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[Abstract] With the in—depth popularization of global remote collaboration, language barriers have become a
key constraint restricting the efficiency of cross—regional video conferences. This paper systematically sorts out
the research progress of Al—driven real—time translation and subtitle generation technologies: firstly, it expounds
the technical mechanisms of Automatic Speech Recognition (ASR), Neural Machine Translation (NMT) and
low—latency edge computing, focusing on analyzing the innovative practice of Transformer architecture in
acoustic modeling and semantic mapping; secondly, it deeply dissects the full—process technical details of OCR
subtitle recognition, multilingual translation engine and dynamic rendering, and compares the performance of
mainstream platforms in different noise scenarios and language combinations based on measured data; finally, it
points out core challenges such as complex noise interference, scarcity of minority language corpora, balance
between real—time performance and accuracy, and data privacy compliance, and proposes development
directions including robustness optimization based on self—supervised learning, minority language expansion
driven by federated learning, lightweight model deployment and homomorphic encryption privacy protection.
The research can provide important references for video conference system testing engineering, technical
standardization construction and cross—language collaboration ecosystem construction.

[Key words] artificial intelligence; video communication; real—time translation; subtitle generation; edge

computing

58

BT R R I T 5T, AIUE S RS AT
MAEIE TR FPNEEREIIME. BIS AT FARTT
1Z O Rt . #EFortune Business Insights/&KATHT €2024-
2032 AN 2 W T S UL S 4R 1 ), 20244 L BRI 2 T

IRNTT1£330. 4425578, 20255454 22372, 91238 7T, X M4
BHEL12. 9% . BEAE A AR AONR, B A F i R
TS AL R 2 WO TR VR 2, 38 3 BB AE B AE A s A v iy
BUR B, BEHERITH 2RI “FRrEiAR 7. N TR REROR
SR HE R A X — R AR L 1 ORBE R AR I AR, IR

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

207



Advances in Computer and Autonomous Intelligence Research

RS B =BT R
E3EOH AW SNUAR 1.062025 4
ERM: WIS (ISSND: 2972-4236(P) / 2972-4244(0)

STEEABEARN . LSRR R ) A RIR SR 1 SCh 8515 5 8
IR ATV < o B B ASRASE IR (1) 1] 5 % 28 (WER) TR IR R B, 4%
AN BB ERY . FHE T, BIREi. Zoom.
TR Teams &5 90T & Bl S48 BRA T SEI B 38 5 254 i T s, H
JUBIE RS . ASCAEIAR I RAHIUR. Zo0dk
R SR e 7 TR DU A4 BE R TF 40 AT, B TE A SR BRI A 5 72l
MR RGES % .
1 BB ARRES R

1. TSI B PR AR B 5 DSBS

SN RGCRA AT S A — R0 X R — 10 %
2O RS 70 = R A AR B, & BB ST AT S i
B H b5 S 0 R AE B F e 7E AT w5 & 5 S A0 B, R4t
Jeilid R 2 RS A 5, TN L 43 i & 45 Tidd
BPRR G, SREUME R A2 (511 R BN M TR R A4 7 Rk
AERFAE o N RERT L 2 P37 T4, 1 38 N2 75 0 i ASE IR P /N 1)
iR ZE LN W RS, E IR B B e sk ST s oy
I3 BTS2 WAE N TE A

ASREHARFERIAZ O IRT, 1T FRTT R EMMEGE R /R T]
FAT Y + =y VR A B O B T IR A S I B i 2R .
1, Transformer—ASREAUE S IFAT HHE B & K751 AT
BeA e DR, O M ETE B R A SUR B FU AR A, g 23k
B B WL 4 A A ROC R, IC & 7 B g L i et
EISSN ]

NMTZRHEYR I 5 SCA R B AR 1E S SUARM i Dh e, HAXOAE
TR EFR)ZTE ST . NMTiE i Encoder-Decoder 2244 H 3]
25 S)E S A Encoder ik H16-12 2 Trans former 4w it 24 H4 %,
PRGBSO R e 4 B 1 ) & Decoder A5 H I il i
HER N DA R EIRIE 515 S & O 7, 2B R H bRl
B FF o T RO i S, T ARG R R AT
BARY,

AR T IR A% B 2 S B 3R 3 ) OB (R e, 3 2% = B (R 4R S ik
AT EHERBRI TR RAEKRA “ KomTab B+ 2o A+
ISR AP EIARE R A ASRIRRESEI . NUTHIH) D i
TSR T AT 508 T AU BOL 0 o5, TR B 25 KA
b B 25 B AT 5 UAE i e R

Lo S

RAGILE (_]

WA v S e S

G=

Ll — . -
i ERLLNS - B - QUEGEK

= WEATRE R AR frecder

B S B BoR B
L 2R E R TR S AL s
THRA ARG LIS B 215 5 7% 10 5 s A,
W RO TR — SOAEE B — I TR Rl 55 — ST 4
DALY o FEAWEC TR B B, OCRECA St g AL
WOHEAT PEA B 30 3 1 3 I A PR SR SO 1 S B, SR
TR 2 DRV R B e 75, I 8 R A U R S X B8R o S X

AR X

X AR AT 5K F 2 B R & IR RN . 455 440
3-5I I SCA S B AT 28 SRS, RIS 5N VB IR 45 S Bh 5
TEOCREE R o fill, HOCRIRANEE Ry “ N LR RexH " b, RG0iH
T LT ASREH 0 “ N TR BEREF 7, [ B IE IR HE 1R 77, IR
AT R R 1 PR

R 80 el [0 26 e e A B A% o B A e i, TSR 355 AW AT it
Xt 5 i B ECRLATT 1) 2 STUREAE 5 ASRE HH 1) 15 5 RRAE a3k
AT B AS I [R]RRE, 0 A B O AT R o [V 3R 285 TR )
o R 4R 3l 5 BN B UATUAS [R] 25 1] #, 2 G5 s
RTP (SIS ARG 0 FI R B A2 &, e i W) | 3l B
Ho LI R TR VR G BRI B, RGURUE 2 R BoRBE L ik
P BE H RN BARE S 75, RS RO SR
SCFIEE .

2 NAIRE S HEMHREXTE

2. IE AR G H AR LB

PIAATUER 5 1 5 TE S 0 P65 2 3 A AU R0 “ At
B RES RO MIRBESH. i, B g 7 &
W LTMIE S W SERT R R 5, s R i 3 ik 97% (4],
FBReis SR BRI A AT S A RS G R, B Bhih
o B, A ) R, BRI AT IE AR £TET RS £
VB E RS B, S 2B R R, E S SR A A M E SN ThRE
B CES WA E AR ARN AN TR, BT E
A SRS M 202

PR & L “ ZIEFESHESY R AR O%
G )7. ZoomMIALFHIF DR RFZFME T, WG 005 . FHPET R
o] o AP 5 2 T A b B U LA B L SRR IE S ME D, HE S
JRAPTHE 1, SEE 430 PN 25 I SE R A H Ak AR 2 UK Teams B A48
FYI B B RRAEEIRER, LR FIE E LR R S 1
TR, R EERN MR AR EEIES, LHEF
YRR 1)

2. 22 3 SR RENS LT

VPS9-GB AR RE, 9 BRI A 26 L o 3] 3
FEIR | TE RN 55 R K e RS R 2 AN IR bR, MR B %
A= (SR HE =30dB) | W J4 2 & ({51 15-20dB) « #3)
Wyde (50 E5-10dB) =Fh it BUIREE AL T TR, 16 F JiEfh
WAV R T, B AT & RIE R, L EMAERS L,
ST 6 KRB, (/N E R R B 2T a1 Ao
W2, B G R shim R R PRSI H LA [RIFE RS R B%, WER
BRI LT, X — 25 R W AR IR A R A LA
M 7 1A

3 Bk EREKEZRAE

3. HETRAIRS 5 B PR

HRFEIHIAEE T & HE A L 2 AT ASRE AT I i) 7 2
Pl o SRR R, M2 07 SAPTE 2 g5 T4 2Rl
i FHOE S S SRR, BRI AR S G A0ES, 2 ARE

208 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Advances in Computer and Autonomous Intelligence Research

RS B =BT R
E3EOH AW SNUAR 1.062025 4
ERM: RIS (ISSND: 2972-4236(P) / 2972-4244(0)

REBENESEESE PR A, TR SOEER
7 R R B AR, WpOE M EE. IES T SR,

NP RG B 2B S IR RAMBE L RE ). &R

7000 B iE & R, # sE EARIE ERHEER >, ZHUNEMIEAE
CHARTEE . VB R BS BN E R AR A RUEE
it 8 253 3 (BLEU) B ARAR, % LA R S 7R

SEI SR R AT RGBT RO OB s . R
FHEREHETRER, T EHINE R SR AT, HX S5
HEFILIR P T R, W ESRBE B SRR . A,
ZAEAAE BRAE PR A BRI P LS, G KRG ST
AEERIEH A SCAAE B, AR BETR o F P AL T P ) 3R A A
M HEAE 240 B E SR

G/ ol N B = R D0 B % N2 A e o 7 1 A L 1
SN AFA S KBRS B, FCEGDPR, HE (Kl 4ik) &
ST EARIREE . R4 EAERHRER . B RG22 KA

“ i — v BUR AL TR S, ARSI IR RS T A A Ak
BB B RS IR AL, (H 52 280 v 5588 7 R o

3. 2RIV RIA Ty M SRR &

BT B S M AR AL R IR T B A S Re N DG i
FOR AR o B MBS R g s ARV B (A TS R
AR SRR S A AT TR, KR PR R B (AR . 24
LR S HE « SR X L S0 ) S MG 7 AR [ 7 3R AE, AT
TEAN R 7S 37 50 R BNz AL RE 038 Fts  BINY HUR Y 475 5 1Y
R, BRI D R A BB NE S . hAh, BT S S O R,
K RTINS IERCAS T AR R RIIAE 5)0E E
FHIE, 77 5 G A I D BRSO RO R S

TGS 2 =) IRBN R /NTEFI AT i 9 fi v L R i) R AL T )
BIEMRLIR R . DR @ “ BRI AR 1775, R LR
PR BRI TS T SE M BIR B A %k &2 507 (Wi
e BTN LEA S B A AMERE R SR8, f0R 12
SHEH LA RBIBRE S, REBEESHERREESS
7, REFARBEEHERSL, [N, BiE S TR IR AR
HUR R, BT ORAE 5 B B B AR R RE 77, 7T SEILAR i 75
VG, /MER RS L “BE3h” TR,

B B AT S50 i ol s AR Bl 7 S B S e S o 2R 1 S
i AT R 455 T, SR F A5 AL B R RS BR TU AR I B AR AN 7
ko BEAFINIE T, SKFHFPGA (BR3% T 4 A2 1 TR 51)) BRASIC (%
SRR SEILBH PR S IR AL . AN, SO S
I3 B P AR R AR IR

ZHAME SR EEARMES RA N TG, Bed)r
KRR, ZHARE T, #id Transformer M AL G5 H . X
A AT B T B TR AL P HRHE, SCABEASIRAE SURFE,
MRS (NIRRT 35 PR A7 AN & BIRHAE, = P RfH
XA B AR . BRAARY ST, SR RSN PR
217 PIRE T E: FIAS NS SEIUBUE TR BRI, B R
JE R AN R ; B0 30 S B A A R 2 DI 25, 38 G $00m 45

AR . AN, ZE 5 B FABAR @ A B S H ORI 75, By 1E
Wi d i R S SR AR ks, il R R FA DRI B K

4 HERIE

ATBR ) Sz Bof 018 15 7 3 26 A R T 4k R R R B B,
AN F A T RS 1268 5 WMERE N, ROy HES) 4 BR A
eI BB . MATROR O FIRIEMN . ZH R T
ST ST AR, (RE R R A S bt . NEFIE 25 SERPE — T
FFAET T BRL R AP S5 T T 75 TR . AR, B R B B A2 )L Bk
2] SRS S EHOR IR R, M2 R R 5
W YR Es” MBS CFBAER” IR R
ORER

BEWAT ML Z TN ARAFRAE AR 5L - i) 2 15 B IR T HE A 6
BITRIEIR . TR A B S OCHAR bR (IS s L 248
TERHL L, HEhAMER R BRI U IR AL ORI EOR
(G FUPEVAIE, 60 8 22 42 PTE IR R AR S o JE I 7= 22 FE 1 R )
B, AT “ToRRAS BRI 7 FES, AR YME IR
KRIBIRBEHOAR S

(5% 3]

[1]Fortune Business Insights.Video conferencing market
size, share & trends analysis report 2024 - 2032[R1.Pune:Fortu
ne Business Insights,2024.

[2]A Survey on State—of—the—art Deep Learning Applica
tions and Challenges[R1.arXiv:2403.17561,2024.

BIREZF R AR A EITH G ZR5#H W FKIER T
= T e oA A\ 22 A% 4 [EB/0L].2025—-05—1 6.https://www.ctyun.
cn/developer/article/676520525463621 .

[4INiehues J,et al.Low—Tatency neural speech translation
[C)/Interspeech 2018:1298—1302.[0nTine].

[51Wang,G.,Zhao,Q.,Zhou,Z.,& Liu,Y.(2025).Research on Real—
time Multilingual Transcription and Minutes Generation for
Video Conferences Based on Large Language Models[J].Internat
ional Journal of Innovative Research in Engineering & Manag
ement,11(6):8—20.

(6178 5 4 4 48, 3 3 HE - [ 5 A B R 22 3] 09 4 S 2 A
BB E0]. 2 NI T K % F4,2022,48(5):99—105.

(710 7 B4R Or, 0 o o L3 T2 B 5 3 B N iE PR AL 8
B HR[I].B Tk F (8 AR 10,201 9,58(2):200—208.

EEE T

48 (1983 =), %, ik, oh A B M8 & AL BT K 5% 4 (b
FORARA RS, TRIF AL @ SHKELS.

A2 A (1975——), %, 50k, L AL AF Wk 52 e (b ) HE A
HIRAN S, LA B R Ty ). F iR,

BIHAEE

200 2 (1975——), %, %k, T A 2 B A B £ 1R 52 e (b
TORARKAAE) BRI FRFw . SHEKELE.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 209



