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Real-time Noise Cancellation System Based on DSP and Wavelet
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[Abstract] Using TI's TMS320VC5502 and wavelet analysis technology, the paper implcments the analysis and cancellation processed of audio
signals within the high noise, creates the program infrastructure of audio signal sampling and processing based on DMA data transfer, double buffer
switched and interrupt response mechanism under the control of DSP/BIOS. To the question of wavelet frequency band threshold noise cancellation,

interface configuration between DMA and peripheral equipments, using method of DSP memory and so on, the paper presents concrete resolvents,

which gives an efficient illustration for the research of related problems in the field of digital signal processing.
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TMS320VC5502 4T TMS320VC55XTM %5 CPU 4t
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2.1.2 3T McBSP fil DMA f %35 &4

BT 5 W TLV320AIC23B RAEH LMK IG BEME
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12Cy UART. PIPE. GPIO %, %R &% B IF00 i,
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—DMA WitEm iR, AAH
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2.1 HEMRREEH
2.1.1 H-F TLV320AIC23B {32 Fa 5 |

FETE BB L B bkt L8R/ 20 17 25 8k 4 i DSP
FAROHARLRESE, MVHTRESKETFETHRS0E
ik, FM, FIAES M NED B Microphone, Rt iy
SR IR DSP K NS, R
JE TR R W /T T B AR T AR AL T, BRI
BB KBS H.

ETLRBR, ERAZERARTEL2MAET
TMS320VC5502 EVM FF &M b & TLV320AIC23B stereo
audio CODEC ##t. TLV320AIC23B £— Btk iB i £ ik
B ES RADE, BEREEREE 8RS S,
i /T HZM Multibit sigma-detta i RbE 3 7 44D B 1
A, ZHE 160 204 24 F1 32b B KM 8kHz~96kH, AL S 1)
HHESHRBERN, HAABREMAMEL (SNR) f
RMBE#E" . B TLV320AIC23B 1 Lid#stk, #I B TI
McBSP W 485 0, HiDIAMMRREEH, s R EHmI
TR O\ S R R R 4 42 I TLV320AIC23B
WA, R4 SPL A 2-wire $AERLYE, BalERE O ES

# 7 AR T R ACE - TLV320AIC23B WA HFRAE Hikh:
AIC23_Params config = { \

0x00le, /* 0 EVM5502_AIC23_LEFTINVOL
input channel volume */\

0x001¢, /* 1 EVM5502_AIC23_RIGHTINVOL Right line
input channel volume *A

0x01f9, /* 2 EVMS5502_ AIC23_LEFTHPVOL Left
channel headphone volume */  \

0x01f9, /* 3 EVMS5502_AIC23_RIGHTHPVOL  Right
channel headphone volume */\

Left line

0x0010, /* 4 EVM5502_AIC23_ANAPATH Analog
audio path control */ \

0x0000, /* 5 EVMS5502 _AIC23_DIGPATH Digital
audio path control */ \

0x0000, /* 6 EVM5502_AIC23_POWERDOWN Power
down control */ \

0x0043, /* 7 EVMS5502_A1C23_DIGIF Digital

audio interface format */\

0x000d, /* 8 EVMS502_AIC23_SAMPLERATE Sample
rate control */ \

0x0001 /¥ 9 EVMS5502 _AIC23_DIGACT
interface activation */  \};

HERGH B, WA DSP # CSL frAEE IR Z)

TLV320AIC23B, {8 M3 AN Bz TR
AIC23_setParams(&config):
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(2) BEERBERN L2 MBS, R REn/h g
IHRRRE A BT AEA S, BENANESRTHE, BHREMN
NG R B AN BB KRMEAMEIE M3). i=0,1....N-1,

(3) MEREMHTRE K, IHEESFHAENGEERE
D3G)=K*M(i), i=0,1,...,N-1,

(4) WikEEEHSRYBEME A BAEHE, FBREE
MFHFEERME DO, A% i AMETNRYE xOBTHREE:
x(j)=sgn(x(j))*Max {abs(x(j))-D(1).0} .

(5) *FAbFE 5 M /N R OB TTHI R RN I B 3, 158 W e
MIEEES
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static DMA_Config dmaCfgReceive = {
DMA_DMACSDP_RMK(
DMA_DMACSDP_DST_DARAM,
// destination porl jis DARAM
DMA_DMACSDP_SRC_PERIPH,
/1 source port is peripheral device, McBspl
DMA_DMACSDP_DATATYPE_16BIT
/1 16 bit data type
) /I DMACDSP
DMA_DMACCR_RMK(
DMA_DMACCR_DSTAMODE_POSTINC,
// DARAM B fri it | 2 3#
DMA_DMACCR_SRCAMODE_CONST,
&2 b b
DSP/BIOS: DMA_DMACCR_ENDPROG_ON,
/' lend of programming regisler
configuration

ldle HRE i 0.0nly when ENDPROG=1 DMA can

1
]
]
]
]
]
]
:
| DMA_DMACCR_REPEAT_OFF,  //
'
]
]
]
1
1
:
]

]
[}
]
[}
]
DSP RAPEHI Gt | PRRA RIS, Wi 17 SWI s R 5% begin next transfer
v 5 E Yﬁfmﬁ ﬂ;‘fo:ﬁ;iﬁwgﬂrﬁ HRHHAR AL P DMA_DMACCR_AUTOINIT_ON,
N R BUET BN ' // 1, DMA auto-initialize function
: * e - DMA DMACCR_FS_ELEMENT.
+ ‘ :l SR B AL s SWI )« SWI i : E // one element is transtered when SYNC
B H)57 DMA |: * * E event occurs
x ! . DMA_DMACCR_SYNC_REVTI
Y )i' ﬁﬂﬂém;ﬂ iﬁ .b*flfzﬁ*ﬁ WAL B E /I SYNC  event:0x00101b,Mcbspl
St MainOE e, RBALHR ' v | receive vent
# DSP/BIOS : v BN | ). // DMACCR
‘ i 50 DMA FeBi DMA BB et E DMA_DMACICR_RMK(
! : DMA_DMACICR_FRAMEIE ON,
L,‘m__J__ __________________________ i /i send interrupt request to CPU when a
B3 EREESH frame data are transtered
), // DMACICR
TS S e AR A 5 RS 1 CPU R AR, (DMA_AdrPin)((Uint32)_MCBSP_DRR11_ADDR<<1)), "
I, R T RAE DMA S8 R 8 M4 SRR R I 1E % 4R, &£ HWI DMACSSAL, MCBSP port
MNP E GERRETES, RRBHEBLHEER 0, /I DMACSSAU
SWI, BT BHWI BEHITE, SEMEERN SWI AR NULL, // DMACDSAL, to be loaded when
RWIT, M THERAE. FRUST DMA BHGHA DMA i Ysiomronning
B3, 67 DMA UM LI, BURRAAERTATS . I DMACDIAY )
B0 B A 5P B B R4 55 WO 19 B PUTERIZE: o o e
B R S R W 2 % HWI AT 58 05, SWLFF IR AT 0 /) DMACFI
BAR AL BT RN M , J B, DMA ﬁﬂﬁ&ﬁ%f‘”*ﬁﬁﬁ, 0 // DMACEI }:

B RS S G EN BRI KRR T ZE MR
AT & .
3 REHARNEH 5
31 DMABHMMERIE

ARKERF DMA HFAREMEHEE, FHELH
CPU W@ # M-SR %HEE DMA JHiE Channeld A
Channel$ 43 i 3 Ft e f e ik, R 16D Bk, X4
VESE B 1) 28 Ak A R G R R BURAE R, DA i S0k
] CPU % i k. R B AN THE TR, HEW
— B A0 A i e K o T SR M R 4 O B AR
ki

B mEN EEA M E TER:

REEHE S EM, RBIEF A B b e Y A
B EAR, SECGEEMN B EHRES.
3.2 PING — PONG buffer it EHL4

K Z RN buffer B 7 2006 BIE 3 Bt R 80 o2
it DMA 325138 W McBSP (KIS ) 68 £ DARAM )
buffer g1, 3% &AW buffer, 43 3188 % PING F PONG.
S R e Rk BB 48 PING 51, X4 PING R4EH G,
W g DMA Jisbhk & 508768 K Yk PONG, #iR&
¥ H% ¥ £ 64 72 PONG W, [, CPU $44T AT PING h ¥4
M4k, Y% PONG REH ), SY1#8 PING B, W PONG
WO MR B . X R B A S LR ARE T R AL 3R b i

(F#% 274 W)
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TR WERARIR RGN TR RS, WA
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PRI R SE o TTA B FTU CNI B SRBIBIA T — &
WA FRES . W R AR L AL ERERS, B
YT T AR P B o ) A b P 28 £ T AL R o ) 4
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RS EBRIPM ARG TR LR X
_”1\*}2‘1:;‘5&13‘#)0 E‘B{]Eﬂé, TTA ?\%ﬁﬁniFﬁ)ﬁ

(DA gt o % A0 o B IR AR LR, B
HE B A H 1) 5

()N 3 2 He i ik A2 BV LA V8 S AR 1A Y B R
2 Rt AR

(YL AR AT i L B RN IR I A e R R &5

(s Wk EN: ERAF0T RS Z A B

GERH: KRB EMY LW, E—-hRRRRES 2
T .
TTA BT 4 HREN RER BT ANW B HAj, TTA
EEARARFIHRRLE D HA—H M, 1R 5
SRR B RIER A, TTA MEBRTRS Alise.
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