEOT — 2y MIUBREFELZEHA LT, Bi~OmE/EE2 MR 5L & big,
ABEA R L OSSO T — % EEWICTM L CREORREREET 5. £z, MERFETEEHO7 L —
LAZE D Bt O 72 DICEHFHEEC EEE NV O N TE R, FEREMARE LS 22MERH 7. BE
FUETHEL 2a— VAT 4 VAT I —F TORELTFEEEZELL, ROLHAERTRTHIHEEZRT. &b
W2, RERSUTHELIEVAT AMIIATOR Yy hT—70IZBWT, BHRZE DL OIMEERTTIZ, LB ME R
BHHROBEF Y T —7IZEETDH. BEEOFHEICL T, —H&Rry N7 TH Y AT A%
kHEHLRLTE.

RBIZ, BETFEOIGHE LTV 2 AF Y REEFICL Y, BHBRETTETEROTI 0 N A TV AT A
R LT, BEFHEIRMORELEL THTHRETORMNTIE L SFElOFA KD 20, ThboffReis
T5Z & TEUARTORMOEEL EWICH Y FRHRD. RAT AT, £TOMRROFEE > TRED
NhDO Ty FEERT D, BERICEMERE FCIRE LET— %ty hEAWTERZIT, BELTY =X
F Y BN TRETH DR R LS, THICKVIRETFEHEOFEMAME LR L.
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In this thesis, we present a computer vision—based human tracking and video segmentation system with
multiple stereo cameras. Our method has two main features, as follows. First, we propose an occlusion—robust
human tracking method that utilizes multi—view depth imagery acquired by the stereo cameras. Next, we
propose a new segmentation technique, which can use the human tracking results to accurately extract human

regions from video sequences that contain highly cluttered scenes.

Many of the methods that are used widely for human tracking, such as KLT-tracker, update the trackers
“frame—to—frame,” where the features extracted from one frame are utilized to update the current state.
By contrast, we propose a novel optimization technique for the “multi-frame” approach that computes
the resultant trajectories directly from the video sequences. Thus, our method achieves a high level of
robustness against severe occlusion, which is known to be a challenging problem in computer vision. We
developed a heuristic optimization technique to estimate human trajectories, instead of using dynamic
programming or an iterative approach, which means that our method is sufficiently computationally efficient

to operate in realtime.

In our method, video segmentation is achieved by projecting the tracking results, which are represented
as planar regions that are fitted to human shapes observed in the vertical direction, onto camera—view
images. In general, video segmentation is performed before tracking in order to detect human regions
However, occlusion makes segmentation considerably difficult, where it may lead to the unfavorable
fragmentation of a single human region and the confusion of multiple human regions, which both affect
conventional methods adversely. Our strategy overcomes these issues successfully

In our experimental evaluation, we processed six video sequences using our system, in which one to six
people walked in a narrow laboratory space. The results demonstrate that our system is capable of handling
cluttered scenes that contain severe occlusion and where people are frequently located in close proximity
to each other. Moreover, minimal information is required for tracking, instead of using full camera images,
which is communicated over the network in our system. Hence, the proposed method also has the advantage
that commonly used network devices are sufficient to construct our tracking system.

Finally, we applied our method to a prototype demo system for detecting arm raising gestures. The results
confirmed that our system is suitable for stable gesture recognition even in a highly cluttered scene.
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