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Multi-Channel Recording and Signal Processing
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2.1.1 Ambix B format

(1) =3¢ 47

Byt B ALY @ * i ambisonic ¥ s b 0 41 capsule v G TS
T A e W e+ w (RF) » =% (LF) ~ + #(RB) » = {$(LB)2 v #if A-format
B dhk o SiEA TS 0 7 4% A-format $ N #EdE S P W AR L& ¥ o B-format
Bl P RANLZEY360° T3z 2o (W) 22(Y) 58X+ T(2) =

B o

H ¥ > A-format ;#4532 B-format 238 72 ;8 4o T

LF = 025« (W + X +Y + Z) (1)
RF = 025x(W +X —Y — Z) (*2)
LB = 025+x(W — X +Y —2Z) 73)
RB = 025+«(W — X —-Y + Z) i 4)

Ffz:81% 544> ¥ 17 B-format # ;%4 T A-format #2358 2 N4

W =LF + LB+ RF +RB 35)
X =LF—-—LB+RF—RB (46)
Y =LF+LB—RF—RB (3*7)
Z =LF—-LB—RF+RB 548)

2.1.2 Frequency shifting and Hilbert transform

(1) ## # & (Frequency shifting)
d ATPE R & = ¥ 33 2 3% (Discrete-Time Fourier Transform) :

_DTFT
x[n]e/ " — X (02 — ) (49)
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(2) # f 4% & 4= (Hilbert Transform)
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B S AT BGE T o Solic u(t) hF | o EE L u®) & ) = ﬁ
e TR

Hw)(t) = ffooou(r)h(t —17)dt = %f_oooolz(f?dr (34 10)

Hied &2 %18 99 F B R(frequency response) & -

H(w) = (=i * sgn(w)) * F{(W)}(w) 3¢ 11)

1, forw >0
sgn(w) = 0, forw =20 (412)
-1, forw <0

FEREA - B dodi s(t) F -
F{3}(w) = H(w) * F{s}(w) F13)

PIF i g g g ke S(w) ) 3 4 675 4+90°
R AR A5 =900 o hopt T ¥ A R O A A

2.1.3 Head-Related Transfer Functions

EpR4p B & ¥ S0 fic (Head-Related Transfer Functions, HRTF ) & - &4 »c 2
FoEE 2o v I B B3 # 2 0 [TD(Interaural Time Delay )% TAD( Interaural
Amplitude Difference ) K34 - gk % > ¢ gk £ =~ Head-Related Impulse
Response (HRIR) » @ HRTF f]%_HRIR i = ¥ 3 o
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Audio Panning Frequency
Function Shift

Head-related
Transfer Function
(HRTF)

mono-channel file

\4 l
5.1 channel binaural audio

Bl- ~ system flow chart
2.2.1 Ambix B format to 5.1 channel panning formula

Dolby 5.1 #f 5 #7425 47%

Gt R BT 0 R e % 360°
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HAWE AL o2 - ol FIRRF RV 1EE Bl ¥ L 5] B H
BEHKTE

Loudspeaker base width B = 2-4 m .

Bl =

~ The placement of loudspeakers in 5.1 channel
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2.2.2 Frequency shift using Fourier and Hilbert transform
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RO R g Brw e THIZ 5 HIARE -

hilbert() - exp (+]0)
xr(t) + j - xi(t) ’—’{ y(t) = [ xr(t) +j - xi(t) ] - [ cosb + jsinb | ‘

real( y(t) )

¥y

‘ xr(t) - cosO F xi(t) - sin0 ‘

B = -~ Flow chart of frequency shifting using Hilbert transform
2.2.3 HRTF
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3.1 Result of Ambix B format to 5.1 channel panning formula
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3.2 Result of frequency shift of audio files
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3.3 Result of HRTF
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4.3 HRTF
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