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Abstract

This paper designs a hi-tech speech recognition system which enables machines to
transfer speech signals into corresponding texts or orders by recognizing and
comprehending. The centerpiece of the speech recognition system i1s LD3320 voice
recognition chip, its master MCU 1s STCIOLOS8XE. Master MCU achieve voice
conversation by controlling the internal registers and SPI flash LD3320.The sound
information is inputted into LD3320 by microphone to do spectrum analysis. After
analyzing the voice characteristics extracted are compared and matched with the key
words in the list of key words.Then the highest scores of key words found would be output
to MCU as recognition results. MCU can control the corresponding electrical real of
speech recognition for different voice input through the relays and can also achieve voice
conversation through a call to voice clips in register.

In the design, power module uses 3.3V.The main control and identification part
adopt LM1117-3.3 voltage regulator chip,and 7812 1s used to provide stable current and
voltage for the part of voice broadcast and relay.Register uses chip SPI flash
W25Q40AVSNIG which is 512Kbyte. The sensor used in the speech reception module of
the design is microphone,namely electrit microphone.After receiveing the sound signal,it
can produce a weak voltage signal which will be sent to MCU. In addition,the system also
adopts a different frequency signals generated by microcontroller to drive the buzzer to
complete the voice prompt, and this program can complete the voice prompt.The program
gives a relatively poor intelligibility Tips. However, to some extent,it can meet the

requirements and is easy to implement and the cost is not high.

Key words : Speech Recognition LD3320 STC10LOSXE Single-chip computer
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08uF 0w 1WF

Kl 2-6 & & IR A Sk B

2.6.2 RN

R ~f:2%6.2cm

He 4t 2420 47 Y DIP40 HE4T S

LD3320:% | iy F A L8 i B AR S e A/ s [ /B B S HE 4 5] H . M-LD3320
M PR 2 S E, A5 MICH A\ A0 Speak: #r 55 . A UUA—
MEZ R EANIRIEE TR E TR, 47 1E. M-LD3320 st £ 8 HIR
Sh, MMRERER EAEE T, BT AEEEAN 33v BIRH A . M-LD3320 =
FRy CLK# A AT LA FE i T HEE — AT

(D) ¥ ik fz 5@ H 4 A\ F| LD332089 48 5L & .

(2) B H P A UL EAT B s ik, AR EFH f ik 09 = 8] A 82 0 M-LD3320
i AW LEDK, ##:2%| LD3320% F iy 29, 30 €# £, £ LD3320 LRE B A

12

HETF BRI EREESRARSRIRITEIRITHEN --5518T]



L (RSTB*pHA& & T1E G, 29, 30 B e < WK e, FitxX @A LEDAT 7 DUfE
A% R F TR,
2.6.3 M=

BT LD3320% A A dm e Y iR Al L s TA1E 7 &, B b 3 BT DAS R o 9 Bl oA A
W T AT LR E R A RS B U T LD33202 — M E EW 28 ko7 £,
E B B #y 4B Flash/ RAM/AD M 1K T RSt oA

AL £ E AL

(1) B /BRI R R R AE

ERENREF, ENAHNRERRBEE, AP EEAIRY, LETU
ot K AT REI R, 5N LD3320X A JE, LA EFHERH X LR E, W
W0 15 B R S AT EOK AR CRUET R BT

2)  FMm

ERMmLE, EERANARZENRSEE G

OPOIM L HERL L, (—MATEFEHLHT NPOIN L), FHEX 2L MM L
FPHATE T RAE R RELB|FHEH T,

QF FRRNH LN, AE— MU EMINBHNRLELEE T, BEEAFHN
BEEREL, XHEWRELERFIRE, W TELRHENRANZER,

A EF M EHRITATWNETREFEZEE T #A/ER/EHIFMAR L,
Wt ERAEFETEL R T L FAMAAT —LRIE, LW EFAXNER, T H
tnigsh, #MAG, EWRAWEL, THEREEIHENG LS. AR, dTEF
B A, AL TR FERLD3320E, REEFRKEY L (FNBBEILE).
LA U R R % B A IE E 484, FHIEME ey IR A % R &K B AT B
AL (b Bl s A s st e LR A & R BB 2P0 . XHEWEA, £5MK
ERAEF, BRREFATHEALHMENIEFTEED L,

(3) MP3/MP4

Hel, EFNF, BFRAL MR TIRAWN T &, £4E L8y MP3/MP4%
&d, A LD3320% Fja, e U7 EHEIIES S n ek, KA A PG
I # MP3/MP4 [ B 408 g 2 5 15 )\ #F LD33207% A, XHEH P B dhodh & 5 o i
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%, B URENRA, A

(4) HEFAE

BHGEFFR T FLZMBR M, ARXETSZHERN TR, —&2HE
W E EEEWN T AR R HATRNE, EELIFNEEHTTE. EIINT
LD3320fe it 5 R Al et e, AP URERMAETF A BREL TWE R,
NERLTHEGENE TR EREXENEETREmERAEMHNRERT.

(5)  Ma/FeEEEE

HEHFENNLR, REFTURERWEATELERRFE. AR
ETEAZHME P RE R ED O REFNMNE, £ LD3320%E TR AT F & &
HNM &/ EEEE, AP AFEMEELENE A EFNEMAMEN LT, B
AU sk, A P AU “RBIBEF”, S UEIREREENEREE
HEBFHET

(6) AHEILE/ IEILHA

FEERE P EZEI LT UANAS ENITLE, s B, 2BA%,

BT AR AMNIET RA R X HFE LW 10 X2 EWIEF 04, thin “/REF7,
“RABITEH FE,

K A LD3320% F, ] ULA R B 3 A Y iR Al K s 8 P ket gk, It A
BREG RO ERA, BET AN ER R,

(7) PMP/ # %A,

R kLR EA L THENEE, £ NTEFTREE, TUAET
W R HATHRAE, W E R, i E R, TR E T RS IR R
HiE. REFRAEFTHREASEEE. XF 7 D 1 3E F R 3 01 %0 R LA,
A

(8) HIHERM

EH T LD3R0EF R EE, AMITUNEERN R EEFHNE SRR TLL, W
fn “FEERT B “E 4L,

(9) %k B EEN

EARETE, TRIARTELENAEFTGEN, RELEAME H T E LN
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%
2| %

(100 Fi#l

EFINLD33200 & T & IE A H 5, W& LU FEF WL HE4,
T EANF R FAAE . % T E IR T L B RO R e N\ R e AR
W T SWAEE ANES Ifu &y EBNE R FWETH.

(1) HFEA &5

HriowfEdsna s £kl B4 /LFMANEFH, WE 8K
FHRETRANRR. BREEWAFPEEX] &0, MEHSHEZEZXEL. X+
HPRAXBH &, REREFTABRFINETFHEBTE, TEAEZHTES
AHS EF, FINLD3R0EFEFRANLEHE, AP URAETE 7 EHEGEET
e EERE. WInBIERF) & “EFHHER” “L—F7 REFUNEF—FT &. =X
H CRE RABRBEEWAE &, XHEWNETEE, IFELSNFmERR
N AN, XA LDALA P 5 Exna0 25, BUiFEENER,

(12) ANERFARG/ TERG/ EREXENEE

AUREFERMSEE, T, FEt—LRXERFIEFLEG . 50F 5 L
MIEEFR K EWIIATT X, EAEXT e PR EATFEEMB EER LA RRWEZ
T, TUTEARENEGERE, XLEHEA T FEAE N HELBIWHE.

L F LD3320E Al UE —RAZE B % X BB T 56 R %, % AT AW
KR EEFWIET L EF T, VUI(Voice Userlnterface) 1E N —F ey ALK B 71,
KB FHANANN D E ETE, EESGRAEFTERNN T 2 AMIEEREE 2 EF.
2.6.4 KHEXEE

AP LR RAE, REWMAARNGH A ERAERX: “MARAER” f1 “9E30
RAIER”

(1) AR A

RGN EE MCUE#EX BN F— M fm (b Fl P #% 3 X3 42) , /B 51 LD3320
S RH— MR A R (LHhe 5 20 40), BERA P X2 AR 30 1 E R A
BHEXREEIE, ST XANERE, FEAFFRME T TR B —MRAAIEE,

fro ATEFFEGE, AFENFERNREEEZH T, 57 LA EH

Am
A

pli

e
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(2) 1R A|HE R,

AOMEEMCR A B RA TR, wREF AR EEARANE R, WERIAA
AW BN EF BN —MRA TR, wmRAFRAER, WRERAEAEMALEG
(b m EAF EEANEE) B — MRS E. —&k¥, s RAE A 1R
AREERMRENT 6. IFRAE, & UHRIRT T 2 E A7 A RET
AP EET RN A E ERA AL, XHERTIFHFP ENZHEE N R
HERABAL, AMRIERER S IRA R, MR RA BRE S+ FE LS
BT RENT 6, AFRAERFEMREEFRANT W7 6. M AR, A
REHRE SR —E TR, EEFAANNIES, APOEMRIEF T, REISFW
HaEE, AMAEARFERANTIERRAANEERNER, FEF LV EFEZ B
RSP

ERFAEEEREHTEF, N ZXA “MLRA” £X. FEE

(1) APEGRERNER, FHATRETIORES, AP RIES 4
WBCOAE, FH. BT AFPFITHENA T FEWRARE,

(2) JFRrE##E, PRNZEU— MRAENTEES, Winxd “47 W—
FEAEMETES, AUSAF —IMHABTTeHNETR, 7EAFERRESTS
HY B ]

(3) mt&E#EpAE, APeMaXm NI HEET 4, BET LAWIE
FEHEA LD3320 A S HHIRE A,

G B RALZ—ME R AN, ETRARE, SIERAAES R THEUSE,
2.6.5 HUHEIRIRA

EREFERANRERIEE, A7 H-FERIRAANE, TUHRIp—LH
ety BRI HIR B P &, FRBUAEIRIRA, MU AR BRIZ R RN E e, 7
DAAE X SRR B AR 2 IR KT,

thtm, EAMNAGES, FERAMREEERE 44, “qr#t”, “FR”, “H17,
“RIT7, HRR 4 AN xE1EE X EI LD3320/5, T ULHE FAEE 1030 M1EE #
LD3320 bttt “wml(17, “B117, “FEFE R, “u” £,

AARANERZ AN RBEIEZAW, T A RANAER. wRRANERE “WF
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REWEIE”, WHHAZLMWE F2HNIR RN, R ZEFAE KR LE,
B, V[ DLAEE 3E R SO B RAIR R A RORHR & Lo AP B EUE R AR T
PR IE” B, TR R R X 1A — A IE R, A RN
e & A AR IR A

FEUHNE: X —F %, BV DI A E “Rb R A7 B, wr] DU & “18
FIRA” R P, XEENEEZEREAETRAHEA ASR £ —NET X407E
FIRIWICERAEA, EEARZERBRBAF TNFIES, EX#FEIEINXTT
H— MO R BB IR ER. B, S8 FTHAFETRNL A,
o £ RIAIEY kP IEERAT R, HE WHLRET . X, Hi
ANEHEIR, IFAER—IMTEXRIAEVNEFN4S, REZEMZELHKA
HRIESE T, AL NEEE AR EIEFENERR D . Nfu # KIRIRA.
BABEFERITF A —EMELRBERHAXFENIRIAA, EXESLT T 2#E.,
It &R T ULES FA e R B U IR R A R, KRTRENTE, 2FF
AR — ek, EERNHTEFEEEZNHAL
2.6.6 HA AR

E—UNAT A, FERAEES, EEXTEERAFP SR FHEER “ht
RARA”. MBE, FTUIURA “0 AR xR,

e g X —AaEE, EhALO4A, tin, TUEX “EZRIFT” EAMAE D
Ao FEmEFHEMAFPMAR, Bai—A “HHRRA X, L4 “ZHRIT]”
Ao H Al JL AN R R A R IRV X B B LD33200 HA L B R A B 4 R R ik
ZOAR, FIANERLRAPMTIANAEA, WK, SHETRE, FEH A “Hk
KRB, LA AR B 5 % E B LD332042 7 H P RN T B LA 4 i
HEPATHEE.

EFFA PR, wRPRWERZALR KT ARE R, AR Z
RIRA, HEEMWNEFT TR, MAHTEMNLE, EEFREN “EIRRA
B,

TR O AR AEN, Be T BRI e, FEH $eF - TRAW 4
WK EIE” BTk, AN R E 7 (E SR R BRI
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2.6.7 X#EWIDKHERE

A0 KB E R E ¢ LD33200, &40 X5 A BB & & % )\ LD3320 JF[F i 1%
A—ANID, FRARFXAD X4 E, LD3320WIRA 4R, LA IRA H 8 <4115
W ID 1E 45 R

& LD3320% fr, TR K5I E <27 U N E—4~ 1D, T E ID A7 & 2 %5
e XFERAF@ITRKERET RAENRETFTE.

Blgo: “qb”, “g#”, TUREAHE—AID, HTEELE,

Plto: EEF S ZFRBNN “R R AREIFIE” By, 7 DRI o py X 2k B R ol
RHY KR 1ER ID #ARID R — ME, HEF L CAREN RS ID B, AT
200, ERFFHILREE, REZAER AN, B#ETAWAERE BHES, 5
BFPEEAXEREIRENAEE T 20T 5 X,

K P ARIEELAR, TEME—NELE LSRN EF IR,

Blam, “FHH BT, AP T, “THT7, “THFENT”, “EITHT
VIR 2

7oA LD332089 50 4 7] o A Jm 8 0y ok R A 4 B BV REIE, T &R 7T DA X
IBRAEHRREHRLH, XELRAF B4R, Mo E#HRAHK, #— 58
2 P Y R TR .

ElEt, FAZEF AN “TTYHAX®IEEN , ERETIURTEM
NBXELANIBEET. BRERENE, wRARFTERNIE, FEMA— LT
B % R AR LR (R IR IR,

2.6.8 R B AY |

LD3320 % 7 A 6 & # 3 VADEE =t ) LR R A A ZE SN TIES, F% HR
A ERBRE VADILA, EFRALHFRENEE —BEENET=2T G, AWAVAFE

ZRx T EF AL, KBS ERAER,

FRONKE A RMEIEAF I 46 5 H £ 46 600 2V RER, 4 2% HiRA
R, b AU, RERAKE, ANARIELER, 2HEFRALHEHEHER T
W, EPEAF 600 ZDREMR, wRAFFERET XA KA, TUALT LA
A\ F
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(1) BERERTX

KRR TFENN TR, BRAKEE, T, THRGL, REe4E,
W4, SRENEMFIEER, FTENEFIETRE BCHFFERIEHKER
AR,

(2) B% VADHIET W T 7 &

ASR: Vad Silence End ~ #iEFRMEEFTHEEUE, RN B F

FRTH, AR ZKEANTFEREES AT UHNAZEENETE R, &1
#fr, 10 21, Default: 60, 48 &4 + 600 Z 4> £ (& 3% Bl : 20200 (48 &4 T 2002000 Z 1)
ERXAME R 2T, wRXARELE, FHA /7 ERERNATIEET L SE R
VADE M A 154 R, MW EMEELR P eyl 5 %,

(3) BHRERNWEFE, 35 FHFE, (BVUHETEE 40H~58HZ /), FHA
FEHEEaERANEZ TN, UKW,

4) HBHBSHFHFHE

i N 2, MLAXERE, LR, EFRRAT®EE 2 DerryetEn,
SR AFIER A A —MRRIER ., (XNMERERFE VADRI) .

WE b EEAN, Wik E: 1, 2, 3, REELEFLRAE, 28 IR
R#wHAET, BB RAT . #FAFARAEELRAEELEET . EXERE
REWTHE, L ALTIR-LETRREFENRIRA, WEFasbRK, AL
MR EH AN, B R RKWE T AT EES BN TELSTTRIR
WAle FTAS XM EIRE R/ AR, —RENER “AxRA” WHF AT,
R “UERA” WA R,

(5) WA HIIE, SV X LT TR » 5 B F 220 B FI T 715 4
URRIEAECHEE, WRFFRIK, o REAMARIERE T E RILRE .,
AR mAEENE, WRFA, THOEWHRS, FEEHZFELZFENSHIET 64,
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3.1 R FmEHE
FT 7R

T

|

EFaET

|

HMEEIRAIERETF |

|

TR h

R OEIES

Bl 3-1 Ao EFnEl
3.2 RAHABRAEFIXIT
3.2.1 EHEF
FRFWT AR
void main()
{
uint8 idata nAsrRes;
FlashLED(3);
MCU init();
LD_reset();
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nAsrStatus = LD ASR NONE; // ASR
PlaySound(CODE DEFAULT); // # T &

while(1)
{
if (bMp3Play!=0) /)t BT ALK MP3F, %&£, H 2| MP3
#H K T BN bMp3Play==
continue; // bMp3Play & & X — N2 k% & Fl k&
X MPIE A AR A, T ELD3320C F WH & 7 8
switch(nAsrStatus)

{
case LD ASR RUNING:
case LD ASR ERROR:
break;
case LD ASR NONE:
{
FlashLED(4);
nAsrStatus=LD ASR RUNING;
if (RunASR()==0) // &1 — K ASRIAAIAE: ASR#I#EMN,
ASRA % #1715, JE 5 ASRIZH
{
nAsrStatus = LD ASR ERROR;
LED1=0;
LED2=0;
J
break;
J
case LD ASR FOUNDOK:
{
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FlashLED(2);
nAsrRes = LD GetResult(); // ASREFIREE R, =
B ASRIR A 45 &
PlaySound(nAsrRes);
nAsrStatus = LD ASR NONE;
break;
J
case LD ASR FOUNDZERO:
default:
{
FlashLED(1);
PlaySound(CODE DEFAULT);
nAsrStatus = LD ASR NONE;
break;
J
}+// switch
}+// while
J
void MCU 1nit()
{
PIMO |= 1;
P3MO |=8;
LED1=0;
LED2=0;
PO = 0xft;
P1 = 0xft;
P2 = 0xft;
P3 = 0x{7;
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PLEAB AR SRR TS, AW RSB —FEHNE.
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