HABE AW L7/ S == 17 Vol4 No.4
2020 4E 12 H Chinese Journal on Internet of Things December 2020

X KR &R 57t 532

HRIA, F24E, E, A
(P EA 724, db5T 100036

% ZE: YBMNEAREREZET 10 FRRE, WEYIPAEEMEA, HHiR5 (RFID, radio frequency identi-
fication) HANIE T 5G W BRI BARIE, 5790 TSI S8 AR TG RO BT o 0 9 S T A I il IC <45 )R)
HRAUEIE LY R Tk, B4 . AF . EIrETI. LL5SG. IKIFE 1M (LPWAN, low-power wide-area

AN AL, sk ER R REAUE. ESOPT T 5G. WIKMARIE, %5 LPWAN. 5
GATEYEIN SRR A R IR, TSR T Wk Rk, At sx b b AR s 44 3 e 1R A 0 ) e e P ISR 3080
KRR WA CEREIR: BURENX

RENZES: TN929.5

XEtFRIRRE: A

doi: 10.11959/j.issn.2096—3750.2020.00195

Analysis and suggestions on the development of IoT technology

YU Wenke, CHENG Yuan, LI Fang, ZHAO Qi
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Abstract: The Internet of things (IoT) has been developing for a decade in China, which has rapidly evolved from the
early sensor network technology, radio frequency identification (RFID) technology to the intelligent networking tech-
nology based on 5G. The Internet of everything is coming to our life. The application of IoT has also been gradually
and comprehensively applied in from the area of financial IC card to the industry, government affairs, transportation,
health care, education, and etc. The development of the IoT hot technologies represented by 5G and low-power
wide-area network (LPWAN), and the deep integration of blockchain, edge computing and other technologies with the
IoT, comprehensively promote the deep application of the IoT in the industry, which brings great development oppor-
tunities to all the industry. It was focused on the analysis of the status of 5G, IoT identification, edge computing,
LPWAN, security technology, and etc. The development tendency of the IoT was also forecasted, and the correspond-
ing policy suggestion to promote the development of IoT was put forward.

Key words: 10T, key technology, policy suggestion

T W IE AL T R Y, FOR B AW L, &8 2

= AU AT T8 R B R DT

M, AR TR R KA RIS AN 2 4 ) 38— B B e [ 4 1%
FIL, B AE B BRI G SR N AR BRI R LRI DAk, 3 i 5 68 4 05k P 45
Be, AR T Egs . AOVEB . R R REREAT ARG, AT OECE R, B
T ) TR AR A, B W S50 ARBOR IR R0 e B WA (1 JR ke 45 AN A i, 1 S B X P S 4
AT R AR I AFHLIE AT R ER it DG A I 0 4 2 BT A R R B O Ak
BRI [ 2, 3 7RI () Al R D B, H o e BF ki

kS BHA: 2020-06-28; f&[E HHA: 2020-08-06
BIEEE: FUR, ciechengyuan@163.com



* 106 - o W

o4

¥R

2 BRI =l A R IR

A B ZOMI X v E E AR R A e, AT T
RYNBURIK SN YN P FFEL G008 BRI, 26 [HE
10 SEHEH T 22 AN F) DS R M A e,
2017 455 [ [ S LA A0 BV B Rt bRy ik
W RS Y U, R b RIEBURER,
YRR g B SR o AR B A 5 | RT3 R TR AL
RSN, ERYERM I A . B 2018 fE4E
JIE, ABKIKM B B 204 220 106, S LB
TR /A (IHC, Intermountain Healthcare) 4[F
b2l /A (IDC, International Data Company) 45
ZAHURI TN, 2020 442K 99 50 4 S Ik 194 e e
260 1455

VUMK N 3 SR S e, i W A= sh (e f
W I g R e o IR R L BT HLIBR M ARl
185 T 2y oy K FAG R, M S N T
BE. MG HEERRB G R . DR RET ML, 42K
BRI AR AR B AR N 32 T R
B, BRer k. BRIk M2M, B R 5557
M B Ay 4 BRI W Y B e RIS B R
KA (“SGH TN HIEM " 512 TR %), W
iR Tl IR R4 R R R 5G He ARV i [ B2 22 H
Ytz —, AR BEEEE R SR T, Tk
HIRMTTIZBOEE ETE, HRAERAE 10%LL 0L
AT, FER B AR, BRIE O 600 JT A5
oA 3 000 A% N BEE, 3T 3 000 AR B
FAbFE b S0t Aok, BEEMTRATIEE Ly
JEBCIEE B %, B SR R g BT
AV Gy Gy TRy HC W9 A s AT Jey s B R AT
fitiy BT B AL R HE A A
Wi Th, FRE DI )z N T Ok ARk, A
WL A ia BEAET I .

3 YIBMESARES

VIR B DL & A R . SR BIDRT . FLAE
N PRI IR R RS ER AW, M
LAY G M AR, IR ax i k) BT E
Befifio 241, T I B A Tl AR (B
B, BORM AR IEAE I EA, PR 5 2% 1)
TR TS 2 R P 28 TR AN TR o DB P AZ Lo AR A
S W /) N CE TR AV Sl a7 ) SN R E SN
A1 25 AN AT, A K IR R A T

=i

G/} QU =N/ PN K7 Ge ot s % X7/l PN L E P
MISZHEORBE; LPWAN £0R 5 5G HiARE A
ARG A% R s Sk 5L IR R R
R 5 B W B AR Rl RS A T Bk R A
77 MU N

e % g Y e
yeRE A <VLFIEER (WIBERARR
X st R A
Fi 3

R

it 2z
A E ) PIRR 2 R AR

B R BoR AR R

3.1 FRIRIRR RSB =l AL & R

PRV 22 2 S IR 9 7 4 EL IR I Sty A I
DREE AT IEW Gk, AERE2e 10 AR RBUR. ik
(1 B A AR UPUA RIS NI 2 B, W) Mb
PUAR E AR A BRI s gy
M BT AR (5 B . 2015 4F, GB/T 31866~
2015 CHIBEMIAR IR R Pt St Ecode) 1E A
i, A 2019 4, TG A UL A B 792 124,
FEHF T g Ak, 28 g
Jil. fEMRT 5, IR RO FEM T
RE a4, A5l A 48— AR R &R sk
LA TR R LB 4« A SR R 2% i R A IR 25F 2
(AP BLIM . fRAT A B, AR T 2 B R AT
M st. 78 TAVATIE, T B 5B R bR AR 5 o 4%
£S5 NS eI < 0 C B | I B (E R 0D T A
Shy T B Ak R 5 Al 1 Hdh B A L S R
WRE. WK ERE, —Ji, #2505 RN
il AT AN b VR E A A0 7 5 K0 R 90 IE ek 2% 4 BR
W W AR R e R B () sg s T,
X H Y g YR AT B — AR S, IR bR A
RV R M. By 25 5 AU N A
.
3.2 LPWAN RUK B M 22518 & 78 71

LPWAN Jidi H TR 2 . mph ey, KEiEd
(00 I8 FH 3 55, A e 7 D ) 40 B 0 S P TR ) B
ORI Do) 6% 32 45 1) L, R kb T A% 8 06 53 12 R R AN
JE T T P I () 8 RS TR, B T
W) EL I AN Y 25 FE Rl IR R e, LPWAN AR K

!




54

RSB IR B R B 5 107 -

JEws B R A 2019 4F 12 A, 22 BK7 H LPWAN
W 25 K ik 98 5K, Horp NB-ToT P14 60 7K,
[ Y DAAE i L OB B . BER R R B I i
T £E NB-ToT # /B8 414 Kt A 5 TN BRI B
B . 2020 4E, NB-IoT fa#ECIEXGIA ITU
IMT-2020 5G kr#fE, NB-ToT 5 F) T4 3k i vk
BE DI AT I AL ) 8. Rk, NB-ToT #;
AR TR R R B EeEs s
4T

Handle#R 45 25 DNSHRAS A5

i

m

® ESIE TR (LA R
| Wil R AR S
;: 255

E@ﬁ%ﬁ]@ﬁ%ﬁﬂzﬁ%ﬂ[@ﬁ@ﬁ@ﬁ%ﬁﬁ

| — (wmsissn) (e

p || — | )
o [%&smg][&%s*rﬂﬁ][ B )

2 bR R

3.3 5G AR A HER R =l & R — A IR B

5G PR F LN H T 5w (eMBB,
enhanced mobile broadband). KK AHL#SIE S
(mMTC, massive machine type of communication) F/!
] FE(CHT 2B /5 (uRLLC, ultra-reliable and low
latency communication) 3 25475, eMBB 4 4K.
8K =AM LR AL S S (i 1 P it 1R Ry i DR Bt
T T RIS . B oI S AN H I 5, T DA 2
e B R AR I A AL PR K, R BE SR T ARG o
uRLLC 43 [ 3)) 25 B S I I N H g s it 17 8
At A5 5G ¥ A ERRM AR R R LS, 4
WP 5G B RR R Uk g H B P AL
HOR WSS )R 5G A3 s,
mMTC TRFE 1 & B A BB, 3220 m) KK
B4, i mMTC REfS T AL H I e 3
Aith 2 Tl 23090 A B R 22 4 AL A 1 7 oK, S G P A
TEIR REPP A B AL B RS I R RE A 45
B, N B R MR A e 7 =T, Ak,
TEAT AT B AL 75 5K 5 117 3 AR IE A 1 800 T 4 gk
T, “5GH” ¥k R kS AR RS
BRECRFE N H

34 BEITEEER T RMEMIZE

— 7, NG E SN G TN TR R
O PR, DG E TN TR RS A
PRI BE . SV REE I 2 3 503E NPE AN B
FgeTt, B 5% &R DIFES RST )
Ve S5, GRS SR R R R, R
H IR, DG ENOHAN R T 2T HEAESE
R BREMEA A LA, ~tHERLZT
SR, I PRI B ok T AR
PE, A b B TSk (1) B AR IR 4 [ 75
[F, =it 5G R, 5G i Al S5
PR FESRAE TOBA LS, S5G PRsiAbBE, (I 4E
SERE O] DAFEIRGR Ny B AN & R, BEhE
Wi % mATHAE A DG MIXFh R
ATCANH P RSG . ohke. TSR, PERE. Ay
THITEDIR I L 2%« T A T 2 1o A BT B %
B MRS HE—MEER . Ak, WEITH
BHES S Z W07 G R I, R & 7 e
AR A i I 2 A A
35 YBENZERYBEMITIARES

YIER I 2 AH ARE AT R RN A, 4
K I 8% 5% 1) 322 2 P R A B s A P ) o AN A2 L
2B TIRKIS ], BRT DEFRRTFILL A, HTY
BB 110) i ot A N e At s A H &
W2 Ui R T o RN, 8o 9 B £ e N A W
FOR R AP 2 AR R AR, B E M
AT 03 A 5 N R 2 A B 9 B A A R R e A
Ao AW R ER, BE 97%H Al 7E S M
BRI FFUR I 2 VR R, 80% IR AV I Ay i
PIHIN B K BE 22 7 — B e e . Kok, W
AR ZR LA TR SRR N 2 A 400, E T 2% )2 T N
SRILAT B ORT, MUK ORI 22 4 . TR 4%
JET, IR 5G. XEEE. it s i, Sl
LANRERAE 500 AN, K5 ANTH
e WSITHME G, W22 R. Kk,
PRI e A B, e b e AR IR S5 Fl e 4
W B U B
3.6 EEARSZHIE BEMBER 2 ub R ia s

HAT, f5 8 M T “ LA 48 4y rhts” ) “ LA
W25 ARy, s—Ah. w8 R e R N B A
SECLN T I 2 AR i k. et 5. BT
AR SRR 5 ) W R A R, T ) % 2R
MR %5 5 MR REL IS = & . T REdE T 6%



+ 108 - o W

%R 4%

et . LUK O AT e E R AR
DU ARTR (1 IR 55 B AFL A o e e i (K S R RS
DOITIER REDIRI T &, SCHLE AT LA E AR
L, AL R MIT GRS, ST ™ b E 2 el
RAK PIRRAT R A T R A R RefL R e, K
AL ALV SR AT EIBE, WYk SR 12
FERILL -

4 BRI & AT IRE WY

4.1  SnSEXTHIER R 3 AR A& R

Insmxt LA g A . LPWAN. 5G MK
PR 19X S i AR AT A B g B

— 7T, RN EARTERAER, R
B P D) B, RGP Pk B R
o ST I S N T 7D 7 )] DR A1 72 S 2 D G '
E A R R BRSSP, 24
HRL OB BRI AR bR iR
T« IO 24 30 155 5 40 G D) 888 A e Rt S R 40 358 e 15
W], 51 S R A ME AT OB AR ST . A
TR0 9 AH O T U A 8 9 N, T A A
TR YOG B BRI R OO R BSR40, ok
X A YA A A3 0 [ A 80 0% B KM R il 8 1)
BN

Fy—J7 1, EARR I A = 2R RN A B IR
FNA LT, AER 5|33 W AL TS BOAR N A 1 [
I, IR E A A L HARAAIREE, WOk EHT
YN RE RN AZI R

Ta, sAL AR REIEE . R IEH,
KT [ 2 e A AR 77 o TR 25 022 4 (1) ) 6 ) e o A
REBE, B A SUIn A I M [ bR b
HEA T4, 38 i 3 40 106 9 7 Ml e 1 1) s 5
47
42 RICBEEME AR EE ST ARE N A

KA N s ya X 5 1A E A o X Dl
Rl BI7 . AL SRR R A, 2
AL sk SRR, R B R T X R A AT
MR, TRZHNEAS S BT, TR MR 5
HEPRE . B sRAT I N RV, JE—20
RT3 SR IR B R

HESIEC I Al G T A S e, RS . &
i, BEALL P AL W KNS D)
BeGr, AT M) 7 BRI =R L)
TERARZ HES e S Rl A G087, 767 k)2 i sl

W =P AR A R B, A0 0 5 J2 T 1 I 1 7
AR R A 5 2
43 MMEYENZ LEBEMNEE

B L 24 R s, e, G
PR BHE ., (EE FYE M 0 2 A
KRR N &, AN 5SG. LPWAN,
T b G ) A5 T A I IR B 4 2 A A
RFNG A g5, HEEPIIE N 22 4 i R IR 55
FE T BT N o s LA B, S A
A B AR SN ), IS0
R GG, BT 5635 P e A A iy ) S A4 B A
(N

IR TR TR, BRI 2 A AR 2
S b R R . AEBUNSGIS T, IR
W BHIHIAL AT ZH U5 =7 AN IS T )
IC I 22 A ARVRERT ) . DR 2% 22 A MRS o Ik e 42
P IERS, FemAT I A e A EKOT, it
D AT M A R PR A

5 ZEFRIE

TR AL T KA eI, H i 2
WAFAN D SR, (BB 2 A AN W7 7 AT 1 ] AT B
filio N TSR R BOR BHTA LA R
AR BEMACHUMLAE, 3 i T S AT BB 19 5 e 4
R ITIIMR I R LR, ANWTRER A, R
RO, RS YR A, ST
W EE, Se% Al BRI R RbRHEAR R, $eTt
Fe =PI KA 1) A BRI T

S K

(1] e, 52 P00 P R & IAH SR BURBI FE )], A 3R RHR 28 U 15
B, 2017, 32(6): 19-24.
QIAO J. Policies research for promoting the Internet of things in the
U.S.[J]. Global Science, Technology and Economy Outlook, 2017,
32(6): 19-24.

[2] 0. ok TR H I M B8O ND. A B H AR, 2019-9-6(5).
HE X. Stimulate the multiplier effect of the industrial Internet[N]. The
People's Daily, 2019-9-6(5).

[3] 5A%. 2019 DYIEI =k o3 2K HEAT, Bl AR & (0] LI A T,
2019(8): 32-36.
HONG Y. 2019 Internet of things industry classification ranking, new
trends report[J]. China Internet Week, 2019(8): 32-36.

[4] HEF, XU, B DR ERIRBOR R R S (I]. PHE R =R,
2018, 2(2): 8-17.
TIAN Y, LIU J, SHEN J. Development and trend of IoT identifier
technology[J]. Chinese Journal on Internet of Things, 2018, 2(2): 8-17.



54 ROCRAE: B BRI 2 B 5 * 109 -

[5] HRIE%E, S9ERC, 3K, 45 NB-IoT HYSmBARIF ST ILIRAN R FEEHA ).
HifE R, 2020, 36(2): 130-136.
XU F R, WENG W W, ZHANG C, et al. Research status and devel-

B (1991- O, 2, Wb XA, TR,
o [ 2 o AT, BT 1) A
B AUE AR S A R4
opment trend of NB-IoT enhancement technology[J]. Telecommunica-
tions Science, 2020, 36(2): 130-136.
[6] SBBEER. WyIkid BRI B Hr HE SR [T PIIE M 22 4, 2017, 1(1):
1-6.

WU H Q. Technology and application progress on Internet of
Things[J]. Chinese Journal on Internet of Things, 2017, 1(1): 1-6.

(7] KPR, BEHL 5G B REREHA LA EH I (1], L E
IR, 2018(13): 9-10, 21.
ZHANG W M, ZHAO X Y. Analysis on the development trend and

&R (1995— ), %, WvhIE% N, TRE,
e R B s o)) [ N e 2 U A I SE 950
R B — s B AR

key technologies for 5G mobile communication[J]. Wireless Internet

Technology, 2018(13): 9-10, 21.

(HEZE /]

HICE (1985- O, B, Wik A, 1,
R TRE, W 2 2 RS b
fF, EBHFR T WA=E WM. AL
HRESEH —UE BB

BIF (1993— ), B, BRITLKKRAN, TR
Uifi, o SR T, BRSO A
B —AF BB B AR AT




EFREERBERPK

LR

FERFRBR L

& X
Z—&
EE S

fE TRkt

A

by
pi

% o
RRAE
Ak
#OHE

-
R HE
'ﬁ)ﬂgg;
¥ 9o

2
w4

J'El'\:
TR
)i
ERT
ST
A
ZZF
FE AR
7 B
KE
TR
% F
LA
JE Ak
2 74 e
B AR
HEE A
#oR

= 2R 5 9]

WEzSL RTE HKER XBET
BERA M OE L # & #
GER F
IR OBEE R4S R O£
N#HFE K E T 2 EZ2FH
fT A %EZE #ILE 4
BIRE
F—lRREERS
H ?} /%
SRk
REA NEE NE=E R
i IR HE Y
TEE TEX T2 2 BH
I £ M EXH IkE
IIR ITAR IARME ITEH
FEA EEL fupk AR
A B O OE o2 ko =
N Fpabh FARAE HLA
e B W W R AR
I AT it E R4V
Ko RKEZF KA KEH
kM KRB HFF KRR
A hEAE Fiol  FRATR
SBrE e HAL FEHR
B ok REW Kk
W AFEN o B E R
ROR & % Stk O OK
%EF SbhT B T BAME
E A E M

(GESS
AR K

BRI L
Bz

£

LR
FikE
FAEAK
2ER
x| %
FER,
B %
KR
KA
[
M B A
£ &
N
#® L
el

2FER

512 [
F 4N
EHTE
g T4k
pa S
ik
x B iE
KA
KA TF
Ml AR
AR B
ol -
A B E
B A
oA
& AT



5450 4] ok W R
2020 4E 12 H Chinese Journal on Internet of Things

Vol.4 No.4
December 2020

2020 (F4%) RBXR

6G 151" BB s S B S
LA 6G (B YLK BB W%, BRI, Tony Q. S. Quek
1) 6G ITELEIA (R PESIHT 5 v EARPE, HA WM, WA, UEE M B
S 51 (0 B MIMO 53U LG oo T e
1] 6G ML () B2 T B FE B oo U, Hobs, & W,
T BT O KRG B B L S8 Bl s B 6B N B
1] 6G [0/ LTS 15 2 e T
SEPEIREN 6G T LA oo R 1 9 A
6G: I AR BT R G TR v BB, BIEERG XW WK K %W
6G WS I (1) e IR A A+ +reeeeeeeeeesssssssssss s G, WRBEN, BRI, sk
6G TSIV ES N ST, BRI 5 SR o AT B B HE
G HUBEIR A GG s REEL % R kB
6G ML e T G RAEL 8
1] 6G BB E USSR s S B B
ST MU 50 B M AR B A, A, ALK
€ L E LI 25 IS TEiA e G B EBUE. KT TR
AT R FE S BEAHEEIELELL: s L el K
ST MU ZD A S 5B AR e T A SR
T WL S, AL KA. T
T MU 22 TR 3R i s At e
ST B MU R 2 4 I IRTE B0 2R IUGE i orrrr T
ST DY 42T SR BE A B G UGB v B, WRZEM. Amuah Ebenezer Ackah
BT IC BB IR HL oo G, U W AU T
Y T S

............................................................. AL KRG R B b K A6 B S e
ST TR R RERRAS s BB e BB FAAN R, N, BT
SET SDN HYBEHE TR A RHGH I G YL v WS, 4 & T8l O, kM
ST IR D 106 NSRRI I T v R, KM, WL, B
T8 B TN 0 DR I P BT RE B AT v TR, OB K AR, BIEERL, G O

12)
(19)
(33)
(43)
(52)
(59)
(72)
(80)
92)
(104)
(111)
(121)
(131)
(1)
(10
(18)
(20
(35)
(49)
(58)
(70)

(78)

(3)
(20)
(30)
(42)

(52)



<10 VIS B4t
R AL IR {6 b L R skilERs, HOHE, RN, s, RO (60)
T 1) [ 5072 B 9 D ) A0 2 A RE A SR D TR RS LRI - oooveeveoeemssemmeseens AR, AR, 9k R (69)
BT ZRFIL I 25 BB R 2% PR A AU LTI -oovvvvveeeemesreeeeeonees T, k@S, i, b f iR (78)
ST Z A . ) B8 WS BUS R AR AL TTIERIF G ovovoosservvmmmsssssssvnenes JE, WEES, BARa, PAE (86)
P N Rk 6 e 0 B A K R R b e S R B 5 N e R, BRIl Hogk, K AT (96)
HE T 405 20 I AF R B L (R 52 A W T - eeeeeeesesssssssssss s Vi, 2 6, W (106)
K T KR IR G R JI] eeeeeeeeessssssssssssssssssssssssss s T, XWE, BEE, T OB (112)
HET SqueezeNet B INZS B LS (I ZERIRYI --rrr-rrroeessemmreesssmmressss s BPA, M MK (120)
BT I J H S AR wovvvvevesssssssssss s XEE, & S, AT E (9)
T T8 ™ L1 [T B B R S 26 T BB A, o oeeeeeeeeeeeessssssssssssssss T, X, TRS, T P4 (17)
B R O i N S sk w9k K WS, OB, R 9, B 1K (26)
T [ B T BRI () 22 28 11 DC/DIC BTG EH B I S M AT ovvvvveeessseessesesesssssssssssssss s
............................................................. O, ARk, KR, WG, BT, R, RN, & 32)
T 1 A S AR ) 93 2 SRR I A PR BE T L] vovvvveemssemmmmmmsss s RN, B, BRERIE, FRAR (43)
Wi-Pest: — Bl T CST { R LRI FT T+ ooreeeeereeesssssssssssssssssssssssssininnns B, B4, MO, TOF (51)
FEYE RN TE LA IR L8N MIFGT ovvveeeeeeeeeeeeesssssssssssssssss s WaR, T (62)
BB SERE
I I B JETIF U8 o reeeeeeeeeesssssssss s WhOE (1)
EREHAK
[ 111 6G WL ()28 B S SR B eeveveeeesessssssseesessssssssssssss s Tk, xS, A f, RS (84)
B L B Y S i g I R L JOMs, tRE. M (96)
B Y S S AL /S LS 1V S o BB AR, S, e, B T (105)
BT 51 AR R R UL 2 LIRS B3 MSCHEL, HEd, AR, EObEE, R T, EE (113)
e R IEE B T T 8 905 G T S B 2 A A e AOE, B ], A K, & (70)
L D I R N[ S BOWe, Tk, NN, 2 b, Mgl sk (79)
ST e AN [T B B B T 26 A L A T B s T T = 1)
AR %5 5 R
HET- OLAP F5 AR M 2 B G L oovveeesessseeeeessssssssssssss BB, &, K, @ B (122)
TV F I TE LR 25 P G RTHE AR <-veevvereesreemseemssemssesie e ook, B (129)
ST AL Gt S A REAE AR B AR GE B oo RN, WRaBSC, TRAAT, [EAHE, XS4 (98)
I G A2 TR ANHT GBS ovvveesessemeeeeeesssssssssssssss s SOrEE, FROGE, 2O, OB B (105)



55 4 L5 4 ) 7/ 7 = S 1+ Vol4 No.4
2020 4 12 H Chinese Journal on Internet of Things December 2020
Chinese Journal on Internet of Things
Contents List Vol.4 (2020)

Topic

No. Pages
On 6G and Wide-area [QT -+ +w++-rrerrerrrrrrrerrmrtenrsiei i YOU Xiaohu, YIN Hao, WU Hequan 1 ( 3 )
Spectrum cognitive intelligent management and control for aviation 6G----- LIU Dong, WU Qihui, Tony Q. S. QUEK 1 (12)
6G oriented wireless communication channel characteristics analysis and modeling «=«=«-«ereereerrrrrmsssssressnsneeens
""""""""""""""""""""""" WANG Chengxiang, HUANG Jie, WANG Haiming, GAO Xiqi, YOU Xiaohu, HAO Yang 1 (19)
An overview of the CSI feedback based on deep learning for massive MIMO systems ««:«wreeereresemssssesseseeeees
................................................................................................................ CHENMuhan, GUO Jiajia, LI Xiao, JIN Shi 1 (33)
Key technologies of symbiotic transmission for 6G Internet of things s
.......................................................................................................... WU Mingjiang, LEI Xianfu, LI Li, TANG Xiaohu 1 (45)
Intelligent power control for covert communication in cognitive Internet of things:«« -+« eeoervseni
.................................................................................................................... LI Zan, LIAO Xiaomin, SHI Jia, XIAO Pei 1 (52)
Intelligent machine-type communication and network for GG SyStem -+ s
.................................................................................................... CHEN Xu, WE]Zhiqing, FENG Zhiyong, PAN Miao 1 (59)
Intent-driven 6G radio access NEtWOIK ..........cccoceverierieiiiinininieniciecncecnene ZHOU Yangcheng, YAN Shi, PENG Mugen 1 (72)
Information freshness orientated wireless network design for 6G - XIONG Ke, HU Huimin, AI Bo, ZHANG Yu, PEI Li 1 (80)
Massive access technology in 6G cellular Internet of things NEtwWOrk -+«
.......................................................................... TIANFeiyan, CHENXiaoming, ZHONG Caijun, ZHANG Zhaoyang 1 (92)
Mobility management of the 6G satellite IoT: challenges and key techniques -+« sssessesssessmsmsmsinisnis
....................................................................................................................... BA[ Weigang’ SHENG Min, DUPanpan 1 (104)
Blockchain empowered 6G .................................................................................. DA[ Yueyue’ ZHANG Ke’ ZHANG Yan 1 (1 1 1)
Heterogeneous multi-layer mobile edge computing for 6G--+--- WANG Pengfei, DI Boya, SONG Lingyang, HAN Zhu 1 (121
Intelligent terminal identification technology toward GG «=««««wwrreererrerssrsssesnsseeeeenes XIA Shida, XU Jin, TAO Xiaofeng 1 (131
Data management based on blockchain and edge computing for Internet of things =«««-wsrerrrrrrsrrserrssnssesesnenens
............................................................................................... CHENG Guanjie, HUANG Zhengjie, DENG Shuiguang 2 (1)
Discussions about application of blockchain in IoT systems - GAO Zhen, CUI Qimei, ZHANG Xuefei, WANG Xiaofei 2 (10)
Optimized scalable Byzantine fault tolerance algorithm -«-«---eoeeeeeeeeees HAN Sicheng, ZHU Xiaorong, ZHANG Xiuxian 2 (18)
Dynamic spectrum sharing access technology based on blockchain ««-«««seeseeeeeeeee WANG Wei, LI Zuguang, WU Qihui 2 (26)
Analysis of cross-chain technology of BIOCKCRain <+ swsreseessessessessimseisiii e
................................................................ GUO Zhao, GUO Shuaiyin, ZHANG Shengli, SONG Lingyang, WANG Hui 2 (35)
Secure vehicular digital forensics system based on blockchain:««««==seeeeeeeees LI Meng, SI Chengxiang, ZHU Liehuang 2 (49)
Anomaly detection and location of malicious node for IoT based on smart contract in blockchain network -«
.............................................................................................................. HUANG Haojie, WU Xiaoxiao, LI Ganggiang 2 (58)
Research on distributed identity authentication mechanism of IoT device based on blockchain:=«=«-«sseerrerrereeseeeees
................................................................................................. TAN Chen, CHENMeijuan, Amuah Ebenezer ACKAH 2 (70)
Blockchain-based IoT architecture - CHEN Shipeng, CHEN Bin, DAI Mingjun, WANG Hui 2 (78)
Space-air-ground integrated networks: TeVIew and Prospect -+«
................................................................................ SHEN Xuemin (Sherman), CHENG Nan, ZHOU Haibo, LYU Feng,
QUAN Wei, SHI Weisen, WU Huagqing, ZHOU Conghao 3 (3)
Smart tags based on the batteryless backscatter technology: applications and challenges:«««:=«««sssressersesserssessieen
........................................................................ GUO Ying, WANG Gongpu, LI Zonghui, HE Ruisi, ZHONG Zhangdui 3 (20)
SDN enabled space-terrestrial integrated network architecture of railway system «:=«sessersssermesssmssr,
......................................................................................... TENG Yinglei, LI Xin, WANG Jian, CAI Bogen, SONG Mei 3 (30)
Research on the UAV-aided data collection and trajectory design based on the deep reinforcement learning:«=-=-=-=-
........................................................................................... MOU Zhiyu, ZHANG Yu, FAN Dian, LIU Jun, GAO Felfei 3 (42)
Outage performance analysis of wireless powered railway Internet of things -+
............................................................................. MA Jiaxing, XIONG Ke, ZHANG Yu, ZHONG Zhangdui, NI Qiang 3 (52)
Research on real-time fusion method of multi-source heterogeneous flight trajectory data stream:««-=«==sweeeereeseeeeees
......................................................................... ZHANG Zhuxi, TIAN Wang, ZHU Shaochuan, LIU Hongyan, ZHU Xi 3 (60)



<1V - I 44
Multi-agent driven collaborative decision mechanism of information fusion for autonomous driving vehicles ==+«
......................................................................................................................... CAO Jiayu, LENG Supeng, ZHANG Ke 3 (69)
Prediction of the waterborne navigation density based on the multi-feature spatio-temporal graph convolution network
.................................................................................... DONG Wei, ZHANG Leilei, JIN Ziheng, SUN Wei, GAO Junbo 3 (78)
Research on the optimization method of emergency material post transportation model based on bi-level programming
..................................................................................................... ZHOU Haixia, MEI Yurong, LYU Furu, SUN Zhixin 3 (86)
Research on the spectrum sensing and sharing technology in the dynamic spatiotemporal data driven cognitive ...........
Internet of VERiCles s+« -« +wsrersrrersrrmmmmiiiiiiiiii e GUO Caili, CHEN Jiujiu, XUAN Yidi, ZHANG He 3 (96)
Railway safety monitoring algorithm based on distributed optical fiber vibration Sensor -=«««=««=ssersrsssssssrssseeeens
.............................................................................................................................. CHENFuyang, J[ANG Bln, SHA Yu 3 (106)
Big data mining and application of long-distance oil and gas pipeline------ YU Tao, LIU Lijun, CHEN Hongjun, YU Yao 3 (112)
Vehicle detection based on SqueezeNet convolutional neural NEtwork «=«««s«sxsseeseersssriessieeesees WEI Zefa, CUI Hua 3 (120)
Internet of energy things and its key technologies ............................................................ LIU Junyong, PAN Li, HE Mai 4 ( 9)
Mobile crowd sensing coverage and energy optimization in Smart Coalmine -« sessessersemsemsemssinimines
........................................................................................ WANG Chaowei, LIU Ting, WANG Tianyu, WANG Weidong 4 (17)
CSl-based underground personnel behavior identification method -+« -+ e
........................................................... ZHANG Lel, ZHANG Yue’ L[Mlngxue, SH[)(lnguO, ZHAI BO, WANG Wellong 4 (26)
Research on the control strategy of multi-port DC/DC energy router for the energy Internet:««-«wwreeermeeresesseeneeeees
........................................................................................................ MA Wenzhong, LI Guancheng, ZHANG Kuitong,
YANG Shujuan, WEI Mengdi, TANG Yuzhen, SONG Yucheng, DONG Lei 4 (32)
Design and application of the layered soil moisture monitor for the smart agriculture =««-«-=«-«swsesrsssrsmssnesssns
....................................................................................... ZHAO )(laoqlang, QUANHeng’ YANZhufeng, WANG Lujun 4 (43)
Wi-PeSt: a method for detecting StOI‘ed grain pests based on CSI ....................................................................................
.................................................................................................. SHANSh(lOWEi, YANG WeidO}’lg, X]AO Le) WANG Ke 4 (51)
Research Of preClSlOl’l agrlculture WSN protocols ...................................................................... YANG Jl}’lfeng, WANG Jl 4 (62)
Frontier and Comprehensive Review
Discussion on the common sense Of the Intemet Of thlngs .................................................................................... SUN Yu 4 ( 1 )
Theory and Technology
Intelligent reﬂecting surface design for 6G_assited Internet Of thlngs ..............................................................................
................................................................................................... WANG Zhaorui, L[ULlang, L]Hang, CU] Shuguang 2 (84)
Cross-domain task offloading and computing resource allocation for edge computation in industrial Internet of things -+
........................................................................................................................... ZHOU Peng, XUJincheng, YANG Bo 2 (96)
Small passive object location tracking based on millimeter-wave sensing s
........................................................... WANG Ning, ZHAO Ke, ZHOUAnfu, MA Huadong, LIU Jianhua, YANG Ning 2 (105)
Virtual network embedding algorithm based on consultant guided search -+«
""""""""""""""""""""""" LIU Wentan, ZHUANG Lei, HE Mengyang, TIAN Shuaikui, SONG Yu, WANG Guogqing 2 (113)
Performance analysis of simultaneous wireless information and power transfer relay network in railway Internet of things
................................................................................................................ LI Yaping, XIONG Ke, ZHANG Yu, YANG Xi 4 (70)
Service migration of heterogeneous cloud cOMPUHING PIAtfOrmm -+ wxeessersrersememmssmsssii
........................................................ WEIFeng, DING Fei, JIAO Pengju, LI Yang, CHEN Yanshan, ZHANG Dengyin 4 (79)
Data quality optimized online task allocation method for mobile crowdsensing:----* ZHANG Wei, LI Zhuo, CHEN Xin 4 91)
Service and Application
Construction of Internet of things customer data platform based on OLAP technology:««««:seerereresssessssssseeeeens
............................................................................................................... GUO Yue, LONG Yue, ZHANG Xun, QU Yang 2 (122)
Summary of wireless indoor positioning technology in industry Internet «-«-««-«seeseeeeereeeeees CHANG E, LENG Weijie 2 (129)
Building intelligent integrated management system based on Internet of things and edge computing and its application
............................................................. SONG Halylng, CHEN Zhlwen, QIUBalplng, KUANG Fuhua’ DENG Shl]un 4 (98)
Analysis and suggestions on the development of IoT technology <+« YU Wenke, CHENG Yuan, LI Fang, ZHAO Qi 4 (105)



	13-20070-Y⁄Ñ.pdf
	�Ôˆ2020-04˜.pdf

