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Abstract: With the development of artificial intelligence technology and wireless communication technology, the fu-
ture communication networks for all things intelligent connected uses semantic segmentation, semantic network and
other technologies more and more frequently, and the semantic information-based technologies are applied to various
fields. Semantic communication is a communication method for multi-agent interaction. By extracting the require-
ments and information characteristics of agents, coding and transmission, the accurate transmission of semantics from
agents can be realized. Firstly, the development of semantic related technology in artificial intelligence was analyzed.
And then the application of semantics in communication was summarized. Finally, the application of semantic infor-
mation in other fields was analyzed, and the development trend of semantics in other fields was discussed.

Keywords: semantics, semantic communication, Al

0 315

il

BT O UG Bk 3 T e 5F
RIER], 1815 5 M %% O ARt Ak 42 A0,
J AT A S e T A R A 51, TR Z R

WisHE: 2021-11-02; fEEIHEA: 2022-04-01

BEERKERKF iR, ZEKFE. L
S B ) R AT TE 2 90 2% X 2k RE AT 7 1 s
2 TARKIFRT,  Jo g 25 ()4l th AR5
Iz VL SG ONAERIELS N Bl WRIE B
IR R, (it T A Bl — R ar Al AR 4,



44 .

EERIEEHANME WA TS DMEERG N
TR AT B, B a Bt Bl
& WO RS ARENE ), EIRIE O
AT ORI 22 5 A A

PIIEIR L ZEIBEIRY L b LI O A5 % I8 1
L, (457 Bl I 15 W 25 1E BRod A 5 3 3 g
A& U IR A, IR it
B 3R RE RN AR R AF X 2% 10 32 EAFAIE
2% [ Ay SR U Tl IR IX — 3 R TLIE R
SEIAE Pk AT

SRS AT 5G HARAE SO Tl HI R PRIE
R F 7 T AT PR T s M AR S 7 5T ) TS 2 i g
71 JEETEENE . WRE PR SS RE A Bk
BEAh, 5G ) MIMO LR 58 ORAE 1A% f i
FAE, AR RUEAE S A 25 (B EEDT . Tl K
Wb R R KM RZ, FERE. L4,
RERE . A RE R ZE e, SREURSR T B
N Bl DB YERE. B RIGETE TRk — &
BUANHRE P o 1A% 5 110 52 K00l 138 A5 1T 1)
FER e TCVERIB B AR LRI B, AAE AN
MAGHR . HEARTEZZ I, ok 2 B Re i
IR IR UM, Y7 BRI A P9 45 17 g
SR AN A E I IWNC S E VRN P
AR 1 3 W8 Tk A T Ay i A

R R T B IR XK 2 AE [ T 2RI A5 5 3
R IR B v S QS AR i B2 21 Tolk A=
PRSI, E MR R RS W
AR AT B, KA. HL. WA
TR L IR . S 2 SEL A H
TR IEAE ol B A TR B R S
A e PR TE AL BERT i @ AT, T
AR B EA. B HRE . B
17 BERAFRES), SRR B Re AL,
DLFE i 3 RO . B 7 i TR . BRI 7
A D I AE . BRI TG gy, e S
e g T B sete Tk T 2. #% 3 M 2% Bt

AR B & R S, B REAAR B[R] JE A5 7R oK
s, NSHL. HLSHLEE 2 iR Ge i 2 1)
RELHFRIEZLEZ

BB — G BRI &R AR, N TR
AN SR ARAE TS SRR O T RE . 1 SOX AN #E
THENALSE . AL TP A, il o E], i X
oyt 1 SCPRE, EEE SOHE, (HEFDY N
WFRRIEA BA AN FOCMEERA A, 15X
LA — TR RE AR AR 5 5 — A ek
LA AT PR A R ALAS 5ok RIE, R E PR
ARFHEZ )AL SR T T A A
A3 (A3 A5 AL AN RESE FH T RE A 2 18] 1 73 [
HAE AL, TR SR B RS A R ROy R
B I R

T SCIEAE AR D — P 1 8 E 15 B 1 e A
{7 =, Jd SR B R A I 75 R ANME B HE S
Gifith, (EATMRIEE DAL, M SEBLE R AR X
FIAERf LI . 815 R 5 P R8BI 2
e, SEGRAREMIL, i SCBEFEFAE
SREE OB SRS I HERRAE IS, 117 SSTE 10 A1 Ui
IR S B S R R i R B 2 TR
(] /NN DU A st O T
THE REAAPMERIRLRE . T8 SCEAETSR 715 R
AN ZEREZOR, B E IO BRI T2
GRIBHIEE KGRI, MIRA LA T
el 1A% GRS PP AEAE IS RS0 B
PN 2% | 5 NHLAS HE 28 RO FLIE 46 [ B, fje 2% 5K
W TV R B

1 IR

1.1 BXBIEEME SR

BB R RN WK R, W37 5 AR 1R
BN T U T s, TR 2 ST HL A
5 YRV SRR BE 5 T ) SR i R A R KR
m, HEAE TR 2 A0 IR NG 4 i T
X8 TV I I A B R A KB A FFI



e 45

BERY 2022 45 21 8

HHm R T F A

B, MC COCO #fEdE— N KAM. +
BRI BRI . XN
PL37 5B (scene understanding) N H#x, HEHE
FENE RN HE sk i BUR A 91 K08
IERER 2 BT A B AR E 1 H AR, 328 000 5215
F12 500 000 /M52 AN KR A AN 2 H
it 150 734N, $RAET 80 AN, T 33 Fisk i
F (G 20 735K FRED & BRI 18 X5
B KB 2

Bribz 4, BT s AR T TR AR 2,
/b [ s 0 BHE S AT LA 9T, SCHR[7]42
T 3E I S 5 AT B Bk T E 1 X E
(I RIF 52 B 4 Cityscapes, 4H T —MNE&
50 Mk, 5000 ANFRYEE T, 20 000 A4S FHARES
b2 I S B B2 o AT 2w B 4
Cityscapes H AT RMFEENMEE
A e, U AE — i NG
50 N L3N ZERE B g Sk B0 I R v A KR
PRFA, BRI B T 5 AR DG A A i ) B At
e

Mapillary Vistas 2 7 LR &2 F
PG 2K 1 B R 58 S bR v 1 A 2 LR A
FFEERES, AT 25 000 SREFIEMIEF, 66 4
Hirl125, BFERY. NEW. EHULNE
MY Hhd RZHITRMR A HE-EE T
Cityscapes.

EMARREITINE 1 FR, BoR T 4 4R
GEE SR EENEAmERES, DLk
H AN 7] 1 2 X351 A5 DA B AN [R] ) BB R R A
%At

Al R

ZER

B e

1.2 AIEgEPHIEX

FEDRPE 5 STRAT 2 R, AR A 320581
SEREIK Lo & BN A5 — RO E G NS
B R P S ST ORI AR e, 18 X RIBORTT

IR . 8 X n#ga T EIB 2. Bisk
WATER 7 H), REREEGERE . TR
T SR R SRt 3= B (118 S 73 TR 3R AT fi 22
e, 1E IR E 2 s

7E 2014 4, SCHR[91E FH B B4 I 2854 H
SRVEUG AT 3 2 3 7331, 18 SO Rtk A EURR
o 4= AR 2% (fully convolutional network, FCN)
CIPR PN =W N ] =<0 e % E iAo e 2 1
I KR = 2> 1 R, FON 7R R 454 n & 3 py
N, RAEERERNGRE, 52K Ll
R RAAL, SN A TR O A — A AR i )
Uiy 25 B 5 ST B A

N RIAL = T R A AR B TR o
RN EE R E, FEARE T WA R
W o FG o — o ek SR R R e b — RS S A,
U-net. U-net!' SR A PFE MM G 7 2, K4FHESE
channel 4t HFH/E — BT B0 JE I AFAE, T f

DeepLabZ& %t JEAE HWMNME  RefineNet

B2 U



e
i
Bi

« 46«

/T

&3 FCN k554

FCN eI AL f2 b A5 5, A8 Bk
A BONHURE 0 73 B RS

£ U-net HARHR, 18 X% (SegNet) ik
St HAZ ORI AT IR0 B 513 i — N mbd 2 k0 45 |
—MH R I fRID AR X 28 A — ME R R E A . H
HE D AR T 5] ETERFER) TR . SegNet %2
BT RPN ] . B HADZRAALE, e
TERR AR R A S () 77 TR SE N =28, - SegNet
RN 4 fos, EERAE S AeEENE, FkE
RGBT e o A HEAT ERAEE IR
LTI UL S P AR (=F VO Vsla s W= 2 b LT NENE S
MEE. SREES— TR ER a4t 761,
SRAIE B AR . S AAD A8 H IR RAIE B ik N
— IR REEIATIEERI K

At b A J2 )0 53— e S s T A R
VZITVEAEAN BRAR 2 R 4 FE (R T 52 T 3G K 7 AH R )

A O T (AR T

I IRA, B R T FON itk 2 1]

FTARERHE AR, DeepLab vl MR iz
M4, £ DeepLab vl MZ&H, A T =4
B, I T 21FBENLY (conditional random
field, CRF) fE)Eabs, WL F 4T, LLikF|
HERA L BOR

2014 43 H 1 DeepLab vl 7 PASCAL
VOC2012 Hfiide AT 1 70 EIES5 20 — A B Uk
G, ZJa, {E 2017 2] 2018 F AR T
DeepLab v2, DeepLab v3 UL/ DeepLab v3+.

DeepLab v2!"IE4k 7K T DeepLab v1 LAZS %5
FAM CRF 90 4b, iR 1 1E 45 A 4L BBl
SRR . AR T, A RE
JEL 06 R ¥ 22 A B8 4 TR A A% i3 31 AR s 22 Y
%% (convolutional neural networks, CNN) [FJFf:4T
73 SCEAE AN FLRAE R 2 A AT B IR GRE K

%]

& Il ERE

I ETHHEAR AL L R inl!
. it

H— AR %

4 SegNet

A



47 -

BERS 2022 5 Z1 H

SLILEME I 2 REE AR 2

DeepLab v3"15| X7 Multi-Grid 0%, ik
TR R SR IEREER T CRF, FE3N 1 —
A RSETH BRI 4 R A BT 1) 43 >

DeepLab v3+£F X[ HT I #2F () DeepLab %741
TR AEBARR ) E, T DeepLabv3 il
encoder 2244, decoder R FH—Maj 5 E1 4 R4 145
He, IR TSGR Xception AR E 7 2 G ATE
BRI R, i — 5T T BRSO RIME
% LIITERE

B2 B AR BAR AR AE — Lo B, N SRRk
P =T il =S S AR S N =1 S T
FIRE, ZBAR SHRENAE. EIRPA A #
BEAS 1 i 20 R 0 P T ST 9

N TR, SCHR[16]42 Y T RefineNet
TR, 2SR AT A hsh S A 1) G L 25— e i 25 22
¥ o R 25 R BlA g i 2 15 2 P SRR AE A S
RefineNet K/ HEARHIE .

1 2017 4F, SCER[171E&H T —Fhar 3 K4ERE
B B I Y ) 25— e 1 45 &5 4
Matters. X TR FI0 i 4 Jm 45 81 X 2% SR 42 iy 1 X
SrEIR, R T A RURSZ B M

SCHR[18TAEAE AL i 1 11 AN, 15
ANH A MR I BER B AL, S T E B X

Large Kernel

EPREESE g v
VR W s i ~

HT R

s .
e XS ~\$\

S EIR AR A SCHR[19T3EE 3o B X
Gy FIARIS 430, BT BIRUG B T I P 2 43
EAR RV B B 45 5 o SCHR[207%F 15 S 4 1A
S5 BRI AR 04T T RER, B T — iRk
BERRE AL B YN R0, I F bh IX S 455 7Y 7 25 4
e ERIRIL . STHR[21 MR T ¥R 2 0 2% 1 e B 40
$of [ 3 N AE T S4B 5 T R R . BN
A3 BIAE TG B I S AT I B Y = A
S BLR I A ), H R R B AR
AT, HNBET KRR A S B L
(R I o SCHER[22]4R B 1 S5 43 B PR 8 55 Il
FOR L AR BPRAE . AH G TAE DL RO Rk
(B2 o STHR[23]73 M 1 & 23 1 v g S 2 1) IR
FES BN, IR T HORMRRIE . AR A DAL
i, FHRTEATE BHUE 7 B SUR M 5w 4T T oy
Mo BRTIEXorE], 8. SR 58
SR A R R N TR BE R R A
gr. TEMAE 2R,
1.3 BEPIIEX

X F7E Web iz 4T BB F P BT 26 1)
AT, SCER[24152 6L 7 — Sa i [m) 3K AN 37 % A0
MIFRER, FERER 75 L Web A RIE 5 4o B4
FHCE SRR R B Tl T, B GO
WHEZLNE 5 B

24 X %S IS RYE (MSCA)
PR, 3 VHRARZE 1M AE

R E M (SSChet)

(R S

’—v/d?:h‘ VL3 1 by o P kA
TJCJDIN e X)) g RXADSE
BV
B L

SO B SGEAE

/ / B HHRE B E EE
z DT 35 DUAERD 25 AR 0 G 15 W 4

/Do N PN

{Pop-IN€Et )

AR
BB LB

i VXL 20493 (SAE)
XA K Y6 2

S T 7% i TRl A3 Y 4R T
N YU EH HY IR RN N AN

-
N TIE T ) A F S
wern B
i V)

5 1R SCE{F SURAHELE



« 48«

1.3.1 &A%

SCHR[2STH& HY T — Bl T8 SO Bubr i i S
AIKEVE T AR N HARE A B ER
ZERAARIC A0 Al F1 ADV 3 2R 3E XA
B, K KENH By TN RIS —1E, RS
FE RS gD AT K46, &R HET 0. 1A
2 SR A IR RO AT DALEAE S
3 PRI BT — X — 1 3 FECE R HIEA SN
SCARRE AN B AT S, S HRA R
WA PR T, R DA A & o S AR A 2 ) e
FKEPLL

BT Z AR AR A E Y, PR TWETT
TR 22 A S H I 3 o B BRI R, AR
B 1) 22 bR 2 B0 32 BER FARGUR AN I 7 VE 0 B T
58 VERR SRR T B AR 25 o SCRR[2610F K T — AT
10388 FH i N 1 SO B2 ) DU TR 22 BR 25 22 2T 1Y)
ik, RA 7KK D sEng, it >IG RE
SCIRI B, AR PR A8 B o R B SRR AAE AT S A o

T SRS AT 55 2 1 SRR 25 4 o 46 B
MG R R = PR AR, K2 HE
BETERMO T 20 L 1T F AR IS IR E S (OF
AR UNZRI 73 K2R R A EHE N A . R
RN — SRR, B o PR AR R A
PR RO EE B Al T EMBAER, &ad v SCER A
AR BACOR T LA R B S T A% A UG
B R BT R T BRSO . 1E AR
G R BeR SIS R T
B . BRI, ZEAEAEMEZR. BT UERE R
IRR S, 8 bR e AR — S AT AT 2 — TR A B
PERIESS -

N T g S AR R BAE SORR T ) R i
i o R AR ARSI B, s — S 23 50T
FWEIT T 23 0 2 REAS B T 2 L 15
EEE, (EX 2 RYERHER R AR AR, X
FECT XA EALE R AR R k. T
I, STHR27188 T —> 243 SO 28 (AR TE T 5

B SRA R A R ot JFE¥ 5 2 REEAN
SEF R IEMG G T EEENME R E
ER BRI E A, Wit 7 — M &7
PR T7E . [RIE, R AR 4 A 7 2%,
HET T TR S TE R ) ORI AL
channel-wise FRIHRFAE, (152 AYE n] 252 (1) 152
FSCAST S0 BH 5k AR S R 1 4 v o SCHR[2818 T
BEAT VR 37 5 Hh DN B A TR B 5 2 A —
AN TERE ) = YR R IR A R ANE UhRAE, FE
TRNHIETE S5 R AR AR 5 A 2 AN SUPREE T2 A AH
HARAWR R, KGN T 18 L 5 e i 45 .
2 2% 2 — i ) i (1) = 4E B AN 4%, LA
B EAGAE N, TR i o5 A 3RS RRAE,
FAE— N R A B = 437 s 5 48 B2k
AL SeBe 45 R R IIZIA BRI T St A
BIX AN TS5 775 o SCHR[291 8 1 ikt %
T SCRNP N BRCRRL R N = AE 5 0] 18 S0 B a8 281 e
5, PR A REE SR, A R
AR E SCHNR . S 4h, X AEW EEIR AR
T—ANFH, ZSIA R RNE S BRI T
KBS, A MEEEW, BiEs
A ONSOA, IR MSCA R IO R . X 2850
] A A R A — A 8K B % g AT B B DL UL AT
SPARQL #iff. #fa, XS N2 ix e (E 2
AR 5 B R 3 DA 2 % X P Bl i 2

2

132 XAHELEE
LHR[BOIFZE T — /UG FaaT £ T
TR FEE 2 >0 (1) T SCIE A5 A58 28 91 5 R S S 1 A 1k 1Y
P 28, T A Bk TP 8 % B AT 2 T I R A 2R 1 i 4
WAL, - T AN ETREEINRE
Koy A 2 GRS RGH TR M B SUA L
1, fw4 N L-DeepSC. it sr#r L-DeepSC Il
Zrod 2 b 38 A5 TE AL /U 190 4% 38 A0 S 1) 4% 36 b i
SEMA, %SRS H— MR A TE RS 15 B R
B 25 A 38 1 7773 DAk /) 3 VA5 38 0 B 114 5%



« 49

BERS 2022 5 Z1 H

. SCRRI3 1SR T — T UR R 51 S0 A
SU{E R % DeepSC, & 73 P54 T4 X
A R A G £ o O B SR 5 4, SRR
o35 B M KL I SRR I M. 9 T
0 0 B SIS MR 8 SCRIBRAL T — A
FIORER, A TARDUE . SOIRE3238H T — 4
ST IR ST SO SRS RS, 515
125 R GoM R PR UG B, R
SCAR T SUIT (5 R G A 1 7 T AR
PERE T AT, 5B (RS S 5 R LR G
WM R 6 FR, AR T
SCHISE R . SCHR331ER N T4k S SR T —
M SRR AELE, fE MRk, K MR
R T B S R S
BRGNS R L RS, A
P PR B850 A 25 00 B 8 0 A
B SR, AT B i T — Bl T 5
W 6 FE 25 50 B, B 5 R

i ESRE

2.0

—— i I B A5 SRR 2%
—o— i i L5 VAR AL I 25

1.51

gl
i
0.57
4

0 3 6

7

12 15 18

9
SNR/dB

K6 AREIZAEKMMGIART SNR 15 LEER A

BEE IR L IR, HARIE 5 AL BEAE AT
AL N A U= = NS I 5L )
Bl B ARG 5 AL BRAE AR TSI SGEAE , SCHR[34]
SR T — Rk T3 P AR R A 1 G A R
Gi. S ERE S AR E e XA L, il
AR S &SI N T BIE RGN, i 5 R

HAL i B A A RIE UE B A, JRFESMETE
SR ST B 1 ity B i 2
133 #EFE5ELERE

SCHR[351¥ T T — AN SCRRR FE 22 IR & 15
SAE S 2248 DeepSC-S. A T EE AT H 18
L5 518 UBIE RS DeepSC-S M TEIAE I
BE, 1ZSCHRFRE] T — A8 PR AL R B {5 TE
1 X DeepSC-S TEIE SUHAE R G0 2 A& 4
RGN BT TRFFL, AT UL BEAS [FE S
NHIE SGEE RGP K 7 fos, & R AR S
WAL AT 55 v AE DG 103 SURFAIE . AR 3T 45 7T
DA 5 BT 2 B R AT 55
1.3.4 &L

B YR TR SOBERRERAR, FEAHE
oA VR B G SCPR UK R, A4S T X T8
SRS IE R E R4 . X THiE, 3
BR[36]4 th 1 — Tt 5 T 2 s 25 SO g i 255 42440 1) 4
I8 W 2 ke it i B o 1K) AR 55 ) o Hor, gty
et — AL ResNet-101 B T-/IZ%, Al HH
ANRHIE G FIE 2SR RS 2%, 43 7 5018 Lo &)
AT T RIS SURRIE RS Bl s A T
WHIN TIENETH ERIASFE . STR[B37]HE
7 R TR SCE B S A% 1 A B Sk A
B o 15 SCH B g i A AR AL F R 1 2 F Bt
SRR R LR R, SN T BN E
#HbF B T ) EEH N DR T E
H, SCHER[38]1E Je /8 T 1 SRR IL Z R B
Sr EFRIPAT, ARJEREAL T WnfriE s SRS
P AR ARHE AR T, FRACTE BT IR b
RSB . 22 RV A PR
SR R TR IR S T R AR A 55 BB 2 B3 2 IR 5%
75, FEIE g R P RSk R L T A AL
FHORAT B o FURRADL 45 SR AR W2 480 T LA gk B U
THFEIE W PR IS R

AR AT 2R Gt K F 0 5 i oo R ofe A i LR
BRSSP R g R Ry AT e 48 LA I



«50-

- T AT /\/\»
4

oL

HRBES

“Hello” Folk s
Emma song At
EEW HIRDH PRI

B 7wl LAREEAN R SN 5 B AE R G

WA TCA, P8 2 A RS AT 2 65 AT S B
PR R I B EAR A, SRS EEAT I . RIS b
XM TR AR, BAESLRRN AT, BT
T TE G B 1L R SE AR o SCRR[391HE Y 1 — Fl i 3
RIEEBCG RGBS 2E N, H Tl B4 5 1E
fEamEIR . FEXFAEM T, D as R A EHR B
PR BEE RN o G b 25 A AR 25 ok HOR A
NEAMOBRI NS, FFEBIEE LTS
Wk, LA/MEE BRI TTRE.

REBGEIREESRIS (joint source-channel
coding, JSCC) 77V ui 3 AL itk pe kil 14
SLf B 43 25 () JPEG/JPEG2000/BPG Y5 £ 45, I
AR EEA LI KE, Fralext T
NRSFRGE, i/ CIFAR10 BUG KR 41,

I HN T A SR O SURFIE,  SCHR[41]82 H
T IS E SO BEER A S VRS B IS TV, 1%
J7 R RE N BB G N AR S It AR ¥ N YR AT, AN
L AR R E1E SIS . UL CIFAR10 B EHESE
RSEEERT S, M 8 HIEN, X L AS AR AR
Y545 T8 G 77 VR AE P (5 T8 T 98 LE R PR R —
FECHRAR TR S B IRE 1B g, HIHMEREZE PR B
5 R EHE B2 16 3 H 23 R0AS T 7 98 EL R 3G KT 3
Ko HHETHEHITIEALEL, Frighrdegei s
JRfETEmAS S EAR ) “ HIFR R S E R+ AR
TIEMEERF TS, JF HAEA 3 MdES B

R 7SRRI L (R A AR B IR AT AL
B % BRILZAh, SCHR[4214EH T — M
CAD RS ENIEEETDSEE SR E T TR o NN = R 7y ¥ Sl
FTRFIRKE EBNE L, mARKERMEER.

CIFAR10%#i45

e B L T PR TV A B T
—— BT AT B A

—o— VBRI E 4 Y

= AR e I T Y

as]

te/d

=K 34T
Py
m

f

U

“0.1 02 03 04 03
R
K8 W fE AN L AR S5 A F 5 1 Eb=10 dB 1)
AWGN {518 [ 545 18 7 5 Y
522 J7 T XIS HR 215 2R I B9 N H
SR, T 5 BUTE SCIEAE B P 55 9 65 4% A0 A1) 2
T ARAT BREF (BT o SCHR[43152 ) 1 — M i G AR
P22 [ 2% L 1) i T U B R R 2R A 1) E Bl 2
P ASEE I TR A AV e TSNy )
Pitthm. JF H o TR — D i m i UE SR v
B, ABAIAE 2 A s IR S5 ds b SEIL T B 27
o, B ARG REM PN 9 froR.



5]

BERS 2022 5 Z1 H

33k (co)) (co))

e VN

R
=10 O Wl
iRl P2 P 3
B9 ToLRMLE BT ICA 25 ST A 5 3] RE IR RE5 ™)

MRIEHE TR, 90% IIAE LR AR <2 B 5E T
BREE . T PR RN A IEH OO BUEAAENLE
SR EUR . FAAE SR gm R dE AT 1 4 e e 9 45
I ER BT R Bk —2E B N T IEE B
HE N BUR B I g S R, SCR[44]82 T
— R B A bURR 28 150 B )38 SCOAE U G F
FEN ARG TT S, TR B N A A (B
B ISR EITHT,  JE T P 28 ) 25 153 98 U i
MR EE (BT fE, PHRER, 7
PRR/NFFARG) , FFA8 F SCAR G b T B 3¢
KRIHAT IS o 1% J7 LB LUTE A [ LU Ar 26 T FE S
LT S L AL T
1.3.5 &Mz

F IR TR G E X HE B, S
BR[45145 7 I8 1 SUE A A R AS TE A BAEAR
PLRCSRE, DLRIB SR KEAE B X X —5k
MITERE, ZIRSOREH T EIR i . 1 BRI
SINTUEN] Tz SO R, S5 TR
SCHR[46]4E tH 1 — Tl Jik T BRI B0 5 (1 25 M 4 )08
SCBERL, X AN AT DAL FRAT 6 5 % Fl A5 i A
XHIBE RA R EA — MR RAR.

13.6 &L R4

REFIA B EE R NEANAT R, X

R AT TN A 15 B R AR AR A5 (5 S A

EE, R ORI S B, TS
VN BB SR — 702 4 M o
AR AT T SE R A R S e R . R
T, SRR 19 BEWE AL B % M 45 8 e R G0 AR i
BB (massive machine-type communication,
mMTC) 7R SCHR[4710 18 T 18 SO RE @S
Mg . BT AR RAETLD HMENGE BRI
e i i SEPIQ £ o B GRS SN I A
HEIHEOGIR 8, KABLERIA G Tt 1
AR D e RO B R T

SCHR[48 UL 5% 31| — Beif SCEAF I AR Canih Sk
RGBT D AT RS A BRI B
T, A T B AME VR H b 2 8] B3 .
Ik, ARATER T — M TS 1L SR RE R 1Y
B, DASCRR SR AR TR SUREI M 25 . 1258
e SOV F P R v B3 85 AR T SC g A A A ) A
55 AR BNTLGNR S5 &, I () 45 R AT il
KR HEHHE L.

FEVIRRIN 2 R B M T A R O 2
B 2T EGUE . BEE VIR 1 2 R AN W
I, P ARMESR 25 1 B A 5 R, R 2
ERB ARG, JEH, BTSSR, R
I XURS: tB AN A o D 1 SE A (3K 213 FH O B8l 77
fitk G548, Vi B BAFIRE A% a2 — P o B B R ik
Fo W B BAF & W A% i g P B 3t 1 — g R R
ERPAVIE S e o A k€ IR = 2 T
A E R E . T BA P38 A% R
HARE R P, DU E SO 2 i 3 R ok
SWRAE o SCHR[4914R 1 — AN s, L&
R (EERKAEARE RN QIEH
SBNBRE TN T, A A1 S B ok

BEAl, BiriEs CiE MG, Ak, K
A AT DLA R4 AR 1 SCIR R U2 BA 41 38 P00 A% i
BRI £
1.3.7 #X %4

SCHR[S01/M 48 1 23 Wr il L Y SRR Wl o R K



52

ETTAGIr 7 2 B EE Coilr s fEIE) [FR
K77 FEERRWOT 2 (A RS AR EE 55, JlmT A
SGiRNE NN TS TIIE A C LSS O AR LT o
(1) B AR Wit — AN gmAt 77 Gl IR G ik iRk
J7Z A REE FT3E . 22 AT IEAS . STER[S 1A
TAEGmID A5 A0 BAT JERUIRAS IR S S B RS
KW {5 T8 b (7] I S A A BN I e ()
AL o AR AT A R PRSI IR S5 B
A M SEBAE RS O, BT S gmig iy %
PURGmIDES AR E 5 S48, HETH TR L2 aeh
TN B2 AR B N . STHR[52]82 Hh i) 1
W S EE 10 iR, Zh il v Gk
TIHE—NTLAGE FZHh— L% 5. B fE
&M Alice [1] Bob KIAMEHE M. i AONT
it i2 All-Or-Nothing Transforms HI4i 5, FLIhiE
RN MAE BT T INE . ZEERA —EN
TR, AT DAAS TR B P B BN B
BN TN o 1% 07 1R FE A T8 )0 75 R VR R
Yt A All-Or-Nothing Transforms (AONTs) ¥k
K SLELAER 1 S 00

DT E BT oI W I 115 7 AR T, SCHR
(53] &8 B TE J7 VA Y i B &1 18 3 AR B 9 22
A LRAUEFAT A R R 2 i) X 22 4. fRila iy
WA R, AN ARG, 559 TR % A e R %
WA FRFR A B AR B N R e i 22 et . S
BR[S41K G 22 AR PR E et , d2ar | Ay
FEEEER I MG EENAREE L Ze. it
wEY, AVEH P EE AR B EE AT
WG BA GV, Bl &s AT Ly Ly )
LA AT S T2

X1 c
Alice ENC [
A N Xz o
H M X 1
: % AONT 5 s/p ENC —>:
Xy Cy
ENC [

.

1.3.8 &A1 MARM

6G I ARRDEE R, 17758 7S AR 2190 45 1 B 5t
eI I E P B Rt R AR LRI
RORN RS B I e e ke EE DR AHE

R E 2R T, SEI Ubiquitous-X 6G 4%
(1 R8RS AR 5 e 7 i DX 265 PO R 35t o SCHR[S ST 8 o
P — AN HE RN HESE, BITE SRS, AR5
LR B R SOEAS M ZS 58 R, ) ] vk Y
2 I B AR Bk . TR RE R AR OB S B
i, SRANE BRI S B E
SUBRBE I BARRRZE . S HSUZE AR 2
B SCER[S6]F T —FiiE SUBAE IHESE, FEA
RIS AT T e M DL SR T —
VB XEAR SR TT

NAETC 2B AE W 4 v K T 1) H bR 1) IR 55 75
SRYGH], SCHR[S7142 H T — A~ DASE LI 9] H AR A
FPAT AT IE SOBEHES, JEHZMERLS S
TR IR 2 2], metg it — BT 55 0
ATIFIA], DA K B AR AL i A

BRI OBETE KBS PRI S N
(R RE, (LT SC 7S 1R 5 00 R 28 498 1) 68 s 12 e oK
1S BREF IR FE . T SO S 208 SUBAE R I
—PPRRBRIE RS, AR 2 U IR SRS AR
(03 SR 2 (B R 22 o SCHR[S813 T — N
XFHTE SO e B i SOBAE RGHESE, A
I IS 3 AT v SRS ) R IR T — Bl AR s
UM FE IR S U7
139 E&FXEY%

RPN 3R LR 3 ANZEZIE.

A B—HORIE: BERS L 2R ?

____________________________________

X M=
P/S F»|AONT™ ;

10 U5 on s Ees



+53. BERY 2022 45 21 8
B % —— &R, AR5 AR o FEERBESAHBE R EEE . K TEHSE
HAB IR P /s i & X2 B HE SR

C % —— HRER . Pz Lanfr
A i DU ER 1 07 X gg e A A7 8 2

SCHER[6 1 998/ 1R SUAE SR, B SUifE
S A QUBEHEE, $RH T — PR i 3
Ui T SCIBAE 284 o FF 8 ST — Bl (1453 2% ek 45
EAIR 7B SR IEAE R . X AEARE R
ARReNS B T B LA R 58 AR, BITE L
fRFEIERAYE. Ak, A1 T —MiE L H &
SIBLE, AR 15 SR 40 A IE R 8
DR ELRE 2 [B] PR R Bh A A A AN E SO BT
SR, kI A S R I IR R .
1.3.10 5AiEL

B, TEAIRIN R B T 2 AR I R 5%
FIRE FH 3 B0 IR B 2% A R PR B3 O B 2 R O
FEAR , JL AR AT IR P SV R AT DAY T 2 4
PREAE o T4 P A A [ 8 AR S A iR AH 7] 7
VB SRR, R B I 43 A ARG A R S 2 UL &
WREALE A BTSRRI SO0, SCRR[62]42 H
THRH T OpenPubSub, —ANIET fiXd 25 2 1)
EAAE SUCRATAT R R G (— PR A S5 2% i B
B, ZEMEES TS BB — A
RN R 2% TR A 3R . Tt TR AR (R EAT 4 X
W5k, B s FMIEE X mAEaR, a7
U BAE A FRERAE, TR T A 3 [F)
BEATHESE .

1.3.11 #X34&

HTH P RRNERIEEE 5E B REHNRIE
A=, ABGINET REF R R IVER S H I
iR AR . 8 XA R R T35 B RNE
th, GEIEE BT U, R T AR

SCHR[63175 h& B A 3 AH BL I 72 2 T A A 1) Y
B RO RE R IE RN, IRIHET A
PRI SO RO XA R B B, DU S R 46
(IR SCAH DG o 31— 1 A 2 K Bl b i i

13.12 &% d Ak

B X T LR AL AR I 465, SCRR[64]1 32 HH —Fhi 2 T
L X B, DAREK 2 F o Rl
sz Bt e W) AR S E S S, 4 R
SEEAN [ B AT 55 G AL BRE0H R o AR 40 I FH
P SAE B PA ST p AT B IR, 9 mikd
PRECHE IFHR B 58 BSR4 55 1 B AT

SCHR[65]H& H T — ol i T SCAR T 1 A% A
PP B X R VAR T R BT R X
X REEAT IR, AR N RUE
N ET A, PO RERRE U S TE
SRMSERE T ST s S B, T DMERRRAS . I
I S2E S B e 2 1) iy R
1313 % A piEEfE

TR 2 SRR X BARHUN 22 it i A2 A 9y 3
HERBEMME. RN, £ &BZ P&
S BB E 5G MG h RS & I3 2
SRS T, 6G ML EAEOE K. A2
PR SRR ARG, AP UM RS, UERA
FRATAZ I - SCHR[66]52 T —Fh e T BE T
(12 H B GB(E Rasq i, il
SR e 2 H S SRR B A 242 M 2% (deep neural
networks, DNND KAt H P 5 ERERE
BHSEZHIES . REXE0ESTHITE
TEPERG AN TS, th4h, BT MIMO )75 A 43
B, FE— AR A — AN RO L& 2 RER,
PR B AN T AL B A T T3 s SRS R4
W2 PSS L.

BEX 2 A EAE AL, 4o P R
7 oAt P A SCAR DA T G BB K15 R
SCHER[67132 H T — A% MU-DeepSC IR E #H142
W 218 SCRME R, HAh 7 R &S .
I 2 ST GE R ARE UE R, e FEBHE L
s AEE gufid s, 1Y MU-DeepSC REBH



e 54«

RBOWAL R G AN SO UFE R, IFE & IFA
R SUAE SR AE R TIN5 5

2 BNBRFSREMIRIRXY

T SGEAE FEAFRM IR . AN
Wist. INRITEE s SRR 5 4 Ny
21 SRS R

P s 478 5 3015 1) &5 5 A2 3015 ek ) 3 22
H, SCHER[68]M L8 M I ¥ R, Wit T —Fh ik
PR R G, $RH T —FloB 1 o2 M 48 2> 15 4]
G113 (session initialization protocol, SIP) Jf7E
SRR B S T RS HIE, EAE TI DM365 ¥ &
RVTE IS T AR B 2 % TG 2k 1P AL
R4 0 LATE WiMax 2% R IEH TAE.

T o RIE AT % 5 3805 0 45 & Ut A7
B RE N AR, o SCHR[6915 H 1 —Fh 3k 15 X
PIRAT AR RN RS, % RGAFH SR KR8 H
DR 288 T i OB 57 2] 7 928 R P o] S F T v
IR R R AR 5 ) BRI
N, R P AT RLE OB, xR TN ST
BLAG Z (A E L2 H

SCER[701F2 1 — b FH - W A A A Al i)
1 RUIR FE A R XM IR, fig ol | 22 87V
R BARGURHE CnZits, BEREESE) MH % &
PRHIE CUmiE SUE B, ARMEX 415 51 S i)
R o A B AR IR I TR I SRR o EIRUE K2
SJRATI S T BRI 4 R 22 e LABGOE UE R
22 HXMEIHR

FEAZ P 286 2 3815 R A T T TRl — o il
AP (il B RS 31 FH P 2 T R 180 6 21 B0 6 (device
to device, D2D) JBSHAIIAIRNLE) SKENE I
BT AN I B X 2% R AE AR T R . SCBR[71]
FET AP EAIFRE T — AT R gk
T BT NSRRI 45 TR 130
BRI HCRA ORUE FH P USSR e W28 R 2% A, SR Ed
TS £ R, BT DR AA T

i AR TR PUE AT D2D HE g .

T SCAEAEAZ W 48 A7 T e B S A e S
BR[72132 T — 7] DL R MR R &5 A Rt 2
HIRZ%, e ) Ak 2347 B 2 TA) & R 2 1 SR
R B, FRNTE XK R (semantic
relationship model, SRM) , ZMERI AT /E N B
BRI A AR AL SE P 25 () B Al

SCHR[73142 7 — b 3 TR B2 0 7 ) 4% G
S Fr H A AT IR 2% 15 00 A 480 2 i 381 i 15 AR L
RIS SRR o 1% 07 VR I I ) e IR 0] 5 R IEZ
I UGN A E B8 R R, SRIIE KRR
(R F I 3R AT JE T A 0 LR B2 AT AN AR e R
FRIAE SR o
23 I\HXZ&BET=

WHITCZ BT IZ A2 i AT A 2 1)
RIUER TR —, ZHBON T & A&
RN 26 7 T BA B RIHT . SR, 560 Al
i FH 22 51 ARG 4 N s >R T — S8 £ v IR ) Bk
1o SCRR[TATRN 3T 1 2 I B 1AL IR )
Wk JRIBRAE DA SR T RE I ek J7 1], B4R
P} 7 MB-CRNs fIRGEEVEREf bR, X Efabr AN
T T T A0 I 2% (AL i 4R A

N TR B P 22 SRS T REE SORER,
BRL7518R S T —FloHr B v [R5 Az A 18 S
HEMESR, Wi 11 foR, IHEZLRERE SEIATE I [H)
AR, SCREG B F IS BT 1E -
TR RAERL, I SRAS AR e AL LE . N T
TR AT SRV T 6 (18 Ak 37 A7 AR 66 ) A4 O
FR M BAN I FSC R 47 R A ME SR R 1 [R] i 3k
A7 BT B R AR OC SR A 8 A . Bupdck
b, ZHEZLEFE AL O BERLEL: 23 (RS SR
TRE I AL T G ZRHE PR P25
24 ERIF

TE S — B AU B T T ), A
TR E S TR I R
BRIAE SR — N EE RS, ©



« 55 .

HERE 202245 Z1H

B30

BT 0 R e AR B8 1 ST AR 4T

JEORG FEE M H B or AR AGE (0 B o SCHR[76) 7 1
A JS2 P /INDBE 503 Vg T 2 ) R SRR 6 /N
BRI H ARSI o

FEVE SCRE T, —Sr kR R 515
ARG G, AR R R [n] A% b T A5 0 A5 A5 v a]
DAl 3845 DR UET 4 o STHR[77 1R BE AR 2 B AR
SR TREREGT N L E SR, XM
e ARG FEE 1D 7] IR 3 R S I BN AR I R 4 s
FEo BARDENEEEN 87%, T A 80.6%I1)
iR, BB R AN T AN 12 fos, A E]
#5378 RGB B4 DSM. H—4{t DSM. ground
truth 5, Ui T 2R TA) RN 22 S P 305

SCHR[7814R H 1 — Ff it T BE AL R S fif 5 AR e 2
P 2% ) e R 18 RO AR I e K0T k. 1T iR KT
HUREE BN BN R rh 3BT ok, B 248 2 1
RIEAENIIZR CNN IS, 2050 B R 34T 2
R, WAEHREEIGE RS . SESGR RS
FITEA BT B A E A AR RE - SCER[7915I A
TR IER TR 2 E ML (symmetrical nor-
mal—shortcut fully convolution network, SNFCN)

XS FR A 2 4 B AL 4% ( symmetrical dense-
shortcut fully convolution network, SDFCN) PFf
B S BHESR AL B w5 0 R B IR PR . 1K LB
AR E 2 ME (fully convolution net-

B 12 SeiEHdEsR A T



work, FCN) A5 AbBE 7k . 1% SCHRR A ]
B SR B N Rl A SRR b ER gy,
BARMERRRIRE T 1%~2%, H BT MBS,
R P AT AN o SCHR[80THe H 17— FH 18 X
Sy BT B U &N, A T AR o B
) 2% 45 AR S IR 43 F AN KA AT RS

3 %REi#a%

B —BeiHa], i SRS B AT AR TR R,
H RIS R R RAIRIE . NER R EEAE,
B — PR TERR RS R . R RS IE . TR b
BB IR, FHER R R RS .

U IEAE 1 EAE PR A R A K18
EE . PSR EESFEIERE. £ A E—FE
RN, EHARKERESE, WEEETFS
70 MINST ##E4. CIFAR #iR&E%.
MINST #4 & BN EIE R G T 585, LB,
IR EN T LR (T SRS R . 1T CIFAR #di 4R
WFER . BT L, B URES 2N
AW RAS VR, (E MR BB IR TR 1R
AR T I SOBAE R

WGEE T UAHAEENSIHEE. SiEm
BB {5 5 BAR T DAFE Bhid (5, (R ARIA R s
M, REEERNA. MEEMNSTER, 8857
S, AR, PTG A YRS
A gmAD R AR AL L

BOCRERE S T RS L H,
WAL AT 4, HATEALEE SUB(E % &
{HRA ARG R IRIE EIE FIEAE . AR
SR TR, 8 IR AR e 2 S R B S
WA L. AR HATTRAIRZ R, HEKXR
J i #ho — Se LURURF IR I S Je e A 78, IRk B
EO A 0 BB SUBAE R . 2 5 AW 0 45 Fh
F o TR 0845 38 FH 3 S5 AR TS SClAE 73 fif
FRIRIE 55 o

H
=

o

4 ZERIE

BEEG RGN, BES AN LERLS
17 6 HE K038 SGEAS O 1 — BT X% EOR, 2
6G WAEBIRZ — o ATCH S 4 1 i SCEAE I EL
e AT RS JLR, R T AR N TR RE AU
TR S BRI E T EETEIEAE E RE
5 R RBEBOR AR U R AE 75t fa,
Wik T BT UE BB ERAR R K sy .

P S FETT (R O s 2, 1R IE S IR IFAE 3% 2
RIEMFERS, FATREE 2 T8, HEEMHK
G WA ENIR . WL, 15 SCGEME
FEA PR R, FERFE GRS B E IR 5B 2R A
R NS — L8 “ =07 B0, A AR
(I AR SRR N F R . B E R, $h g
IR, (HIE. MR IEHRA, BRZ AN
i CHAE

SE K-

[1] A E T E R TR, o Tl B = b 285 R 1B
F[R]. 2020.
China Industrial Internet Research Institute. Economic devel-
opment of China's industrial internet industry white paper[R].
2020.

[2] AOGH]. ESCEERREIAGEEH B T AR R [EB].
2020.
SHI G M. Semantic communication changes the modern com-
munication mode and looks forward to the future[EB]. 2020.

[3] AL, Mk, 22X, & W TP BHIE GBI ML)
VIR 244R, 2021, 5(2): 26-36.
SHI G M, XIAO Y, LI Y Y, et al. Semantic communication
networking for the intelligence of everything[J]. Chinese Jour-
nal on Internet of Things, 2021, 5(2): 26-36.

[4] IR, TR, SRR, RIS, REMR, TR TH R AR
W SGHE{E 28 5 Tl [EB]. 2021.
ZHANG Y C, ZHANG P, WEI J B, et al. Agent oriented seman-
tic communication: Architecture and paradigm[EB]. 2021.

[51 8, ®eiR, wk-F, & T 6G M SGBIET]. #ahilfE,
2021, 45(4): 85-90.
NIU K, DAI J C, ZHANG P, et al. 6G-oriented semantic com-
munications[J]. Mobile Communications, 2021, 45(4): 85-90.

[6] AJeHA, %5, WM. 35 SCGEWR: a0,
R 5 AN TE g, 2018, 31(1): 91-99.



57

BERS 2022 5 Z1 H

SHI G M, LI Y Y, XIE X M. Semantic communications: out-
come of the intelligence era[J]. Pattern Recognition and Artifi-
cial Intelligence, 2018, 31(1): 91-99.

[7] CORDTS M, OMRAN M, RAMOS 8, et al. The cityscapes
dataset for semantic urban scene understanding[C]//Proceedings
of 2016 IEEE Conference on Computer Vision and Pattern
Recognition (CVPR). Piscataway: IEEE Press, 2016:
3213-3223.

[8] NEUHOLD G, OLLMANN T, BULO S R, et al. The mapillary
vistas dataset for semantic understanding of street
scenes[C]//Proceedings of 2017 IEEE International Conference
on Computer Vision (ICCV). Piscataway: IEEE Press, 2017:
5000-5009.

[9] LONG J, SHELHAMER E, DARRELL T. Fully convolutional
networks for semantic segmentation[C]//Proceedings of 2015
IEEE Conference on Computer Vision and Pattern Recognition
(CVPR). Piscataway: IEEE Press, 2015: 3431-3440.

[10] RONNEBERGER O, FISCHER P, BROX T. U-net: convolu-
tional networks for biomedical image segmentation[EB]. 2015.

[11] BADRINARAYANAN V, KENDALL A, CIPOLLA R. SegNet:
a deep convolutional encoder-decoder architecture for image
segmentation[J]. IEEE Transactions on Pattern Analysis and
Machine Intelligence, 2017, 39(12): 2481-2495.

[12] FISHER Y, VLADLEN KOLTUN. Multi-scale context aggrega-
tion by dilated convolutions[EB]. 2015.

[13] LIANG-CHIEH CHEN, GEORGE P, IASONAS K, et al. Se-
mantic image segmentation with deep convolutional nets and
fully connected crfs[EB]. 2014.

[14] CHEN L C, PAPANDREOU G, KOKKINOS 1, et al. DeepLab:
semantic image segmentation with deep convolutional nets,
atrous convolution, and fully connected CRFs[J]. IEEE Trans-
actions on Pattern Analysis and Machine Intelligence, 2018,
40(4): 834-8438.

[15] CHEN L C, PAPANDREOU G, SCHROFF F, et al. Rethinking
atrous convolution for semantic image segmentation[EB]. 2017.

[16] LIN G S, MILAN A, SHEN C H, et al. RefineNet: multi-path
refinement networks for high-resolution semantic segmenta-
tion[C]//Proceedings of 2017 IEEE Conference on Computer
Vision and Pattern Recognition (CVPR). Piscataway: IEEE
Press, 2017: 1925-1934.

[17] PENG C, ZHANG X Y, YU G, et al. Large kernel mat-
ters—improve semantic segmentation by global convolutional
network[C]//Proceedings of 2017 IEEE Conference on Com-
puter Vision and Pattern Recognition (CVPR). Piscataway:
IEEE Press, 2017: 4353-4361.

[18] WANG W G, ZHOU T, PORIKLI F, et al. A survey on deep
learning technique for video segmentation [EB]. 2021.

[19] SULTANA F, SUFIAN A, DUTTA P. Evolution of image seg-
mentation using deep convolutional neural network: a survey[J].
Knowledge-Based Systems, 2020, 201/202: 106062.

[20] TOLDO M, MARACANI A, MICHIELI U, et al. Unsupervised

domain adaptation in semantic segmentation: a review[EB]. 2020.

[21] MARCO T, ANDREA M, UMBERTO M, et al. Unsupervised
domain adaptation in semantic segmentation: a review[EB].
2020.

[22] HAFIZ A M, BHAT G M. A survey on instance segmentation:
state of the art[J]. International Journal of Multimedia Informa-
tion Retrieval, 2020, 9(3): 171-189.

[23] TAKOS G. A survey on deep learning methods for semantic
image segmentation in real-time[EB]. 2020.

[24] HENDLER J. Agents and the semantic web[J]. IEEE Intelligent
Systems, 2001, 16(2): 30-37.

[25] CHENJ P, YANG F X, MA H Y, et al. Text watermarking algo-

rithm based on semantic role labeling[C]//Proceedings of 2016

Third International Conference on Digital Information

Processing, Data Mining, and Wireless Communications

(DIPDMWC). Piscataway: IEEE Press, 2016: 117-120.

DING Z M, SHAO M, LI S, et al. Generic embedded semantic

dictionary for robust multi-label classification[C]//Proceedings

of 2018 IEEE International Conference on Big Knowledge

(ICBK). Piscataway: IEEE Press, 2018: 282-289.

[271 HAN B N, YIN J H, LUO X Y, et al. Multibranch spa-

tial-channel attention for semantic labeling of very

[26

)

high-resolution remote sensing images[J]. IEEE Geoscience and
Remote Sensing Letters, 2021, 18(12): 2167-2171.

[28] SONG S R, YU F, ZENG A, et al. Semantic scene completion

from a single depth image[C]//Proceedings of 2017 IEEE Con-

ference on Computer Vision and Pattern Recognition (CVPR).

Piscataway: IEEE Press, 2017: 190-198.

BOZA-QUISPE G, MONTALVAN-FIGUEROA J, RO-

SALES-HUAMANI J, et al. A friendly speech user interface

based on Google cloud platform to access a tourism semantic

website[C]//Proceedings of 2017 CHILEAN Conference on

Electrical, Electronics Engineering, Information and Commu-

nication Technologies (CHILECON). Piscataway: IEEE Press,

2017: 1-4.

XIE H Q, QIN Z J. A lite distributed semantic communication

system for Internet of Things[J]. IEEE Journal on Selected

Areas in Communications, 2021, 39(1): 142-153.

[31] XIEHQ, QIN ZJ, LI G Y, et al. Deep learning enabled seman-
tic communication systems[J]. IEEE Transactions on Signal
Processing, 2021, 69: 2663-2675.

[32] XIEH Q, QIN ZJ, LI G Y, et al. Deep learning based semantic

communications: an initial investigation[C]//Proceedings of

GLOBECOM 2020 - 2020 IEEE Global Communications Con-

ference. Piscataway: IEEE Press, 2020: 1-6.

WANG Y N, CHEN M Z, SAAD W, et al. Performance optimi-

zation for semantic communications: an attention-based learn-

ing approach[C]//Proceedings of 2021 IEEE Global Communi-

cations Conference. Piscataway: IEEE Press, 2021: 1-6.

ZHOU QY, LIR P, ZHAO Z F, et al. Semantic communication

with adaptive universal transformer[J]. IEEE Wireless Commu-

nications Letters, 2022, 11(3): 453-457.

[35] WENG Z Z, QIN Z J. Semantic communication systems for

[29

—

[30

=

(33

=

[34

[}



B

i

« 58 .

speech transmission[J]. IEEE Journal on Selected Areas in
Communications, 2021, 39(8): 2434-2444.

[36] ZHENG Z, ZHONG Y F, WANG 1J J. Pop-net: encoder-dual
decoder for semantic segmentation and single-view height esti-
mation[C]//Proceedings of IGARSS 2019 - 2019 IEEE Interna-

tional Geoscience and Remote Sensing Symposium. Piscataway:

IEEE Press, 2019: 4963-4966.

[37] KODIROV E, XIANG T, GONG S G. Semantic autoencoder for
zero-shot learning[C]//Proceedings of 2017 IEEE Conference
on Computer Vision and Pattern Recognition. Piscataway: IEEE
Press, 2017: 4447-4456.

[38] YANG W, LIEW Z Q, LIM W Y B, et al. Semantic communica-
tion meets edge intelligence[J]. arXiv preprint arXiv: 2202.
06471, 2022.

[39] BOURTSOULATZE E, BURTH KURKA D, GUNDUZ D.
Deep joint source-channel coding for wireless image transmis-
sion[J]. IEEE Transactions on Cognitive Communications and
Networking, 2019, 5(3): 567-579.

[40] KRIZHEVSKY A. Learning multiple layers of features from
tiny images[EB]. 2009.

[41] DAI J C, WANG S X, TAN K L et al. Nonlinear transform
source-channel coding for semantic communications[EB]. 2021.

[42] HUANG D L, TAO X M, GAO F F, et al. Deep learning-based
image semantic coding for semantic communica-
tions[C]//Proceedings of 2021 IEEE Global Communications
Conference. Piscataway: IEEE Press, 2021: 1-6.

[43] TONG H N, YANG Z H, WANG S H, et al. Federated learning
based audio semantic communication over wireless net-
works[C]//Proceedings of 2021 IEEE Global Communications
Conference. Piscataway: IEEE Press, 2021: 1-6.

[44] TANG T, LI L, WU X Y, et al. TSA-SCC: text semantic-aware
screen content coding with ultra low bitrate[J]. IEEE Transac-
tions on Image Processing, 2022, 31: 2463-2477.

[45] LU C G. Semantic channel and Shannon channel mutually
match and iterate fortests and estimations with maximum mu-
tual information and maximum likelihood[C]//Proceedings of
2018 IEEE International Conference on Big Data and Smart

Computing (BigComp). Piscataway: IEEE Press, 2018:

227-234.
[46] ZHYVOTOVSKYI R, SHYSHATSKYT A, PETRUK S. Struc-
tural-semantic model of communication chan-

nel[C]//Proceedings of 2017 4th International Scientif-
ic-Practical Conference Problems of Infocommunications.
Science and Technology (PIC S&T). Piscataway: IEEE Press,
2017: 524-529.

[47] DOMMEL J, WIERUCH D, UTKOVSKI Z, et al. A seman-
tics-aware communication scheme to estimate the empirical
measure of A quantity of interest via multiple access fading
channels[C]//Proceedings of 2021 IEEE Statistical Signal
Processing Workshop. Piscataway: IEEE Press, 2021: 521-525.

[48] SHI G M, XIAO Y, LI Y Y, et al. From semantic communica-

tion to semantic-aware networking: model, architecture, and

open problems[J]. IEEE Communications Magazine, 2021,
59(8): 44-50.

[49] PILLER T C, MERZ D M, KHELIL A. MQTT-4EST:
rule-basEd WEDb editor for semantic-aware topic Naming in
MQTT[C]//Proceedings of 2022 IEEE 19th Annual Consumer
Communications & Networking Conference. Piscataway: IEEE
Press, 2022: 1-8.

[50] WYNER A D. The wire-tap channel[J]. Bell System Technical
Journal, 1975, 54(8): 1355-1387.

[51] A. Bunin, Z. Goldfeld, H. H. Permuter, et al, Key and message
semantic-security over state-dependent channels[EB]. 2020.

[52] BALDI M, SENIGAGLIESI L, CHIARALUCE F. Achieving
semantic security without keys through coding and
all-or-nothing transforms over wireless chan-
nels[C]//Proceedings of 2016 IEEE Global Conference on Sig-
nal and Information Processing (GlobalSIP). Piscataway: IEEE
Press, 2016: 964-969.

[53] BOCHE H, CAI M L, WIESE M, et al. Semantic security for

quantum wiretap channels[C]//Proceedings of 2020 IEEE In-

ternational Symposium on Information Theory. Piscataway:

IEEE Press, 2020: 1990-1995.

GOLDFELD Z, CUFF P, PERMUTER H H. Semantic-security

capacity for wiretap channels of type II[J]. IEEE Transactions

on Information Theory, 2016, 62(7): 3863-3879.

ZHANG P, XU W J, GAO H, et al. Toward wis-

dom-evolutionary and primitive-concise 6G: a new paradigm of

[54

[}

[55

=

semantic communication networks[J]. Engineering, 2022, 8:
60-73.

[56] NIU K, DAI J C, YAO S S, et al. Towards semantic communi-
cations: a paradigm shift[EB].2022.

[57] Mohammad Karimzadeh Farshbafan, Walid Saad, Merouane Deb-
bah. Mohammad Karimzadeh Farshbafan, Walid Saad, Merouane
Debbah[EB]. 2021.

[58] HU Q Y, ZHANG G Y, QIN Z J, et al. Robust semantic com-
munications against semantic noise[EB]. 2022.

[59] SHANNON C E. A mathematical theory of communication[J].
Bell System Technical Journal, 1948, 27(3): 379-423.

[60] W. Weaver, Recent contributions to the mathematical theory of
communication, ETC: a review of general semantics, pp.
261-281, 1953.

[61] SANA M, STRINATI E C. Learning semantics: an opportunity

for effective 6G communications[C]//Proceedings of 2022 IEEE

19th Annual Consumer Communications & Networking Confe-

rence. Piscataway: IEEE Press, 2022: 631-636.

ZAAROUR T, BHATTACHARYA A, CURRY E. OpenPubSub:

supporting large semantic content spaces in peer-to-peer pub-

[62

—

lish/subscribe systems for the Internet of multimedia things[J].
IEEE Internet of Things Journal, 2022, PP(99): 1.

[63] XU C Y, ZHANG Y. Ontology based P2P semantic search
routing algorithm[C]//Proceedings of 2010 International Confe-
rence on Networking, Sensing and Control (ICNSC). Piscata-
way: IEEE Press, 2010: 689-692.



+ 59«

BERS 2022 5 Z1 H

[64] XIONG Q X, CHEN C H, WANG ] B, et al. A novel application
semantics based routing algorithm in wireless sensor net-
works[C]//Proceedings of 2014 Fourth International Conference
on Communication Systems and Network Technologies. Pisca-
taway: IEEE Press, 2014: 143-146.

[65] JIN S Y, ZHU G M. SCQR - A P2P query routing algorithm
based on semantic cluster[C]//Proceedings of 2009 International
Symposium on Intelligent Ubiquitous Computing and Educa-
tion. Piscataway: IEEE Press, 2009: 92-96.

[66] LUO X W, CHEN H H, GUO Q. Semantic communications:
overview, open issues, and future research directions[J]. IEEE
Wireless Communications, 2022, 29(1): 210-219.

[67] XIE H Q, QIN Z J, LI G Y. Task-oriented multi-user semantic
communications for VQA[J]. IEEE Wireless Communications
Letters, 2022, 11(3): 553-557.

[68] LUO Y M, WEI B, JIN Z G. SIP-based WIMAX wireless video
surveillance system[C]//Proceedings of 2012 International
Conference on Computer Science and Service System. Piscata-
way: IEEE Press, 2012: 1170-1173.

[69] KARDAS K. Usage of semantic methods in surveillance vid-
eos[C]//Proceedings of 2018 26th Signal Processing and Com-
munications Applications Conference (SIU). Piscataway: IEEE
Press, 2018: 1-4.

[72] HU J, LIU M C, ZHANG J C. A semantic model for academic
social network analysis[C]//Proceedings of 2014 IEEE/ACM
International Conference on Advances in Social Networks
Analysis and Mining (ASONAM 2014). Piscataway: IEEE
Press, 2014: 310-313.

[73] LIANG M Y, DU J P, YANG C X, et al. Cross-media semantic
correlation learning based on deep hash network and semantic
expansion for social network cross-media search[J]. IEEE
Transactions on Neural Networks and Learning Systems, 2020,
31(9): 3634-3648.

[74] HATTAB G, IBNKAHLA M. Multiband spectrum access: great
promises for future cognitive radio networks[J]. Proceedings of
the IEEE, 2014, 102(3): 282-306.

[75] CHEN S J, SONG B, FAN L H, et al. Multi-modal data seman-
tic localization with relationship dependencies for efficient sig-
nal processing in EH CRNs[J]. IEEE Transactions on Cognitive
Communications and Networking, 2019, 5(2): 347-357.

[76] JANGAL F, SAILLANT S, HELIER M. Wavelet contribution
to remote sensing of the sea and target detection for a
high-frequency surface wave radar[J]. IEEE Geoscience and
Remote Sensing Letters, 2008, 5(3): 552-556.

[771 KAMPFFMEYER M, SALBERG A B, JENSSEN R. Semantic
segmentation of small objects and modeling of uncertainty in
urban remote sensing images using deep convolutional neural
networks[C]//Proceedings of 2016 IEEE Conference on Com-
puter Vision and Pattern Recognition Workshops. Piscataway:
IEEE Press, 2016: 680-688.

[78] LIU Y F, ZHONG Y F, FEI F, et al. Scene semantic classifica-
tion based on random-scale stretched convolutional neural net-
work for high-spatial resolution remote sensing im-
agery[C]//Proceedings of 2016 IEEE International Geoscience
and Remote Sensing Symposium. Piscataway: IEEE Press, 2016:
763-766.

[79] CHEN G Z, ZHANG X D, WANG Q, et al. Symmetrical

dense-shortcut deep fully convolutional networks for semantic

segmentation of very-high-resolution remote sensing images[J].

IEEE Journal of Selected Topics in Applied Earth Observations

and Remote Sensing, 2018, 11(5): 1633-1644.

SCHENKEL F, MIDDELMANN W. Domain adaptation for

semantic segmentation of aerial imagery using cycle-consistent

adversarial networks[C]//Proceedings of IGARSS 2020 - 2020

IEEE International Geoscience and Remote Sensing Sympo-

sium. Piscataway: IEEE Press, 2020: 1448-1451.

[80

[

[MEE &)

BIEE (2001- ), 0, dAbuiBELRETESE,
FEHFFTT [ 9 N TR BT iR AT @S (S
JEIAE BAREL

R (2002- O, 2z, JERUIEHEKZAAER:, FEEBFITIY
N L R TT it AT A5 (5 YR A1 B 3L

BHER (2001- ), 2z, JEACHEBHKAFERE, EEGTTIT I
AR

HEHEE (191- ), 4, W, dtishoREl s, R
WHFTT N 6G B RITCL M 45 E(E Rt B IEIKE) 1 To 4 M
AR I L R T SR IR SEALAS SO 5 A B A M £
AR BEEATNIRGOIREN K N A 224y HE T X HRBE A S A
LRI

BR (1982~ ), B, Bk, I B0H kR 551
EEOFITIN 6G LT BT LML R
BT R R RGO M2 51 46 B R of 0 2
I

T (1994- ), o, Tt JBHTIE R 45 23 0] 2 A
SEBEUHM, EBERTFCIT AN 6G & TR Sl 5 T2 A M 44
T )i SRR SRR R 22 2 SR AA GRS . P28 Bt S5 A6
R AT



