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Review on Sound Field Reproduction Based Three-Dimensional Audio Technology

HU Ruimin, ZHANG Lingkun, WANG Xiaochen, KE Shanfa, HU Chenhao, LI Dengshi
(School of Computer Science, Wuhan University, National Engineering Research Center for Multimedia Software, Wuhan 430072,
China)

Abstract: In recent years, spatial audio technology has been widely used and developed in a variety of
fields. Many studies have been focused on the flexibility of creating an immersive spatial auditory
experience. In this review, the advantages and disadvantages of the state-of-art approach have been
analyzed. It mainly involves the dimension and representation of sound field, the reproduction of sound
field, and corresponding room equalization technology. Finally, we discuss the current problems and
predict possible promising directions for this research topic.
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B 5 G 0 75 8 S s, AR SE LU0 2 A0 28 o) o A 30 o 7 i O F 2 ) o B A TR B0 AR 1 T R 3
R T- 2 [ S AETE 5 1 B D R A G i 2 g, 23 1] 75 3% 1 8l % R (Sound pressure ) FRL T 3
J& (Particle velocity ) />4 B > R AE , b f e S i &, TORL 30 88 2 25 [] v 4% b 7 R A B B2, Ry
R R TORL T B AT DA R ROk AT TR e TR R 2B S O T R A, R LU AR &
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HY TP He R 8 X6 25 ] P 3 AT R AL, AL 17 & 0 A5 5 (0 6 2 i BE 2 0 R 98 B A5 A 8, DALk 4
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subject to p = H () (2)
Kbp Rz S G 0 AR br Gl RS R RS HIRRE 7 88 RS FE S5 A 5 T, N 25 5 B
T P A 1) B A 2 () 1Y) A (A% 8RR B, LR AR TS Ik 28 0k IR B 0 S DA R A S AR R R BA A
P B IEAER s W EBFHRNIMANGES . BADFHEEMICH LG UMM AL ERE T, F
FH 23 18] 4% 35 R B0 H 5K ikt R A% S5 0600 H AR 25 8] 75 3 po 19 49 75 A5 3K 3 A5 5ok AT A9 . TEAR Z 05T
o, R TR ARTEER A8 R O e TE BRAR SR A TR CHIE S % JCIR e A PR EE R ) #4775 3 A, OF B CE TR
1.4 m DAA 3 75 2 7 1 0 R, L 5 Hh A0 7 i (e ok R T T SR A o R e ) A ) 7 0k X 4
R IR B £ 5 AT P A
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2 R XTI Y 45 48 o K, S BAR PR BE TN 4 5 AR SR S A 5 BIR e PR EE N (SR S5 S 0 WS o SR i B
(13K 215 5 s (A5 AR TR M PR 5T T K A% BB 0 15 B HIAR A5 /F T A At i A S R0
i DA B A3 A AT AR B, BRAR 5 F TR 3D A 3 1 i LA TR e 24 A X6 3D ¥ A AR S Y S A T R
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P DX 35 2 THT 194 YR 7 5 ik BE (B4 75 4 BB A5 5 ) Y 3R 3K o 43 BIAE BRI AL b R DL SR T AL AR &R B AT
KA, AT LIRS 245 E 9 HOA ff LA KGH oF [RE 4 75 & B 50 2017 75 35 8 09 A o 33X A~ 7 IR FE Tz sRAE 2R 1Y
Sty b SCET A TRLC BB DL R R AR R b S

Zhang %5 e I IE A oK ZAE SR Y R 2 T 3D A g A b O I 1 e IR 3D A 1 oA 09 24
LSy A RN ) 2 B BB 4% 75 S5 BE A, OF 4 Hr Hrh B — BB 4% 75 25 B4 51 BR 8% A7 R008T o 3 19 25 [ £



W FATEHERNZEFTAAKR 877

JE B rp Y g B A 32 B RS L A ek R (RS (5) B Py, () BRE T AL S B9 36 5 B8 1 7
PRI ESTE B e B B DA S B i T (B =N, m=N) I} 3= 3 95 B e A%, BT A /N0 %) 3 R 40 e % 7 o 320
TR PR 0 Y P S 5 5 ) 93 LR Sk 81T 47 75 25 B 4 10 A 303 [ B 4% e KAk 1 B 936 AT 280 [T, 75 )
TR R0 [ 22 8] ) s B A 22 88 A0 << 2/ N, Horf N B 32 75 4 [ 510 6) 107 1) B 50 O I 14 4 75 4 B0H
2N+ 1), NI T 2 Bl 4% 75 85 A 1 o 76 35 A 75 U5 A BT 208 3 0 0300 Y B 2 ke e 7R i kAT 4t
F oL T A% Bt Panning B4k (19 B | 38 5 AH AR 09 1R 3 75 4 MR ok AT S A . A W] T AL 48 HOA JF
e, 7E AT S I i R AR T R g ok AT B . % O A 500 Hz S AT i i 154N 7 R
TEO05 mBFE N ERIEN LY ZEARRZEREET S,

I — 2 S M AE BEE £ B R 3 P AR RS . A Naoe ™ R I T —F 8 N4 A5 B 10 B 1 75 AR
G, WG K 1 B 51 b 4 75 g e A B T — S 7 7 R Y 8 AN TS BR G PR N 4 B R A LA —
bk o AEARRL A W PEI A S UE T 17 AN T b A 7S AOR o 14 T A RO ER B R A
TEMLRLR . Ahrens &5 UURIF ST T 10 LA S 2R VR 7 B A (04 S AE L 0 a0 A 30 A B R B ) ofe S
3D F I, 5 I RIEAR 3% 75 A B 2L, Chen 25 T —Fh 18 P2 45 4 194 7 2 1 901
3 AT A THUHR R RS, 38 A 152 T 9 4 50 4 i) X6k K R0 B8 B 1) 75 b i AT A, 5 ST O (AR R AR B B 5 A
b, —J7 N T 4575 25 WA E 325 T 3 75 48 00KG B, 50 — T T SCORAIE 1 000 R 350 1) A XoF (o B 7 11
A .

JEE R RIE AR 0 42 75 4 B 5 0 g e T E R X 3D 75 3 b A7 8 L SR T phy 1 75 3 1 ) B LAt L AR
X} 23 6] 75 S b AT E A, T B0 4% 75 25 8 H 2 200 AR A RDR R B, AR T B B R R 2 i
o N TR S AR R AR A B D SR 5 7 A A AN SR W 0 3D T E RS i A
R Z W58 R AL THE 45 € 4% 75 25 40 B 8 R4 3D 75 3 ik 47 3, 1 A 75 2 o A 1 R AN 3D R 3 AR
50 A — SR T S A2 A O A R
2.3.2 EEEFEHFEEING TR

T3 T H ALY 3D & A E A b, 32 02 58 i >R 5 B (9 3k A O 4% %t o8 £ (Head related transfer func-
tion, HRTF ) o Xof WUFE 7 245 0 2 B9 W 5 15 5 BEAT B A7 0 Py Ko 7 00 35 i 4 B 28 %, 5l dn
XH- 6] B [A] 22 (Interaural time difference, ITD ) #1 X H- ] 5 B 22 (Interaural level difference, ILD )& X A
2 (14 7 7 SR W 5 PR S B B RS S 3T HHLAY 3D AR ARG, T A M E A b
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