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iR RE, w4 HAR & DI e S HE L — S ke TR BT AR IR AR 1) 32 5
A FHOCEERURVEREI R T R Tt H AT HEUAR 2 BEAHE L RF433/315M. 177
Zigbee. Z-ware. LoRa. 4G/5G 4. HAl 4G. 5G F£ahi@ R UL LB H AR 5K &,
AU ] A5 B LR SR AR A o RGBSR Bk s . @R T E & K
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KL R LN Z Ak o
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DTMB fEFlIgF/5 8 L £ &

1 R E T

2006 4 8 H, FREMAG 1 b i #e AL SR E E bR iE (GB20600-2006, AR 95T
455y DTMB). T4k, DTMB fE4 EUHENBWHHE ™, #3) 7 — KHR A R RE.
Hoh e &t AR =T R BRGE A R A 38 V) 75 5 DTMB 1 i) 88 F T B2 2 it Fi
WS A IR R IR, vk, WERRSEFIH A B0 DTMB 538 4% i 1 ] & FH 48 ik i i
DT6010, #fF A Dt i DTMB il 4% -
2 FARIEHR

® T{EMURIEM: 474~858MHz;
A ARG :  1MHz;
s N . ASI/SPI;
BT -10~-40dBm, IR IFELHEEE: 1dB;
TAERER: SCEF GB20600-2006 T 330 Fhz,
WHRZZR (MER): 32dB, ik )5 49dB;
PN A e LR T RE
W E PCR fZIETNfE;

® 1 NE MPEG-2 i 23 iith .
3 MR

AAG T R A T HNCA B RS IR P RS B A B AR A T H O, T DU N E )
MPEG-2 Zwhd a5 S L, i8id AR E %88 LCD Won B B 5 5 Oz i
HESIThR, TIEFA. EWIESE, nEN LRSS DTMB Bl & 2474
FARAR IR
4 Qg

HAlCa ek & ey, BamimAaL A gl 1750,
5 51EAK

FARFAL. SETF K.
6 BB fT Il &uts

L5 S A

=R USB igR 5 BIAI%
1 R E T
EIAHIMER RAH, 558 EBEREOR, ST BCR R . /EARRIRUERTA {E B AR S,
ANERFE LR, W] PRAE SERHE B RIS A 2 — N R i) . TEIR AR RS, A
BORK R GA(E B — 2 WA, Xt 7 ESer R EUE B IR . A4h, ARG,
B R B AT RAE AT, IR R UG Rl et AT 3 — 2P iR
TR AT KIS TR RIS, TR — R FTHEAN L USB £z 1ISERCSR Rl
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2 FARIEHR

® URKHAE: 1~320Mb/s;

® [H|JHAIE NI A 1~160Mb/s;

® lEEFURIGE: T 1x107;

® FEIIHSF: ECL. LVDS. TTL. LVTTL Ali%.
3 MR

USB it 3% 5 A1 3 438t 1 B USB 22 1, SZi ok Bodi ic StA7 g 20 SR a4 L,
FERr LKA 8 AR R R B R . & R RS — &7l PC HLEE LA
LI, 22 A N R R PTA F , E RIS . AR 300%x200%40mm?, EE/NT 1 T
s, fETHE
4w

HAtCa ek & ey, palmAaEd 1 s e PC L.
5 81EAX

BAREAL, SR
6 BB itk &uts

L 15 2 A

AI T B Lk LR MME M A S

1 RRSRE T

R A L ORAT PO R8BI JC AL it (1 75 K, T AR R FTE 0 H L) R R A3 1
KR, WA % o2k 2 AL R 4t . ZARGERHE R R H KK TDS-
CP-OFDM AR, AJTE 3~20 2 B0 AR — 2% e 17 7 2 A B UG OR 75 o S i el 4%, LAY
B R, PLTHiRe ik, SR Re . IR, BURIE MR SRS, ©F 2N
TAR. HP . &, BESFAT, ELAR T, PURRKC. ol S ki T
ER
2 FARIEHR

® T{EHRIEHE: 300~850MHz o HoAth T H1
A HEERG : 166KHz;
RETDIZ: 10W (EBESHD. IW CRIEESHD,
PSR U LT -102dBm;
WivE: 1/1.33/2/2.67TMHz W] ;
BaJafl: 10~20 A8 (FEHO. 3~5 AH (),
M5 77 : H.264/MPEG-2;

o B HE: DI,
3 MR

ORI E IR T ] v A R, TERS B (M R b e R BRI LB R T U
SN, A ERGHLA0T0% B3 MG AN 5 5 SR A5 1 B USCR a , Fd e Sk i 2 B4
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Bl AR BRI L, EFRPE RAESE — A T AR B ST O, AT R R B .
4z
HAl O e & MEi, BamibmAas) 1 Jit.
5 81EAR
BRBEAL. S1EF K.
6 FriE Tl s
{5 B AT

PLC+VLC £ &%
1 R SRE T
PLC+VLC RGZHEFRY BATHER M — NS5 2%, ©F A TDS-OFDM R4 5+
PERE, HEHFHEMAS S 7E PLCHVLC R ASE 1, 16 SMHZ 75 5 AR5 1035 30 =
¢MMM,E§%%m&m@1%mz

Power Line~

i ( PLC to VLC Conversion Module ' //
PLC D LED
Dat - / N
ata —p Modulator Coupler i Coupler Driver !
| LED
Data €«—— Demodulator AG.CA < Tran5|mpAe.dance
Amplifier Amplifier

APD
1 PLC+VLC R4GHER
M gmIS 2 5 A, 7E PLC W14 58 TDS-OFDM i, %t — MK 40
55, #hER g, Wil 2405 5% %) LED 473k, M SREHES, Saliksk.
K BB Ja, mist LED JGUR, ATHSEfEREE (5 SE g BIIE 4246, OFDM 15 541/
2] LED AT 2. &2l —BE s, H APD JGiRSHEGE SRS E S, &
HEEHBOR. AGC K G, RS BT/, fbm8dEad e s, SR
FE S STERN Rt . $%%m%%f?Tﬁ%E%ﬁ% FH SR E N3 S5 A L 4R BT
FE R T AL AR, R R E R LED
173k
RGN F B AR T
W 775: TDS-OFDM;
fE5H % : SMHz;
FREF BT . >24Mb/s;
HL T ERABHIEE . >100 K
A OCARRIE B >8 K
AN T B PR T U
A5 BANEFOET. K 2 PLC+VLC RSS2




IR AR R E ) H

2 M FEA

FEATEAERETFBAGES, TULRESE. G WETE, el HTgE
Wi R XS, ATSERE . BUR . A .
3MEA

PLCH+VLC ARG EALMEERR . TREMTRE. T RS S, wTeRHCa®
T R AT B it 4 3 P T TRk B B A e A 3 T
4 51ERFR

Ak EUE A HET
5 FriE Tl &uts

T AU

=8 UHDTV #FHE M A%
1 R E N
MR L R G R _

R, Wi . Brtas ST e ::f;;‘:f;;
Wit AISZEL. UHDTV R4 H 4K MA0E L3 ; *,A,,”,,jﬁ
SURILIE G 50Mbps LR, S
13 8710 DTMB-A J7 Z4L 4, 4
PR O SRR SR P 2 4 8
HATAEFRRAR, WU % Ab 30 R F
B SZL. FF5E R UHDTV REHLE E
P 2 24 5 R 1) R 7 7 S P s 4
S, Pl MREDHE R A RS

FEE AR
fEiE LR : DTMB-A g V7 iy,
®  HUEHEARLEL SOMbps T LA feEG. LG
® WA HAIE 3840%2160
® WSNgufEAY: H.265. H.264

® SR, M. Bon— ARG
2 NAREA
A T AR AL LIS AN — AL e S kA o
3 ME I
T T S (AL Ut ™, 03 FLR 5 ML A s RIDKE T AR i IS H
i miE R AR R RGN T .
4 &R
WREWERHE .
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5 FrlE 1Tl Suie
5 B A
SinFEMNF SoC &it
1 R E

O A EZ D REAEE . M A i dn i DTMB . A 280 Al AL i br vk
AVS/MPEGII f#RSGAN UTI #1146, JEH Y2 DTMB FIEHEZEH AR, 24T 2007 4
11 AIRFIZERL T DTMB RS 1 MPW i f,  EEVERR S B N Bl = S e bedl 2, —
SEFEbRE ARG, AT IEAE e E K E R L T A SoC WA ALIIH . iEHE R
[ o A1 A2 A 30 5 1) B P A BRSO UTT MR 4 B8 O R AR A (Bl B AR R oL
UTI L 23 B8 VRN ) P ITRR e (1 A Sk R By o 8 FEAIUL ™ b T I T 2 AR ) S
%1, BAVEEAR S KIEE CEARIS, SEMEE—E, DUE 5 SRR w7
MR SoC it AN, FFRHUREA. malfEEAE T ms ISR, A E
B R R 7.

2w

E N T P AL AR A AE B, T 58 BUS B i 47 B AE 500~1000 73
3&E1EAR

PR o
4 BB AT s

L5 AT

T B N RIB R F R EM L

1 R SRE T

TH AR50 #1288 (5 (Powerline Communication, PLC) FARGTRMAGZ K. 5
CA T A E )5 A7 R OEARNE R B A B E R0 I R 2 R A2 455 5
(TDS—OFDM) #iAR, FELRUEEASGIEVERIFRT, 9 B N A A b3t — & I BOR R B
22, FEP AR S 2 VI RE A OB G [E M A R84 o B R AAE S R EE A A Rl A EAT Y
Wi, CR%ER T R0 Rt KB AT, R4H FPGA Bik. HAl, EESEXK
LR 5 AR 3EAT PLC AR TT A& . AIUH ST 17646 PLC LR it PLC FKEM %%

or A
A A

2 R RtRA

WRERALTIZREE, &A% X IR e B .
3EMERN

T R o
4 BTl sk

CEREISSItu R
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AE8UHA

1 RRE I

POUEREE TS
MEZHT 1 5L (T H AT
N

FEORBIBARJE T AYRBIBAR ) — S —TURYE TE F Y T 4 K il A5 B
B AR U S R . SIEFRBIA R, ASORBRR &S R win A
R, MAEEE SR, i uith ARAME: TS R R B AR IR s
EETNFIEAR, HFAZEUNZHE, BRI,

FEGOR AR S R RTEmE, Ao AREE: (1) AN (BIEAHEAD: FHRLAI R B
EERAE T APRM— i, & “Zik—" W@ (2) ALl B ARIA: L
BN BOE B R IR IERIE DN NPTUN, & “ X —5H] 7 1.

FEECR S H A AR AR, BINFRSCRA . R SRS R, R A
ARBRANEL AFICL. AT EER S, ERAG TR

o SRR, WA KRR, FP AR OB

® RG-S T B ORI T BB B F SRR B (0 77 2 — o PR N A IR B
HRTHAH GBI, THA YR AR A &S & 5

o EITHGEMZRE BRI N AT R, NIRRT . AR T IaSE, S A
VPRSI, A SCRAE O, AR,

2 N RERA

HI - 5 H A AR B SR L, ASGRR R A EONE ., #Em . L5f ATy etk R U745
VAN Z200/v% - P S 11 ) D R P2 A E s e o oA TN kil 8 TP 7 e e ER R R TN B N AT |

PATASH Y “ RS A S AR R G w7 BT 2004 £ 5 1 29 Hald 172
ZEHBER EFARBRREE R, BERRRTR AN, ZIHR “R=—IeHm.
Il N T TR 7

PATASEE 8 A SORB S AE R GE5 BRI (2005 AL RHE RIS D
T2008 4 2 H 28 HIE IR, I KA BN “ZIRBTERL 7RSS 1 HIE 1 & I
HizAabs, SURIESR, AF T PR, BTN TS

PATE A A AL A A T R BT AR RAT 95533 X H A Kol S5 BITH 7,
CUE I 7 AR T AR ARAT FL 7 A SCE i VA SR, AR TR VR RE SR R D5 T
BG4 AL AL S o IS o 8 22 4k B SN 45 2% TUEE K X 7 SO R FEFR T <
EIETREAIRE RV VA ER

FATIEAERRR TR 5 Al A AR R 58 2 75 SR N 07 58 K7 il BLAREASBR TR 4B

B, TR RGSE.

¥+ BEME—RALAFR IR U E N\ B 0 (T8 B AR S B 2 T IX 2y
R o PSR NI ERAE, IRAEHR BI85 4 —FE



IR AR R E ) H

3T

fRIET A HHMEIEN
B A

EH AL AR S

LR 2009 FH1, A GORA S AEAEYIRA TR S RN 15.8%, DURTHREUR%]
AERR R HAET, REEDHATILN) FAH 200 25 Hi 96% WEHRSCERAIFAM
R IR FURIE A 7 b (R A W 2 o [ A S SR T 37y 28 SR 8, HLOR s 1] B8l »
fEghl. B2, AR, A%, FALHAMRA ZENESET A THE) Z K.
4 &R

TR 1 o
5 BT e

HL T B U

[N AR NAP/5EZ

10G — AU MB BB RE L EMD RS

1 AR E T

AT 4 2 AR R B AR 7 4 B %242 (Holistic Security) K. Joi e M k5
R &5 A B 2% A N $% #] (Network Admission Control ), i& & A A2 [y 18 5 it §% By 75

(Information Leakage Prevention) [3:4:, Tl L&k 5HLAME, JREUE B2 55«

MGG, # R 2 BT AR — AR AN G AL AEAS [F U T () FAR R I X — R R,
&0 1) 22 4= 5t BRI BT K 85 (13 FORFF (perimeter protection) [ A, KERIG — &
& EE (UTMD X3RS (local protection) B4IHLAL, AMEMEZSIL & RRE, 1MH
2 QAR DABSORE #U0 AT P e i« S FH RN A8

AT E A B EFR AU B RIS TS BGAR TAR AR QT LRI AR S &, i)
TERETYEAhENHE RS, BATERZ ERI T SRR/ RS gihL iz vy i) 4%
fils NREIFGAE . BiieE. VPN ORI, AEEIE. MERE. LaRkg—i
BERARE
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2 FARIEHR
® RAGifritiE: 20Gbps;
JE 4R Jinf, 1ERIA 3] 10Gbps;
SCRF 1000 J3 4N IR o1k
IPSEC VPN: 1Gbps:
T AT (HA FUTTRAE, GXE AT B, DAPE my ] 0 & 1 R0 2%

a|
ol
T e e e e

TR
AT CFF 802.1Q, SR Z 1024x2 4~ VLAN;
SCREVT IRl ] R0 H: - 10K
YFERGH . HEEH,
WA B0 Web B HE. CLI/SSH & H., SNMP & 4%,

® ML FE: DES, 3DES, AES, A3 EAEHE ML A,
3 MR

K RGR AT & AR Z 22D T — S stk — & 10GUTM # %, 1&
a2 I = i e N v 1 | R NG o A I 7R R R A =57 8 e i e T S o S S
4 QxS

MR E R AR AZEIL 20G RGN E.10G WL 4R 1. 7G NN R IERE,
RIS 2M B BE pbRitE, T DU HE R EEE /D 3500 NMF IR, s+l
SF Ak, E ETERE UTM BN IE, KRR RIE 2 e bk PS50k
falat, A RUFII ST UL T H 10 G .

TE UTM %538, AT PR IRHERA B R 250 DB 1 e i e AN Bl e 2 14 2 B J2 A 3 il T
I 1) 3 [ i R 8 6 NAT-McAfee B0 85 W OC R FD e 22 R REACER ) LA HLFIIEE, B7bidk
MR A A B e I PERETEAR, o) FREPXMERERUER Mt th T & FP O &, kRt A2 B
AEERRE T, AER AT AR P02 X 2 T I GRS FR A H R AT B 2, R PERE Y
e, BB A R O P RS . FEEL N, 7 http BRMIIALER I, LSRR AR 1)
T SRR, MUEAE N AR ERE B ER F G RItkRE, (HRAEE R R LT
B R AT A2, R i) 7 20N S AT A R RE T, A AT EE AR Y ) Y T Y A v
WAe T, # 7 EAE AR A BRI TE o N FH 2 22 4% X DG Ty R 14 e P il 55 37 P 0 REE A At
Ji %, 18 Tarari XFEL T TNFE N ELIE CRElZ XML ARED S8R B THIR ) iR 78 50 1A P 1
LZIFREHRZH. B2, AR OSI UM 2 FIERIEEE R, ZER %
FRARSE, FF 5% EAT B IR 5 A SR TR BRI o

R A EE B H AR A UTM MERE B 588 10Gbps, M MiHES) E= s UTM 7=
(AN 5835, S i UTM = i i s s 77, 0 H F AV BUR E = UTM £ 5
Ui T 3% b G S AL, 2 AR I X 4 e A T R R, ORI EE B
ARG AL LR ™ i, S A b OR PR Y 205 B2 4
5 51ERFR

PR o
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6 FrE 1Tl e
5 B A
SEREME R T LR
1 R E

bt RS R AT E FOR IR, e s 2 NAT AR, ez 4k il H k™
Ho AT RN AR KN T B g ORI 2% . B RRLRTXECLE . fildn: P2P. LM
WA, ST KRR, ERNET TR SMMSCEETEE (B R. R,
85 B P E M T B W 4 IR S5 A R e A o 2622 4 ) REUAN U E 9 5 P B N5 B
ANBSAASE BB I EAF VLB AT AN 22 4x, 2% IR 55 B A3t P AT B 2 0] 19X 2% 1) A
AT EIMEAE . AT EBE, ANESTEM RT3 O Eh A B IE A
178, IRAR IX ST R BN T W SR IR R ER, St 2 L.
AR BRI . KRR 1 AN RBEI o W28 3 70 SRR IR HERUAC FAR R 17 ) B it 8 ) 52
1 SR o 7w [ S O VAY s & = O ot 2 7 o 5 N B S i i

P 2837 73 SRS A X 2% 2 4 A 38 D7) 7t g DR A% Lo SRR e ) o I A 0 U B i
AT SEI B RORB AN 735, A4 BEXT WA EAT A R BRG], TS AL R 28 348, Al fR A
HAME R 4.

ARG T RAFI « e 58 AR i A5 S ANEE T HUAT I 280 70 FEBoR, St 1Rk &
= RER B E AR 8 5y 2R T7 1%, SIS — BEE ] T SR 7SI, A
PR B BT G A R RIS RS, RGEHA R R SRS T 2% hoxt
L JREAT DO L AER AN S 3SR RE .

2 FARIgHR
® 3G H"htE;
® 8x1G Ol/HI);
® DFA ik ;
®  200~300 FhHi;
® R SIHLSCARSE I BURHIE ) B B4 HL
® R STHLES A I P URFAE 1) B Zh AR EL
® PRI R B A A (8] F A B S gk oK

®  SURFIENIRIE LA,
3 R AULRA

® WUFE AL

IS FERA R 2R R ARG, TR — S8 R AR TN My, ARE R Eh 8
AR s Y 0 S A ORI . R — 28 P2P (At . B AN T TSRS
FHATI YIS, RATR IR L0 AN B B BRI S HE A IF SER R A28, A4 AT DA
TR LR S R Ja 258 BN 2

o

10
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BEE THENBOR RIS EOR ) K e, KB A ARSI 1 P Ip AR IR 2, Rt
W2z X T AU EE, 5o, S MEE - e, (R BRIk
AT ERA, B4 W P2P S DR X Al ) IR TAER Rz . HIR, Ak pLEs ]
e PR g X 24 2 4 I A Mt (S AR PR M) 2 52 B4 2K o DTGB AT S8 RO 7 S B T
B R ANV R A A L

® MRS HEHERS (Internet Service Provider, ISP)

R 28 JIR 55 B A 7 A O Lo R RUE HE IR 2% B8 1E 5 I8 AT A8 F P i, X T IR 4328
FARB TR WARE Y] A R 5 R EOR B AL Y AT 2 W 8 5, T LARS B 2%
Jike 25 AL R ) 5 A 2K A BE SRR AN S BRI SR IBOR, IRIE I 28 IR 55 (1) 5 &, $2 T X 28 IR 25 (1)
LU A

o IR

P9 2% 757 3R 5 SR FH DX 288 00 20 R e AR R B8 A 8 A B 0, e B tH IS i P2P A5
EFE M AT 1 5 b 5 0 B AN 1) 1) L, () T 3 B X 2 0ok 45 55 o 3K gl 75 20 40 SRR S
B R X LR U 2 S H R

o ik

X T IRA BSR4 R DR 2R 35 1 B S 3 (R BB B, S R R K 428, R RT BLKI
2 0 45 Y R PRV AL R R SR 3, A BT AR D £ B TR R T 7
4w

® N T ) X 4 g S AR |

PRI, HER . SERTEI IR KRR G, W LARH T8 TP I 2 0 5 A5 ], RS
Xf—BedEiR i BN ST ) ARSI AT RO S S, R 2 R
Bi, Mhumpsg ey, (bt fing, BRER LA

® N T 4 Ia T T R £ 3 R AR

PRI, HER . SERT RIS KRG, W] LARH T 280875 R T4 & 1 0 2K 4%
HIME B, S B Iy, ARG E P SR, S B W R BUR, 8 T SRR
&R A, RBEIZE R N2 I I RS, R IRS & .

® A Al N 5 A B

PR AERA LI ) 2807028 R S8, T AR FH T A b o pAY 8 ek o) 2 4 o) A
T A AR VAL A5 S5 A it B R R I B B 45 P2P S, A PRI 2 58, IRIEA
NAGEESZ S i et 28

o ik

P R SER IR R RS, B BENR BRI & . HRERT A
DR O 2o 2K R R AR T TT 58, T DUMEN UTM 72 i RGN — 8,
Hh RS HGE W] DA 4 B SR 2R 8 DA A2 5 18 10 N FH 75 3K o FLAE X 2 224 2R Gt v R R D) N FH A
K= e BRI AL S A A 5 R

®  KIHAL

W28 008 73 2R R G A% L BOR R Rl i i L R AR AR B A E B AT DR, TR R,
RARAFEAREE S, FEAE VR HYE B A AT L R LA — P R AL

11
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AT PRIV 5 2SR SEEL (R ISP 117352 A5 Q038 AR A2 A2 A

RS
6 AT/ 1Tl sk
LR ERSKt

HEMBERMIBTTNRSE

1 R SRE T

Mg O s E R A R AR, B E B ) Web2.0 155, e
FIEEW, BEANHESMEIREK R Facebook. Twitter, &30 AIAT] 12 /4. 5145
P N B 22 1Ak 2 0 28 T EL O TR A R i TR, LA BRI PR B 5 42, B
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B Department of Computer Science, University of lllinois at Urbanan

L (217) 233-6003

= (217) 265-6404

& hanj@cs.uivcedu

@ hitp://hanj.csillinois.edu/

@ hitp://scholar.google.com/citations?user=KvGAbJMAAAAJ&thl=en

A Q@ Department of Computer Science Univ. of lllinois at Urbana-Champaign
Rm 2132, Siebel Center for Computer Science 201 N. Goodwin Avenue
Urbana, IL 61801, USA
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2020 Al 2000 Most

||
MR 15861y
BEsE

nfluential Scholar Award in Data Mining

2016 AMiner Top 10 Most Influential Scholar Award in Database
2016 AMiner Top 10 Most Influential Scholar Award in Data Mining
2020 Al 2000 Mest Influential Scholar Award Honorable Mention in
Database

2020 Al 2000 Most Influential Scholar Award Honorable Mention in
Information Retrieval and Recommendation

00000 T

@damining @ relstionsl dstabasas @ associstion rule ) heterogeneous inform... @ data cube

1988 1995 2000 2008 2010 2ms 2019

ACM _Citations
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Jiawei Han is Abel Bliss Professor in the Department of Computer Science, University of lllineis at
Urbana-Champaign. He has been researching into data mining, information network analysis, database
systems, and data warehousing, with over 300 journal and conference publications. He has chaired or

served on many program committees of international conferences in most data mining and database
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X Bt 17 A2 T A 0 25 T BAB A 558 50 15 5 B0 B A 106 P 2 A i 3 225 ) 72 T
R A TE . DR (XED 1T R B 2410 X 1) 2 350 X R (5 R
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PN 25 2 TRV AT LASE BRAE 5 AR OB X B, [RIE, X ERBER AR K KIETE T i1 s 2 (5
5y (b FE A

RE X AR R HIR 2 A, (0 B AT A T IR VF 2 B v

R EI A (Double spending) M@l 7EXHEEH T2 5 RaH, Snbng X
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BMS &5 fr AN EE T 1

TPMS O A SRS T % . YR BB . CMOS MR FEAEERES . I Bl = A H
% F MCU. EEPROM %5, H E Z 4R N:

D A 10s, Z#>0km/h;

2) HFEHE: 2.1~3.6V;

3 MBEMEIEHE: 100~750kPa;

4 HHESIEE: 40~50mV
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