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Mobile Terminal-oriented Text to Speech System for
Agriculture Knowledge
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(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. Key Laboratory of Agricultural Information Aquisition Technology, Minisiry of Agriculture, Beijing 100083, China)

Abstract; With the help of semantic processing of keyword in semantic retrieval technology, a mobile
terminal-oriented text to speech system was designed for agriculture knowledge. The ambiguous phrase
encountered in text segmentation were cutting by using semantic search technology which could converted
agricultural text knowledge to smooth and natural voice, and popularized agricultural knowledge
combining call center and mobile terminal technology. Firstly, the text analysis flow was analyzed, and
the ambiguous phrase which was the key point of text to speech processing was confirmed. Based on this
key point, the word segmentation dictionary was designed, and the ambiguous phrase was extracted based
on the dictionary matching and statistical analysis. Secondly, the ambiguous phrase was processed based
on semantic retrieval and the segmentation of ambiguous phrase was realized. Finally, the functions of
speech synthesis and prosodic processing were realized with the software of Cool Edit Pro 2. 0, and mobile
terminal-oriented text to speech system was developed for agriculture knowledge which could effectively
solve the problem of ambiguous phrase processing.

Key words: Agriculture knowledge Mobile terminal Text to speech  Ambiguous phrase

Bk H . 2014 -01-08  f&[2] H i 2014 —04 —04
= R4 A A8 WU By 5 B (2012CX90204 )

EER A 2L PN, TENFLANRZLE SR TV, E-mail; Ixxcau@ cau. edu. cn
BIEE : SROUE, B, FENGFR R G5 HIR TP, E-mail ; 21x131@ 163. com



513

FEEE S T RS B A& A Al MR SR e R 58 267

5l

WEH (G SRR K& BR T 1 RS 507
2, IR 2 28 B AT R RO e B B2 Y i AR
R A RO 5, ok 5. 3K 358 A R e AT
B350 28 Al it 17 B P A R b DX 5 AL A
R 11438 B I A s S5 RAUA HE, [ 8 LA
T AL R 5 A (R 5 4 50 R T (8 2
S W BR T AL, a L T LR 3R E AR A
J* e F9 JSE FH R 5 o

W e n] i o [ 5 L3 T LAE A 3l 2, A
TR A P B B IR 55, HLHHOR B 2 A X i,
TEVAE Rl R IE BT DA S SURE 2158z
L F PRI A 1) I ] vt B AR 3 o A% 2l 2 i ol AR IR
S Ay JL, m] o H R I A SR R R R A2
AR Y G R G 22 ok N T XS BTE
H B 5o SR ] 2 8O SR A T8 SCHE L AF AGE R
JE v R B R I N I T3 W 3, Bk i 24 WY e
DREIRS . SRR — i Tl E A
FEEAR B DR SO Y S A B e el A AR
TR & G AR, A HE 2 WP Y el % R 1 56
R

A M T 5 Bl R g e g e,
“123167 =AM 55 VR A AN AR T A B Y
N T % 5 AE 23 il 45 J7 SRR IR 55, 98
JE DR A T BT SO e e 0 1 9 AN adE T A KR
945 R, PO AL R B B 2 9 & A AL i
HE AR ARG AN 2 FRAE, I3 SMER M R —
) 22 SOM — X Z A B G+ oy B i, [F] — F A 4 m]
REA 245 4, Wk BUA AE Tl 45 ST T 9 3C
R LR VAV e A S | VA i e SN s
TBC, AR SO B A T BT 0F X 28 s S B 4R A
il P J7 58, B O A Al B RURR A SO B
TEMARG

TANE AR AR KRR U E TR E A R
JELE—BORW S, A S5 A TR G % VA
I, BN 719 AR T 32 B A A8 5 R W i A
RS BLSCTR e, 5 Je BEAT SCAR 0 B A A BER
L E AT N R AT e
7 IR BT R I 6 2T 2 A AR R AT SR
R, LI, SR e 4t o A8 AL 3 SCAR 23 B VIR
BB AR B3 FR Sy o T SCAS S M R L, LR
R E A W ) R R B S Bl AR AR R
R SC LA A8 R B 1ok R S BT T5 ik RS
b % 1 7 R A ISR LS BLIE 5 5 A
WAL BRI BE

il

1 Rzt

1.1 XAEHFHZIZHT

SCIE e 4 5 TR LS A R K XA T B
FLAT BERhRE BE 0 2 PR RE 7, X P R B B R RE
W SUAR TSI, B RRE X SUAR AT IR F
AT AR — RS S TR F IR RN, T A A S
AN FF SCRRAE— BB EE F X SCAR AT Z W 53
B BRI B A2 SCAS R i 5 3R L A T
PRI I STAR 43 it S SCIE e B R v e A0 B9 R 0 o

L 7 R ) ST B e 42 o ) i RO 32 A SCAR 4
et A v I O ST B, T O 58 4 R S B
T4 B L7 BE . Ae 4R M L AR Br AJB
LA JET W,IB & T W, AR AJB J& 28 48 Al it L
FEHT AT B W i, i hn R
5y T B R A ELE  AE
FEABH ABET WART W, BJET W,W R
WL, FROAB 2 A BB OB, il e AT LA
PIAA R AR T f e/ T g, B S X
A b L) G R B BE S 202 17110, B SF- 3
110 ASBUF i B — OB S 4, e rp sg S LB, L
YISy B i 86% 1, Hh I S B R A SCAR ) 4y
225 B B3 1) kAR K B IR E , B AT R 2 80
AR A A R S B i) B — A~ AR D)
02N R U1 I o 42 &5 g s el 1 B NG S T 61 S TR ]
FECA LIS IS R — T — B LB A
B, 5N SR 14 & 3 AT B R B AR
B ) SCAS Y 43 5 % A 200 i R B 05 S B ) Ak PR
IFi) 851,

58 43 18] J5 2 KR A Bl T i8] B AR 4l 7 45 B T
P 4 B AT A B S ) 3R TR 0 B R i 2 v
(1 38 5 51055 A 4T LB DT TR, AT 4T 35 35 72 45
SCAS H 3 85 M0 R, 2 DA SCAS 1) ] 1 i S o R, A 1
RIS =T B e S TR B 5 o W 0 |
Tz BN AR R T RIS BN 6 T U048
B TR S IR et AR s —
T AL, BZ ) 4y S Ko/ —/ O /AR,
E i e e BEAZ GE 10 V) 43 J7 3 3 ) SCAS AR AT RE B D)
Oy R Herh /g —/ 07 /L /5T DR T AL
Ry AR A SCAS R B

Wb SCRR Ay M G, SCAS B 43 o AR S B B R SO AR
I 3 ) S 3, B2 U &, AR SCIEAR E T A R
K6 2 AU PP T SR SO I R I, A0 P 2 R
F R Ty ik R — 2l B A A R M Y S B i) e
RS P v 0 R — R SR, T O B 3] S SO ) —
S B B SE A B AT AT DL O R R SR A



268 & A Bl B ¥ i

2015 4

3

Zk A

B | R Ffi# 1A
}Fj Bt 7 g 35)
e

Eh)

SRR
IR 3 %) W

Fig.1 Flow of traditional text segmentation

2 B e R R B e A T e A
7 S BE A0 AL, 2 SCAR HR BT A 1A, SCAR
2R AR B SCA f e S A TR RE 5 SCAR I 43 S
A FN G WA B T 2207 S AR B A S A Bl
Al IR 2R F A SCAR 48 2% 1) SR B 5 SCAR U] 43 [
BT, R 1) 5 o % S S B Y, A o B SO B b
P[] S 7 50 P P T AT 2003 e 3 S 3 7 3
G T 5 43 A 780 o b S B R AT 4R, e ¢
HETE SR 20 I ST BEEAT Ab PR AT 5 4 S B
B T B 48

5GP T IR

BRI fy | A&
37 e | 4
SCARSCRY I 5)33
Ly e i)
i SC A L i

B2 5 ERRLE
Fig.2  Flow of information search

1.2 4y iRiA s shigit

G337 1) SR SCAR BT LA L T 34 i B
11 4 0 E T A5 8 B0 T 4 3 ) e R b )
i 4% B 7R 5 R S T ) 4 BOR E  4
F) 87 A1 5 00 30 437 93 3 o AR SCAE ) 8 3] S g
Y (A TG AR 26 (B 52) ) ) op B 4RI 1) 3R
FURIIAE B, %55 2 W 4 ) [ 53 35 S0 LA
B4 B DU S R A% O TR LT TR
2 () 397 1) VB R (IR DU TG R ) (BRI
ALY | G A AR L) 46 T IR HEAT T X B, 9 2
BT % e RO R R R W T L
Google & i 3¢ I 5T | 71 BE 45 ) 0T b ok 4
B, U R A I 56 008 A~ A% SCIE sk 3 IC A
P E AR AT R IS, e A PR E i 2 T Sk A2 A R T
T3, e MySQL %548 F4e g 7. i 77 388 Fi ) 4 119 4
%

% 18 BT 0 4 B 1 R R, A SO i ) i

BA =HEI W EF Hash L5449, F ] Hash £
CIRVN =V @: 1R Sac o T B ORI i SNSRI 5 R A
ICY" ST RE , FH T 1A 68 7 I 2L 0 B vh Z2 R bR id
57 S B H 34 5 A 38 Y1) 43 1 RN, DT 3 R S
) B 2= > Tfg

(D EFERETIFR, DUFAETTEIL LA F B
SAEFE B A T35 5 B Ry DXL A, 07 ) DX AL A e
& GB2312 W iy I 38 43, B AT LA ME — 1 8 B —
DUFBUCFAF , W2 DI 7 5 XA 5 2 — — Bl S5 7
KFRo A" F 0 X AL 2 3562, “ 48" F i IX
it J& 2708 4 AR FEE LI F A 6 763 A4,
AR TR 0 7 ok LR AL AT LR
IR E X — 2 BN FEAT AR T VT BE , BEAR R Ol
T A B B A 2 B A R A%, R T i

FESCA T ik 3R 0k

0=(C, -16)94 +(C, -1) (1)
K O——UF7E Hash &b (10 &
C, .C,——DLF 1y DX B A 5

() K RG] F. B WK EARR, 5
(4 1) 43 B8 % SR a2t 1) 1 1) e K DE BC v o X AR )
BEE IR R FH 8 ) Iy R T A7

(3) TN IESC o 1) i B 24 A7 AH R i 0 K
1) 1) T K TR A A A DG AR S, 1) B Y AE i 45 1 an BT 3
i

K5kl
T

- fik g0 203 |- o
- st 215 -
Fikg 262 -+ oo
L — ,Hﬁﬂ,: 588 }>—->
F-of i 3saf o o
&3 i) A i 45 4 (5]
Fig.3 Storage structure of dictionary

1.3 B YFEREIERIZIT

TE 43 1) IR) B A BE Al o R B Y IF ) B
K VB M 5 2R 47 4340 o

WY A5 H Sr=S,8,-+-S, o B S, il i
Hash R4 %, 4% 832 5 19 & 51 I, 3R B 5 50
#r Lo =1, WAL S A E FH 250, B S, S i
Fial % S Uy ok, 4 Str=S,S,--S, 4k E N —
W5y o # Ly > 1, MELE =L, B Str, =8, S, -
S, e ML 2 Stry o A AH R BT, AR A5 ) 4314
Stmp, =S, S, S, B H Y43 ok, IR KM,

LA F 7 IT Sk
i R K1

PUZE T
Tk il

offset[3562] }»— -»>

“H
K|kl

— | w| s w
T
1
v




513

FEEE S T RS B A& A Al MR SR e R 58 269

POFAF A Sy = Stry =8, =88, S, TR, A
LBy, W B30 53 1 Stmp, 5 2K GO I 4 A
Strf = Str} =S, =8,8, S, AT R, WL IH R
HERER M O k. FHHRER T E S, =8,
Sy vate- S, AREE 1 BRIV U 5, T B B A AT A AL
Dot

i g L E Ay ) 6 T 5 ] i D S A B Y 3
A B SEMII 53, (B X TR UC B &R 4y, i A BE AR O 1
SF B AR RO B B SO B AR U L TR )
3 SCAS L 25 B 4 51 R AE T SC)Z T B 58 4 S i A
073, BIVEE SO BEANAR B S B, B 7 BU AR
PSS ALE TUNERE S AR R e
T AR BRE A7, DL BT A AT RE 7 AR B SR o K R
JOL I G S B A s S B AN A AT e Ak B
FARAF AV SR . b, AR B U7 B, A
IS5 A AT Ao AT RE ™ A B U JEER, 7 U A
I SR TG i PR RE A7 A0 B D RE S VE A b 4R BB S
T B AR SOR G0 o0 B B T S BBk AT
S HC, R o GE v o0 7 ikt B oy i A e, 5 A
LA E JE SCAS IS 23 5 Ak AR 48 P 38 A TG # 8]
A AT BE (= A28 SCR Al BB ) R AN 2 55 A 48 3
G e BATE AT sz SCPR) SCAS 3 B AR Dy i 2 1) 1B X
TR

ARG o0 M 07 3 o BAR BBER G
L RAEA R T 5P E AR ERE B,
111 5 A B ATl A R R IK N TR R XY
H XY ZE Y EAE B g AR

. P(X,Y)
1007 =T s

X POXLY) —X Y ARAR H BLAHE R
P(X) P(Y)——X Y Fupl i BLAY A
FAEH XY XY B OB B E R (X))
SOY) L fOXY) o N o B AN TE B i) i 58, A

(2)

pex) L0 (3)
Py =L (4)
pex,y) =LA (5)
R (3) ~ (5) ICABIR (2) 15
1(X,Y) =lb]% (6)

-5 T AN DT I SCAS RIS 2 53 A0 AR 408 P 7 1)
R I(X,Y) #0, PR o FHAR I 75 A T k2t 3
B A E AR R HE I(X,Y) =0 Sk, s
SCAS G AR 70 AN 25 1477 A 8 S, o BV R e 4 1
e L B

1.4 X FERLERRIZIT

SCE % v B SOy B i 7 A, 9 HG D PR Al 2 9
Aaia BT SO BT TR SO JE TR D2 1Y
B, SCASAG: 28 rp X O B ) 19 7 AL BE T vk AT O I
SC7 B AR PR A S o TR SCA RS R AU, O il 5%
S 1) TR SCRE RS BT 53 AL B A Y B 38 ROR R T
AR SR Z 7 %, BIDRS 3] S AS AR 5 A S B 1
Wl P, 38 A A S B R 13 SCREAT AT, AR
AN O B A B TR L O S TR R
SCARBEATIE R o Xt W], RSO3 58 A A, o R
A 2K 5 SR B A A [ T SCRY SCAR A 2 kR i
miE 4 fros .

ENEN e

Y

TR

)

ENENE

K4 FETHEXRRNIARRRE

Fig.4 Semantic retrieval based on text retrieval
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