[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

Novel User Interfaces Using Gaze Tracking, Facial Feature Detection
and Rear Touch

go:0ooobog,

gobooobbo:0ooogod,
UoboD:0o0102320,

00000 :201e0 30 2600,

gobboo:0oog,
gob:0boo,ugo,uoog,unoboo,bo od

Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1023201,

Conferred date:2016/3/26,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



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

(1 t-Fe)

Doctoral Program

m X E R

THESIS SUMMARY

B g o o HRE. HUM) « it o
JEETEIR T 2
Department of q:%ﬂrﬁi& AT A ﬁ j( Academic Degree Requested Doctor of L5 )
SR, - — B () PE——
Student’ s Name KB B Academic Advisor(main) fRiE R
fFgHE ()
Academic Advisor(sub)

HE (F13C 2000 FFLHE)
Thesis Summary (approx.2000 Japanese Characters )

AFE TR N T v X7 BEARA=YRBELOEESY v F 31 EHnica—Y—( ¥ —7 = 2|2
TOHIGE] LEL, 6 ENDEER SN TND,

W1E TF#H] T, E T —ABBRORE L 2Dt a—~ A v X —T = ZATH D EOHEBORELR IO
T, B ATICE2BE RN ER— R LS ESEha—P—A ¥ —T = f AOHBUZ DN TR T
Wb, Fle, BEDO~Yy RYU U T A AT LA Z WA= F ¥y L) T VT o BEOFTATH B, L0 ESNZR
ANV AT BOBBHEREE > TV D EREES, B N7 v X0 7 OME~OEREZFLTND, Hi\T,
BT v X T OWFRRBICONT NN D, R EFENEL LRV, Fulld i CRRICERT
XD — Y NHIEFE, TRLLE ZOMETH DB N —YREE H W — Y VR E~ O 12 72 B>
WTBRRTND, YEFIEEZEAAVERICEA T DI2% 720 A FEBIE~O Z bV BN FEAE X, FZ0OW%E
ThrEmEE v FE RN — Y VHIEFEOBE~ &R L, BB S — Y i E AW ic — Y LfiIlE
BEEHEE v TF V= AF v =0 LD a~y FHEFEOMEICEEZEL, EHNREAAS AERORF FERIEFED
ESLIZE ST LR TV 5,

HodE MM N T v X7 - F—LT7 7V r—ya v ERWERBEREEO ST TiX, EHEE &R LD 2
DPTICERE L7z IR LED OAE EO AT R OFR L ERR 2R A L R EFELREL TV D, BEFIEID.
PERTFIEICH D LD RIBROFIMIBEBOHENAE L2 | HHAWNSBEBIND LR TWD, £z, Hiff b
ToX T OREEDOT-DICIEF ¥V 7L —2a VBRRAIRTH LN, IBEFECOWTHEHIN XY VT
L—ya VREERLCWD, 2HEEO S —LT 7 ) r—ya Y EROWTESREEIC LY | BEFETIE IV DR
WEBE AR CIERFIE L FSOMENE LN LB TWD,

B3 E THA—YEH - I — Y VIl L X— A~ OBER ] TIZ. B RO A TG & V2B R
—YRERIC L DI — VI E A= AHIETFEERRE L TWD, BEMIZIE, STROEIX A — YV ILOEIEIC
B2 FIEIZ DWW TR EEAEINTIHE LR TN T5E TO I — Y L O RTEIFEIKOEWIZ OV T b filt
NTna, £, =5y MEBURON — Y MIEOEBNISOWTHER L, B 7 v F - 7I2H DBEEO D
—YNABENTR . B RIMERNTE =5y MRS 2k F2 7R LT\ 5, I, I A TEER LEOR O
DHBEICIE U C A= AEEZ B S E 5 FEICOWTHRS, EEHBOMOERMZ 2385 2 LicksTA—
L 2T ) FIEAIRR L TW5, Linear & Exponential @ 2 FEEHORFHHN G L TEAIK EL R L, EMIC
A— LEAERHERET 5 Z L AR LT 5,

AR HEF v T - ARREICE 20—V Vil e 2ofF A Tk, BFmEEERR O AZE LB o T8
FIFR I L2 Z L icfibiav, /NGO & v F AT S IEFEEOT 4 A7 VA fEIRE =T D MERE R TN D,
WX OB DL FABITIE U2 — Y BRI Z T, ¥ v FMEOBEBEEZEE L, &SEBEIRITL
DEFZAH—Y VBBET L FEZRREL WD, BGRORLG, ¥ vy FRBEGW, ¥—7 v ME#E, ¥—7 >




ME%E/RT A —&—IZ L7z Fitts OER (D BFA 27 4 7)) 2TV, HERFIRITHAATH — VB a2
BENTWDHZEEZRLTNS, £, BEFETIE 1 EORT v Z7HBETLVEST~D D — VLB EM ATHE
RoOTNWBEIZLEETRLTWS, EBIZ, I—VIIBEBEOBR TIIEFEFMOZ v FRENERTH S Z &,
R T v 7 BB OB CIIBROMHRFLRAR THH Z L 2R L, BEREHHED LEFHOBRELZ L LT
UL THA UM FE L SR T3,

5T A= YRHME TR S v T ORMAEFIH] T, 3 ETHRALE A=Y RBAIT L 50— Y VIS Z T,
BEE v TF VAT vy =L da~vy FERELAEDE, L0 ERNRENSVEEREOR FERIEFIELZREL
TW5, £, =7 bEL 7 MERETIE, L7 MFIZX—Fy b A XEIERTHFEZEAL, LIVE
ELTCBEMEREZ IR L T D, EBEOEAAS AR ET, #—F vy bV b A7 m—b A— L2 %E
BLL, Fitts OFEER (ID KA 7 1 7 XOID YA ZFHE) ATl 21T > 72 R, IREFIETIET 4 A7
VA EOEBEDNE~DI — Y VEERFREL 20, Fo, BL 2 FREOZ =5y MERDHIRIC LV ERIE- T —
FIFBWICHE SN EBRRTVD, MR T, A—LEETHEMWRMERENEOND Z L 2R LTV D,

6 ' [ffim) Cli. AR CTHRLNIZMR LRI L, REFIEOEIESCS BARSMLE L SN HFREICS
WTEEHTND,

fH% - FSCERIE, 32000 52 & 330300 554 1T ORI T 570, b LIFEI 800 5F4 L #MRH L TS 72E 0y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  WRERIE, LKV —FURIN (T2R2) IS TAU X — Ry MARSNET O T, AR ATREZFFH O NAE TIERL TEEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




(1 t-Fe)

Doctoral Program

m X E R

THESIS SUMMARY

B f s o = HRE. HUM) « it o
Department of q:%ﬂrﬁi& AT A ﬁg{ Academic Degree Requested Doctor of ( - )

A, F— FEHE (L) :

Student’ s Name Academic Advisor(main)

fFgHE ()
Academic Advisor(sub)

S (P 300 GEFRAD)
Thesis Summary (approx.300 English Words )

In this thesis, novel user interfaces using gaze tracking, facial feature detection and rear touch are
presented. With regard to the study of gaze tracking, a method to control a cursor using two light sources
in different locations is proposed. The novel technique for the calibration is also presented. The result
shows that the proposed method accomplished a competitive performance to the conventional method without
a complex calculation of a center of pupil. Related to the study of facial feature detection, the methods
to control a cursor using the apparent nose position and zooming according to the apparent distance between
the left and the right eye are proposed. The results of basic performance evaluation prove that the
sufficient capability for the single—handed operation of mobile devices was obtained. With respect to
the study of rear touch, a technique optimized for rear operation with regarding not only the position
of rear touch but also the velocity of touch movement is proposed. The results indicate that the proposed
technique achieved the shorter movement time in target selection and longer movement distance by the single
drag operation than the conventional technique. Also results imply that holding the device in the portrait
orientation and dragging the rear touch to the vertical direction is the advantageous combination for
usability. As for the final study, the combined use of facial feature detection to control cursor position
and rear touch gestures to control commands accomplished the practical single—handed operation of mobile
devices. For the target selection task, the proposed technique achieved shorter movement time and smaller
error rate than the conventional method, especially for long distance targets. For the target size
adjustment task, the proposed technique also achieved shorter movement time and comparable error rate.
Consequently, the techniques that make single-handed select and zoom operations available anywhere on

a large-sized tablet device with no blockage of the display were demonstrated.
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