(®)
2016 2018

Development of the remote learning support system for long absence students with
the remote control robot and the eye-gaze input device
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The purposes of this study were development of the remote learning support
system “ Dokodemo Kyoshitsu"™ for long absence students and operation test of the system. The system
was composed of a remote control robot and an eye-gaze input device. The author and coresearchers
developed the new eye-gaze input method without an infrared camera. The authors showed that eye-gaze

input method increase mental stress of users than a normal input method using a keyboard and a
mouse. The new method is expected to decrease physical and mental stress of long absence students.
Additionally, the authors devised some accessibility functions to support users. The results of
experiments indicated that the robot was moved according to the user®s eye movement regardless of
wearing glasses. These development studies indicated that there are some problems to be solved. The
authors should continue to improve the “ Dokodemo Kyoshitsu" to put it to practical use in the near

future.



¥ X C—19, F—-19—1, Z—19, CK—19 (@)

1. ARFARISYOER

(B FRIZIT 21 REE OTE Y FIZET 2 Metait) oWEENRTIEY @ o/
BRI B O T ARBR WA & BLNIC BRI R R IEIC & 5 WHE AN ZHAFE L T D,
BRI BRI B N T Y BRI 7o NGNS LB 72 72012, @RI K DEE N =T
SRV EAEENFET D,

P OB A B RS TE RWIRE ISR LTI, 2k TR EROH AT %0
LI N T X7, PBENHRITHRE F TICERN 025 F BE L TWAEREE GRS TN D
b, 0 6 RERE] & FER N IRIE S, BRI OFE | RANEE . BYLIEE ORI oS
MsE STV o T,

SEATHRZE DB & LT, AT, #EHIC I 2R EEE A e T A -Ic, A—F A
T A EEEE (MOOC) Zfi - 72, BT AR AT LA EEHONTHELEN M 2=
—Ta AR ANONLEYMHLNTONTE I, s ahiz, TV LB R (EIREE
B) vdiRy NEAWERDMALH D (U « FPEATO Orilime Z8),

TNBHFERICIE, LT ORERBENE I N TS, OFEIZ, 2 T4 %8 (M0OC %) OHRT
TR REIT X, REPICKHERORLY L 2 AREICT 2 FIENKLETH D LB
EHL TS, OMEROETARHE AT AL, HRREHLBEDLL EHIZBW T, R
RKOBRET TAAAL MIRONAZONRHE) T2 ha—F—THRIELTWA LHEEORI DD
BIHER E W R UENT D] SEOEHELNTEY ., (1) XESGMOE LRz D 2
EDOTAY v b, QBMHEOETARE VAT LETHONIBERORANHETHD, @—
F.BFEOT LT LB A vl y hOBEAICOWTY, fEEEIREN R < Ao B A 5 E A
ICT SR Z FHECHEAMET 2 2 E 3 L\, SRR A 2880803~ 2 (AR A )25 (Tobii £ C15 Z5)
ZMALLE S ET2 LR 100 THLU ELESMTHD D, BHEHGIZB T H2EANTEAT
1,\%051,\0

2. HEDEW
HBEHIGOFMARPFERBEICR LT, KRFFEREIT, BHEFEE - ESE - LEE O ZERERE (L
T, EHTEE) (L0, FEESEMET 2 EHINERE -T2 22BN E Lz, 5
KEOHBIZE Y EFXE LTV IREARE, MOEERG 7 7 BB/ 7- OB N g i
BAEREIET A0, OV T 7 U —IZ3GH LI AL 2 Z 4 7 > MR & i e
oRy bEEALEZEMXREROEREZETE AT L (E&FR: P2 THLHE=E) 2L . OQTE
CTHEE] OMET A NEITH Z EIZh -T2,

3. EDAE

WFZE /035 DEL IR ER - ILAEHL O 3BRTE L 7=, FRAMG TR A 8 2 38 & 9 Web
AFHEANTER Y FORLE - HFAEHET 2Ry b RT L& T E LT AT -
Tzo Fo. BHRANFROBREEPIREICT D720, BHEANFREBEGFEOAFR (F—FR—
KL= 22 LD AT ICBNTa—F—MNEK U DS &R & 4B 2 O CllE Lz,
INEOREENLHREIC R o Ry NROANROME A Rk T D720, T/EVEY T
S @b a—F—HISEEZZER L, TOEET A M E1TH & L HlT, 2 —F—I L D H R
DOFHLZ4T - 77,

4. HIEBE

(SER 28 4EEE)

1. BBEREEEEREOMERBEEESDEE

RFPHE L LE O IEMBEESICB W TEEZ =T, WF2exfT L, M EICRIEN N2 &
PR ST,

2. ERFBFREVAT L (FZTHHE) OB

IR - WAV IZ B D RHIR G R A~OFE IIEE O —E & LT, HFRSHE ORK
T PEEEA e TV L TRHE R T o, FOET Y U SREORRICESE . IEREZD
XIEENHIS 23, BEFOREMRBFE > AT AOFESC, RYIKRFER &2 OREES NI 5 =E
PRIV AT AOEIC O W TR L,

v7 U TREOREESR L LT, A 0HEE OSHEG - ILRER OB, JHEE~DOA
Bl X0 BHIRIE L CW D IREAEICKHGATRE T, NU T 7 U —ICi&eH LR AN Y 5 4
Ty bR L EEEEa R Y FEEA L EYXE R ORRBFE XEY AT A (EZTHHEE)
ZELTZ (K 1~25),

K 1LIRT VAT LAOEMLE LR, OBFEOETAERHE I AT LOT AN v hadbal§
L7280, KO EEED T T A N —RERICE U IR R « @R B AR
WEREERIC R Z WX 2L, QElRgithia I 2= —va v a2XEI50Ry VE2EAWT, F
PEDLRITHOERERRER L DI LT,



Kinect sensor

Note PC /

Communication

through Internet | ' i
Image R
Processing USB ~ Robot PL

c,ounectlon

|. ; - _~Web umem

ﬁﬂ/ Moni 1(01

E\ e gaze input sy stem

H1 REREREERES R T LOER B2 B@ANET NS —OKy b

(SERk 29 4B

1. ZBRFERXEV AT LOHE

K 28 AEEERESE L T-m R KB AT AL T, SBANICE Ry R ETHEBENIC
BRERIBER 7 G4 7 NRRAZBIR LTz, MZuikIL, Web 7 A F1C LV 22— —DIRERE % %
S L. WA EZH L7 FCELOEBEMIEOKREB X OESHOFRZ S—FT 7V 7 4L
X DAT BRERDN AT S AL T 2 fRAT L=, S35 OFRMTIC Jw Wi _E O R OB X |2
JCuRy b (K2) ONE - HRSHE SIS WFIEoHE OL%EmGE « (LA S 23 3Eh) .

ERA R BEN A RER = — A VX T =2 —ATHDHN, T= 5Mfﬂﬂﬁ Ko THLNTZHE
RICESE, VAT LOHUR (T 78V EVT 4 —OER, =2—HFE VT Om L) 2D,

2. ?ﬁﬁ]\ﬁ HEOBIEDO LT E « LIZ SICET 5HENE

W RGBT BRI AT A THODEBMANEBEORIEICK LT, 22— — X EORERF
AT 2 U D M OWTERINEZE LR 21T 72 (WFZEREZFOM A S BN E) , F—F—
KE~TRE RN 2> OEEBEGFO AN TR & ORERZIT> 72, AR LD |
FE AR g SO RS AR 57 (2 BE 9~ 2 AR BRI RO, U B 32 B2 3l I 2034 U 5 0
BDIZDOWTHEEE N Z 72, R, BEFEOANFIEL Y & (B ATEE OBEICIT, BERAR
A N LA HIEE T 2D 2 EOVRIE ST (Baim IR E T IC O XM OME 13EZ D),

(AL 30 4R BE)
1. 0|ANA V7 —T 2 —RZET W%
(1)%%Lﬁ¢%%

RHE - ZHEOBEEHEZR LEPT DR TZHE D, Tx%@ﬁgﬁﬁ TR SN DRI
ﬂ%@%éb@W%AIELTEH AT 2 Pk L — 4 — EE%%?/XTA%%ﬂLKO
BARPIZIE, 73 —a Ry kO EENIZ Microsoft #1:0 Kinect v2 B —2REL, DOk
B —% 8 L CHAND Body 7 — ¥ HOBREFEREZTUGT 5 2 & T, 52 LEEOFRB L OEHR
DIPMERFROBEEIT o1, IHIT, JERFROK TR 2 —VF =D R/ & FF o TIRENE
EHERTH T ENAH /IH#FEE%EE'T%Lf:O

(a) Color image of (b) Body data of speaking (a) Color image of (b) Body data of speaking
speaking action action speaking action action

3 5= LBMERHDORER

(a) Color image of speaking (b) Body data of speaking
action action



(2) AHRERBROGBRS MHEEDHZhE

A O @Al 72 AR AT EEE 126 LT, i Th VLMD SR WY AT LD FEBULARETH 5
DRRGE L 7o, BT CLRMOORENES 2RO /S 28 USB 7 AT # M, B LEL
FEIEASWT AT RERARIBITAHRBAT VAT A EHEE Lz, ZOFETIE, RE7 4V
HEHNTAT ROV XES @%@ﬁ%%%ﬁb BTN T ERANTAT R T
L—LDREEITIZEICE ST, BT HHEENRETHD Z ENHERTE R, /-, AHX%
& FEE REFO LI ER ATV, A W 3 E RO M E a2 R Lz,

Ho5—H FIAUNGFil%:
ﬁﬁﬂx»&%@ 7l —LE BREE
il
- E;’ i 1 Fx
1@% Seu) (2 E)
A
% 1@ b,
X4 BREHER I N
Skl

X5 RBELERBEMKRH

X6 £BOHmEETH M7 AEtER

2. REEER

3 MEDOBIZEHIANIC, BFZERITH L DN 7 7 U —ICikGH LIZBBA R Y 4 7 > i
kkL%@WBT/ﬁ%ﬁ%btﬁ%ﬁ%%@L%igiﬁ/zfA(& THH=E) o7 v bk
AATERBFBL, @ EZTHHE] OBMET X MR EIICEHMET 2 Z E N TE T2,

FIREIC, EEMAT 2 LT, BEHXRERESFAT S BT, 22— —0O78%5 « Kb & fir & 884
Lm0 a—Y—ifhiiE s, EZTHEEICBIARMANEL Y T4 7 o bR R
aRy MIEHTOILERSH D Z k%ﬁﬁ%i) kiﬁoto LSt BERFEIEVAT L (EZTYH
HE) NEHICEHRTE L5910, ot o84 272D ORI 2TV =0,

5. IRRRMXF
(Messamsr) G 11
1. Yeon Kyung Eom, Satoru Shibata, Tomonori Karita, and Shenglin Mu, "Remote Learning
Support System Using a Mobile Robot Operated by Eye-gaze Input for Long Time School
Non-attendance Students", Journal of Technology and Social Science Vol.2, No.2, pp.29-35,
2018.

(FEaFER] Gt 310
1. Satoru Shibata, Yeon Kyung Eom, Tomonori Karita, and Shenglin Mu, "Fundamental
Approach on Remote Learning Support System for Long Time School Non-attendance
Students Using a Mobile Robot Operated by Eye-gaze Input", Proceedings of International
Conference on Mechanical, Electrical and Medical Intelligent System 2017 (Kiryu, Japan)

December 2017. ({Eﬁ AXEYZE)
2. g s, N KA S Gm, /AR RIK, PR R, EEGEBIEEEIC L o TR In
=P V2T =2 — AT B LHEEIITT S 93 MHEHEEIR TEE R, 2017, (R4
#, vol. 117, no. 337, WIT2017-53, pp. 43-46, 2017 4 12 H)

3. KA SR, FIH RKEE, S5 dm, (UA B, B OB, ZEZREREe Ry bk 2 BHXE
RORESINAE Y A7 &, sHUl B BhHIE A S PUE S 2AfiaEE S, PS2-23, 2018. (B
HEEYXE)

4. AR BE—ER, minwa Mo, AR B, B B, 27 2BRRCE T 280 AN
AV R =7 x2—2 %T%ﬁﬁ,ﬁﬂaﬁﬂ@? VU E 7 B firadd &, PS1-01, 2018.

(BT E 2 ZH)



6. BFFHRME

(1) BgesrE

WFFeHE R4 - 52l G

o —<K4 : Shibata Satoru

ATRAF IS4« ENLREEIE N IR K
R4« T3

W4 - 2%

g5 (8 #1) @ 10263956

WRIEHF A IR BB

o —< 54 : Yamamoto Tomonori
AR Fe a4, ENLRFE NIRRT
WIR4 AR A

Wt #d%

s %5 (8 H1) : 30380257

ey ME R4 - K 51

1 —< K4 : Kashiki Nagako

AT B ZERE R4 - BN RS2k NS K
R4 - B

W4 - WS

7eE %S (8 Hr) : 10635858

WFoe a4 - B JAE

o —< K4 : Nakano Kosuke
TR FERE a4 - B NE R E NI KT
R4 - BE

k4« eSS

W7eE &S (8 Hr) : 60735330

(2) WFoeh 117
MR B RA A B
o —< 54 : Shiramatsu Satoshi

KB IC X DRF5EIE, FEE OB R L BRICB W CERT 2D TT, 072, RO RV R DAEE
ZoWTE, EOEFHFICES bOTIEARL, ZOMRBRICET 2 RELCEME, FREFACRESNET,



