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B 21 DETLTIE, ARENEKICIDERZEDKRITICT (D) BHZDOTERVNPE WV REMND 5.
X, KU —OBEMHG 2] »OORMTHEZH, DL THELLIHTS. ZLT, Z0 &by &7
R AT 5Tk LT, M MBI TRIRE O3 20 AANRDH2EZRLETNLVTHS. SS D=
DOFEERMETHEE L LB, T Tidk < MEE), TAIRE) T3l TRk LTwikd, BorEE
P L TR 7R TRIePEYEeEZT-D, ZTOBRRIBERTERL T 7> a >y THEZ b
BEEZ, TOXSREBERITTo/. BHIIHEOHRL LTELNZHDTHD, BERDAGEDOHRE LT
glonzdoizsrs.

T, BEROHPNENIE ST ICEE» L VI TH B, AL —OEEHER 2] <Xk, 1080
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jf*_d;,z Creating story Ddn 7
FIEmAIR.L ;‘D
(H=F) ha /
| 3
\\
N
’ “ \ \\
’
// / \\ K
/ \
/
N \ \
; I Secure Base ] Y
7 N
— \ il I
M=TTA \ 1 [Roue

AU ST — )L 125
GIES

2EIPHR
(OIEE)

Contemplation Compassion

B =%
Eﬁ/’p\ IS » ;i\IEJ\
ER-BLE By &fhE

DIeh'S

M21 BfFEEDETIL

BEH L OBBRMEDR RN > THRESA, & olFRES 2D L ICHEREIhsrXhE. 2L TE
DR, EELHEERY LT, ZeHM (Secure base) 23 3. ZeFEME WS DI, SPHOE, BHIZEFTHE
MBZOEENERI-L, INBICHRIAT- TH R HIUE, REHMIIEZ e P TEZHFTHS. WoT
AL RHEMD D 2005, WOHLUTHSOHFFLOEL L ENBORRNTEZ bR 5. HETZ L,
RRFIEMINEL L, EBICREHM Y 22 AAHE IV T, HOOHFORLE LTEL tEZ 6N
B, T Vo BeEMEPRRVE, HRMNIH > THRRT 2 2B LIZORDB B e EZLNS. ZIh
LEHET, BoohoreEM, Tabb LA, HANDRLNFEINEIE O R - TITE 2k 2 3 FEE 7z
BeEZRZEN, TOETALOHEERTHS. TLT, PHICIEEE L OBFRELS, RALTHLIF
R H5 L OFHEK (Compassion) T, fiELHD E DEFHENPE TN, L0 BEREINS 3 EZT-.
T, BT 7R TEZQRERSZITITHA I, ZAUTHLT, ZOEFATIE, MBI » T8IEE)
YWIBID 2007 a—FEEELTWS. B (Contemplation) ¥\ 5 DX, BEAEICHILNDED, H
FORBEZFTRL, BECHRERESFMERZATICBET 2, tWS77R—FThHb. TOADBRELD
KORDBBZON?  THIMRAPECIIEX N TV 2K Y ¥ = — HLEH [3] 102 Ol ERD TV S, 2
BELD, FIUSRTTONETIE, BREEICT 722 T3 12&D 7547 Y PORDVEEEIEX RS
EWVDITTHREINTNE I bbb s X518, WHLEAREEZF ¥ v F 5205 2 & DBRIZER.
Bl5E (Creating Story) &, B HEBDYRELZHDTDOKELODOPOLEHMET S, WHbWET7A TV T 4
TAWRERT 27 7Ie—FThH5. FERNLZD) 4] OFEROPT, HBFOX T X, WEORHDE
HIZBWT, FERADENIBNT, DRIHMEANDOEED, ZE LA RORER —BEL-EE 7 A
FUTF4 T4 DEEORFICHS. ] LEoTWS, ZIZTRE, EADEEIS—BL-EC ATV T 4
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F 4 WS HEED, FREERANAAT, —BLEECTA T T4 7 4 DMEADEFEOEICH 2D
IB5DTRBVLEEZTVWS., FFTU0A THEZANDTATYT 47 410%, FFEDF 77 4 THRETX
BREENOFICHZ. ] EBE-TED, F7747 WEEVERIZZY) 747747 4 DEfREEE
RBLTW3.

223 HFEF—2roBE%

ZOX 21 DETNME, HLZHI2RLDEEGZIET 2L AT, ART—Xe0rhrbhHTL %L
EZTWS, 03 ) IDHEYINCIERRKIC X > TRlESh S, Lo L, MR MAZENC X -
THEZNS. 2L, E¥TREAPLRADESVWEHIZIEEREE LTI TW2dD 5] LRILTH 5.
b 0HE, ke B IREFH LTV AN TV S, TS B ORI B AR D R EAREHE A1
2D OIEBEE ML, < RORHNIRISEAMEMEAC A D DR E TR 35, 72, R PLRIKEE
WKH2rEX, B EOBDEIEMENDE D BEMICZ ST, DAROBY A RS, 20D, Xt
VADoK Z 5 TRWIREETIX, DAZBEIOEIENZED D, A b L AEOKHIIMAZEIN K X <,
A MU AREORHIDMAZEINE KRB L WO RN D 5. ZNELDICHTEIDTAS L, LI RKEWN
CEIDAEEDS LD KELSARD, LB T 2 L DIAEEIN NS K2 Z e TFHEINS.

DIZHOMEE, LF/HF £ CVRR @ 2 R b Tns. LF/HF ZDMEEEH DY — 2T b
NIRRT (Low frequency : LF @ 0.05~0.15Hz) & &AM T (High Frequency : HF : 0.15~0.40Hz)
DETHD, BOADBZAPLADREVWEEZLRTWS., ZHUZ, LF ZMEZEH GR35 BEo
MACHR) U, HF ZMHRES) (BIEHRICHR) LTW3eEZLNTVWEHTHS. CVRRIIDLH
DE—7 (R) OHROFE L ERFAZDHLTH D, KR e REMEEMICR D DEDEF LR KD
B, ROADBRAPLARFNEEZEZLNTVS.

t->T, LF/HF L% CVRRIZL %, ZOWHED A ML ZADESICEFRLTWS. SWiXsL, Z0
BEETORDIZHEL TVWD ZIZRoTWS. —JF, B THET 2 0ENRLZLEE, ZoBETIX
7L, ZONDR—R L RZBRLDECEFRAEH 2. 2Dz, HEHE 10 N, DHERZ BRI 2 DIRESE)
DM TRLIZEDHL, LI 25 35, W ICHEIZED, - 7.

224 HbHOHIC

HRT — R EENTHRE NI 27 DITR ™ 57 v TRIAEIZT TR, ETAVERELL by TR Y VI
ROBENEER L. 206l LTHRRFEEEAND 7 Ta—FETNLVERL, ZORKLO M0 25, Hik
7—=X e LTHIEATRRICZR 2 D TR WAL WS Z e ZRli. LaL, EBRICHELTAS L, 7L TH
EL TV RENRZLE, K7 -2 UTHRETE 2N 0oMICT S H D, MR TER
Motz 6], 7272, EHIRRZOE, RECHEL TEEOBSTEZ - TWa I tHENDH L EEZ DD
DEHARLOT, FEHRERZEZ 27:00ER LTHHTE2/RENED DD, 5%, RO L HHN L
LN B U CHEERA 3B K OV FERER RN e 72 5

BE R

1] Wi ==Y = ¥ —BRICOBRZHRIBEHNRAF LD 3007 Tu—F, HES X7 LERERE
48 [H 4 E R = S, pp.89-90 (2023)
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[2] Bowlby, J.: Attachment and Loss, Vol. 1 Attachment. Hogarth Press (1969)
RESEAS, KPIZE, MEFET GR): BTBGROER (1) BAEITE). AR bt (1976)

[3] Stephen W. Porges: THE POCKET GUIDE TO THE POLYVAGAL THEORY The Transformative
Power of Feeling Safe, W W Norton & Co Inc (2017)
Eis < E GR) - RV Y = —HVEERAR DECEELZEI Y TR ¢ T, ik (2018)

[4] Anthony Giddens: Modernity and Self-Identity : Self and Society in the Late Modern Age, Polity,
(1999)
PGS S8R, ZRER, RiHEW G - 2X =74 tHET7A 77174 ARSI 2B HER,
N—=~Z ML (2005)

(5] PATESEHR: (OIHZ B DR IS —EFAOTE R, JWIERTH, TR THI, EAER, Hat (1999)

[6] HIJIME: Secure Base & IGEVAIRES & FFERTENRE D BIGRIEICRE S 2 HE%E, BHE > X 7 L HMFA R 46
B A 2L, pp.53-54 (2021)
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23 o TF—2zRAVWEERE - FHRREOIEEICE T 3MFETICOVT

ZER RELERRT)
TR~ (LEKRF)

231 ICHIC

BN 2 ABICTER T2 2 3R L TE TV 3. HEFDERKEBRICBOLTIHRORES I, b
BPIETER (BESLHEHZEZET) 2RAT2 2 VWIETOMAITREL 26T T0ED, f v Z—xv
B XOFEEH S X7 4 (Learning Management System, LMS), X—Y F1ary ¥ a—XDF|HIC X
DEROBESR Y 74 VT AP REDERMMBAREL Lo TWD. F7z, ZD &5 RIERS 2T 4 OF FEIE
P BEOFBRITHOEIBICH WS Z 3, Learning Analytics DHD S 2 IfTONZE XS5 KR->TETW
5. —J7, BRA It P EEZNELEHE S OERSCEBOREICOWTOERZINET 5 731 204 —
LREDENLODODHD, TNb%, HEB XUCFEREICE T 2 2EE O - (T 08 OREZIEET
B7DIHVBIIED B ZmbNTWVWS. 2T, ZhLIZOVWTHEEIY L LTbhbhoiEs LA T
ARG

232 MRERET—2DOFH

MR > id, VEADIE - Bo Ok T (B XORBEICE TN 2 ENEE) 2 E#INCEHHIS 2835 T
HYH, BRT 2 3 (xyz D=J1) TLZNTHH SN ZEE 55 LRV ORECM & D21 ik ¥ 2 Mt
TELWVWHET, HIZIERAS— 1 7 4+ YO EOEBLBHOBAZ EICHHI TS, ANHOEEZ 75
THEICE, ZOREBOSHIBHLE KD, REIOSHE, Y H L0 ELN2 3HONEEDEE 1 ficZ
L, ZoOWROMEY SRR DD OREDOER, ThbEEZOEBEREREET itk hiTbh
5. —fc, BRIz EE O L FIEBIIIET 2 2 e AZ L, FEESEWVEFCMLUWVERTH L 2 X
5. M#ET— 2 X OIEHRECEBSORR EEZFHIL £ 5 2w 5EEI1E, —EOMER#T, ZoMEU Lo
R L FI2 (EFID) BHILTWAHD L LTIIREITS 2 2%\,

HEE 7 — 2 I Z DA TIREHOFEEZIZ-oZ D LRETE 25D I3RSV, fokks RIEH L
HAEDHE S 2 TRHRITOWTONHZ K DI T 2 Z e e 2 5. BIZIE, Ny DT N4
AT > EIBEE £ Y ORT AR E TV BIHEITE, R o Tio Ny DDBERH L H

BolRERHEL, ZhrBZOREEL—EULOETH 2 L WIS EHAEDLDES Z T, (&5
EHWETZIeNTES (1], £/, BHAEPREIN TV IHEIE, IEELYFOEROATH-T
b, BROL I OEREOHZ DB WEZ RL TWS Z 25, RKOEIHHHEL TV, 5
WIEFRIL 70— 7B L CdfIciEEi L T0W B 2 e R RHEET 2 Z e BAMRETH 3 [2).

22T, I — & L ARHN S EIEE O BRI O W TIEERE OSBRI 2 L IcEE LV, )
FAMEEZT2PH I 22740332274 L LTURELTWL ¥ &, s DEHEDNEE ZE L2
a3 227 4 REROIEEDDHEIRE SN ERT. ZOIeEbNbIUTPEITEIFEII 2 =5 1 O
FECBWTCHER L7 [3]. %72, IEEE VS OED S FIROMEEICOWT Tk & TE#IE) o I
ST 2, DERE) OREOFRRIRHEOMETR DM, EHEDET 23 I 2 =7 1 1TBT 200724
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BB (T=EE) RY) tXBF 2 ZediEfInT0d. Ao XS RaMck D, #EEOFEHCHFAD
ERE, DRI 25 (RIS 2) ZehnREIC 2 biffEh 5.

233 DHET—2DF A

BFED - L BEKFHEINTVWE Y 27 7 70t U HIIBIRGETOIRE LI wbWwE A= T 3+ v FTDH
5. A=Vt v FRELOHAERAT— 7 4 ¥ &EE) L TEREICHRA R EWRE RS 2 00 ELIEEET
HBH, ZDBEWMOFNTE, RA<— P+ v FAERDBNET 21 i & o TREX N2 EKT — & Do
RBEEND. A=+ U vy FONET 2tV IFOFTRENLRDOAL S THY, £ DEE, LED
W EDRREDOZIE L, ZORFHICE D MEHFOANEZ 0L > OB =022 1HE LR EBEH T 26%¢
XBHWLRTVS.

DT — 22OV TiE, KEDZD OBPETHOML Xicbd 20 LTLLASATVS. —
77, BRIEEFERL & EE) LT BEMRERIC X > THIIX A TB D, BE2W|HKREL < & 2T AR 3
27, BERIREETIEEROIEARD, VI v 7 AL TWAEERHEROENKEL R Z o Tn5.
Z ODMHMERR DR DS & W, DAZEE DR EM24581ME CVRR (Coefficient of Variation of R-R
Interval) &, —ERHEPNICBIE N2 0 OREEROFEERZO, DAEROFEEMEIN T 2 LTK
HoN3. 2O CVRR OBEIEFHRD X512V 7 v 7 AL TV AIREL BIRIREBICHIE T2 225, BHE
FOFEBRRICBOWTAY— MY 4 v FEEFFICEH I TR, RESLTENOIHHESPRELR Y Z,
B E ORI U TR - HEE 5 5 IR T 5 7 d ORI S 2 L AATEETH 5 [4]. BB, b
bUDIN—TTE, DL RREDOTTOEEDEEEZ I LIREDOHTHAT 2DATIEEL, H4
DEFEDO LT O (BEEREZ A 72) RIANZZLOERE EEEOBECTIRAMAN T, H20idZom
bR eBETEEZ NS DERAINEES ) S MEEIHIEE) OB RCH LRSI LTS e 2 HIEE L
TW5.

F7, bivbiud, au I ficLoTAY— MV 4 v FERHWLHERESF COEE - L REIc - 7
TERZED, FEFEOMGT —2r o T —22IWET2Y 7 v =7 ORHZAA. 2OV T YT
ERRE OWURZ BT L, SREDEHRT 28 L OO EZEHl - #ET 205 vDTH 5. bhbh O HT
1, BIEL TV IR, e RFE L TV 2 REOH T OLALEI O TR 2 Z LR TEZ. LaL,
RO R 2 OO E B E TN LRI - RETROIHBOHEEZ DD OB TET, EEHERETOOHER O
BEHEQIRADDH 2 Z & bR X7z [5).

234 REBHNABZEERICDOWVWT

TITHR XS, Y HFEEACIATH T — XEERT — X FORUR - 247 « 202 ORI, f#
ANDATENZDONWT DIER, FRAERE - BERRRESER, 52 0WI0DEORE, EIEREITOVTOHER
ZHID, Zhzefo5 VWS 2 2EKT 5. ZNODFERIE 1774 —) 2 TRLOWE) REIIH5
72®, FICHBBERETT — &2 IET 258 I3 ZDMNNCIZEEZET 5. MADLDIZZIDEIRT—X
PR T 255121, HERE D 5 OREBUROTER b GUMAMREEE, FMEREREDOF = v 71
HICE > TT—ZDONERT — X OFHAPBER D ORLHEE LD DR S Z e il s e iffxhs. —
7, BEEROBIBICBVWTIE, 7—XIEECHAICE T 2 FIESLHA, 7 — &2 EHICE S % BEALAS7Z 2
BT LDHEIINTES T, ERNBIDMHATH ZIFY, 77— XMW AMEORIHED 5 DFEEIEL 2 2
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iTh b, BT, W oroFEKRETY 27 I Nt v RABICER I TTF— 2 2 IE LRI R AT
3V WD HARFINFEEL [6], LD XS REMPBEHRINL TS, INHIZODVTRHEANT— X
y 77 —%, A1 OFMICET 2 ERSOERNEAZ Y e SB#ET 2 0L LT, EESB XU S
BrEZoNh5.

235 &hOIC

CITRHEEREZNRELTY =27 7 7k 2 HHOIERE T — & - DT — X QIR & 5 D751k
BEWCOWT, BANLZNEER, Db Ot BEO 2 B THH L. AEEREZIE - 26T 2 757k
BERBEINREL TOL HfFEn 20, FHDOLDIEFTRD X 5 RMEE T OMRE H 5 W IdH R
BREPREE Bbih .

BE Xk

(1] 5lEe, RABRECER, ka1 7 B 5 REEMEE —FZ AN ABITEIRS X 7 2 DFFE, B E5
RESEE. D, B - > 27 4, Vol. 96, No. 10, pp. 2359-2370 (2013).

(2] 22, HE—, IWIHE @ 7 IEREE 7 — 225D < AR B RO HER 0 EERIIRED , #H > 2 7 L 1ER
2458, Vol. 34, No. 2, pp. 98-106 (2017).

[3] Yasutake, Koichi, Nakamura, Yasukuki, Tagawa, Takahiro, Kitao, Momoko, Tasaka, Yoshiko : ” An
Essay on the Relationship between the Characteristics of Aggregated Learning Physiological Data
and the Growth of Learning Communities”, Proceedings of EdMedia + Innovate Learning, Vol.
2022, No. 1, pp. 370-385 (2022).

[4] Tagawa, Takahiro & Yamakawa, Osamu. A Smartwatch-Based System for Students Sensor Data
Collection: A Trial of Use and Study on Analysis”. In Schmidt-Crawford, D. (Ed.), Proceedings
of Society for Information Technology & Teacher Education International Conference, pp.1052-
1056(2020).

[5] Tagawa, Takahiro, Yamakawa, Osamu:” A Preliminary Study on Data Collection from Video Sources
for the Analysis and Observation of the Mental States of Learners”, Proceedings of EdMedia +
Innovate Learning, Vol. 2022, No. 1, pp. 87-91 (2022).

(6] “BEEHDANA ZUEREZNAEDLT  IRIERZ Eh o BRESW 2R BFERASET] (BHEX
JEHTE) (2021 4 12 A 8 H) https://www.kknews.co.jp/post_committee/20211206_kuki ([
FiH 20241 H 12 AH)
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2.4 {HET—XEETICDOWT
BEIREE (E1@Wse N THEEZEAT)

241 RBE - -HE

AR T — X @Mt (Topological Data Analysis, TDA) ik bR P —D7 A4 772 ICHLET—&2 (X
B, Hig, 77 7, RBRINT — X, ete) TFIETDH D, 2000 4F 2 55 6 208 HE & JOH OMH A & KA
W2ETThbNTE [1]. TDA TEER A= RT Y bARERY —DIERICE D, 77— X DR 0% M1 72k
ek T 2 Z EDAEETH D, ZORICBVWTIERDHE 7 — 2 FE L ZRECER L. (M?T?72HR)
TDA OEFRPRIFFIZONWTIE =Y AT ¥ bRER Y —OBENFHEDIHSE S, TDA oM LTELN
B R—=Y A7 Y AR ORERICE T 258 ThbAT0i—AT, IBHAEICBWTIE, ¥V I ORIKIRE: 7
7 ZIREOJFEFELE DBV ERHEOT 272912 TDA 25VEHEI N2 T (—HD) BFEEHEAI 2= 4256
S RELRITHZED T 2. IHFETIE, BWAERREEEICD TDA IFEH SN, EERCERIEDTEADIS
7%z BE 2 7RSOV TOIT Vv 5.

242 (HEMNT—XETORE

NR=Y AT ¥ bRERY =AM, BEREROEKRS] (740 b= ay) RELTHRERY —K
FRUEHIBTELNSY (7213, T2 REn Y —BHOEM) ¥ LTERINS. F— XEH DR
WKBOWTE, REBDEZTFT—EPHT7 40 L—ayEEBRL, FE0 Y —BOZ{LER— AT VAR Y
LCatid 3 3. flz1F, 3 RTERMANDO SRS G2 Nzt X, 2R E2 RN 0 DEIKDEE D AR, F
BEERFIRKELL LT RONTEHREFALOZDO O HAET 2. 22T, n HAOREIR DD ZRO L i
(n—1) BEAZR D LWV o L BEETHRHAP SIREDPREIIGCT 74 L —2a YRR T 22T
%7z, TDA 7' Z 7RRRYIT — X AO#EHAHITOITE D, BIRIICIE, FKRYIT— %% TDA ZHWTHE
M3 2Z8T, BARRA V7T (BRER) ORERIEAZITOHATVNS.

243 (BRI T—2ERDSE

A, TDA OEWZEEADISHBBAIITORTWS., 20 X3 RIIETIE, Hl21E, TDA oHHTH 3
N=Y AT Y AR R? U {400} FLOZEEGL LTHELNZY, BMEENOBANE&ED 270, <=
AT VAMDNRZ bLe LTORBERER T 27-D0K & R FENHm I N TWS [3]. £z, TDA H7R1E#H
EEATIEKEROIGRICE T 252 b Tbh T3 [4. XSIERREICBWTIE, HHEADEE (F
BEA=Z2—FN%y bU—2) OANT—RZET2EMHLOBE 2 RTERNICBIE T2 TET VDR
R T — X OHZER S 7 s OB 21T 5 Bl [5] 2, MATT — X 28 EMAEcEE LTI 78 L
TRET 284 (Mapper Algorithm, [6]) REBFHARBEINTED, 5%, BRIZEENPFRFINA TV S.
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BE R

1]

2]

Edelsbrunner, Herbert, and John Harer. ” Persistent homology-a survey.” Contemporary mathemat-
ics vol.453.26, p257-282 (2008).

Kusano, Genki, Kenji Fukumizu, and Yasuaki Hiraoka. ”"Kernel method for persistence diagrams
via kernel embedding and weight factor.” Journal of Machine Learning Research vol.18.189, p1-41
(2018).

de Surrel, Thibault, et al. "RipsNet: a general architecture for fast and robust estimation of the
persistent homology of point clouds.” Topological, Algebraic and Geometric Learning Workshops
2022. PMLR, 2022 (2022).

Mathieu Carriere, Frédéric Chazal, Marc Glisse, Yuichi Ike, Hariprasad Kannan. “Optimizing per-
sistent homology based functions” . ICML2021 38th International Conference on Machine Learning,
Jul2021, Virtual conference, United States, pp.1294-1303 (2021).

Théo Lacombe, Yuichi Ike, Mathieu Carriere, Frédéric Chazal, Marc Glisse, and Yuhei Umeda.
“Topological Uncertainty: monitoring trained neural networks through persistence of activation
graphs” . In 30th International Joint Conference on Artificial Intelligence (IJCAI2021), p2666-2672.
International Joint Conferences on Artificial Intelligence Organization, 2021 (2021).

Singh, Gurjeet, Facundo Mémoli, and Gunnar E. Carlsson. ” Topological methods for the analysis

of high dimensional data sets and 3d object recognition.” PBG@ Eurographics 2, p091-100 (2007).
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E3F

HHDIC

MR (LB

2022 FE 3 A5 2024 4 3 AT, ERF— X 1787 — X OWf%EEIR ) EL TSSOy —*>
IN—TUEEEITo72. WG HNSL 5HDF A NEIBE, 72 WG XU N—050 % 5BR Mt 2 W20,
ZONBEEARCE LD TWBEDTHS.

A WG OIFE#NE, #E7F— 2 LTRBEZED TV HATOE v 7' F—X e LTOER - [T87— X
WELERS, ZOMREREIEEST 2 2 2HNE LTIz, EEEE T THREDHR & RIFZEOBA
PHBCE/20 X, ARETHoLLERXD. YHOHMD—D2 L LT, #Hlkfsks v— 7 &ER LEHT
B7uY 7 b b EIF3Z e RHBL WD, ZIREESLRP 2. ZORIOVWTIE, FeHHET
HHBEOTAELRRE - HARRTHD, XAN—DHRITEH LIRS E>Twa. LaL, dEmz@E U TR
D & 5 723 & ATREMEDSBHRE IS 72 o T

9, EREREAE T 27-D0KBIIMKAR L LTEMTH D, BHEBLG TR TOEERFENHERICHE
3% 3BRENTE RO WS ERB D 72, 2D, BIROFEMZ LD X 512 L THEBIGICHED A
N, AZANIEREEDZDDPHEL RS,

iz, ERERLITH T — X0 6BON2HREZVLICHBEIGICT 4 — FAY 73 30200 T b ilam X
Nz Fg, Zhoor—2%z2RiC THEL Y Z2ERL, 408 a6 CREREE Fikr
RS2 2 ey, EERNTEREC AR UTiRESI .

X BIZ, BHEIES IR B RWVERERCITE 7 — X OB - fR1F - DX, T34 —F— X DHL
DI T BRI R BREAMES . 7T — X BUR OB O %2185 Z L IZMROHETH 205, ZhZIT Tk
B+ THY, TOIIRT—EZBPEDEIIHEHINEZRNENIIONWT, X5 IEWHEIE R KD S
na.

¥/, BIEDY¥E M (Learning Analytics) &, FEHDX A =X L% THIZEATETORVE WS HE
BH5. ZICHEELT, ERERE X CTH 7 — 20 EOE T LB KO ZOEIRCHIMNIEHTE 20
ORI MEEN RSN, ZAuC kD, XDERREEETLVOBENRINS. Zhs Dikimt
HUT, 5H%OWES X CERICBWTHID TN ZFHE L ATREMEDH S 20272 o Tz,

B, A WG OEFNCBWTEZREY R— b 2W=RWe SS FEBEROERICEWVWERHOEZEZERL, K
FERHLLB3Ze L.
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AEDEED-spnsicsd 288 HEEEEEOES -

HEDEED-smnsics 288 L HEFEEROEE-
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Reading of “Reading” for “Actuating”:
Augmenting Human Reading and Learning by
Sensing and Actuating Technologies

Koichi Kise

German Research Center for Al
Japan Laboratory
Japan

Dept. of Core Informatics
Osaka Metropolitan University
Japan

Lab Japan

Koichi Kise
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« Professor,
Grad. School of Informatics,
Osaka Metropolitan University
« Dlrector,
Lab Japan,
German Research Center for Al (DFKI)
* Research fields
* human activity sensing and actuation
« augmented learning and education
» document analysis, image understanding

Osaka Metropolitan Univ. =i
KIRAIZIKTF
» Started from April 2022

* As a merger of
» Osaka Prefecture Univ. and
» Osaka City Univ.

» 34 Largest publicly founded university in Japan

Lab Japan
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Lab Japan

DFKI & Its Laboratory Japan

DFKI: Deutsches Forschungszentrum fur KUnstliche Intelligenz
German Research Center for Artificial Inteligence
RA W ATAIRERRF > 5 —

BAS/R@OMU
Since 2022.6

DFKI has expanded at different locations in Germany

== Bremen

e Berlin

% Saarbriicken

m Kaiserslautern (Headquarter)

DFKITHIRD MISSION | 5

DFKI GmbH is a non-profit organization with currently 33 shareholders and has
established a national and international reputation

DFKITHIRD MISSION | 6
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DFKI has grown continuously since its foundation

[ More than 1,440 employees
- More than 860 full-time employees
- more than 580 part-time employees
O Linearized acquired research budget in 2021: € 76,5 million
[ About 400 ongoing projects
@ Employees from more than 60 countries

DFKITHIRD MISSION | 7

DFKI can point to a strong network of alumni
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%
.
2

collaborate <« collaborate

L
Employees.
DFK

Network of more than 4.500 Alumni!

DFKITHIRD MISSION | 8

The mostimportant mission/of DFKI
isto enable European industry
to successfully use
state-of-the-art Al technology!

DFKITHIRD MISSION | 9

Today, DFKI opens its first lab outside of Germany at OMU in Japan with the
director Prof. Dr. Koichi Kise

DFKITHIRD MISSION | 10

Reading of
“Reading” for
“Actuating”

Augmenting
Human Reading and
Learning

Sensing and Actuating
Technologies

What are you? 'm

What you have eaten What you have read
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* Reading Activity

Whate
How much?
How well you understand?@

Lab Japan

Reading to the mind is
what exercise is to the body.
--- Sir Richard Steele
(1672-1729, Irish writer)
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* Performance

query retrieval result

With single core
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100M pages = 400K books
(250pages/book)
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Document image retrieval to locate
eye gaze on document coordinates

)

Lab Japan

Lab Japan

Y
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* Mvutual Analysis

Activities are analyzed by
contents

L

Contents are analyzed by
activities q

Lab Japan
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Learning Augmentation:
Intelligent Augmentation
for Human Learning

SSH

* SEA model

Sensing

Lab Japan
Estimation Actuation
subject specific
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. informational Electrical
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THREE-POINT
ELECTROOCULOGRAPHY(EOG) SENSORS

Bridge

Bluetooth Low Energy

* EOG Sensors
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Electrodes

EOG calculations
horizontal axis: L - R[mV]
vertical axis: B - (L + R)/2 [mV]
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;6 Quantified Reading and Learning
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Confidence
-aware
Learning

* Typical Training Process

Taking, fest

Lab Japan

* Traditional Review

Lab Japan

Only correctness is taken into account
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Incorrect ®

* Review with Confidence Info.
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Incorrect P ®
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* Review with Confidence Info.

Lab Japan

finding more opportunities of review

Correct @) ®

Incorrect

* Review with Confidence Info.

putting weights for more serious cases

Correct @) ®
Incorrect (RN ®

Misunderstanding
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@1V Confidence Aware Learning
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It did not work for 3 users: no change or worsen ‘

Reading to the mind is
what exercise is to the body.
--- Sir Richard Steele
(1672-1729, Irish writer)

Exercise is not only for the body
but also for the mind.
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Summary

Reading is an important activity for us to learn.
Reading of “reading activity” tells us quality and
quantity of reading/learning.

Effectiveness of sensors and actuators depends
on their recipients

* prescription of sensors and actuators

Lab Japan
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