Power of Sound

Bﬂj]z

( B EIRKEPRAFRHE )

Advances in the International
Research of
Electroacoustic Technologies

*x ik B 4

Dl IR [ B2 ZE kA

h p //www ph m cn




FE Y ) B

(E

PP

1y B AR [El B 52 3 i )

kOB %

TF I ¥ &K A
Publishing House of Electronics Industry

Jt 3¢ - BEIJING



W& @

A B AR E PR i 3 24 AU 2 AR L2 Audio Engineering Society fi /T HH S5 78 4 60 1= A 40
L7 AR A A A . A E R TR R AL AR 2R, AW SEHL ., 5t . MORE
M RMIEE  FPE . (FEAbEE . Lb e, D ECE. ABMATRE, MmN, xR eE
FAVHREST . RS HA R 9 bR dE 3 8

A AT Sy e, 7 R AR e ST i RHIF N DR T AR R A B 22 45, e il i 4 e e L
Uifr . FTE A R A S

RVl , AGLMERT U S RA B2 i A .
FRBUITAT , ARPLLTT

EHBEMRSE (CIP) HiiRE

PR USSR EPRIE ST IR B A . —Ib AT AT Tl L, 2017. 10
ISBN 978 -7 - 121 -32644 -8

[. @ 1. Ok 0. OEFHEAR-EEE V. OTN912.2
o E RS A A5 0 CIP Bl (2017) 25 218413 5

ALY W &

B Rl dbniERE ELR AR A

I LRI A RA R

WA AT L Tl Rt

AL sCHTHEVE X T A B 173 {548 Wk4 100036

: 720 x 1000 1716 Eigk: 20.75 4L 535 T+
2 2017 4510 45 1 iR

2 2017 4F 10 H &S 1 REpKI

22000/ GEHr: 98.00 I

=
BSOS

JUAIT A 52 1 R PR A AT B o A, 1) W S 9 05 s, 5 B R e, i S AR R AT
Z, AR MEBIAHEIE. (010) 88254888, 88258888,

[T BRI A HEE 2 2lts@ phei. com. en, @ RURACES G A ME1 2 dbqq@ phei. com. cen.

MR 542k . (010) 88254456,



ik

]

HAMIESEAR O ERMERCHTEEHER, mSEEERMESREEHN
IR Z—, FERERZIHE R MSCEE IR AR A SRR m LS A SRR
WAz . WO, MR TR KNS H A IA AT, 1876 45, DI/RAM T
WP, 1877 4F, iAKW T BSHL; AU ST S S MR, FELH T A S
M), FERAPE X L, AR A SRR RS, MRS T R, PET
FORREITR T ERICH T (87 - HbUR) M=k, (HIRAFE “BEA
REIRIE” AR, 1581 4F, WREIER T+ FRE, I T SRS HITERE
ik, fRBRE I 4R S AR A TR S R MR, BarttfEm. + =%
FEASR— UM T+ A B R T e, JERERA AR s E AR R A
B, R ETER 2 AR T IHIRE SR RZ AT 6 58 Z0 R %t . 7ELL S #9300 4 [H],
AW IRERETRFERIKAE 7T B 238 T RBIEWIISI LT E, 1926 4, EE
NN EIHEL S A SRR (FED, YA 75 R 8 2 & SR A58 5 R
HRAERAEEAB R . AR, TFHER . RS, H4FEZ)E, ARl
A R R, SR b —IK T SR LR

Ak, BEEFHLMHADER, BHiEEMHRERSE, N TEEKEOE - FagfenliF
ERBETEE, TS5 EA RN B ERZ A E AR AR . FEAES CERZ,
2017 AEsm AR BB, TERS S AR SR AR B A 2, )
A AR R R R A 7R 2 5 e P AR LB B IR BTk, A2 4E 0 s S ATl PR e T
EH— KA HMREFEL, EXFERF R T, $5mmASHEAREPRHTZ (6th Interna-
tional Symposium on ElectroAcoustic Technologies, ISEAT2017) 7EHIIELA A EIRERE 24T,

ISEAT2017 Hipg st KFA 2B RT . mat ARG e . IS B TP E Sk
B Eh, PEBFICHTIE DRSS, PEAEEES/PEE ST
feores. WEEFFWEATI 2 . IR B MRS PO, (BAEEAR) 26,
G R AR A PR A R UM, ma s KRN S Be . B 5t K2 7 2 BRI & G R I
SV R EE 2 SRS A2 GRFIBE T . AL KT 38 .

EARSER, R Ehskigs] AES Mk F K EE David W. Scheirman 54 |
AES FiFRH K 3 [H Sean E. Olive -, AES 4 i % &5 3515 % 3 [/ David Griesinger 18
4. %[E Wolfgang Klippel #(£7 . 3 [E 252424 %5 35 Christopher J. Struck . 3 [H
Bose [1] Akira Mochimaru -, 3Z[E Sonos & i #GESE T #20f Richard Little 52428 L1
MLEWAPERA RSN EARIER ., B, BHREARALTER, Uik . miRESL
Fpr B RBHFARR . R ARLE | MO R, JFiH S BT IRAM 2



v FEHOAE (LABRAKABRFLER)

M AT . X R— R T EPR e K ATl %2

AATREIE T 557 o 7 AR E PR 2 0084y 0. BAE KRS M s
H S (Power of Sound) ™, HiiE, ML, CD WEHL, DVD, MP3----fEHI 5 £
A, FE AR 0 R Z0 e 28 3 AT AR 06 o 34 2298 K9 A & A 3 B ARG
£, WMVURGG TGS . B0G T A AR 88 VF 2 5mAAY 2N A R 75 35 7= it T a4
HRZI M it A, AR 2 2 SARGEHL . SERA) iPod . T E M Echo; F& 4
A FHARBEAETR, WiEVCERE T 55 54 L0 . CD o mm &
FEE KM, BB AT O 22 4 g,

TERFHHR AR RS L, BRERNBOI TR LB, TREIIIECh THASM, &
IT7E 2015 AFRIAY “HmT + 7, BB “TRAEE +7, W )+, W+ BRI
A, BERAK, WD, ERAREER, Hh R 2T “ &M “7E+" R
MARE, BTER, SGANA, BEHmERAS, HOGRETHARE . <9,

ABEEHFERERANG “EB”, RS TR0 ", HAEEEY R
e . PR . Rl R = R4, B R R R N AR SRR

IR B SR T IWT AR i B B R, FRATT 72 S A e - B A 0l
BHBIFNGIR ., David Griesinger {7 (SCI0 SRS ELACE SR T H SR —— 3 T
ARG ) — ORI T —FpEER AR BN M, R A A2
P, XA G B LA S5 i 2k AR 2 AN e s e S th 2R AR TR . 2
J& B LR a8 e AT B P IR A SREAL R, 2SRRI T Bt R AR e s AP XA
JTHERFFE AR, ARG ) B2 S8 75 s HAt— o2 [l bR R S

Sean E. Olive F+-7E (HiiWr & 50 A B HHLH B g8y — e,
R T BT 5 AR EAUR G G TR %SG T T — RS2 00T %
g, FIH 71 22 EA—R T & BT 32 3O A B2 B0 7 A4 S 02045 S
PRI SRR TR SOl A SE 56 Jr ik O RERLIT 5 S0, X S G 0 AR R 4
7 H RGBS W B AR S U TN R . 2 P RN O B B0 I AT HNZ A HAT
& E AR e A A .

Wolfgang Klippel #4275 (V¥AG HARR & 0 5 dtEaE) — o dsr 73
ARG R ERAY, ST RR TR —R R T B D3RS AE Th 34504 19 4
KYESHT: H—RNRET QBN R @B AR AR KB, B T xRtk Bk
BMEREMTE . TEFRZZ AT, ATWT B AR B R AT S A s e T (el B, s 46
I ATHE— 28 XA R AR AR R MR B, ST AR U . Klippel 22 1E IE %
RAEFA SBERRE R AT T FARBE A MER S5, 300F T Ry B9 & s,

PR G Christopher J. Struck 76 ( EALE A ] 41t 257 12 40 ] fife e i3 A~ i) £ 7)
—3CH, FIATHYULAHEAR LS, JFA T TR TS AE MG B bR, Rk
PV T 2 R R A k. SO AR, RS A S 2R T, 0B A




nu\.

B

Vv

INSCEL T FARNaR . —amw, ARMISEPRY AR S B 3 R s e R 22 18]
ZSARE /AN R, BMEARLEERTTEBRET,  F i S0 i A 1oz e 7 s vl H i
e S| ER IR VE anr e L M BV INI U <% B s AN S|V R =2 7 B | R <
T RORANERR, N EEAL R R R R, VEAS EALAS | A e T ) Al )
F Ay b 0 Bk LA 2E 050K LRI B eSS HR i B UL AR R R BB R .

Akira Mochimaru T8+ (77 2 40 o (19 A8 48 0 PERE S . B2 AR [l Jost A1 e A 3 )
— XEEA ISEAT2015 iR SCIMIFFE 4 L, 204 7 AR B9 i B HET | ff TR )y
K. OEIME MBI, B RS e R . ARSI b E AR
A 48 R sh O E AR IR T B bR ia r i Ewa A B o6, bt TR R A Ak . BETET IR
SER L P B TR SRR A AR U T N OO IR, DT S AN I AR X P 4 AT 7
FI—B00 & VA, i FLA R 48 0 R AL G, WTRIEME R & &,
11 JCA A I ok 47 2R R

TR L K Steve Temme 75 FH 477 85 o Jo 458 il (4 70 28 & S0 328 5 ik Bl 1 435 2%
BIPFANY —SCr ot T R A ) A 3 g R e, JFVHE TS 8 4 1R Wy D
R R R AN ] bk R X SERARE . SCEEVEAT 1 LRRH 45 55 8 B 6 7 2R 8 Al i
P R EE R, RN T B M (AW By BB R . A, SCEERTHE T I
BE . BARGe T e B vl s i

e TFET Richard Little 75 (AFRRME 768 WAL & 475 s Bt R AT — 3
Hi X} Sonos T i —3k 4 75 g L AR BB 0 CAER Sy, AF4n s £pt Bo i
Instron $i7 7 W0 iCAIL I 64 6} 14 e RS B , iz P AT RO/ i YA HE 32 0 2 1 I 1
RERI ., FEAHTAEERE -, ARBEARTT AT AT, KRR TAERL T, B 58 U
AT R8T, XA BRI/ P AR A sHE B S5 R 09 HR g, VPt TR
i HERATH I

RTME, SAREBEREAHT M9, EXHE, dRMESEEIEE S
FIRFR R S5O ATF 5, Baf AR AL | A SUA P4 B, &OTS
G TAE, R LA S B A 43 AR BT I B AR SR A SV 3 T4

MWFFERNIF R K 818, ERUREAs | IS | Lkl S = REEARZH R
ARelE . AfrE. Mz, TR, FREOABA FRE N s KA 4
HWRHEAA RHEIR R Z M RV e A SR B, WA i E STk — 3 A 3h T A
B, ABRAIRERESTERT, JudRCHL, 7E A USRIt — T K !

v Sak 2P

PR BRI 5T B
k5

2017 49 A



[ TR e g N o b 1
Accurate laboratory reproduction of binaural concert hall measurements

with headphone equalization at the eardrum  «++esssessessnsassesscemmsniconsenennsnes 15
S TSR T OUE LT B FALIIH T eeeeeeeneeenenneen 28
Why is headphone audio so poor, and what can be done about it? «ee-eeereerieeniiannn. 40
HAHLE AT 2E? AR AN FIIET?  wovveeeeeerreessenenneesseesseesiseesneens 58
A statistical model that predicts listeners’ sound quality preferences for in — ear

headphones — ««ssssesrsesestetemitte i 74
B S B A B R BN E R RAFAIGE T oooreereeenenranersinncnessnsessasasaes 90
AL AT L BT EIBRIII +++++svssosvenswssvassomsnumsnss sansuanosas sevnssisses ovs 105
R TR EHHL H, B BEATIRTT -eeveerreereeremrsessseeesesse st etessssinenaes 115
Assessing Loudspeaker Performance in the Target Application «:eeeeeererseerieneiniannie. 126
P B A0 i B S B 8 vsvon wvesersomun ssnunsnsis Snianisndfat viunhn it hisnmn avs 139
G A AR B B BB D ATHIRIT vv veessonsonscssomvuians enssansusinratonsanssseonnsonsmasyinn 151
Progressive Directivity Array: technology overview and performance advantages for

sound reinforcement SySLEMmS ««««««ssssrsrrmssssmnmesemntererrtee s 162
#%g?ﬁwmm@%ﬁ:ﬁmﬁu:H*@mﬁ:&ﬁﬁﬁtﬁ .................................... 181
Material Science in the Design of a Shallow Woofer «=«-eceeereecemiiiiiniiiiii... 198
R A A T 5 7 7 B IR JH o vevvereerneremrmesemsnesnensessssesse s, 209
Holographic Nearfield Measurement ««+«««cseeeeetessssiemmnniinimmiiiiiniiiine s 219
e g b, b e T T R —_C—— 236
Evaluation of audio test methods and measurements for end — of — line

loudspeaker quality CONLIOL ==««rxeeersmmsrmmmmrsetiiiiit e 251
45 75 28 0 A A ORI BB BT oo 270
Objective testing of high — end audio systems — ++==esssnssmmmmmmminiii s 288
T e 2 B A . s s e S SR AR RS ST SRR S Ao s8N SRS 300

8BRS N BB AR BITTFITE R <o ovvvnasossssssnensnnanans sosunassnsssesas sanass sasons sspves 311



2017

ISEAT

International Symposium
on ElectroAcoustic
Technologies

[ P B 7S S K B 32 3l 7

HaA, k B, £EFE, kAeF, m B
(1. BRI, IS AW E AR, ITH f5t, 210093)

O E. ALi@idat 139 ~142 /& AES k&M F L%t o 4, AL TH
fREXTFhEHBAGHEHE, BANAHEFRE, T, TMEH=ZAF@
AR R AT .

XEF: AES; #FH; Fh;, £HFY

Latest Progress of International Electroacoustic Technologies

JIANG Jia —wei', SHEN Yong', MAO Yan — rongl ,
ZHANG Zhao —qi', Gu Jun'
(1. Institute of Acoustics, Key Laboratory of Modern Acoustics,
Nanjing University, Nanjing 210093, China)

Abstract: By summing up and analyzing 139" to 142" AES conventions, the lat-

+ E - mail address: yshen@ nju. edu. cn



2 FEUOAZE (LARABRALER)

est progress of international electroacoustic technologies concerning loudspeakers,
headphone and spatial acoustic field is introduced.

Keywords: loudspeaker technologies; AES; headphone; spatial acoustic field
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® Absorption Materials in Reflex Loudspeakers (%5 140 Ji)
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® Improving the Sound Balance with Dynamic Control of Membrane Excursion (5
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® Construction of Lightweight Loudspeaker Enclosures (%5 142 J)
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2k b B0 DL TR RERIAR SCRE SR R I, AL T LA AN IR A B 0 28 3 Y5 4 7 8 T 4 o 114
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® Time — Frequency Analysis of Loudspeaker Sound Power Impulse Response (%

139 Jai)
® Holographic Nearfield Measurement of Loudspeaker Directivity (% 141 Jf )

® Measurement of the Frequency and Angular Responses of Loudspeaker Systems Using
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Radiation Modes (%5 141 J&)

® Lvaluation of Audio Test Methods and Measurements for End — of — the — Line Auto-

motive Loudspeaker Quality Control (% 142 Ji)

(4) P BOrm
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A X6F o) JRE (9 () B PR AR 1 A . A T R O A AL, BRSEN BLaEAT T W
.
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P T R — KM= G AT E AR, =R EEBPEEE B T PR AT
. AT BRI RS, 2B RS, H TP AR MR
AT P IR B T il B3 (] 7 2 R R A P 2 T AR . D LR S i, oy
B T BRI 2 A, IR XN [ 8 Wi BRAE B T e 0 B4 Wi 5 PR3

AL FARIER ST

® A Method of Equal Loudness Compensation for Uncalibrated Listening Systems (£

139 Ji)
® Perception and Automated Assessment of Audio Quality in User Generated Content
(%5139 Ji)

® Environments for Evaluation; The Development of Two New Rooms for Subjective

Evaluation (%5 139 Ji)
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HFF AR . SCH KRB, BISRIRUAN B R 2 A TR A DG, 38 i ) 45 4
FIA T T, TSR RGBS AR, DATAT 1 A L X e e A
AEFAI 2R
E [ ImmersAV HARBIBFFEA G T A TR YL EF WA 28 BRIy
o TFRANRNG T EANZ VLT E e e a8 5 H B A A A 2 =R k. &
W BT S R, EWTE & B S0Hz A1 S00Hz A FF . A S mi B JLF—3, B
LA LA AR LA A i B . B 007 2R OB G 75 48 B T H LA s
w0 A E LA SR A S P
(3) HALHEF EPFHN
K REVx 22 A BT A 52 BFGE T Sk 8 E-HLA B 3 b A JE 15 G0 e s Aok L K%
Xt R GEERE R H S 95 B RO o X —LETT B B HHL, DFFEA LA 1 AR e e s A
R EAHXT S P TR S R GEVERERN L 57 (Y OC 2, Rt A M 7 AR 2 0 Wi 8 A 36 14
W, SRR, ARG IR HER BG4 30 ~40dB BfEMe L, ARFESEME S I
R FL LU Ok U5 B 1 Iy 5 3 B 55 K
AL AR T
® Headphone Response: Target Equalization Trade — offs and Limitations (% 139 Jf)
® A Headphone Measurement System Covers both Audible Frequency and beyond 20kHz
(Part 1) (%5139 J@)
® A Headphone Measurement System Covers both Audible Frequency and beyond 20kHz
(Part 2) (55 140 J&)
® Measurements of Acoustical Speaker Loading Impedance in Headphones and Loud-
speakers (%3 139 Jifi)
® [n Situ Subjective and Objective Acoustic Seal Performance Tests for Insert Earphones
(%5 141 Ji)
® Non — Traditional Noise and Distortion Sources in Headphones and Earbuds and Their

Impact on System Performance and Ear Fatigue (%5 141 Jii)
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2.3 ZEEH

(1) A

MFPAERZE K FE G, BETE R (WFS) HllEl R HER R RA LM,
REXHMEARCEHIR T+ 24, HHAEERGA TRRESL— A WFS #H17
SERNE B R Y. NTT AR GEsc 1o ™ MR T 87 405 i 4 & A [ 74
TH BRE AR 19 2 e 56 3 BUE AR RGEERY T AT

IR R T —Fh Multi - CBT 574 856681, % 24~ CBT RO T H UL 2 &
LM ZHE G, BIeMLRIEY, £ CBT B3 o] LISc B a4 m k. 62
AR SEBIRBERE b, BFFEA G T & FEFHR AL Z CBT M5B L, mmthdk
CBT B3 IERE. BFFCRYT, Muli - CBT /4 S35 MILHAE T, RiAILN2%
AL AT LAVR R 1 o, 5 THE SRR 3 & KA AR I RUR .

A NTT fR 5540 0305 > Bt T — b ) oo B 420 7 88 6 7 2 TR o) 22 o i
ZXFEGW T ZINEEH R REREAT EEILBWEL T, X200 E X Ef7h
SEEYTRERMS AR E S, T2 XEER, FATFRE FIREENESGN S
0 e ) e e R U (7 SR s ] 4% 338 eR R, SRR R TR a3 b 4 SR /N 0T 1
RN AE SRS &S5,

S DBK tha ™ 8t T — R BAT 712 B a5 45 0 M T (B 9T CBT R4, %1%
FURAE T —Fhm Al ATk . WPERE . AT B R UE G w7 AR A B A
TR SR E . M CBT LB 5 R W AR T 5 BN 75 2, HLELA # 4
E# . MHOFEEEE . FAENRTE 2R/ BREWRACTIH | $8 17 K AEH I fiE
WP REAEE . AR RIS R REE RS ESR A E R A .

[ DBK SLH EABFF AR $ T —FEERT CBT 75 S5 RESI A R, fiE
AR E RS RN SEMSE, WS &R . FES T RIfA . BESI S S
W5 ) TR A 55, AR A W] 59 75 SR DAL B 51 Bk 7 A 2 s i L

MEEAF IS AR R T —Fh e xR A R EE 5 B9 A4k J7 5. PLAC (Polygonal
Audience Line Curving) 77k, %77k AT DAAR 48 Wr 5 35 A9 JE2 1R A3 B 3% 1 45 75 2 A 1A
BRI AL . Al R %07 B SR G R T RIBATR L, BRI EAE AE
PSS b S A R ) PR R A O AR AR

AL AR ST

® [cho Canceler for Real — Time Audio Communication with Wave Field Reconstruction

(%5139 Ji)

® Directivity — Customizable Loudspeaker Arrays Using Constant — Beamwidth Transduc-

er (CBT) Overlapped Shading (%% 139 fi)

® Spatial Multi — Zone Sound Field Reproduction Using Higher — Order Loudspeakers in
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Reverberant Rooms (%% 140 J§&)

® Use of Ground — Plane ConstantBeamwidth Transducer (CBT) Loudspeaker Line Ar-
rays for Sound Reinforcement (%5 141 J§)

® Design of Free — Standing ConstantBeamwidth Transducer ( CBT) Loudspeaker Line
Arrays for Sound Reinforcement (%5 141 J§)

® An Analytical Approach for Optimizing the Curving of Line Source Arrays (%
142 J&)

(2) FIRENL

H A S HEAE BTN ™ HA 1T = oy i % 0078 5 7 I T O i, 4 )
J& VBAP (Vector — Based Amplitude Panning) . VBAP + HRTF & —Ff 5k T3 fE & 14 iy
e #i k. WF5ERM, (A VBAP il VBAP + HRTF # A BUM /DR %, YK
Jr i BRI An it , fEH VBAP RUREAE, fbfiT4RH T XHEH VBAP #E47 K- 5E AL /Y
ST 3

HR AR K2 BRI T A B 27 8 M T 5 T 7 R A 7 R E O AU O T
BRI PREN T, ANad, (T 75 2 T SRR R A0 7S o R I 4 S A S AR RS, 5
S, AR A = i AR AL 7 AR RS RGPS 1325 TR R A R ) S SRR

AL R ST T

® Influence of Spectral Energy Distribution on Subjective Azimuth Judgments (5§

139 Ja)
® On the Performance of Acoustic Intensity — Based Source Localization with an Open
Spherical Microphone Array (%5 139 Jii)

(3) Brlajss

BAMEBIENR " I &I BLoe 8 7R IF, AT LB PRI BT 75 /0N B ] A9
PR, TSR BT, R TRE/INE RN LR

Bt AR T G B T — bR P e T BT U AR O T AR
WS 1A o 12 h B A U4 75 48 R G0 AN AR E BOIR S IR A . AT THE T 3
FPHEAT TR, GORERM, R E RE S I U A ROCR .

T AR Tl A BT A 51 2 B T — R 745 3 07 1) 2 OB R R 7 o
BT, K207 i S ERIE S AR S b B ARSS &, AT LA R S OUH- 32 D9 e 17, g
H 5 EWITM LRI, BRI,

HEARYRAFFIIEAR ™ e T — 8 o] SCH A S SURMPEMS 7. OPQ
( Open Profiling of Quality) . % J7 Z: &5 AR T 1 EAk 4880 By e85 | AR —Fpor:, WA
OHUBRERS | RE TSN S, BT AREINGMITEE.

FIRBCRE 0 3B A SRR P TR SRR T ) A S B R TR B T ) 507 D B ER Y U )
o THEE IR R AR RE D AR, PRIV & AU A i@, W2 s
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TRERE . FEE MBS XX — B BT TS
S BE AR BFIEA G AT KB b, LE U A T A R4
T3 3RSV ERAIWT & # R UL — R R HER S . 3R T ik & & A7y o
MEREACRET 4, JFEfT— AT 23 [ AR T HE R 7 LR S 56, B 5 i i ]
itk
AL AR ST
® Small — Rooms Dedicated to Music: From Room Response Analysis to Acoustic Design
(% 140 Ji)

® Experimental Assessment of Low — Frequency Electroacoustic Absorbers for Modal
Equalization in Actual Listening Rooms ( 5 140 Ji&)

® Perceptual Evaluation of Synthetic Early Binaural Room Impulse Responses Based on
a Parametric Model (%5 142 &)

e Combining Preference Ratings with Sensory Profiling for the Comparison of Audio
Reproduction Systems (55 142 J§)

® Evaluation of Auditory Events with Projected Sound Sources Using Perceptual Attrib-
utes (58 142 j@)

® Modeling Horizontal Audio — Visual Coherence with the Psychometric Function (%
142 J&)

(4) PR H

BFFE B S 3 WA s T ok o 57 345 5 1) 640 4 O 76 S R E , 5 B et HE WL TR
AU . A PRSBSOS SR XU Y
WK R R B bR G ) £ 7 AR S R AR Bk b R, A RIS, f
T oK o) O 2 A BSOSURLE , PRE A HALIE . A T HREBSRI R O R, BRSNS i
T PRP T EEAG RN A0 5 ) ok v L s PE A T I SC R A B, R/ GEE T R, R
TRBIVGEE, o B ORI A TSk 0045 5 £ J5K oo 57 T o 2 64 R 40075 g 75 1
9. EAR, HEH,

HL A 5 KA BT A BT 48t — b AN A S B R G, o A e T o Y R
K aS I B2 AR . VLSO T i M b, (B 51 1Y
IEXF 7 ) ERHE w1 W & A W H e, O 1R T SR A RS D, B IS 4 ) P
BOHRARAE, B0 — A SR U IH BR AR T RS Sk A DG 1 f% 18 ek R Ak .l 0
HRUE TREALAPERE, =X T i) A0 H At 7 1) 2Z 1) B4 7 R 22 K290 15dB, HR I 4 4
il 10 ~20dB, 534h, WFFEANGERT R EUGY E S2E AT 1 BT K, 2245 1 IE
W IRER KLY 90% , HERAUCACAIBER KLY 40% .

AR ST

® [nvestigation of Impulse Response Recording Techniques in Binaural Rendering of



