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Abstract: A new control strategy combined regular expression and speech control system of service robot was proposed in the paper. The
former implements pattern detection for the contents of speech recognition, and the later implements control strategies for the service
robot based on the pattern detected. The regular expressions used to detect pattern was built through analyzing the source texts, the client
voice engine used for speech recognition was built with Microsoft SAPI, the control strategies was examined on service robot platform and
proved to be effective, practical and fast. The method proposed in this paper enables the robot to “understand” multiple expressions way

for the same meaning, which makes the human — robot voice interactive more flexible and natural.
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1 EMRER

1E W #353 (Regular Expression, fi #% RE) & H £
2% Stephen Kleene T 1956 R K, MHIHREES
5 Chomsky ## M =R, BIRLMCESM, £
Bl F AN CRHT RE R, G R A
RS A FERNBAN—FIRE.

FUESRE-MEXEZRR, ATEAETFEN
BFHRERSZERN T, BRAENEELXEER
M MRS B R ENREXBOE T ER K.
RET BT ERLB A, AR TREN
RACARET HE RERER TR, EREAIL
Bo 2k AT LA B o 43 B K B A SO DA R B B B AR
K AMTURR . B8 Bk BRFEFS, EUNR
FRAEFFR ELEFNERFERETTRAMR,
R ESESERANERBERZMHFRSE, L
X BRFRPHTIAE, EXBRNAHP, ERRERX
AR P E A — RS AR R,
RIGREEERS B3 RET B, REB LR
FREM SRR RATHM A R E, B FIEN
REXFZRALEEABRK . RERKGEER, Hitk
BN AT B RR NS0T R S A A
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1AM,
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(-] FRERAE, BINLabe WS RATFTEANFR 0", b,
(] FRBBRIE, B2~ ) FT a B c ZIMIFTHFH
() & BIATALE I TFH
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2 EBERINEZIGT

& F 5% R 7E Microsoft Speech SDK By 3£ RE 2
MFER EZETELMNGZE,ERFEANETRAIE
AILLAE) 90% DL L BB LI M BB e S IR B R
FBf# ., Microsoft Speech SDK SE £ X M & FEF
REMFR, EFLAEFTEEO—-TMEETR. B
T COM IRHEF &, IREDEL COM A4 MBS
M FHNABRFER, INABRFRITARBRRT &
FAEBFBAR, EoEIAT COM RS, BF R
#1185 5] % ( Recognition Engine) B, BB LB M IEH
FRAIBNE;EFSRAET S RGP R E
BIEE 5% TTS Engine) A R/, THEFHiE. BF
RABXETHECHNA, ARMEXMEENARE
0 ( SAPI)RELHLEF TG, AW MA 1 Fiad,

ERFIBAMEFTRIRE
P ABNEEERBREFN, R

Application(Z F* N i)

Application(% 2K FIFEE)

APl Application Programming Interface)

BRAMEE S AR 8 —1
BILMEFEAR, TERH T AN

SAPI Runtime(SAPI i&47H#t)

EERMATIER AR, NBY  Povice Diver oo

AEER, REREARE A,

Recognition Engine(iR55 /%)

TTS Engine(E¥& L5 1 %)

HEMETRETHRERTLLE
BRMEENELHET AR
W, — A Ee RREENENE R, A —FEwi#T
HEBRRR I , iR R B iR fE, ENRFIAXERX
B —Fh TR, Boost FE o Y IEM KK AL LHKY Uni-
code FHFHI X FF, 8 boost: : regex FE BE 45 X I iE X F
TR RS AE B4R

FEEMRBZR D, FH HFNTURERE FLE
FRIAEHATSRARES L I ERERTHE
Fos .o x+2=1:0\/7O)[]11{}l. EBREL
BRABRFAE EEREN HFRF. . FEX RET
REERBREEKX, AXFYHABNKREFER

B 1 4k Speech SDK £ 4

HEFN AR RERAR, XA F A
C+ + BT WM X RAFHE, % SAPL B HX N
CSREngine 2, B CSREngine Xf R £ 8t15 F H XK Fr
FROGHEESNHRLGETREGEFRINGEETE
B EEVGRER,

KBS HELR FE S SAPI iZ4TA (SAPI Runtime)
I ARF 555 5B Z R PME, T SAPT #1441
B ORTIRRIAIEF DA, 4R A0 BA L I &5
%, 5EHGSRFIBERNEORR IR FERHE:

(1)1EF iR 51512 (1SpRecognizer) HE 1. FI TR &
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EERGIENLE, BRI EXNRE R
i ( InProcRecognizer) B 5| % #1 1t Z ( SharedRecog-
nizer) 195 (%, 5 EX & BB R
RO, 3L B9 5 | AT LA S/ B R P 3L R A o

(2)EF R ETF X (1SpRecoContext) A : £ B
RATFREMRESEFRINEXHEEER, BI&E
Y PO - S

(3)iBHH M ( 1SpRecoGrammar) #% 0 : F X 51 %
TERNKRENE, AT BAMBE RN
BHEAN . BRI E T B S A8 E0E
AE) F, 8 F A WA IE RN % B & 3 (Dictation
Grammar) Fl fiy 4 42 # & #: (Command and Control
Grammar) . R EFIEEFERTHRIMEFEER
XA B X H— S g B ar & AL e F X i
BEHN L XML X #4 RS , 8 1d ( ISpRecoGram-
mar) O RA , HBIE.

(4)R 5145 5 ( 1SpPhrase) ¥ M : AT HBGR B H9
R, BRI SCF, RHIRIERRN %,

(5)iEF & B( 1SpVoice) ¥ A : TEINBE R 1
(] TTS 51X CABET MR,

EF IR ThEE X2 B ISpRecognizer. ISpReco-
Context. ISpRecoGrammar, 1SpPhrase 13-~ 38F1 33, T
B #1& COM A4/ THEFE M Windows B IR F /Y
THRBHEEIINH) , EFRNKGEREWNED
B2 BHERABERRONSARSE LREEXT
Ao

RERGEZIAFUT WAMEER:

OF kP COM¥§;

QEXZEMTEFEOMNR (LS ENRF),RE
AN ABIE R, R F A T LERE;

QYF B E AN IRAE, 1SpRecoContext X 52
fe] L AR Py & B B IR A0TE B, AT 8 AR B e

T2 BR 380 5 7E 1 M O R 2, 38 1 ISpPhrase $# 1 3K
PSR B ATLUER , RS LR ERNCA L ;
@R FRFR L, HE COM ¥ &,

3 EMREXE B FIET IR FIRE

B FIRBI AR SR, I AT B SR
HFETTAAEB R — R UL LA BT S 4
HERRIN AT RE SRS R TR &
BB —MER LA AR PR U, B0 A AR
R, ERERIIEA LR B RIEE R0
7, BAEE RN RFAEAFBLR, XTFHA
WA B A0k ENRER . B SIS SR
BRI RIS TR, % REENREARM AR
SR, R IR EN AR AT R AT LR
RIBEER,

EFEMARAA B AE T ERRET M
R F—A B RE AT AR AR KRR
R UIER T SR Bl T R RAE, WAL
DEERALE PSR B II fE B,

B LI R E NS R ST RAR 77 1 00
SRVE B AR, W TTSE BRI — R A & X P 2
MR, TEX ERAAATM DAL, FHEATE
B/ R AR /A R M BUT AL
04, BB B AU o /AL B LS A
TV/ SRS W/ SAUEI WL AR SR TVt

CPITRALA S,

3.1 REFBERUSCH(test. xml) EXFRFNGE
EBEMN AR X TEFRBIAEE, B BRI

LR, B XAFLL xml AR YR TBFRA. XA

HEWT

<RULE ID=“VID. Commands” TOPLEVEL= “ACTIVE">
<O>#< /0>
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<O>RMF</0>
<P>
< RULEREF REFID= “VID.. CMD_ Motion” />
</P>
</RULE>
<RULE ID= “VID. CMD. Motion” >
<L PROPID= “VID. CMD_ Motion” >
<P VAL=“VID_CMD. UP1” >l < /P>
<P VAL="“VID_CMD.UP2” > [ FiE < /P>
<P VAL=“VID_.CMD_TV1">H# < /P>
<P VAL="“VID.CMD_TV2"> B8 < /P>
<P VAL=“VID.CMD_.TV3">TV /P>
</L>
</RULE>
3.2 EXEMFRER
boost FEE— 4 THE F. T BHE. REER
Wi C+ + B ME NP G £, B C+ + indEftit
BRI Z —, boost EAHY T STL LMY
7, ERBR SR STL lksn, A A&
HRB BB K. AL STL, boost 3 i 3£ Mo
STLEPHEZ LS, M boost & T ARLTHAE, T
PASER B B B THE. boost: : regex IEMFRAAE
REFZLOH -8, RRARBFER LT R CEL
HWEETR, BEME,boost: :regex UL T XF &5
A S HE, TELBRR TR D, A LR E R
FR,AEH X X HSH GB2312.GB18030, UTF7,
UTF8 %, 8 A 5— 4% 7 & Unicode, < regex. hpp>
F A T HE BT : typedef basic_ regex< char> regex;
typedef basic.. regex<wchar_ t> wregex; P X 45T IE
WX regex TIHBMAT T o 0P FT A R
0T :boost: : regex FISKE A& BN AL B — N IERIFRIKR;
boost: : cmatch FH 3 47 £ UG B A 45 5 ; boost: ; regex._.
search FISRERFRHFF|H I 13 RICEEH AR
ENRZXH . XHEEN RSN T LR SR
TRMT:
boost: : regex RX_ CMD_ UP (“#57? (Hiji# | [a] &
E)" )
boost: : regex RX_ CMD. TV (“#5? (/1 3)?
(AL L TV)” );
boost : : cmatch result;
3.3 R ERKEH
FIH E—T 0489 boost: : regex _ search BEIXHR
PSRBT, AR MR ST IAL B A
B RRE e, BIPLAR A B SEXHRBI A B #AT IR 4
.83 BRESEMEHEIITIRE, EHRemT.

void CDlgVoicelnteract: : ExecuteCommand(char * recog. result)

{
if( boost: : regex. search ( recog. result, result, RX_. CMD._
UP))
{
m_ player. decideMode(CMD_ UP);
goto TAG..N1;
!
if ( boost: : regex_ search( recog- result, result, RX_ CMD_
V)
{
m_ player. decideMode(CMD. TV);
goto TAG_N1;
!
TAG_NI1:
return;
i
REAE RS HA R SE R E Y, SO R
FHBARE=TEMRZER, 555 #4T 100 KRB
L, KRERIME 2 Fin.
A2 EMNRZX XA

IEN R BEARZTAER REEH FHEH (ms)
RX-CMD_UP 4 98 500
RX_ CMD_STOP 8 100 300
RX_-CMD-TV 6 96 800
4 SKIE

SCAPAR ) — o B o SR e, I IE U 2Rk 3 AR
SNBARETEHS SRR, LENRE AN HE
B H B R b, (0 F R AR ZE By
WA AT ARG, EHL38 AR EN R
BAXMAKE T HT AR LR A RES NHER,
RUISAEEKFHERRS; FESHEARES
HREAML, XM LRATARAAY RESE,HF
S ER] . KRRV 7k BEG BAT R 2 R 55
PR AEF PSSR R M AR/ RAER
A LA EL R R T RT3

BEXH:

(1] 2 2, E38, M2 ENREAEARDUEERLE
PRI, BT, 2007,21(4) :48 - 52.
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