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Abstract

In order to study the research hotspots of master’s degree theses in electronics and communica-
tion engineering in the past five years, 20,969 master’s theses from 2015~2019 collected by CNKI
are used as data sources, and C00C6.722, GIGO1.1, and data park 3.0 are used. Data processing tools
use Excel and SPSS24.0 software, and use co-word analysis, social network analysis, multi-dimen-
sional scale analysis and other methods to visually analyze high-frequency keywords. The research
hotspots in the past five years mainly include five aspects: deep learning research, big data research,
FPGA research, Internet of Things research and communications research. It reflects the develop-
ment trend of the research hotspots of the electronic and communication engineering major, pro-
vides a clear plan and topic selection direction for the future training of postgraduates in this ma-
jor, and also provides some ideas for the education and teaching reform of postgraduates in this
major.
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BT 5E LR EENRERFF T KA S K TREBEARNG, WEREFHEOERAAEEG
ZHIEERE: S RS, [FEAE. BPous . EE. LR, B SMBEHEARERE R, T
PR T 5iEE TR WA RHFGIRAE T HERD, THIE BHEARK &K REEER, HBM.
KEGEAN TR EAREME, MHTF58E TRES VAR SES S ES T LR R,

2. BiEFIFESHRHIE
2.1. kR

AHIF 7T LA [ H0 R (CNKI) B T 53045 TR A 22078 SO BE R, HEN CNKI E 7T fishy “fi
W7, FEEERRETE CEREW AR w8 “HETF5lE TR, BTEdEERIT 6000 &, EHFZEE
SREL, K ZEArAEE WO 2015 4EE 2015 4. 2016 S5 2016 4E DL RHE, JERZR M 20,969 ksl 22407 i
X, HIREERSCEREH . 1EE . TR AL, oA, M ESEEE.

2.2. RiHIE

$F—2, M CNKI SR ekl, & 500 foA—4, &% “SH550” F1 “SHCE” , £

“S R ik Refworks k&, LIRS R 20,969 i HL T 5EAE TR B4 246018 S0

H . EE AL, RBA] . M ER T, Bl SXHFREARAE: 55 20, K Refworks #%{/1).txt
AN data idfE b 3.0 [1]HBEAT & I, FFIRIOHER, fRAFA% XN .cov ST S5 =20, i/l GIGO1.1[2]
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BAFREAE TV IRAF I 8RR, Il COOCE.722 Hoft: 3 LA FE R o S B IRl MUAOR ver A i 1] 194 2% [
W VIR, K IR PR O AR SR AR RE, I SPSS24.0, AERURE TR Z 4 RE TR T
A, BEET.

3. MRERSH#T
3.1. E3XEIAIRIAG T o

B SRR B AT A TR, X TR S T B AT Gevt, RO 46,709 4N, oA
TAIAE 106 DAL Sk A i A s A oc k], AT 40 S BURTEVE: ESREUE A S 1A J5 AR B SO [F]
L FRAASE e Bm BT A R3], Wik “HARRL” . “BAR” SIFANIRAR, TR & EA
ARSI kR, BB gE a0, AR TN RIS 35 ANEdiioekiE, A s ek A dn g
1 Fiime

Table 1. High-frequency keyword statistics (partial)
= 1. SIMXRIA%RIT (&)

K CHE PS CHE PS CHE
FPGA 615 Zigbee 205 INFITG LR 127
BRI W 2% 448 PN E 201 LA 125
RIS 438 P 45 179 DSP 124
LTE 408 RS IC 161 A L4 114
TN 328 EWNEN 161 ARM 113
Android 298 P4 b3 148 KHHEE MIMO 113
RHIEFE I 268 INietbil] 146 P15 %1 11
Tt IR AR M 5 267 STM32 136 HREX fE 110
Wk 262 Bl 136 PUI s 42 107
A 231 BP #1452 133 ARz 106
SCREmEAL 222 B R AR 132 1E3EH4y 55 106
4 R 212 I vt 129 MR R 7~ 105

3.2. ESRXRIAERAERE ST

W ER AR 35 SR A ST R CO0C6.722 Btk AR B AE FE (4% 2), Fia4E F4E i)
AT AG R A AR G2, DA 3 e R a0 A AR ARAHE O o 1) o ] i S UL 2 A S SR B 3 D A
SRR 3), AHRH R FMEBEEE 0, UEBIRAN DGR B R 2, LIS =AT “BRME M ”
KWW, 5 CHERMAEMNE” BRKEERE RSB0 B AR 4% (0.0000) K]
(0.7043). HEHLANHE(0.9009) KFEHEHEL(0.9452). FPGA (0.9886). Android (0.9973). LTE (0.9977). &
B AL IR #3 M £%(1.0000) « P51 (1.0000), 1% 15 B 1~ 53845 LA L MLt L AJF 58 A AE I 0 5 AR 22 I £ I
REZHHWEES] . WEHE . RIS & AT IR
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Table 2. High-frequency keyword co-word matrix (partial)

R 2. SRR HEIAIIRAERE (RRSY)

B e BIE TR

FPGA %% IREES 2] LTE i Android sy % L/
FPGA 615 6 4 19 7 1 1 0 0
BRAPHEE N 2% 6 448 131 1 38 1 19 0 0
R 2] 4 131 438 1 48 2 16 0 0
LTE 19 1 1 408 0 2 0 0 2
AL 7 38 48 0 328 1 8 2 0
Android 1 1 2 2 1 298 0 1 7
FRAESRHL 1 19 16 0 8 0 268 0 0
TR IR N 2% 0 0 0 0 2 1 0 267 3
L7 0 0 0 2 0 7 0 3 262
Table 3. High-frequency keyword difference matrix (partial)
= 3. SRR EM(ERSY)
rpoa  EEME e ire ML e M RRIEE
FPGA 0.0000 0.9886 0.9923 0.9621 0.9844 0.9977 0.9975 1.0000 1.0000

BRAPHE N 2% 0.9886 0.0000 0.7043 0.9977 0.9009 0.9973 0.9452 1.0000 1.0000
W2 0.9923 0.7043 0.0000 0.9976 0.8734 0.9945 0.9533 1.0000 1.0000
LTE 0.9621 0.9977 0.9976 0.0000 1.0000 0.9943 1.0000 1.0000 0.9939
THEHALSE 0.9844 0.9009 0.8734 1.0000 0.0000 0.9968 0.9730 0.9932 1.0000
Android 0.9977 0.9973 0.9945 0.9943 0.9968 0.0000 1.0000 0.9965 0.9749
FRAESRHL 0.9975 0.9452 0.9533 1.0000 0.9730 1.0000 0.0000 1.0000 1.0000
T &L M2 1.0000 1.0000 1.0000 1.0000 0.9932 0.9965 1.0000 0.0000 0.9887

/L 1.0000 1.0000 1.0000 0.9939 1.0000 0.9749 1.0000 0.9887 0.0000

3.3. S

BB — FARGE BT TR R AR LA E AR X BIT TR RAEAT 73 S T IT R 4], XA M7 ik
AN BB X S e AU, T4 2 TR B N R AT BRI S, SRR T LAl
SR BT 233, AR RARSE H AR A, RERDRERBEMER, B
BT ERE A ORI A P SR h #R B A T I g, R BRFZ YR K T B

I RGURE, EREIEPHARE (L 1), BT IR EE 2], 3 TR i 7 505 TAE

WFF(SUIE =) PRI BIE 7S (DY ) o 345 USRI FE (U 1) . BAR At R

1) WA

BRI SR SO o 1 10 OR8] BRI MES . IR ST . RIS AR RRIESR
W B phek, PLEs2] . BP hames, it bk, N REAUSIT L R AR B0 K, T
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REE2E SR N TR BRI, TR & R AR, B2 NS K 7 AL
HEeF Bk E, MU TR BRIEAR R AT EN, N TEARERMNGUTATE, LHEREG T
T AATTEI DR AR R R K, (sl F LRI AR . 22K FHL APP RIS B 5. ZEufi RGN G, IR #R 2
N TR N RIFE B, X LU0 1 5 B (s B SR R AR By, 1R 28 2 m] DUk ik A HR 15031
KA, AR, B ST B A FRUIU R E PR F A7 A T A5 T BN TR AR SR e, TEIX AT,
T HBE TRETWMIEERO AMA S EE T N LRI,

2) REHEHEF

REAEW L EEaE T 3 AN JRBEi: R BRIz e UM E . RE 5 N T4 R4
WA, & HERAT AT 1530, BEERHE IR R, A RIEE IRk k. BT, K
W Ca s K B R KRNV AT 54Tk B, BR& E RS A Iras 1 RS 75 KEE ot
FANA WK, 765G BEMHERN T, RKFIREIE R ESHHHE—PHIKE.

3) FPGA Wt

FPGA W7t 1 B 3 N CHEiR: FPGA. DSP. EUEALEE . &Mk AN 2 AH B ), FPGA
5 A JUAN SR AFAE ELAC R ) GG, FPGA JEIB 5 SUIIAZ O %4, 25 AU 75 B 10 5 5 i Ms
KZKH FPGA HiR. K HE FPGA E= ki fiidr, EHHK. #idxtt 2015 43 2019 4F FPGA FIVRE
] B AR (L ) RTRAE H, M 2017 AR, ML 515 TR LR FPGA IR 70 #4452 1%
FRA, SF N LR RSk i ot 7e SRR 0, FRANIAE 252 2 BRI AR Bt ¥ B KR s A RN, B 225G 0 [ 508
B R AT R AT R, SRR R R B R R RD AR, IR A KA R SR bl 2 52 35
Wi, EARR E ZO0 T8 AA B ok R iR s 2y, ot 13X 70 N A (35 95 5 RO A K o

Table 4. Frequency comparison between FPGA and deep learning in 2015-2019
& 4. 2015~2019 4F FPGA MR EZF S5fUR T L

4 FPGA ($1lX) 4 A BRIESE 2] (HK) 4
2015 174 1 2015 5 338
2016 145 1 2016 29 18
2017 108 1 2017 55 4
2018 93 3 2018 121 2
2019 95 3 2019 228 1

4) P AL

YL 7T B R 11 Nk IR R, ARM. FUE Sl STM32. $idli REE. Zigbee. B AEX
JE IR, Android. JCZRAL KRN LE . N EAL . YIRS A S i N B g, i
SIS, NS5WZRPEAHEESEE . NRBERTLUEN, Hilm 1586 TR T9
BRI L B P E R R R b, B T RE SR I LAt 2 AR 2 Zigbee, 7E Android FFF
RTFHL APP SRz HI B e %%, i A, ARM. STM32. MMz Is, Tt a4 i & B 1% Jk
A AL IR AR Z (R, PR ORI N TR BRI 45 S AR T AL U e 55 — 28, HATvr 2 & f T
BRI R AR, FTUL, AR AR B 2 (45 G BN T R B — NS I

5) I8 {5 AT AL

S AT 7 R R 7 AN [FIEMG T BRI E R RS SD. KME MIMO. LTE.
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Figure 1. Cluster analysis dendrogram
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Figure 2. Multi-dimensional scale analysis diagram of the research field
2. ARG HRE S E

AR BB A 0T LU e VREESE D). BRSPS, FPGA TS, #WiX
YLt 2 B AT 51015 TR FT I A 5 0
35. ML
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Figure 3. Network map of high-frequency keywords
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