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During my one-year tenure as a visiting researcher at the Technical
University of Denmark, a leader in auditory research, 1 explored the concept of listening effort
(LE) in communicative activities. Prior research findings were often not transferable to pediatric
populations, highlighting the necessity for a method to assess LE in children in natural and daily
settings. To address this, | examined the potential of utilizing smart eyeglasses to objectively
measure LE in children by monitoring blink rate variations during learning and communication tasks.
Our _investigation included fundamental experiments on blink rate fluctuations in response to
auditory stimuli, such as noise, as well as applied research within educational or practical
contexts.

listening effort



B X C—19, F—19—1 Gm)

1. WFERIAR S D 5

W, NI AR TR STV DI, IERDIREEN DR E S L EZHIT TN 5,
SCHEHFEIIVES O EEEZ 2T, 2017 FITBOE SR RIS EHEICB VT TR -
KIEEH TRV 25 L Cnb, BRI, 17277 4 7 7 —=0 7 ORI o T2
UGE] RO B, TIVETO X I ITHEEM D — R EIRIEE 217 2 s Pz, WEARE
Al LRI B RAH A 5 X0 RFEERPIHZ TE e, 2O—FH T, EBRINFRETDO IV
—ESGEAZBET D L, IZUDITERNICSINL T2 b DD, RAICEFEICT OV TVT 722
<2V, Ewo BAVIEOLE®D 2 IWEAE S D7 < ey, T b O R BEARENE 2 2 &I TENC S
WX, SRR R TEDLEZDRV] LWV oS EPITENE OR AN DRI SND
ZEMZVD, EFETITHEE THEGE I NRR & 720 a3 2 = —3 3 V8 Tk~ 72 8T
ERELC TV D EDOfERMbH D (AfRD, 2018),

ME T COMEWMDICHOWTHREFT2FEE LTE, ERETEEICEHEINZONE NS
B CTH D EREGRE [Nz, EMICEEID 2O ENIZT ORBMB N EELIZONEND

[Listening Effort] & HHOETEFHAITRETH DL EDIEfL R IND L5172 -7 (Gagne et al.,
2017; McGarrigle et al., 2019), Fkx DEREHRZ AT HERIIE, DHEESCEFRNBAVIR L7
B RIERAERO TN G B I RSB L T3 FICORTEE T DIEE, )W E 2 EBICED
TELEE, HFEEY D5 o o EETCR & 2k U7 T & HEHI 5 /ESE5E O kR 2 7230 En LB 7
KOOI, HEEDNHET DR TS ORAEEOARIT LV KT 5 (Gagneetal., 2017),
R LI H D/ NFRIRFEOIRE, EEOBELRBORF R EOBMEOH L HT S
FEEREETIZIBW T, Listening Effort A XV @ E 5 2 ENTHRIND, HE T CHESDEMIC
FEELC& 72 & LThH, %< O Listening Effort 23581 H AL B IRWLITIE 57 RLCEF DO FIZ H 2720
DT, WEARKIZE S TFEFORRTWVWERELIIEARNWTHAH, ThORL, BEENEORE
EREIZHE & BT DD &0 D BERUSHE D A2 B L CUW T, Listening Effort O & faf 23w\ B
BN Z DWEES 2 /A Z L2620 1E5, 207, MEE THEEFO Listening Effort &
IR AN D REAFORNHES T OV THET L, BREAFOERZRAI 2= —2 3 U1
a2 X2 DT2ODOEFENRIARZOH D FIZHOWTRETLHZ Nk D,

2. WHEOBRK

METCTOBMEWMYAENMETLTRBY, ala=br—r g VRS 2R TIREAEDOTT
ENRR S D X 91272 >7-—F T, Listening Effort &\ 9 #7550 5 & VA GE O R #E X 2 5
L, XEERETILEEBER SN TS, UL, ZE CIIEBGEE N .0 & 2o TTD
T & 7= Listening Effort (ZRI AAFZEDIF & A E RS 255 L LRV, BEAd %25t
Gl LT2iEN DLW ) BETFET S (McGarrigle etal., 2019) , & Z TAMIETIL, WF5E
1 & L < Listening effort |ZB89 2 CFAE 21TV, REAEFEEILORR L LIZBEOWIE EOFR
A ONZL, g2 & L CERELOHFGm CORENMRGFEEL T, WHEAEED
Listening Effort Z &N O EICFHET 2 FEAHBE T2 4B E L,

3. WD kL

WFFE 1 O SCRRAFZETl, Pubmed <° Web of science 72 & O FH 22 SCkARZE YA b 2RI L2
5, REARED Listening Effort & U Listening Fatigue 4% > 722K L, T ORNRZEI T
HZETHEI DS TFENREICHNONTWEOM, )REAEEZ SR E LEBIZIEE I Vo
TERREDMFAET DO E VI HEHLMNT LT,

WFgE 2 Ci, W% 1 TR S 72fRE % L2, Listening Effort % &L 0 fE{EICHAIT 2 72D D
B LTAY— T A 7T ADIEMN ik le, BARRIZITETER AR L, HF FCA~Y— K7
A 7T AZHGE UTORD CHEIRER 21TV, M OARIC X DB B OB OV TRRE L7,
SO, AN A~ — T A 77 22835 LTREETHEAGEZm I L, BE o B NEH)
ERIGE DR LT APEE) & OBIEMEIZOWTHRETT2 28T, A= T A7 7 22N
7= Listening Effort O FEAM D I EEMEIZ DWW CTRRES L 72,

4. WFFERR

(1) WEAREEXIG & L Listening Effort (2 B9 2 SCHRAOIFST

Listening Effort Z 4} > 7250 2892 & 2O FiEIL, DERMRZR E 2 AW N FE LS, 2)
FEER7R EIT K o TRl SN2 BB FIEICRE S SN, FRIFIELS BT, a) s nRFH
72 EOITEIEAE 2 23R, b)REFLES 7R & oo B AR IS B3 2 AR BRARAE & O T2 REAM, o)k
PPl 70 & 2 FRE & L 7o B AR 2 il s A S v 7o, IREAELE DI ZEF M DN WG A1
H & O S IZOWTHIREICEfF CE TR o7c 0, S HICEFREMICE LB 2561013
ESROMENH -T2 LT, Bk &2 W= 8 TVE TIZIEMIC Listening Effort 2351l
TERWATRBMEN R SN, 2070, BB FEOIERNEENTZ b OO, 1)ERF OEH
FIOE FLEE DAL T 72 9> 5 Listening Effort % IEAEIZRHH CE W A[BEMEN H D = &, 2)fEAL



BTGB O FHANC DV TR R 2 2 LB & 3 5 72 DI IR T& b Tk
RNZ L, RA RN PR — L SN ERETOIEENIEEAETHY, BEAEES
EDOTRBENAE T HAREMENRH D Z &, Vo FREN i Sz, L7e- T, ZhbofEs
R D 7o O, 72 51E T, WEAfEDO B HE ORTF 2 ZBIICHME T 5 L 9 T
EORRENRRO LN TWADZ ERHLMNE 25T,

(2) A~=— T A 27T A%&{EM L7z Listening Effort O FHIZ BE 72 JLREAFST

SCHERIFZEDAE R, R A fE & X521 Listening Effort [ DV THRFHT B BRI21E, EBREO AL T
< HEGHRORTFIZOWT, 705 XL fEi{HE 22 5 1E CRBITIEZIEH L7222 BRkHl L TV < i
FMED R ENTZ, £ 2 CLEOERMEZmM T A~ — 8T A 7 F Z%{EM L T Listening Effort O
M FTRE T 570y, MEHERR N Z XI5 & LTz SRR 21T 5 72,

AREFROFERIZE U CIBAE PSS EREET CThH 5720, DT CIIEO A ZFH L,
BB IR IO REZSI A LN ORI OW TS THRET D, BEERAEZRIZA~—
TA T T AN UTREE Tl TIRIRCGEBR 21T\, A~— T A 772 %@L THELNTBE
AEACOWTHRET 21T o 7o, FBRTIL, MEF ORREEIZ OV T/ 11« RD 3 FfE 2 BUE LIZHRER,
MET DS HRRREE DS Tt B D R RICHIIN L TER Y, ITEHEESABIRE 2 FH W TR L7258
TG L RIRRDRER G DH Z ENTE T, 3bb, Av— N7 A7 7 AT HZLITE-
C, Listening Effort Z 34l T & 2 AJREMEDNVRIB S V70, AR 26 OFER 2 FZERICE E Y
A ik 2 B, WREEDOH D WEHEAE~DEIG L, TOZEEIZONTHRF LT
TETH D,

(3) HEAIESEIZET 2 00REED FZBIFEN B3 2 15t

FEERELH COMFNOA~— T A 77 A%IEM % Z & T, Listening Effort (2D THEHH|
TEDHAEEMED R S LT, £ 2T, 2 OfMlilE B HATESHEICB W TH ARETH D0 2 1
T A0, BERFAEIBICAT— N T AT T AZEE LZRECHEAFEZBILTHS
W, JEEINAE LB B0 72T & B, HIR Y B E ORBRMEIC OV TRET EIT o 72, BRI
1%, A~— 7 A 7T 2A%ER LTRETREICSNM LS, TRENORETED L H RiEH)
EAT SO0 LN D FITOWNWT, ZOREZ NS (B 1 12:45-13:45 5EFE, 13:45-13:55 7 4 A
vay), KOZEOLEZOAGORMICET Rt E2RD-, HbET, TNENOIEEINE
Z ez IREamAST (LARMEW-4ARTEY) | KON LLAPRIULE HE N TV D480k L
TWD - JEFTH D) IOV T 4TI L TH B o7z,

FHANE 4 FMICE>THEBIS N, K11 CozMe Cot M e Cot s Lo
& i o — HORMFERICH 5 10 53 & i N\ ) e o |/ Fner
OfeBEE £ (L), o 729 S Ed (), | Zf"

MERY B (FE) 2oLz, KPIcH
ASN TV DHERRIZZENZNIEE) O X Y] D
ZRLTED, Z0HADOIEENT Lecture,

Discussion, Presentation ¢ 3 FEIHAIMT iU
TWie, BI5ENE ZNFNOEE & Of%
B HD L, WIS BN Coh D Lecture Y71H
RN TEIW TN B IR ERITMR S
2 DD, Discussion <2 Presentation D35
HTIEEEEN EH L TV BERTFRATE
7=, & Z T, Lecture %31 &, Discussion M
X Presentation 352 351F 5 B B 2L, 5
7o ERES, EIEY BEECAEF LTk
THELZZEZA, WTROEEIZBWT
% Discussion & (X Presentation S5 12331 D
BEEOERBBEIZE N> T2, T2, Th EEEEEEEEEEEEEEEEEEEEEEERE N
> @?‘Eﬁ% X0 H"\jl{j{'ﬁ_‘% e ﬁ%’f fQCIE@j:H EQ Eg'f% CD: Cognitive demand(1-4), MS: Mental state(1-4)

Total blink counts in
each 5 minite
8 8

N *When the acceleration peak of 0.07-0.3G is detected, it is counted as one time
CD Z EBALNERoTz, SHIZAS
OARBEICEI T ARk & OB W72 BIR & T 1 Lﬁéﬂ?ﬁkiit:mi% EHH—HOBEBHK - ST EEM -
S - . =) MO BERTHZ
L2 A, Flz XX 11257 L7 Presentation 3 BIRYBOBRIIEA

AT, ZV—TRETHSTZOHFUSND A R—03EEKLTY Ty 7 AL TWAXMET
IEEEEMET L2Y, BPTERIENTE LWV HEICEWTHRERRIE T 2287,
UbXv, 2~—7A 277 2%EMT 252 L THEBRICBIT 2 0HIRRE A2 L83
L9 DAMMEMNRB X bz, SRIZINOOIFIEL, BEOEELOREHRTZY, aIa=/r
—2arNEVEL BRHBHETOHREITH 2L T, FOZUMICHOWVWTH XX 54
ERb D, IbIT, WEAEZNGE LML ERT L TETH D,

(4) OO
ECHFIE & B L, MEE TIEHUKEEA R 2 5 sh IR o FEREHIRE 12 B9 2 4580, Listening Effort
T D72 ODOFENT OB O FEIZET MR EITY, s ~O&fR E 21T o7,



65
2022
Audiology Japan 177-184
DOI
10.4295/audiology.65.177
52
2023
53-60

DOl

listening effort

68

2023

listening effort

68

2023




53

2023

Kei Tabaru

Objective Assessment of Listening Effort

in School-aged Children with Hearing Loss

Hearing Systems Presentation day 2022

2022

https://www. ibaraki.ac.jp/news/2023/11/13012149.html

(

2023 11

-2024 2

)




(Innes-Brown Hamish)

Reseracher

Erikshokm Research Center Senior

(Dau Torsten)

Health Tech Professor

2023 2023

Hearing systems

Torsten Dau

Eriksholm Research Center

Hamish Innes-Brown




