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Research on Question-Answering System with Intelligent Voice
Based on Deep Learning

DONG Yu', GUO Junhua®
(Zibo Normal College, Zibo, Shandong 255130, China)

Abstract: With the continuous development of artificial intelligence industry, the technology of question—answering
intelligent voice has been widely concerned and studied by scholars at home and abroad. However, there are two
technical bottlenecks in speech recognition. The first lies in the speech recognition system, and the second lies in
answering to the recognized voice. In response, this paper develops a question answering system with intelligent
voice based on in—depth learning. This paper introduces the speech recognition system based on Hidden Markov
Model at first , then studies the extraction technology of speech signal features based on Meier frequency, establishes
some acoustic and linguistic models, and finally studies the question—answer matching model based on GRU
algorithm. A question answering system has been developed as a result of above study. The experimental results
show that the proposed algorithm, with considerable practical value, has higher accuracy in speech recognition and
question answering than the traditional algorithm.

Keywords: deep learning; intelligent voice; question and answer

0 5|5

AR, BEE TR SR AT TR ReH AR
PN & e, B RE ML N S5 RR1E & ()25 R Ge i ]
B Z . TR R RGN VSRR, IF A
AT IR KRR b S 51 AR 0 H 8, IRk
BENAN BT . BRBIE S A RSP
BURUL B R EEA PN, RS RS R
g, TR R A B T . HA
DL EPIAS CEE R RIS B ik, A e — B LK
e BRI S B RS . HIRSS S, B RE1E & 1]
B R RCRE TR, T R RN TR e R AR 3
YFE BHA:2020-03-17
ELTH L ARG FL AR B LR B (17CXW]05).

F BN TR E S ik 80 B
B = F PR A, S B HER  BP U ik i
Fr gy, Foif-5 YU AR AR SRR 4R T, B
JEREE TR R AT W FETE AW oE s AL St
P22 2% L 28 T 2 S PR SR, LA Rl it 728
AT R, LIRS 22 [ 245 D A QSR A LA A
SRR B OE TR T, AR B4R T T 1
PURCR . PISERAE S w0, HAETEF RIS
A TERANTIY I, I RS AT, &
HAEHETE T AR TR SRR I A R U
RGE, RIAHITE T 2 T E R4 M2 5 1 (R 24 2
Gio M SRR U], SCE I T ST AR T R

YEB B F45(1981—), B, L A A, HFIF, B, BF R 5 67 - 3 BAL M & 2



Az

% 4 30 ¥ A, A TRESIGERETRLERALHA .59 .

)R i R ) 225 ] 0 %) A R T A 2 EL il
HAXT R RS . AR AT S e T, o
TG PR AR 5] AR & 2 AR LM 0 PR
B T LAFE DNN-HMM #5859 Hh () sigmod Ay LA )
LR G PRE, FRHE I T AR ITUR 1B 5 5 HE
TEFRIE A A T F R LT GRUBAR
VE AR RN R G R AT WA A TR T —E5E 41
HReh ARG

1 BETFRIRBMREAENET IR RSE

Bt KRR AT 2T LR (DA

y={N,M,n,A,B} (N
1A NACAG N 21 Ay i 2R 2SN 8 MARER Al
RGN B HAAAT SR80 5 A KRR JERE P YR I0R
AR KL 8] [7] s PN AR 25 Ak % AR R AR 2
LR AR Q).

a;=P[q:1=5]|q.=S]] @)

K@ ijeIN]L Y, a=1, EAEF A

FRIE RS . BRI AT LARIASIN 21 IR 255041 B
Ao ERAST B B b oa] DU 00 2% B i A
[RPREA R 73 A S AN B RO o 18] 1 AQERRE S KRk
REEMFEAL, FF — 1 s BUIRSF R LR
R 5 T A LB SR R AR, AN e 32 B s fir
EERIPS S R

HORRRREE | owwm | BENLERR
(m,A) ql.q2-+qn (B)

—ql.q2+-qm —>

B RORRIKHE

K AR R TG B 28 [ = AN AR, 2 5 A PF
AR FEA AR NG ARE = A PR R R
SEERBE TR 1) B ORI PPA PR A 32 B S R
LT Viterbi L R AE AR T4, VISR RE 22
HR A L0791, R SR, (A i e Rk, —
J {5 FH Baum-Welch 572k 523

2 ETREFIRANEFTIRANRSE

2.1 ETHRMENESESHFERNEA

R 5E B S BON TR B RN R SRR EA AR R
Wi, T LA S 15 U R G I Rk -5 2 DL
AT e SR, — BORUL, (PR A0 1 25
AT M IR R RO A O 3 Rk, T
LA TIN5 3K 28 HAOAH LU T A 2R AR B TR IR
st b7 D) 2 B s Y M, X A5 S
FRPRE IR HE IS AN B[] 25 R GE 0 BOR , IR SR e £ 17

3 IR AT 28 5O i 3 A e A SR R £ 20y
EE 2) .

i nini fslgmm—e BRI i ] srubn ] st |
‘ DCT H In H?ﬂ@iﬁi&H FFT ‘
B e

B2 EFHRIEREEITIESHERR N — 2
2.2 B EFIRE

# ) GMM-HMM # 8 | HAR A g, 2k
FR G0 B R TR B (LR 08 TG R R i i i
AL BRI HE A N T AR R SR BAE R AL B
R AN BRI AN o BRI B e 25, 52
AH HL , DNN-HMM 5.7 H B A 25 44 2 4 DNN AR
FIFORM GMM, IR % > S n] LI S 0 TE
BRI T BB AR 2o 2 ) P 4 M
g5, SRTTTE 5 2 P26 A ] DI S A e v e AT
DX B ARAAE SR ok, IR AR A7 . Ay =X AR
KA FHIOR T RGFE T S e HE R Ty
TEAH T GMM-HMM B 548 T 7 3 7 %

A AL S DNN-HMM 25 5Lhit b, O
PTG , 5T ABR B2 AL M0 pR B T LA
£ DNN-HMM #5 &1 FB (1) sigmod i it 5 24 8%
TGRSR T ReLUs Bk S AR LR MR 3G . Hos
SRR AN 3 R

??

wl

3 ETFDNN-HMM &k FAR R E
NS 2 AR T R U, LA L AT L] =
(3) ~ (5)FN,
R=x(1) 3)
h=AWh"'+b") I<I<L 4)
y=Softmax (W*"'h*+b"") (5)



+ 60 - 98 F R 8 KA Fm)

%33 %

UL B e R AGE &P I 75 22 R IE
WD o SR FRAE R — 2P I BAE AR . PR
BRFRBREZ AR LR S R AL, IR BB T
L4 DNN-HMM #5254 o (1) sigmod by JEAih 9 E e
TG BB, TR T ReLUs Bk sk b AT, Higk ik
KAn(6) s,

ReLUs:f(x)=max(x,0) (6)

Softmax () bR R 718 A~ B IGX IV 11) J A e
AR I pR BRI B B RTX IBR T 22 R B 25 5
B EA MR REOL 2 () SRR RRAE . SEBR R T
K (DAER BARIE AR £, e eR BT LU I8 S A1
iy 3 22 T] P G T, JHL D itk v D 138 B A g
AEE

Foe)=-3." 3] log,(S,) 7
X RFEE TPE D FAERES s T
XA SEBR ,(S0)

23 EIIEFHE

PR B ORI 5 AL BTG WG B0 SRRl PR R, 15 5 [R)
RIRAR RS ZOML T A S A TR G, IS FEEA T
SRR SRR T RIR Z A A EEAS T S AR AT LA
SASHRL IR ARV T BRI B T X 23 AN )
TR SRR AR AT LTS 3 S W] ) 22 18] R 2R R
AT o AESEPRIE SO R — e w2 1
SH TR RSB R T RS S
JLR MR R, FE T R SCRY A B, AT xS
EF U B RCRA TR KRR B4R T, SCE1H 5L
SR FHJE T DR SR 1 5 1 0 =3 TR AT SR 200
e, WOR R B A ATy ] DL 7 B il 2, 0
YNGR E s AL S BOE A AL 2 09, 7 3
L T BN R R R A — E RS
AR IR, —J5 1 AT P H AR G e i =5 7
RIS, DT = 5 FITRURE , 75— 7 TRTs S 3805 ] LAAS
F N AESRTT
24 BETREFIMEFTIRANRFEETL

JET LB, SCEEAT T T IR A
FHHRG . FERFHESR U R | S A R R A
TN SEISUR | N2 Fff At e R R A D S
B AT LU A SR SO L, A
AP AR AN 4 BT 7s o FRARALBRANE -

D)X S 7 o HEA T TR N AR SCIiA B 5

2) RS WRSCH | TR R AR AR B TR
P AL B, AT LUAT 235 3 P 470 % 17 (4 R A e,
H AR PSR

3) T B 22 W 28 L S BRI 1) 353, fRe 2%
ARAFRFHE TR P i R L 5

N e I B e i B L

[ mms — wmock

T IR

E4 EFREFIMNETRIRAMELTRE

4)FEF IR AR A e R A s DR A
RAA, ALY i S R B R i, Horp A R RN B
— i AR TCR

5)NF 4) I RS R BEA T oA, i e R
B A B B A, A5 2 e 8 1Y SCAS B, FEXT oA
fE BT .
2.5 ETEMME R LR o) & T AEE

WA BBz M9l 2 N T K AR
SCASJE AN A, B AT DR ) - 1 ) 471
FRAE TR BIE A N 25, Hoabh PR =02 SR FC A2 BT i
R B I i D A B 26 R 48 o) 246 [] 225 [
FIE R 2 M 48 Bk EEAA P, — KRR LSTM
P, B —REGRUB Y, MR LESAMS HE
AERET LSTM 25 3k, GRU 34 = Wi Sl 3 Fi -
SRR AE T AR LA DL, 302 i I A Bt 5
TGN B — AP A S e s A
GRU B35 RSB M VUL . JF GRU B4 (1 PLE
FERIEAN T .

TERF 2] ¢ N, 3 FIRIE 4 S B S PN R 5
EN A A n=X(8) T/ o

XZ{Xl,Xz,"',Xr} (8)
H b — b 2 B2 S 4RGSR he-1, U GRU
NTREAICIEAR BT .

BT TN (9), BH T (10), W20 ¢ 9 N B
PR, B2 e B % g A=K (12)

f=o(Wpx Uy 9)
z=o(Wx+Ush.y) (10)
h'.=tanh( W.x+ U, (f,Oh..,)) (11)
ho=_1=-zO0h.+zOh,) (12)

b R B PR VR S R, OFRTER TR XL
T, UM W oy iR ESBOERE . 5 TR A5 — [
FE I ZIANREXS 2 BTN 2 S5 B8 U B 724>
I SCF R TR A 18 T 90 DAIE SO 5 [ 43
S AR SEAT K AN 1) A [R]— RS 221 e i 1
JEVE R 0yt 1) i, DT AT A 1 — 1
SR ) ia 5 HAL & T A BB, TR T
iy ATE ) AR 2N BN AR S AR
SRV



% 44 ¥ OB FATREFITOERETAALALIA .61 -
- s L3 Wi Iy B R TR R 4 DL k2
: W A EEAE A, IR 16 kHz (35S RAER , 4
A e e 2t Je M EE | UK J 30 ms, R A L T KE S8
A — P4 SR HOROR , SCEEK 545 DNN-HMM Al A
-+ - SCHEH ) DNN-HMM 8375 X} B S B8 | o 45 20 iy
EEEEE o o TN et o LS AERVFEAT 70, I R R U B HER A T

é é R, USRS RN | TR .

B5 MEiEEH GRUEXAITAEEER

R T ARBUR A BRSPS E IR ZIR & R R
WA R A E R A TR R B ) — G2
o B RUZ R A R — AT R I R, 9 HL
T TR PRECR LB R e i . IR TSR
B B R/INEEE R k, TS B RE S, B A H AR
WA n, R E R AR AN (13) R .

G=f(W,S+b) (13)

e, S T AR IR A R SECR T B PR
£, W, A b 23 I FAEE A 22 , FLaEAF 35 59 534 Ji
N, SEEMNEFREEAR, AR ER —RER
BEAE A ER AT DL A — A8 ) n-gram FRAE . [R) B SC
TN T B b A G AR EP T R R
JIT dropout Jr ik , BEAFEIE BRI 6 FTR .

Question Answer

| y
soru( (L B e =L
{ y
CNN ﬂﬁlter I} fiteer | | fieer | -+ | ﬁlterD

El6  ETHME L% E & ERER
3 KWRERDH
FYGAE I I AT A R A i

S 3k

F1 XELBERHTR %
A {£4; DNN-HMM A DNN-HMM
PSR T 77 88
BN HA] 84 98
MR PS40 65 75
IE 66 77

MR LRI, SO TR SR AR A S
14 31 A 236 T 44T B A% 55 DNN-HMM 8503 5
10 E 43 A U HERR AT T AR RRE Y 2
Tt ATE RV B ERRTEST B T ARG A5 A LR

FE 0] 28 5 T, [R)RE S8 T B A S P H bR
#E , 55 5 F 4 ok I 1 B4 19 NPLPCC2016 DBQA
Task £ o R SCER Pr 8, o S g sy
HHELg , TSI 2 AN R 2 FTR

#2 MLLRBERSHE

ik e
ST T AL ETan ‘;3;‘
T g
AR-BGRU 78.81
ARSIk AP-BGRU 85.82

M2 IR FER AR R TR D0 T, 1 TR 2 Y
MERR 3 AR SCR AR LT A 50k HA AR A9
B, MR E 1 3CE T Rk B e PR A AT AT
P

B RETR o TR 20l 55 P A AE 1R SR B R AT, S
B4R T TR B R SR TR R 4 R 2 10 25 £
BIRETRF M2E R G, B A IR KR R AR R fif 2k
TIEF VU R, SRS ST 1 R T B 22 2% 19
T R RS, 2d SR I E I e ke T v U
PREAAG J3E AT 5 [ 225 PR A J3E 7 1T, AR LA A 55
IEEA AR LS

(1] SR EHM R FREF T GFRE L)) R FFIRA RFFRR),2015,36(2):191-200.
[2] X FF. SVM L5 BPAP 2 M 45 42 6 BERAAT L 7 3% 4 23 P 8 s AT 2] F i Rk K 5 SR 4R (A A2 00).2018

(4):18-21.

(F#%81 1)



% 4

B, F RS RERAEA RS A 25T Aok

T M E L ER . 81 -

AR O R A (BRI 5 BE ) A T 1A I B
J1, 6k Z BAGBR SR S S BRI R AN
TEZH T, AT FAS O R RS A (o ) i A P b 2R
A2 EDNE, RIFR AR RRAE A B
RESTHIPRRE. A5 DR PEAERER AR A 5
X R BHLAEEE [ oI A7 R AR R BN R,
FIE 252 BB SR LA BN N X6 27 ] 3 2l v T
(1025 R AILAE |l AR A, B T B M R AT A B Y
Ko TEBOTHIREIR G H- P, Sl R 4%
B EWRE SIS 5 BN Bl ok, £ B % P
RSB ) FbR , NI B 25 2] e T i B R 4t
PR
4.4 K HY 8 5 X R

PAGS ) 32 SCHa N Al TR 5 207 52t

SE

FAAELAR 37 ThI AN, — 2o 2 A WP
B AN A IRAML BT T T A )
PRARIS ], 5L 2 A7 1 22 A AN B I BT 48 1o
) TR ) E B VER B AEAS @ , 33wl 23R 20
PRBT AT AR BUIR , DRAR BT 2k O 22 o R Ay
I R], 75 B2 A AR b T B SREG o S UREUI
XF R EH A BCE PSR GRS TRIEAGE W
XU HT KM E RS HE AR RRE R R
P, 108 T S B ol At i i gy
SR, MERHITHES PR ] RIS R S 24 TR
Fo B RE R RN N BRI R,
SRR B R 5 AN A A TA] (EAS R T LY
2N WA IR ENZR b, SR UM B BT IR A
FOEARB B2 MTRER G

[1] CHIGERWE M,BOUDREAUX K A,ILKIW J E.Self—directed learning in veterinary medicine:are the students ready [J].

International Journal of Medical Education,2017(8):229—230.

X RS, AR A B 53] B E 5T BRI 3T R[] F H T R F FIR(E RAFR),2019,35(2):85-88.
R AR LM R EF IR H 5 £37,2016(19):179-180.

AT HCE 52 )RAZ A 41 []]. 30 F IARAL,2017,4(40):262—264.

AR ZEAOAE T4 U F P AR B 25T e 093 )] U Y (B2 4),2012(8):81-83.

MA Xingming, LUO Yanping, ZHANG Lifeng, et al. A trial and perceptions assessment of APP—based flipped classroom

(SO S
= =

B M U ST IR T MR %

—_ — — — —
(SN
= =

[=))
=

teaching model for medical students in learning immunology in China [J].Education Sciences,2018,8(2):45.

[7] PAONAN C. The development of a measurement tool to assess Chinese engineering students' self—directed learning abilities [J].

Global Journal of Engineering Education,2012,14(2):196—199.

[8] LIC, HE ], YUAN C, Chen B, et al. The effects of blended learning on knowledge, skills, and satisfaction in nursing students: a

meta—analysis [J]. Nurse Educ Today, 2019,82:51-57.

[9] SAIZ-MANZANARES M C, ESCOLAR-LLAMAZARES M, GONZ ALEZ A A. Effectiveness of blended learning in
nursing education [J]. International Journal of Environmental Research and Public Health,2020,17(5):E1589.

[10] FEb XEFHIFERSEA A FRA 62T o9 2 LAF R [J] AL (OF 8) 71),2018(4):70-71.

[11] RER GKF AW 2SR F X[ T I F FRAELHFHR),2019(3):93-95.

ARV LA LA A At LAt E At Al LAl LAt Fat Eat U at Al Lal L al Fat K at Fat Fal LAl Fat Fat Fat Fat Al fal Fal Fat Fat Fat Al LAl Fal Fat Fat Fat Al Lal Fal Fat K at Fat Al LAl LAl Fat Fat Y at K at fal Lal Fat Fat Fat Fal Fal fal Falt fat Y

(3% 61 7)

—_— —_— — —
(SN N
= =

(@)Y
—_

1617-1634.

3] B ks AR F Deep Home: — ¥ & T IR JE 5 57 6947 At & & 42 AR A )] 31 FLAUE4R.2018,41(12):2689—-2701.
AR, RS LSTM Fe CNIN 3422 My 09 IR JEAY 2 W 2535 2 AR []]. AR 52 4Rk, 2018,37(2):194-205.

FEL FFR, HRG AT AT I A R AR 5 A AR BT R 42 3 []] IR 5 4R,2018,37(4):86—99.
2R BB PR S SURH AR 2017——L IS 4R 3 T 5 0l Z )P B B £ B SR, 2018,23(11):

7] ATERE AR, T aES B R SR P e IREF T ki R E R RS ()] B LR, 2016, 42(6):805—806.

8] ER,EAMIREF 3] R AR R SRR P BT R SR (] A58 4R, 2019(2) :99-102+136.

9] E7 R KIIE, FHA, F AT ALE B ARG RIIESHT 7 EHF R B[] 3T AR A i £ 48, 2019,25(3):529-547.
10] X, BB A AT AP Z ML F LT RIRAFFR]]. 5 # R L5 4R,2019, 14(1):186—193.



