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Research on Intelligent Speech Recognition Method for Multi
Person Conversation in Complex Scenes Based on Support Vector Machine

LIU Zihan',SHEN Li,XI Mengting, LU Jiaxin,ZHU Jiajia,ZHA Junjie

(Information and Telecommunication Branch, State Grid Jiangsu Elecric Power Co. ,Ltd. , Nanjing,Jiangsu 210000, China)

Abstract: In the face of the problem of insufficient gender combination information represented by a single feature in multi-per-
son conversation speech, resulting in inaccurate speech recognition results, a support vector machine based intelligent recognition
method for multi-person conversation speech in complex scenes is proposed. Using distance measurement methods to detect changes
in multi-person conversations in complex scenes. Calculate the logarithmic likelihood probability values of any two datasets and con-
struct a diversity set. Using the T-Test similarity measurement method, determine the significant differences between the two data-
sets. Construct a support vector machine discriminant function and use the mapping logic of the support vector machine to achieve
the separation of similar voices. The binary classification super linear classifier of support vector machine is used to construct the op-
timal discriminant function, and combined with male and female pitch frequency and signal non resonant frequency characteristics,
the intelligent recognition of multi person conversation speech is realized. From the experimental results, it can be seen that the
range of amplitude fluctuations for pitch frequency recognition in the research method is —0.5~0. 5 for males and —0. 7~0. 7 for
females, which is consistent with the experimental data; For the non resonant frequency identification results of the signal, the fre-
quency fluctuation ranges for males and females are —600~600 Hz and —360~405 Hz, respectively. There is only a 50 Hz error
between the male frequency fluctuation range and the experimental data, while the female frequency fluctuation range is consistent
with the experimental data.

Key words: support vector machine; complex scenarios; multi person dialogue; speech intelligent recognition

W75 B E:2023—07—07
TEZ B A X T8993 P AT HR M2 A Wi . TR BF55 7 140« f5 B R G i % 535 2
TIBEBE & A, E-mail : feitaoyi511763@163. com



60 HHHEAS A

2024 4E 12 f

P1BE A2 30 W 45 AR SRl £ 6 PR AL 2155 i
FEREIA B T BRI N R AR 6 A7 A K
A PRI R P T R LA B R
HLTE 75 & L WO A 7 IR AF AF X A e e
DRI P BTk A ar 0] T e i o 2E AT A R 48 5
K g, LSRG Pl i e iR, O o2& — AT IR, Jd
HOR UL FHT R 2 B G TR B R Sy S i #)
T AL BB AR DL A N X G208 . T %) 52 %
Gyswe 19 22 A5 T8 7 R . ER D7 TR B A REAR 4
LIPS . SCRREL R i T 2 TR 2
ARG I 7 ¥ » %7 1 3 1o o R 2 ) T 5K B —
A B — 3 T A K b R A AR G ER  A5R R
PEAT S i B A 52 2T o AR o 2T B HR SR T BR
w7 20 B AL L B 8 2 1 98 O 1 T 4R 4 EE
FER IS RS B T RZHAEL T,
20 Nl P S [ I A 0 o8 A T30 X 3
T ARG e 25 5 7 A B SR 2 3R T
BT Z PR A G R 7 3 %07 SRR 2 U
SRS P 2 A B AR H D s 0B e S 3804 [ 1
B At ) ST ZARAE O TR 2 R AR . X 7
A7 PR AS R R AR HEAT 22 )2 R G > DT B 38
PEATE RER B H A . SR - %07 96 EL AR VL i
B E AT IR R 5 00 B B0 AR S PR E 3 O
IR A T G R N BRI AR B B
Xt 2k T ) 22 A TR R RE UL SR T — A
BTSRRI AL N T ¥ . 107 S
R 1) S AL 31 e B, 52 B 22 A0 i i R

1 ETHEEENERGS=Z ANEEWL
=R ol

S G5 T 1 22 A0 A AR RN SRR T
AR & PR BB A B 0 B 28 AR i I 2
T Al o AR DR BN R
WO R B - UIE AR —
JBCA DL R BT AL A A TR A . AT
AR TE T U0 v DETE N Al A DR A 00 ARE
AR D, SR T BERS R A Oy kL T ik
A D i) R Sy — B A A SR — b
BT K ABL IR T T 5 R P A0 G T O kL PR BGT
FHRES .

TR 2 T 2 AN AR A R B
LU Cer e

JEUfB B F 1 BBE T £5 5 B 0T AR [ 3

TN ATEFEAS AL 55 10 5 3 R AE Y 51 A R
HAK b B 5 0 R AR [R] HE 260 A

#AB B F2 BB NG & F 5 PRI T R R
TN B R AR AR A 5 R B P K Z RS
A R FMER

R T BE B E 5 T7 1R H R B, R R
BB RN —T7 s WA A iz AR B 57 MR 3 =2
() ) B B B 25 (ELAE by BB - A

Al = I(F1) — I(F2) = log P(A | ay) -+ log
P(B | ay) = 8(na+n)log (No) —log P(C | ac)

QD)
AR DO H, BRI HERE: AB RRMWA
UL E EE TS C Rox A.B AP A I 5
HIFF 5 ansapsac Fem A LB, C 5 A% W 1 S
$s PRI naony RORPIAF SRS HON
WA 80 Ne o8 69105 P 50 I REA B
BEXT 22 N 2 v i 228 A e G 0 ) R A B
AP RREALE ARG LT AR E 2 A3 R
JP A RN B — IE 2540 Ao R T B B B B K 2
T AFAE AR S AT R, /TR AR
J>0 HFAEZA
mEXAI(k) =0 fHFrE—1 (2)
<0 RFFIE
AR,k RS T AL
RO LL0. 1 BR S RBE D KO bR o AT 3 T L 6 I
AR AL Y A D A B Y A2 A S IR A =X
R
a = arg mfleI(k) (3
BT BIRARBC AT E B A 5 2 N i
e

2 ETXHFEENHNS AN EES TR

Rl

I A R AN AR R T T
Test R JE & 7 5 460 I K 46 o) 19 22 5% .
SCA 16 AL I S OB B L 0 8 R R T Y i
o AR SR R AL 0 FO A ME o 2K AR A
BRER B DL 2 A XHE TR

2.1 ETZAMEZALSNE AN EHE M

fat
fein

TERE 22 N3 3% A2 sl i ar 4 &, 2545 T-



543 B A

XTI A T ORI LN R 2 5 h 2 A%

R REPUN I IR B 61

Test ARAIPEBE & 07 ¥ R 5 3% HOAE 2 WA B8 4R

Hi = {hishyseshy ) Hy = {hih3,o hi} s iX

PR E TR 5 0 C L G il 35
Xof AL SR HE A8 A A 00 4R

Ay = {log P(h|C)—1logP(h | CH | Yh € X,

A, = {log P(h | C;) —log P(h | CH | YVh e X,

Ay = {log P(h | C,)—1log P(h | C) | Yh € X,

Ay = {log P(h | C,)—log P(h | C) | Yh € X,

4)

AKX O, P RIRA BRI ARES . i

P15 o0 SR RS A 0 4 0 ol 5 0%, al 4 3N

}
)
)
)

P31
A = Ay UAIZ )
o)
Az - A21 U Azz

S5 X PIAS I3 AT AR 28 208 B P~ 353
FHALLE -
d(A,,Ay)) =

I (6)

N PR

OO H v v, 435 R T 2B A AR M
010z I3 BTN WAL B AR HE 22 5 NL N, 73 3] 3R
TN AL B SRR AR . A SR R 2SR [
— NI AL VAL S S HE R I Y 3X T A 4R
P S AR AL PE 55 5 I 22 A AR T A 28 531 g F A [R)
WA A CAL S A A R | 33X T A EOHE B A
bR AN,

2.2 ZHEEVNBHFEBENHENEESS

TESE PR & A Bl R b B 28 2 A
PR AE BRI . 5k — M 7 8y
2 WIS BEAS 3 BAR 1 23 B 25 21 . Rt SR T S
T MLV X 51 T 1 U 5 R T A A S

F0 43 75 JE R A ] 8] R R A 7 i RS —
T HEE I & Bk

f = gat) + g () D)

AR, ga(o) v gp () 53 FRR AB WA
YLTE H B (E 5 s ¢ FoRmf Rz,

FEAR UL B R B s S R SRR 1)
HILB S5) 32 % oK) 35— 4> S A7 ) 5 B R 5 R 5, A
17 s 8 28 2 (T B A 30 45 558 i I 40 #

FEDL R R R rp, SRR AL AR A2 5 5
T2 AR R AR TR SR S R EAR T
Rl R AR FER

Bl IHaZRHEHTEH

r,z (I,y)

M, (z,y) = [ 8LV

e(xay) gi(x,y) +7Z (8
N, 2oy TR AR Z FRoR

W /N BB Ry 00 KT A R S AT
PE AR BEAT 22 E 0 AT » S5 R AR TR

I =40 My =M 1 0
k=1

AR T, n FoRiEF o WUEEG M (2.
FORMTE R MY A U T A T R
MR ATES BV E N R T HHREE DN T % T
B W BIAE AR 2] FLAE AR A T F SR . R 3L
FNE B 15 5 YR W 1% A R AR 6 PR A iy S B S AR, T L)
(G

E= M (x,y) OH (10)

AXAO W, H LR AT & 155 06 B3
FRAER P ; © RRMERIIRE 1,

N T RTE S T o B A A TR R S
SRR AL ROC 1 5 B 35 US55 0 B9 07 i )
FIRN -

mem:%JrV-(;u) a1

ls. t.g(t) =21—1

AXAD P, o R AL & V RG] &R
B R REG g (0 R BRI REG o
E VAN /L O R /NG DN R (B E PN TN
EEAEEHETRES P LETRS L iES
RA KA R AR ADME A B .

2.3 ETEESESHMENEEIRA

R T 3 40 2 R AIE 1 R e R HE 8] Q& 2
FroR



62 HEEARS AL

2024 4E 12 f

GRS E|BE5
LS B
XHF 2
JF)
HLIK
ilEns ik
T Al ALtk b
BRghL LIRSS
\4
0 U

LR L
Rt TR

v v

Sk

s | | s

A2 ATEFrafeniriiiliER

NER (i

A HER Bt —

L= [vuolx,y)]"+0b (12

AXAD P, v RoRHE T AR H R w
FRFIHARZ: o(a,y) RAREERE: T £XARDE
Ji 915 b i .

FIF 2 Bk R F0n] DL S B 22 b 28 8 ) 8 OF 1
W S5 ) FH HC 5 080 2 D) AR Lk SRR K R S
Bt Z 18] 9 DG HC S R I Y B A T T 3R B X
s AT ABOR B H . SR Z AR B R ER
SRR AL A BRI PERE . MR (o
yi) I S 0 3] R BT R

g(x) = sgn (Z]jL) (13)

NAE R 75 N AR T W 798 7 o 118 4 3 ok &
HEEA T IR S Zad 1 i S L B 4
B DXk ) 7 A S R B L R A T AR
s a ., Fi, 26 AXXADRMZ ARG 2
AR UETE & 55 R G IR g /DT I
B Ypemate » B PETEFFE S IFEIRINER I, KT L
PEVE 5 5 AR IRIUR S BOHR AL BOE A1TH M
B -

male < Mfemale
{Z A (1D
Swate = NS femate
TEZAR RS 2518 RR O HG HE R RB R % 15
HH .
3 X I

3.1 KEHIEREMEN
BT SR AL 2k Boh 2 A

B REUN J7 15 S5 B0 L &Y i O vk &k T TF-
LY-DIARIZATION-T 45 72 . 8045 A 3, 2k B L
VTR H L — 347 1050 A5 & L b BLih AR %
Hoh 3~10,AF A i 15~40 min, PG, LG A
T OB AR A [N 2 1] Bk R AR K il

& TGRS B R R AR, LR
ZHBEMER 1,
k1 IBWSHESE
5 SRR SR A5

1 e 1.6 1~2

2 e 1.8 1~2

3 max gen 100 0~100

1 K 0.6 0.1~1

PR A A BRI AR B R TR A G R M
IFLY-DIARIZATION-T fi % B4 42 H i Hovr
MR S 300 AKIE T 15 ULIE A M B 72 3
~10 D20 YIRS A 500 4B, B
180 hs FF R B MILE A 80 KiBH ., B i K ¥
15 h,

AR 5 R 0 B A A 3 R

() FPRPLEE

ABHK IHz» M

O,

(b & WAk T2

A3 %ki%k&

J TR TR R TR E IR (T T S
AN TR DU A 5 22 1) A IsF 228 S8 7S 7% 2 B4 470 o ) A
ARG RIBE Ry 2.5 em K47 B il H R L O 5
T A A ] 5 907 A, LAk G T AR 5 0 1 2 [A]
iR NIRRT L AU
3.2 ZWEEHW

RIS 1 KB & 00 o i B IR 5 5
A58 P A2, DL kg K 2E AT S 58 X LG 4y BT, A
B A S s



543 B A

XTI A T SRR LN R 2

S 2 NG TEER RE TN T IR S 63

1.0
0.5h
20
=
-0.5
-1.0 Il 1 Il 1 1 1 1
0 1 2 3 4 5§ 6 7 8
(b %tk

CEEE T Y FE T

H I 4 AT 55 A R 0 AR ) R R D5 8 9 I
—0. 5~ 0. 5, P 5 IR Y iR JE I 2 i [
—0.7~0.7, sk bFﬁE/J\?ir Ph LR

HT AL 5 AT AL, 55 4k 7 5 45 5 AR R R 1 3R 119 35 2
i i —600~650 Hz,irf*f AR AR IRIR 1Y

Ik BTG S —360~405 Hz, B ¥/ 515 2 Ak 5 5
RRF s E 55 IE R,
800
400
2
=400 [
=800 1
0 | 2 3 4 5 6 T 8
PR3
(a) Bk

800

400 |

=}

Bk Mz

=400

=800

FfRU8L
() &k

B5 5 dRmE xmRAa

W F RS2 56 B AR v & R e
I S 5 B B U T TR ) 4 SR A T
3.3 XBWERESW

R 3 08 5% 20 A i Ak I 9 L LM-BP
2 ) 45 1 TR 531 D 1 R 3 S ) B AL A AR 1
X HE A3 BT 3 R, X LSS AR A 6 TR

Hi &1 6 Ca) W T, 55 Pk 6 8 00 2% 1) S 2 U8 B 31
Fil Dy —0. 7~0. 6, 22 11 K& 35 450 58 11 Wi 2 3 5l 10 L oy
—0.6~0.55, 5K 4(a) (D)L HEAS—I.

HE 1] 6 Ch) AJ R 55 M 5 5 0 32 1 s U5 B 3
Fil R —0. 65~0. 5, 2 P & 431 58 1Y) g 2 38 3 9 1]
h—0.5~0. 5, 55 P 55 M0 A8 K T 4 M AL AR
HE 4(a) . (b) LR EEA—3 .

HY &1 6 Co) BT 1, %k 55 P 5 8 A 2 i i, R
BTE 6~8 WA BT B T 5K 4 Ca) P 3h I8 FE
ANGE A — NG B0 FE AR 38— B0, 5 PR R R Y
W B2 e B0 L Dy — 0. 5~0. 5, 2 4 B 431 5 1) g J32
WSl —0. 7~0. 7, 5K 4(h) P shu Bl —%.

it = 05 ¥R X A3 A A5 5 AR I R AT X L
SR 7 pros

Hi &1 7 Ca) AT, 6 74 55 40 BT 9 A D 12 R
S ) 55 P P A A T IR A 3 1) I8 33 [ A — 500
~400 Hz, Ze P75 5 05 5 A 18 4 450 232 1% i 20 1 [
—390~390 Hz, 5 5255 8 A — 2,

& 7 (b A] AT, %T LM-BP #ift 28 {4 25 11 12 5]
D5 AR 55 B A IR R R AR A U B 9 T
g —350~370 szﬂi B AE T AR I R AR
B —450~500 Hz, 5 L5 84 A —3.

HE & 7 Co) AT A B 9 O 1 BB M AR
773F1 SR A 22 1) U Bl 3 [l Dy — 600 ~600 Hz, %

15 5 A i iR 0 Y 3 B 0 L Dy — 360 ~ 405
Hz,% P 2l 0 5 52 56 B0 A7 A B KOl 50 Hz

GER R



64 HHEAS AS 2024 4F 12

A8 8R 22 » 2o D 8 T TR -5 5 0 R — 2

1.0 1.0
Stk Lt
0.5
4
=0
-05F
1.0 1 1 1 1 1 1 1 1.0 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
FE 8 BE 5

1.0 1.0
il Lotk
0.5
i E0
-05F
_[ 0 1 1 1 1 1 1 1 ‘[ 0 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
B mi BE 8

1.0 1.0
ats
il i
0.5
b Y
0.5 0.5
-1.0 1 1 1 1 1 1 1 =110 1 Il 1 1 1 1 1
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
P UL P UK

(o) 3T 35 AL R 5

B6 FREFEEFRERNERSH



5543 B5 A )

XTI A T SRR LN R 2 R 2 A xR &

RE YU J7 IE0F 5 65

— Bt Lt
800
400
ﬁ ﬁ f I f f
‘ s { TR Y TN
i \Ml w AalNat
v v v 'I | ) ‘ |
100 b
,800 1 1 1 1 1 1 1
0 1 2 3 4 B 6 7 8
A
Ca) 3155 552 40 BT 1 G 0 32
— B /g
800
400
H ﬁ f I f f
‘ e AR NN
:E
i \Ml w AalNat
v v v 'I | ) ‘ |
100 b
,800 1 1 1 1 1 1 1
0 1 2 3 4 B 6 7 8
A
(b) 3% F LM-BP i 28 % 4% (14550 7 %
— B /g
800
400
H ﬁ f I f f
‘ e AR NN
:E
i \Ml w AalNat
v v v 'I | ) ‘ |
100 b
,800 1 1 1 1 1 1 1
0 1 2 3 4 B 6 7 8
FE 2
(o) 3 F F 5 LA IR B 7 ik
B7 RARAFEEFEBERERINERSMN
& it

& B T SR 1 AL R R

1053 A3

fr ke TG 2 5 2 A 6 i R
i T R i ol R T 3 L B

RN
5 3RO E 22

X AE A i 38 1 73 B AH L 5 BE A5 D 16 5 IR

o S (M A R B T (s SRR s 8 R Sk 2
PhJEF IR 55 AR 3 PR AR A 23 AT RE A8 4K 1K
T HEP R 4528

2% 3Tk

CU] B 625 3 VR o o 10X T 5 95 BRI ).

[2]

[3]

[4]

[5]

[6]

L7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

PR 2B R CA ARBL 24D . 2021,42(1) 34— 39.

K HENY, BT 2R W 2 B 2 2 808 s G
WFgEl)]. i PL T .2022,48(7) .59 —65.
KR, W RAR T S I 0 2 U0TE N B B IR B2k ) #

o KU B 3 R T . L T R T 2022, 48(5) :31—36.
UL A, 22 5L 4R G R RO B R IE I 2 AT
SRR WU R 2 4R CH SRR 2 0D 5 2022, 59(6) : 77 —
88.
TRIFA L BUINIE . ST AR BREE T B T TR R 2 T 4 )
HEEE R LT BN TR SR, 2022, 44 (6): 1105 —
1113.
ZHOU D, YANG Y . ZHU J ,et al. Intelligent reading rec-
ognition method of a pointer meter based on deep learning in
a real environment|[ ] |. Measurement Science and Technolo-
gy, 2022, 33(5).:055021.
TLE R AR BT 2 AT 55 U 2R i P 8 AT & PR A 4
HLID ML E . 2022,39(9) 1 190—194.
gl R S B P i s s RS se)].
A% TR ,2021,42(10) :85—91.

TR SR M. fA 2R IR I 5 1 AR O R LT .
AN AL R 45, 2022,43(6) 1 1232—1230.
FRE S BRAEN L K BT E ML B £ 4 55 3D CNN—
BLSTM 1 &5 & P [J ] H AR B LK% % 4Rk (A R FL
) .2022,48(4) :534—542.
TR T TR AR R L TR A ST Y 2 S R 20
TR ], K% #1444, 2022, 62(5) : 526 — 534,
LINP C, YANKSON B, CHAUHAN V ,et al. Building a
speech recognition system with privacy identification informa-
tion based on Google voice for social robots[J]. The Journal
of Supercomputing, 2022, 78(13):15060—15088.
WA SCHF , ERRbK 220 55, B T i 21 3 19 22 1 A 1 & U3 BF
R[], (5247, 2021,37(10) : 1816 —1824.
KRB T AR BT 2 RN A £ X
WA EIRHI AL ] s B, 2021, 35(5) . 101—109.
BEHE KL B A TREV. BT 2ES ¥ I M EIEFIE TR
PO ik 000, TS HLRE AR 5T . 2021, 38(4) : 1069 — 1073,



