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Listening difficulties (AR TIZ LD Mg L, B ZHED NEE LR T) 2 I3EH»RIGTTOREE
OEEFW D ICERED R, HEEFCBI2HEMV X DD 2IERMTH 5. LD IZDODWTHIZ
SR [1] 2 2 2B VT, Z O KHEZ KRR & PAREIC XA L, %% % Listening
difficulties with clinically normal audiogram (l% L T LiDwithCNA & $ %, A =% 77 ADIE
WRBENREE) LREATWS. 2L, MECE{EERRVE VIRV ELTWS. ZLT
F#12, LiDwithCNA IZ2WTid, HiXToOMEROERUHICHEARRI R, “GERP) TR ®
=XV I XV O XD BREBHBEDOHEOFEN DR BV e fEfiahTtEe S, “F
B ATEXMHERED LB e Wb EH XN 5 L BN EE I NS e ZEZ 5N, MO RTEERTE I H
PbcHD Vb T\, 2020 FICFIR/I 51k D TEHM (IKERCH 2 1% DIEEIH, X —
7y b AN O MRS 2 ERAICHRET L, ‘RS 2avite—1$5, WO EELRRA
BREARD, Rz B OWFFEERIC & o TRE Nz BIZIETHR [2) W5 EHIN RS D 5.

FEHHEHRUFEMETFED 1 O TH 2 HEMEME G (Auditory brainstem responses : ABR) 135
RRBUCFAER SN B WM FHRI L, RIDEIEOER (BRI 5 K6 Z2/ 505 £ TORRM) 1%, 58
DERRRE, WAARRRERZ, MR, T, WHIERGE, iR En 2 g (HK, S (RE, T
), f&, iR O—HMERTVB ZehbhroTWa. FIRIISD “FEEN” ZHIHS 2 MMAER & ik
AR Ol EEETIUL, ABRIZBWTD “BEN 2HET2E520D HE S5 200
LBV, REAZINET, FRNIGENMSD S ABR EEGREDOKIEOESMT e LT, HEcEs
vz —7 Ly M (&L TDSWA) %@ L7z (Bl 23 [3, 4]). AFRTIEHEC ABR EENE
TR DSWA Z5#H U7#ER % AT LD &8 L ¥ 7 IR E UM E TR a3 5.

2 MNE@FE ABRy IC DSWA %@
ABR RJb% 2 %728 10ms ¥ > 7Y ¥ 7 ENTiE R 7 — & % epoch &S, epoch & 512
o> TV 7 TF—=& xg, 21, T2, -+, x511 DR 5B. Epoch, = (xpo, Tr1, Tr2, -, Tps11) &

N
N [ FEE LT ABRy = & Z Epoch,, % % %. R CHNEEEEIEIC DSWA ZEM LT,
k=1

8
ABRy = ISWT(SWT(ABRy)) = 3 Diy + A8y £X%. ZIT, Diy ¥ A8y E2heh i

BHO detail ¥ 8 FHO approximation %%, X 612, IEHEHGER (AS+DS OMBUEIE) %
IR S (slow ABR), @EHREGE (D1+D24+D3+D4 ORERE ) & 7 4 sy, WMot
O JEIHGEIR (D5+D6+DT OHRIEIE) % #iemsr (fast ABR) ¥ 35 ¥, fast ABR 123515 5 18
FRXIFEACIEZ LS TH A 6N, —F, slow ABR XTI LA —EDMEIXEBRFEIHD /=912
BETH -7 FHIIE [3)).
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3 A8, D8 DINEBEDHRRER

A8y, D8y Z0ENZ y;(t), i = N & LTRRAZHEH L. y;(t) = a; + Bisin(knt — ~;), 0 <
t<10. 22T, KIFTEKTH 5. o; [ FEWR (DC) B, B XIRIE, v, 3MiHZAEZ Z 2 h R T KA
Bo, choz#Eatls s, 2618, ERXOAMMEZ On(t) = krt —yn & LT, O000(t) ZHHEIZL
FHIEZE A = On (t) — O2000(t) = YN — Y2000, N € Ny % y i, MEEE N % 2 #i> LT Fig. 1
WRRLz, MBEEZED 2, HKLRDSONHEFIAT 25 % A0 PR TWVWS X512 Fig. 1 @
ERPLBETE S, £, FE L 2EE N 2P L TITL &, 2000 B & ORI O fEHE
|AG] 1% 0 1ciE0< (Fig. 1 XD, MEC X 2BRONMHERIRELZBIR ST 2 2 e TE 5.
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1. Example results of convergence of Af = vn — v2000 (left graph) and |A6| (right graph) when A8y, N € N,

4 Fo

FERMEIRUHEMED 1 DTH 5 ABR TH S0, AFETRLA X S1Z DSWA Zi#EHH L BIE o
BORIEEZBIE 3 % ¢ fast ABR ¥ slow ABR IZEBRZZIRZ2F V2T 52 ehBbhro7z. fast ABR I
BHANNC X B IRENERE MR 24 Z1EH e L TOHNOBIEICR 2 DTIXi WA, —% slow ABR
FHR (PO TE) BHRTH Y “FE” BEIREELTHWE2d LRV, 2O X5 BEBEERY
WCATREIC T 2 A AFEI T & 4T LiD WO 2 00d Ltk .

BEE AMIRICBIT 2TV 2 -7 Ly MHERB XUITICOWT, KIREERFDBEITE—ZIZ L SFA
REIFZICEZICORY ZHEERZB->T0a., DEDEHEBEL LTS,
SE
[1] JIFEETHA, Listening difficulties with clinically normal audiogram —REJEIEICHTF 2% 2
Ji e 2l EoR#E S — , Audiology Japan Vol. 66, No. 4 (2023), 237-246.
[2] BEFRAERIEIFSE 2 > 2 —, https://cbs.riken. jp/jp/press/20201213 . html, “TEE
17 Z IS 5 ikrE b [EEg 2 FE R (2020.12.13).
(3] HIUET, SFARR, BB —, BECER Y = — 7L v MRITIC X 2 @B SO0 ¥ — 7 1BRE
M, HAIG B A 25 ES, Vol.27, No.2 (2017), pp. 216-238.
[4] HIETF, SFARR, BFEE—, vz —7 1L v MEITIZ X % slow ABR & 40-Hz ASSR o Hii#l
2, HARSHABFEERESR, 840 (2017.08.06).
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1 Pandey-Upadhyay IC&dVx—TLw bEHIZCOWVT
BB o € L2(R") BSEFAAN R TV 2 — 7Ly FCh2 EIE, MFRICERINS Oy 20 L 1%

R 5ARETH 2R Z WS, .
w

|W1"'Wn’.

Co= | W

Z O, B f € L?(R™) ® Pandey-Upadhyay[1] i &3V = —7 L v PE#IL

Wol(.&) = [ 016 &ald(E (=)o €altn = ) 7 € R € € (R {0)"

WKEkoTEHRING. [ K&k2Vz—T Ly MEEAREILUTOEY TH 3.

dzxd¢
‘§1§n|7

LIRTE, V=7 Ly My € S(R™) 7 — V) B (T) = [pn (tr, ... b, )e i Tt i) gy
(TeRU@ﬁ$—bd¢ﬁ%ﬂﬁﬂ"kaiﬂfpé%@t?é.it,qug)wxm
BT 27—V LB (Wef)r) = flr,... . m)0lE i, 6 ) O &£ — N dE T K
[(1/2)€1,261] % -+ x [(1/2)€n, 260] KAENT WS, ZOZEHS, [1| DY z—T Ly FEHEH
W OBRFIRREZRD X 5 ITERT 5.
2 BRFANFEMEICOWT
EE 1. feL2R"), (20,°) e R* x (R—{0})", s >0 T 3. I (20,£°) IKBWT [1] DEK
TYRL 7%/M H RT3 21X, 0 DH 365 U(zo) & 0 Db 28065 T(0) BFELT
dad
/[ Wy fla R+ P =% < o W
U(0) xT'(€0) [SRREE

DWRILT B TH5.
Hormander (2 & 2 B OBRATIRREZ BV L, [1] O5EORRMEL KT 5. JAHEZERIC
BWT, [2] TREEMESFOILKM/N & FHEHH W ST WS D3, [1] TILEAS SRR 7 OFEAKHME /N A
HouohTEh, MR LT, 2] LTS A THEOERMIRREEZ RS Z K5,
EE 2. feL*(R"), (20,£°) e R"x (R"—{0}), s >0 &5 3. [ (20,£°) IBWT Hérmander
DEKRTY RL 7%/ H RT3 2%, 20 DHZEHETEFMCLICEFLVEBsc O v Lo
B B FE T(£0) DIFIEL T

teR".

sO=03 [ Wl @Ol Gl ) ol )

/ @GR + |¢[2)de < oo 2)
r(°)

DHILT 2 THS.
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3 FFEE
Dggn =21, = (£,8) OomiEZEr bIETH2 T 5.

EH 3. f e L*(R?), (20,%) € R? x (Ro¢)?, s> 025 5.

Py = {r=(nim) € oop?| < 2 < 2} g
KXo TEDSND O DFEILE Ty (€0) ISR LT (2) DD LD IR, 2o DD B U(zg) & £°
D& BHEELE T(E0) BEFEL T (1) ALY LD, IS, 9 DB 236 U(zo) & (3) TED ST
5 Ty (£9) 1@t LT (1) D DR BIR, 2o DD ZEHTHEEMNC LICFLVWBER e C° &
0 DB BHERGET(E0) BFEL T (2) DS D LD,

SEBADMBIEE . HiFicOWT. 3, Wy f(z,&) EARD X 5I2ZD12571F 5.
Wyl(.) = [ (600 IEEIHE (0 1), Ealta — 22))
+ [ (0= 9t Gl 0 — 1), alta — ).

Ui(zo) Z {z € R? | ¢(z) = 1} KEEND 2o DTH/NITEHETHZ2 T 5L, 1 DHORDi
DAHEZEZE IV LS. L DTN ERIEEHETD(E) 222 TET, 2L T
BUR2IA D 32D,

dxd
/ / W (f) (2, O+ [&1]? + [6of?)e H%
R2xT(£0) 1€162]
. drd
// (& 6 )P+ 6] + ) T
R2><F(§0) £162]

‘(be)( (1 + | + |m2|?)%dr < .
Iy (€9)

BPICOVWT., Yz —T Ly bOWEEAREHCTHEE f(t) % 3 20FWTHIT T, RHEER
BT ZERRS. U(rg) a7 b R—F2Rb, oo DD 2LHETEFENIC 1IEFELWEK
¢ € CC(R™) & (3) D#EILE 'y (€0) EAWVWTERIN S RO

dxd§
[STS]

fors () = C; // D)W f (2, )| Exal (€1 (b — 1), Ealts — 1))
R2xF¢@°

HYRL 7% H BT 5 L 2mid+9Th %,
25

[1] J. N. PANDEY AND S. K. UPADHYAY, The continuous wavelet transform and window

functions, Proc. Amer. Math. Soc. 143 (2015), no. 11, 4759-4773.

[2] S. MoriTOH, Wavelet transforms in Euclidean spaces —their relation with wave front sets
and Besov, Triebel-Lizorkin spaces—, Tohoku Math. J. (2) 47 (1995), no. 4, 555-565.
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1 @C®HIC

BB ' € L2(R)(1 < i < 0) XL, {a?/29%(a’t — k)}jrez(a > 1) 25 L2(R) TOEME LI
B E MRETF a0V -7 Ly MEKLIESR, HERFIX a0 =2 OHREP—RINITEZ S
NTWaD, ZHLHOGESEZ LI ENTES.

HIRAFICBE T 27 = — 7Ly MEROEITIHIL L LT, [1] &2 EMGERTICE W THERKE T
WHBBTRINIRSRNVWI L EZRLTWVWS. %72, 2] R [3] TlE, MBERTF4 DYz —7 L v b
DRESIEPIRBE STV S.

BB, REHONEE, FEKFEOKR L L 0HFEFICHES L.

2 HREF 4 OSERIGERN
HERAT 4 DY 5, ZERMBEBRITIEIRD L 5ITERSNS.

EE 1. XOFKMEHT L2(R) O 2ZMOH {V,}jer ZMIRETF 4 O % &E AR E BT
(MRA(4)) £\ 5.

(1) V;CVjy,j €.

2) Ujez Vi = L*(R).

3) Njez Vi =10}

(4) f@t) eV, <= f(4t) € Vj41,j € Z.

(5) peVoPFELT, {p(t —k)}lrez % Vo TIERIEILERICK 5.

R T 4 OB, &0 (1) DR —HNS.

3 (BEREET 2 OFEHERYT—TL v ~Dfl
BRI T 2 DRIHIR Y = — 7L v POl LT, RO LS5 %DDOHH 3 ([4],p.381, il B &2 H X).
JEEDEER (€ Z 1T LT,

2¢ ¢

9T 17

+ _
= _[ ol 1"

7T:| U |:2€7T,2£7T+
o, K, =K, tB%,

K, =Kf UK,
v, BB B RTERT 5.

[04()] = 1k, (©):

T2y, pUIHEEIRY 2 — 7Ly b3, X561, TOHBIEMSF Yo —TJ Ly b IR
(=0Dr %, %% Shannon V= —7L v b THH, MRA »SMERT LI LM TE 5.
(=10t%, Y IEMRADPORT 22N TEZ. FHEE Rr—V V7Bl %

9/5(&-) = :n'[—%ﬂ”,—w]u[—%ﬂ”,%w]u[ﬂ”,%w] (f)
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LED DY, 2 DR my 1%, XD LSk 3B.

£o T, .
¢1 (g) = ]]‘[7%W,*QW}U[*W,*%W]U[%W,W]U[Qﬂ',%ﬂ'} (5)

YD, A=1DEDVz—TLy FEERTE 3.

(=20t %,
K = [3#,7@ U [47?, 37277]
THDHDT,
Ko = |- 2 —am| U |-n~ 3| u [ 2ma] U [am 2e]
L%, £o7T,

[72(9)] = 1 (©)

CRBED, A=2DEEX, Journé Yz —7L v FW\», MRA 254X w2 —7 1L vy b
THDHZEDPHILGNTWS.

4 FEEONA
KT, FHEIRY = — 7Ly MCREL, MRRT 4 OEHEREEL 2572 — 7Ly b
DHREE W ODHRET 2. 72, MRA4) 25ERINAEVT 2 —T Ly L OB AT 3.

BEE AWML, JST RILARFZEE PRI 7 1 2 F 4 JPMISP2124 DSR2 Z T 72 DT
H5.
BE R
[1] P.Auscher, Wavelet bases for L?*(R) with rational dilation factor, Wavelets and their
applications, Jones and Bartlett, 439-451, 1992.
[2] A.Cohen and I.Daubechies, Orthonormal bases of compactly supported wavelets II1. Bet-
ter frequency resolution, SIAM J.Math.Anal., 24(1993), No.2, 520-527.
B] L F7y— (&) WWHER - rax Rk GR) , vz—7L vy bD 103, 27V =7 =
7 75— 2 %05, 2003.
4] E.~AVF Y TR -G AR (F) AEE— - BREE - ®)IIF— GO, v=—T7L v 1D
FLRE, BAERAN AR, 2000.
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