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Abstract: An overview of multimodal communication as an important information transfer mode that can
simultaneously interact with multiple modal forms in different application scenarios is proposed in this paper.
The future development prospects of multimodal communication in 6G wireless communication technology is
also discussed. Firstly, multimodal communication is classified into three categories, and its key roles in these
fields are explored. Furthermore, a deep analysis is conducted on the communication, sensation, computation,
and storage resource limitations, as well as cross-domain resource management issues that 6G wireless
communication systems may face. It points out that future 6G wireless multimodal communication will achieve
deep integration of communication perception, computation, and storage, as well as enhance communication
capabilities. In the process of implementing multimodal communication, various aspects must be considered,
including multi-transmitter processing, transmission technology, and receiver processing, in order to address
challenges in multimodal corpus construction, multimodal information compression, transmission, interference
handling, noise reduction, alignment, fusion, and expansion, as well as resource management issues. Finally, the
importance of cross-domain multimodal information transfer, complementarity, and collaboration in the 6G
network is emphasized. This will better integrate and apply a massive amount of heterogeneous information to
meet the future communication demands of high-speed, low-latency, and intelligent interconnection.
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TE2REE B FER TR RO, AT LA 5 dhps
BRI HEANE BT RAE. HE
e, DA SRR SRR E RS 1R
AT, ZEESTIEEER, WAy
RGN — M, = is A kR R
PR R AR TH A AT SE 1 RV A 25 0 AC B P 77 THI
Pk

NI T AN EEIEE RGAEAT S HREUE 21
FIEEPERIAT RO, 75 BRI 2 Rl A 1 a1
ZHSE B D RMTIAEBEE A . &BH6GIL
ZRAWE RGP, HE T A EMRENE R 3R
B MBS S AP0, A 2505 B s ii = 1
fEMELL, M MBS PRI L RME S R
ISR TE AL 2 B AR B AT S T 6GER
o — AL 2 B TEAG h 2 AFAE 2 M AL S A S
(BRI ) B 5 947, AT SR P A A 23 5 DA K%
Lk ERrINEIbS S S i Al BUE A Ep ik e e
B, AT LU BIAN RIS TE 34k 35 50 72 18] v A7 12 Y
THILANTTATIR,  BETTA BIEAE R G RIS sl
G T, R RIE 7 B EORIE AT LU 4 3 73 2 AN
A H TG SMPTHESRE TP E6GLL
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THAE MR MRS Rl S A T e, AT A B A
[FJEUCEL )T~ X Prony 77 7% (Generalized Prony
with Homologous Matching, GPHM) I 2 J5{E A%
H % (Multi-Source Constant Modulus Algorithm,
MSCMA) 77 5 ST PL i B A H Ax e A1, ddad
BIF U A58 AL BN iy B i T 8 BRIR K 2 B L
P, bR BRI RS EE TS —, KIEE RS
Z R BE A R,
3.3 ZESEREBURALIE

TR RIEEER, 6GLLAZESER
Pellom R ARG L AR A A RS B OF B
PRAE I ()40 23 (] _E R R, DA — Bk 56
BEAh, PR 3 S A AT R B AR AN [ RS Y
BWIRE ST, Bl 2R  1h SRS, ki e
Irs oy I AR I R . R E AR R AP
BREMIRAALS . DR, BelSem LAY Re kA7 H Ak
H, B HREEPRTHEE R, O BOR
k4.
3.3.1 HAESIEBIIERRERE

B B ) 2SS B R B & AT
S -0 AR E A BN S R
AR HIVE . AR 0 B A a0 1 I s S ) e
FERIF AU, BRI R A o 9 2 DG T e o ) o s 79
FBERERL L, FFEF RTS8 75 SR AT MR 1) b 2
L 2 RS N T 75 L R P N, A5 o U B
B, FERRUC AT 25 R ) DA SE 4 /)N A L AE

N, DL et fE . 6G RSN T L = 2%
A RESEN AN B AR RE 7, DURE T E A A P

1708, AR 2SR AT RN, AT DU A
MR HCA FHRIE S, [ th R S A b
o, ROCE LB A, B R6GIEIE BOR
IICIETE.

BExS TR, W RUCR I T D8I i e 07
TEDORL K % 5k 72 2 U-Net (Dense Residual
Denoising U-Net, DRDU-Net)5iE); R E &
R, AT DLis F 5 TR 4 DY a3 R 1 (R
BFES] (Color Filter Array, CFA) i 4 4 B 4 5
IR ARG, EZESEGET, FoRE. K
BALFE ., FPAL B A AT DLR FH 2 /N A e )
H M TR, 5GBS AT AT, AR 3K
BRI 5 3 3 TR B 2 21 T e B B L 25 e T vk 1)
FH AR FE T W25 1R T3k, AT S8 A RO 6
THBR I R LA A0 T 7 13, 1 2 RS X 2%
AR TE SO H A S I, AT AR 2 T KR8l 0 i

13 0 5 3 M 0
PEGGRT {Reft, 0 Bl o5 5 M R o 8

PR E, AR A A, &
RGP . ET NSRRI — g, @i
FOR, W DAHR SR B AR i &, s iR R
R, I HE = B 302 ke A VAT S
3.3.2 ZIREXIF

2GRS TR —FhofE ok B A RS ZS 1) B
AT RERAEE S AR, I R IAS AR A Y
B0 LR R LI CER UL AL, AT BE A 42 R 6 G I
25 R R R EE RN RE Jy, o6 TR R T )
SRR R R K AEE HEAEH . AR AR TE
BEE BRMAR, ZREAXFRKXEE R BEEE
—ifd, PRALTE AT S AR E .

BREAC B AT L PR RN R A
FTRI R, 6G 5 G 75 B AL H R LI 25 4
P, AES R 23 (B0 5771, AT BLis AR YE A I ] 6f
7 (Canonical Time Warping, CTW) 1 2 /M & &
AR AN RS HAR A AT I D0 e, 456 2 FhRAE
SOJHOR, ST 2 RS EER I m RUR R . fEfE S

4

E2 N
Ml
BRI Ll
ok ygﬁf I e [ !&Ziu i
B
! |
—— EZTFS M55 !
HURALE X537 "I SMRD | T "%ﬁ
Bl |
HA ' !
FEAAS 2 I 22 R PRI ) S AR 55
KUK - _ USAN
SOk ‘
s N me [T
| ﬁzf}; A
=T A
ST AR il CCEMA
SEEHEA 2
PR s

K 4 ZHSEFRURER
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2 %

R BEAEET, MBS A RERENE, Bl
Uiy 5 K A RS A A5 5 AT XS S UL RS, B
fEALATRR S AT B A LU Gy 40, Bk
T-Shearlet [P 2 € Fe 8 7F (Shearlet-based Mo-
dality Robust Descriptor, SMRD) ¥, % SCAH
PRI P RIS 0 5%, AT DA A 22 B R 3
RV SARXS F5 T, R — T VEAE S T SO E X
PR AS M) 22 (M 5 4R DB 15K-FB15K MY AGO15K-
FB15K FikA7 1 R&E LAEN, Britbz shidn] Blig
BT B MBI P 255 5 B rh SRS A SR 55
(Chinese Cross-Modal Entity Alignment,
CCMEA ) 3k 34 Wr BEIAR S AR A A s 2 75 Fi7 ARUTR]
— X G G SRR 2 AN RS B8 [R] I 2R AT X
55, B OKIE AR BAR MG B AR, 2R HIK
HIM 4 (Multi-Dynamic Aware Network, MultiD-
AN) A] B[R] I 52 B 22 A RS 2 18] 1) 22 AR 1S,
— B B Xt 55 M 4% (One-Stage Alignment Network,
OSAN) AT LA [ I %of 22 AN AN [ B 1R 5408 32847 %
FERAEN BEZS N S Re M 1R M S BRI E 1,
KBS BSHAE MR, ERE A R RS
SR . HERE, AT REZES
AE S SR T
3.3.3 HIRTSHIBRME A

2 ER R G Rk B A R ATEAS 145 &
BEH) i, DS Em. AR E R
NP =k e RS N S R IS
Ui, AT DL bl AN [F) R T ) 2 SR . AR
B AT 55 T SR AN S A HEAT B b 5, AT R
RAF R UF )RR . — SR BRI, WA e
T VRAZH., R B4 4% fa A0 b 31 2 538 6 o
B, E6GMZE R, ml . R AER BB & e
CIPWSEZ &3 ¢ N e Wi e VN = TTE 2
RS R S0 52 B U AT BAgE— 25 /b S
R, PRALTE A RS RE . — MRS IR BRI B
FIREREMIH) . I, ZESEEREREE M T %
MBS 1A HA A 7R B A ELBG 5, SRS AT A
[F) R R PSS e R AN [R] R AR BRBOR AL, AT DA
ot AT 55 PR A P R B A T8 A5 2%

Z AR REFE 7B A [RI AR ZS 1 B A7 280 e i
B —ANILERIRATE],  DMEA RS 145 S n] DA
XA A B AT LU BRI AR e BEIBGR ) 1B 1R
Al AEEE TR B S 2 A U
BT Z S FHER R . N2 MES EEEIE IR ZR
A G B, AT LA H 2 BAS RAE 5% & 4 ) AE 42
(0 FEFFAE 52 L. R AIE Rl & A0 3 2 9 B 34N i
F2), ¥k B A RS B RFAE b5 2] — A0 ) 22 1]

HEATRESR L, KL B RHIE R R P, FERRAE
FEl, ATLAZ I PCA AR B 32 ZRHAE I E P,
il 7 545 5 HT T IR RE 1B KA /R (BIBE 22 4L
(Mel-Frequency Cepstral Coefficients, MFCC),
E A AE 3R g M 7 A I 2R PE T A, (AR AY
RN et M 7 A T T DS 8 15N e e A 000 2 )
(Discrete Wavelet Linear Predictive Coding,
DWLPC)PA, ZEARNT 15 A AN SCAR BUR R BT 5
A DA A TL MM H A A5 7Y 18 5 22 J0 I e AIE 22 7 2
2, RAEHACAE BAZ8 7 LY. b T3 40fE
S AATBERFALE, AT DA R R (B3 R K (MFCC)
FEHUEIE 2%, FIIHE A5 4 (Short Time Fourier
Transform, STFT)®] LURHAE F 40T,  $REUIE 7
fiE, T £ T 4w 69 ( Linear Predictive Coding,
LPC) i FH e 1 PRI R0 A5 5 0047 2, R Ik
PETRI 2 B R IE . fE6G TR Z S EE T,
S R — AR A RS Bl 2 S T DI T T 1 A 55 ) 2 A
SSEYU T “ALF 0" M ALSHE T K
RS R EE B MR, RS PAT R 2 AE
A TPAE P

P U SRAR M 2 AR X A 2 3] AR
FEo M AHONE. FTRR RO, TR
HH T B 2 ARHER R TP, Sl 2 AN
SRRERIR . EZHSERR S I DUGiT 2
RSB ATINR], A 2R S i) B h kAT
R A K HMESS, W RS ARBSHE R
K iR BOAERA EAI R RE, AT B0 PR = 2
PR ERCR . ERHERPUR, WUAIZETBERT
AR S AS R AIE B BORE TR R TV G G 19 B R R AIE 2
ERURSEIRY 73 5ol 0 A A A28 ) AR AR TR 37 A [ A 2
BEATHFAE RS 02K, TN T 32 iR A HE A PR AN &
Bk, AR R DU G T RS M R s 7R
2R HHR R G 5 20K A RIS RS 45 2 R Bk
B, FEIXHAT UM 2 RS TR FE A 22 M 25 (multi-
modal deep neural networks), ZAEZEAZ B 4P,
AL VR L 27 ) A £ A R G4, AT DAL 2 b AN [R] 6
R K, A X SR 2 1Al AT 52 EAE B Ot
2, IS 2% T L5 AR AR R A H s A
5. XA SEGRAS R G, UM TR
B 73 il AR A A 1) 22 RS il 5 A DU A AR 1) o
R FH 25 A58 285 IR 58 5 T Pl o 2 ) 4 A R T ol 2
AL H S 2 AR BAE R R RHE B A A
BTN AN P X A I, AT AR 2 A
GRS, I Bl A 0 AN 3 A SRR RIE
AR AITERE . RS HE RS AN R IR T PR
S, EEFERGERIE. E TR TR E
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W24 77 FEARZ AR m D sh A8 T A% B A R Y
0L, wT DM & 2 BES SRR &, Sk
WZ S REE AR, SCr. BRRSISER
TH, REFEREEPY, FE6GTLL L HE G
B ANLE R A4 55 10 2 8 I R MG B 218
AU BRHE I RIKIUESE B 2B A,
NI/ PAEZ 20T S i G

2 AR B Rl A () R T T S T B
W T A RIS A B FIACE, 47 80 i ARt &
D = WiMy + WoMs + -+ W, M, , HHDAHRELE
JERR AR, M, RaRARRREAES, WRE
RS IOALE,  INARR G T DL b B R A A
B APAE R, RBURA RS ES RS,
HIL W] DUR FH 2425 e o RS v R it e, 24
AAE GBI R BEI R AR, ] annge 7S 7K
IS, A FEH S 2 AL a] AR 15 55 1
AR, TR RGN TR EA G,
RECR BB Z B EAMIEEAE S, LR
EREANEE IR A ESTRM S . 2RSS
3l ] DU DL 7 2 AT 2 RS ST R 43
Fr, DU STHE ZE AR R B A 22 A Rl bl i A
EEEE N ARV TRINYR 2 WaE S E R 7 S S ag )
RGN —NEE )RR, IR HAREk
FAFHPRAS
3.3.4 HIETERY FTHA

TEZABE R AE T, R T DUE A ]
SCILPE . RIS A RENE, W DASRECTE 2 1 e HAS
B, HRIECGR Ry FHAT ML SR A AE
SEEAEMEN, FueGa Kith— it A
BUAE AR TR AR SR T i izs b ELAE 78 i AN 2 55
TH LT 75 2 B BRGSO A RS
SRS HATREBER . BEY REAR, Wbkt
K], RetBAEEE S EA R BT OLT 785 I H 4
B BEYR, B G b 3 A RN A B 2 RS IS R S R
PASRAS S AR B S A R0 AE M RE

2B AS I rh A S THT i ) 52 A A AN 52 AT
% BAZ ootk FHICE 2o UL B R4 0 R
ENARRAES, KIA RS AR CHE, 5
ZRARGWIE . J05% )] DU A2 12
SIEIAES h A R B A P ER IR BGEE A,
P AL S R IR I 3 A PO, R A 4
Bards. ManiRal. BARMES AR, EE AT
JR Y 2 S A KT S5 00 ghAk, B AT DA &
N2 S HR M 4% (Adaptive Learning Knowledge
Networks, ALKN)% “HE& AR, $EFEREA
AR DL 58 AT 55 1 T A BB &Y, 75 2 R

SEBALILEIY, ETIERF IR
27T LA B 3 GEAE AN R Bt 2R rh gt AT A 2
Bl SRR, G102 SORE SR KT BRI AT
MICA PR BB 7 B, DRIIE RS 2 2] RES 7E 2 8L
SE BIReR AE EEAE L, BeAh, EBhEIAE
2 RS AT ARG I N T AT, AT DA B &
gt B ahiE F A I E 0 2 BSHHE A BT AR,
ol D> b P S A S KD R A A, e A A R 3 55
TEEEFARKLSE, R EREEEE T
M5 B ATEENE, MR BORA 2 T 3480 = HL
A B TN 2 F) A Ao AR 2 3] T
4 REGRELZRTSRENARRE

it B WL LU R T 1R, RRIM6GTE
L2 PR IS A SE L R R EE AN REAL I T
5, SRR R R R . [FIRE, £
REAE B IAE . AR RE BRI R =, B
B 4 B P I 2 LS IR A L — BUE A v I
P, ¥ 786G ICLR 2 M IE A 1 ML 4ESE

(1) FEZREATTI, BF TSI 2 ARl & AR
FERL G W TUT AOBT RS SRR UL BE 5%, 32
REASIAE B ISR A A RCR

(2) FEEETT T, MECGIHBAEHOARRBEL: 1=
e 2 AR T B EERE ), R B RSP
FEBEA B R AF RGBT, e 2 YE. I AT
e AT FEIE A oK

(3) BB T, WU R 2 RS HE 1)
XS MR B e AR 20 A5 25 B £ I ) R 2 ) L PR %)
FE, AREBEEARBESIER, KGR, &
T R R o

(4) ERIEE I, PHARBERE A TR
e it A EA B A IR BTE, O BIR
I B R EALANE] L BRSSO P XA
RS 73 e A5 )
5 ZARiE

AN SCIE IR 6 G £k 2 4 A A BOR R
7R TSR kb RIB AR . 28
AAE LT LA P A H B N AR T T
AT UL SE 4 1 SR AT AR TP AT K B 2
PEAE BAEf. 2RIM, Z7es ki 2 HAEE R
W, BT EM RS MR RS EERE
DIFETE . ZREAS AT Ak FROR R 45 75 T 1) B AR M
AL, TR R PR, R OR AT T AT SR A X 5
Rl AR T ik, RS EESE BT RRORE
I, ERRABE TSR BHT, S R 6G L2k
ZREER R, PN R . BN Z
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