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Abstract

The master’s degree thesis of circuits and systems can reflect the status quo of my country’s ad-
vanced circuits and systems and the hot spots of subject research to a certain extent. In order to
study the hot topics of master’s degree thesis in circuits and systems in the past 6 years, 3621
documents collected by CNKI from 2015 to 2020 are used as data sources, and C00C6.722,
GIGO1.1, data garden 3.0, Excel and SPSS24.0 are used as data Processing tools, and using co-word
analysis and social network analysis, multi-dimensional scale analysis method can visually ana-
lyze its high-frequency keywords. The research hotspots in the past six years mainly include six
aspects: remote sensing technology research, deep learning research, image processing, FPGA re-
search, Internet of Things research, phase-locked loop research. The research results reflect the
development trend of the research hotspots of the circuit and system specialty, and provide a clear
planning direction and selection direction for the training of master students, and also provide a
reference for the teaching reform of master students.
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1. 5|8

HLER 5 R G2 5 B 5 A TR T ERMKK 2R, BESAR. tHEHT I AR A
BoREER . WHITT A BB R BALE., REGG R it AKXRSE. HESITHEHUZ LSRN, Hi
FERBEF R3] N LRSI EORIIR RN, ZERIIT T MA &P R bEs. mAF
SR % R 3 IR 0 S 4R T I T B N TR RE . HIRIM SIS B BRI ke
MRS B, fERIARTT EE ST, AE S AT 5 1A B AT 70 A4 R e KR =4 T R s ik Te i
Bk

2. BIERIFESHRER
2.1. BiEKIR

AHIF T LA A [ 1 X (CNKD) -5 28 8t W Al - 247 18 SCA/E B0 SRR, 3E N CNKT 32 70 &b i 7,
ER PR Z K “CFRE AR WN “HIER S RS, BHAAEE RN 2015 5 2020 4, KR 3621
RS, IFREEE SR H . EE . BT, SRR SRR O — T .

2.2. MiRi#IE
B—, I CNKI 3R %R, & 500 foA—4, @& “SHE” P “SHE” , 7
CHCER” FIERE Refworks #53K, A HLIZEBAE R T 3621 S RG220 18 SRR E |

KA WITISEE R T, I Plaxt ST URAE s 28 =00, fEORAF I KR SOR B U — A7 AR IR IR
ARLe, XA S BOEE RSO, K B ORA7 0. txt SCPF N data $dfa el 3.0 (1R EEHT & 9F,
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PEEUEE ook, RGN csy SUMFs =00, BRIERREARTHIRESR . EREHEN, HH
GIGO1.1 [2]%f S8 i AT B 5 Ve, JFiBid Co-Occurrence6.722 (COOC6.722)H A5 i HAa ME [ . e
TSEO AL 22 2 ] SEIUAE, R A i A R B % AR S B JS 5 N A SPSS24.0, 43 il AR R K A by
i 2R EARR AR B AR AL AR B (2 RE A D) S8, B4 .
3. IR BERE SR
3.1. Sk iAEAmg it o4

TR B EAT IR IE, XTSI TR O BORAT T Goit, SHREUICEE 11109 4N, FHrprsiioe
BFAIRA 10 BAE, 3 109 Ay Hk, S TEBEEEE IR, 7EIRTS S oc s 2 5 B A A R
(RS IR, BRSO 78 2 ORI AN K I DGR [3], LR8I 35 AN, Hpf ik 1
Fizne. BHRTEARGE, 2015~2020 Ak f5 1) OB A AL i — AU it Sk — H 748, LB
JERSZ B Y AT T RS A WL, b S FPGA, R )RR S .

Table 1. 2015~2020 high-frequency keyword statistics (partial)
= 1. 2015~2020 S50 @iAG T (ER )

Sk Bk PSS il B PSS | B
FPGA 190 Toletz R M 2 37 CMOS 25
A 96 Android 37 Ko R AR 25
AR 2 I 4% 75 BRI 35 N A 25
fIKTh#E 55 L/ 34 ARM 23
RFHEHEEL 52 LabView 34 [LLESiNE 22
A 51 RLAA vox)l 29 A 21
SCRFIREL 47 i 29 SAR Elf% 21
STM32 45 K551 29 DIES N 21
FE4E RN 42 BFHFR 28 A4 20
Zigbee 39 AR5 26 1R 19
T2 N 2% 38 BP #IZ M %% 26 =¥ S 19
DSP 38 SRzl 25 EWEN 18

3.2. ESRKREIRIRRERE O

HRE BRI 35 SR, I S AR BT R AR R (L AR 2)2 > 36 < 36 MIAHLAERE,
BEMS S WA 2 (A LA R AR . AP AT ISR RS A R M AR, B A 2 i oy A A 3
A LU S SR BLR K . IEamI A0 P2 SR SRR S 0 M LB A A SR A B R ik DA s 3] R
EitE— DAt T

MR 1R A LR R BOR[410 T B B EUR » BESE LT I & S R A OB T IR R R &
oA —Frn:
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e 1 ) B 5% 2% 3 BB O 2 IR] o PP BB A (/0 )T A 7 3 BB 8 5 R R A R (/) o
IR 1 596 2 FraiAs i Ads ok B S 2R 1 2 RR] AR 24 30— TH B SR S i) A 3] FPGA
RIVRIE 5 ST €, (0.000055), B LIX AN E A I A e T 0 BRI & AEAEATATIRBIC R,
BEAERR - 22018 SO AN SRR L2 5] 5 FPGA S Aokt ot h4h, I FIE BB 2 10 2 ] TR
F GHERIE AT HHABA Z WA C, (0.002361), W LT — 4L S IBUEIRA TR, F#E
B 2 (RS R 3 KT 50 0%, i 8 3] TR] O P SR e 3o 2 A B AN 1R BRI R
ol LR W, i SR T T A AR AR S 396 ) R 3] HORR R 2 20 5 A B 28 I 26 45 1 R R
AMEZ .

Table 2. 2015~2020 high-frequency keyword co-word matrix (partial)
< 2. 2015~2020 =571 % SR L TRAE PE (BB 43)

FPGA REH2] BRMEME  KIFE RRERIC AR CFRRENL STM32  JR4REAN

FPGA 190 1 3 1 1 3 2 3 3
RIEF 2] 1 96 17 0 4 1 2 0 1

2 R 28 ) 2% 3 17 75 0 3 0 2 0 0
KTh#E 1 0 0 55 0 0 0 1 0
RHIEFEHL 1 4 3 0 52 1 6 0 1
A 3 1 0 0 1 51 1 2 0
SCHEHEAL 2 2 2 0 6 1 47 0 0
STM32 3 0 0 1 0 2 0 45 0

FE 4 R 3 1 0 0 1 0 0 0 42

3.3. EIRKRIAERERE S

HRHE F R T A 3L AR B, U Ochiia 288005 0T 3L A BEEAT 1 75 1 — AN I S B E 5

W E PR IR M R . FOrP Ochiia RELHFEEARINAR(Q), Hb Ay B FoR s
A BTN 8

AR RIF - BE AR

FZN 5 R Ochila RECRIGISHERE E, A 1 kBT 45RF E U8 B4 {8 5 20 48
B, FRATARNAH AR . (A EB|FIH RGN — ENEURRZE, N T @RI moir, RITRA
LA AR S A BB A5 BRE T (WA SR PRI 3). It XS b, FaliE— i SR 5 A S 3L
HIEAR—F, RIRZEAN 0.0001%.,

S8 B B BN B BR300, Ui A PR3 IR R 2, [ROBREEIT 1, AR . DA AT “IR
FEX517 KA NG, 5 CTRFES )T BERINE SR i EUR - 08 : IRE % 21(0.0000), R4
£8(0.7997) FFFHEIN(0.9434) L HFFEAL(0.9702). E4HE1(0.9843). A 3((0.9857). FPGA (0.9926)-
STM32 (1.0000). {KIh#E(1.0000). HtA] W, EHEKS RGMW2A 008, B2 0)2aE Sk G iR
O 5ERMA ML FHESRDUEZ GRS T 1018, S INMAF &4 i A A 7E W 445 B HE
(R BT ZIDGTE ATV . E AR AR, SE N EIE N T BRI R e AR e KA P

Ochiia = )
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Table 3. 2015~2020 high-frequency keyword different matrix (partial)
 3.2015~2020 SR XBIAEFIEMEGE D)

FPGA WS B (RIhEE AT SCRF A EAL STM32 R 45 IR

FPGA 0.0000 0.9926 0.9749 0.9902 0.9695 0.9788 0.9676 0.9664
RS2 0.9926 0.0000 0.7997 1.0000 0.9857 0.9702 1.0000 0.9843
LBRRLEML  0.9749 0.7997 0.0000 1.0000 1.0000 0.9663 1.0000 1.0000
L IhiE 0.9902 1.0000 1.0000 0.0000 1.0000 1.0000 0.9799 1.0000
B AEHREL 0.9899 0.9434 0.9520 1.0000 0.9806 0.8786 1.0000 0.9786
A 0.9695 0.9857 1.0000 1.0000 0.0000 0.9796 0.9583 1.0000
SRR E L 0.9788 0.9702 0.9663 1.0000 0.9796 0.0000 1.0000 1.0000
STM32 0.9676 1.0000 1.0000 0.9799 0.9583 1.0000 0.0000 1.0000

3.4. MBI

A2 X 2% 7 AT RE A% SN EL UL AU 5% 8 S B ] 5 DR B 1A 2 TR AR SRR SR, BRI 4 A Fl 1 v A
R HAR R 3 N B] CO0C6.722 Biofh i, BLE b BT s /DA S 24 LU AR R 23, eilil
6 SEIRE HLEE 5 R Gt 22 LR SRR N 2% B (L 1) BIE AR 3 35 N1 s BRI 35 Ao
SRR, R R DUR Y 8] R R SR A S R OGBREA] (] R HREE o AE I, BRI M2, TRIESE S
ARFIESR B fBOR,  H5 F FS f 2 1A 226 B0, U U S B0 KA LR R % ) U 31
AR T2 o, AR HAR S R 2 N s FPGA 15 Rl K i IAE FL R 5 R G 2 A0 10 SO i i f
NI, DIFRTERE: CMOS 25 5 HA USRS BB, 1 AR AE T G A 22 KB 52 2% 90 2% 18 ] 12 Ak
BF TN AR T A AR BB AR ST
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Figure 1. High-frequency keyword network map of my country’s circuit
and system master’s degree thesis in the past 6 years
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FIE LR, M RENS K B VoA 2 38, 3 00 7038 0 BV 2 AT o MR 0 T kS 3 R o 1
ST ERATTENE, 3 LA SRR R 14 6025 P R 00 A AT 2 7 1) 1] AR BB R PR R SR I i R i . . 2L
P B A P AR R B N SPSS24.0 B, 1B R G IR TN RR AT A0 b, AR R R il R
(LI 2)0 MR LB RS2 2, i /S 4R IR E B 5 R 805 i 24 67 18 ST 78 3 /T LUK U N
6 KA, A BIREORIIIT. B RS IUIT. C 25 BURALIEHIFL. D 35 WEAMBETT. E 2.
FPGA W7 F 2% BiAHM U7 .
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Figure 2. High-frequency keyword clustering analysis of circuit and system master’s degree thesis

E 2. BESRGMLFMAIEENXRIARLESITERE

BT RESIER, GG FE S RG220 SCHRIBE U I, X783 AS 27T it

1T VRARAEAT .

(1) A BEIRE AR
BERBORTIFM S 7 2 DA AR SAR BIE . BEHEAITIAT 20 4D 60 448, J&F
Nt TR B A AT AR IS 2 ) HU R S B MR AE M IR B A AT B AR . B H AN IR, B
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e e, SR FHETEENH, BERANBIESE5 . A KNS T, W
HHE VPN EEREZ

(2) B 2 IREH T

TR 25 ST AR RS T 10 Docsinl: APgemgs. MESE. RM%E ., BRI, SR AL,
BP &ML AR ARSI, R 2 ) RSN W4 . PRS2 S BARTE 5 03 . BE 1240 |
bR R 0 55 A% 22 T80 B K F SRR . IUAE, TR 5 TR T V808 2 &MU ME TE — 2 4% 40 77 X1 4
g IS TARGF IR AR, AT A TGS T ROR BRI o Bl 5 8 IR 2 ) AT A
V2 R AR A T IR 25 20, RS GFIR B 2 21 BRI 9 DA B BTl B ) 2 RHE AN Wi 2 F 2 o

(3) C Z&: EgaHEB T

KGR aFE 6 N : HAr, BUEH 8. R4, MBiRon . ANECR R EHR AR
e BB AE S THENLN HAR AT BRI — R Fb B, g, 2#1%. BIGLsEERD
JTRNAESR, AMEE. ER. PURSESIH. Rz, BGOERE R SRESIMARBEEEZEN
54, WA AT AR B ZEuh . AN IAE R, R T DU BT RS E R g, LR
IR GAG™ it ST AT DA R FHUR A a6 5 75« SEBURNLEE, BUSA R IR AN TRATTAE G B &N J7 T

(4) D 2. PIBEMIT AT

VIR R T 8 NICHEIA : (RThHE. TRALBRAR ML . A, P . Android. STM32. fE/E 3.
Zigbee o WK I A2 30 A% SR A 1 2 R AR 5 IR IR AH ZE 22 T AR o 17125 2 e o gk I FH 31 0 B ) G B R RFID
A, EAMANRRGEA . FRHASE . AWM E RIS 2 — 5, RTPEN R
W2 R T At 2B & K m R DR AR AR b N B I X B AR (0 B2 B 7 v, JRE5 6 2RI
N LRSI “RReRE” KRR . IWEREM LS R TRATHEEH 2 HE KM 5 Android 45
BB, AR R I AR, FRATTBE I B A L R B0 APP 45 JE [ e, 3 B0 LI A R RE AR .

(5)E 2%: FPGA W7

FPGA i T 5 N CHEE: LabView. FPGA. ARM. #li>K4:. DSP. UTU4E, FEERMHLMIPGER
JR A FAT W KU 0, 38 T 56 5+ 10 70 R 6 B R R BT 1, BRI > T Fréyad i AR 22 38 (CPU)
A DS EEFT AT AT S5 I RE JT o TR FPGA X M-S I IO T R KB AL I i #], JEid Bk
RS 4R, FPGA SRR XN 8 742 SR f s &, Bk o] W FPGA 2 k5 R4
VAT RS 7 ) o AELER I 6] LU A HE R IL(ILZZ 4), M 2018 4EFFUR FPGA A FLE MRS KRG T
M IR T 1. R AT L, UEJUSERE IR 2 2] SR A NG X R BRI KRB, % T FPGA
(RRE T U TR ALIRAS, MR SN T K2 L Mk (i 7 u s .

Table 4. Comparison of FPGA and deep learning frequency from 2015 to 2020
7 4.2015~2020 £F FPGA FRE 2 SJSURSTEL

3t FPGA (JliK) 4 4 BRI 2 (B 4
2015 54 1 2015 3 112
2016 41 1 2016 7 14
2017 29 1 2017 18 2
2018 32 1 2018 27 2
2019 31 3 2019 34 1
2020 6 3 2020 8 1

(6) F 25 BUIA ST 7T
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FE T ZETBOR 35 W BR B vh I 8 2 v S B 2 X QB AT 4 > BUAHER . CMOS. 2K, DI3TB0R AR .
BAHIA A H PRI B A IZ B BRI G, —XHE SRR I RH PR S R B AL PR
A, HETZBORERAME . RN A B, DA EEBRETTHA ) 2N RS B iE
SR AR RS LA T UUE A LR S #OR B A TFBUIABOR RN o X T B A 0F 7T
BRI ERR AR AP RERNRPTLRRES TS, Bk, X8R i e 7 240 L 50
H BRERIILFSE T

3.6. ZHREDHT

Z % R 43 FT (Multidimensional Scaling Analysis) [7]HF5A “HULEER T . & —FHRR RIS
e brorid, Wi B4R & A 2 2% HE R8s 2 — MRS A v, R EW KRS RS, JF
FH R AE 23 ) o RO AR B 2 A2 T AFAETE AR LR IR IR R (8] HEE H AR KB Z A0 R Z 1A AR I
TR 7 M S5 e o i 5 SR — b AR R 8 D B i L R L, sl o S A S R

Dist (a.b) = i(ai —5) 3)

A LA SRR B B S B2 e — . e A P s AN R o et 51 2 aCot S5 H s S B ] 1)
FRBS (AN JLA T 0, A BRI TRE AR SRHREE, ELEI I T BT R AR R AL
FITCRAE S AL B BB ERET, BREET A AR O B OIS el sy, A S, AR G B O o
] Y BT 7E RS B /N B IEAE e A X A8 T 7T

Vg BT PRI B AR R N B SPSS24.0 H, Sl £ AT L “CRREE | “ ZYERRE(ALSCAL)”
B e, e B A7 8 R A A AR AN B AR &, X R S HOAT I E, e “ Ry
HikdE “Euclidean BEE” ,  “IEXIAR” JuRBERMIEUR SN, BT REDIEER, LK S RG®
A A 8 SR U FE T TR R AR TS ], DL g AR bR T S S B T BB 3). &g,
SRR o A7 B S5O0 R SR A R SRR T U R A 5 R T H 2R S5 R A — B o S = (B2
VY G BR f A S 1] 5 # B N R 9], WIBKIM . Android. ZigBee. JoZRAL BRI 4% TC IR (OB 7T A& S ik
AR R T EY WEY ) BERA ML R, A MK RN e, PRI, F
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Figure 3. High-frequency keyword knowledge spectrogram for master’s degree thesis in
circuits and systems (derived excitation configuration, Euclidean distance model)
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4. B4

MM DB AW 2 RIEDHrEETIALHTITi, XF 2015~2020 4 [R]HLE5 A Sehi+
LR SO SRR T B, AT O R R B AR A W T FPGA WEFT. WUBK KT ST AN

Fr, BRI A TE B RAR (N TR RESUISARIE . WA R E TR, B 1 N AU 70 32
IR ZE 2] BRI MZ, BRI T ARSI T8 FPGA BN T TIIWE FE )5 18 KR4S 42 &
L5 R G LA 2 A0 18 S 3621 T YT 4G R, Xt L5 RS H i SRR IR BT AR RIS E.,
AN JE AL T IR IR R, RN AR SRR 1 R AR AR SR, SR A A E R R
JEREFRNA MR . BEE THRRIRHARI R Tk e, (5 B A 2E COAAEAE, AR ANHR AT DUAE THL H i <5 5 g
22 N 2 BOR B B K MIBCR T BT 20 R BN A LR R W T AT R R R S, T

BeAh, FEIA BRI L, BATN 7 2K R 5 R 2 AR S Rl T AT AL b, A9
i 5 ET AR ALz, A T RO, AT A T P AR 3R]
WRIRIHVE R AR, AT REE AR BON BN T L B 4R, EEURFT A K A b — %€
RO AN BUALAE (), BRI 8 [ 4 R At — AP ) 523
B oW

TG, R EE AR TS R ST A6 B 45 K BR ) 045 T o FERT FERERE Th AV H B 17
Lttty ISAEB RN T A, FRZIME 2% Tai. ORI ELAMET, ARER
AN A A RIS, a2 R 2 BB I st . X E, BUOVH IR ImmEY, &
IBHBRHORAENE . n, IR SCREXT B BN SR o

ZE&UWH

REWH: THRIEABXACETRENE, 3T CDIO M “HES5 R4 WA N A R 7# At 7t
55 [YIG201818].
S E WK

[11 %A%, SCERTTFE. Science Evolution — K FH TRl 78 PHEE 24 1 T # L [EB/OL).
https://mp.weixin.qq.com/s/IbNjYzAahWLgPPIJw9QtywQ, 2020-09-01.

[2] AR AU, SCERTT . COOC — K FH T SCHR T R0 i B 22 a1 F 9 S 14 [EB/OL ).
https://mp.weixin.qq.com/s/S8RoKPLN6b1M5 jCk1J8UVg, 2020-09-02.

[3] XUFE&:, g, ST Hm o 0 B PG B RS BRI A ST AL B [0]. 1R, 2016, 34(11): 173-176.

[4] Cozzens, S.E., Callon, M., Law, J., et al. (2007) Mapping the Dynamics of Science and Technology: Sociology of
Science in the Real World. Contemporary Sociology, 17, 815-816. https://doi.org/10.2307/2073618

[5]1 AN, TRk, FE. FALERESIRITHUR CD44 TR BRI, EREZEBER A E, 2002(2): 1-3.
[6] JATNWN, XE/NHE. 2015~2017 E3 EE A0 22 000 SCHF FE R AT [J]. B IRERER, 2019(1): 128-134.
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