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Abstract

Electronic information majors mainly study electronic systems, communication technology and infor-
mation processing technology, aiming at cultivating students’ professional knowledge and practical
ability in electronic and information technology. With the acceleration of global digitalization, the de-
mand for electronic information professionals continues to rise with the rapid economic development
and social changes. Exploring the deep combination of professional education and innovation ability
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training under the new situation has become a hot issue in education. Taking improving compre-
hensive innovation ability as the teaching goal, taking hot application cases such as gesture recog-
nition as the carrier, we adopt BOPPPS teaching mode to realize the deep integration of Industry-
University-Research and achieve the goal of teaching reform that follows the pace of advanced in-
formation technology development.
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1. 518

BHEAG BRIAWIA R, Nt T EE B 5 BAT WA R, B E ER TG, By, BER
ARF 4, IS L SEE EERAL, B EE T RNAUR S ah, R B iEzhERAQ
b, £ SPR KRR, oyt 2 A SR RS, A7 Rt HEsl 1Ak 2 Ho bl )
e, EtREiT R AE ZRERIEML-E]. BiL, X TR E SRR e | &
RIESR, AT A S B NA I e N S IR EE, AR G M Ry SN C ek L AR
2 RAT ALK JR A I [4]-[6]. A SR #7152 ML 3 e fe p (KBS 1P AU T FU B i, DA TR
MR RO N B, FEEEREPEIN T ARG B A A TS F R NITE 79 5, Rl ki e
HEPHRE IR TRR RS, Rl L RIRE T WA R R, #EET R BOPPPS #Hoa ok, KiEE
EEMAESNE, WO AENTTH I EIR, iU el AR st S T RIEFRE AR,
AL RIER] 90% A E, IR N AL EFPE . ASOR LA OpenCV #2 S 72 P () U St /0% 5
JFRERE G, VAR WL AR S FAE R O Es &, SeBL AL kiR 5 G058 RE 3L R TR A

2. & LETIRIESA
2.1. BBISIA

URATEL PRAE T & N ARSI BORE, B 261 7 AT Fre2 A 7% OpenCV IIME R & X,
It L RENSAE H AT TOUR TR P S B . FAI, MENANZ EHAR I — A HE )
3, IR R TTTRZMKESTIL, AT REE AR BRI SOk SIS ETARE. U
FEZ AR LN . ATESLKF AN LT E, Z2EMASINEERNEEE ST 2 [7]. T kS
il TR S AT, (HREE A A E TR LROCE 1%, T EN R H A i AR K
Yo, Bk, BB SN IEE SR ERAROYE, 24T 2T . i bR
T A5 2 R PR A A 2 e T I S DR R R B BB SR Rk 8]

2.2. FRREE S BAF

FIRRB A AR EZ W Z S, ERE NEM RO 5 NBAT LR i gt . Headies =
REET OpenCV EFHVUNF N, IRABTIL T FHBGIEA, 7870 HMH OpenCV 1E R ALEL DL K it
SHVLSETT AT BAT IS, X P AT R, SRBCRE, IR AT RS RBI9] [10]. H5E, KB
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AL FREA A A AR AT, SRIBCH TR MR IAEER . SRS, SRS (5] o B IR ) 15
B I RFE AT SR IR 23T . RS, FUF KNN A1 SVM GBI RRFAE AT 73 000 . SEUER], X —H5
AR FOC AN 0 5N AR DU RAFIRBZCR, T IERBEOR I EED 346 1B K B A 757

WS RIE R #R W, OpenCV Res Ny FiE R A R G- IR LR EORSCHE, X BA AT 2R S MY
A UASRTH B A TE B, IR RE(R BT A B N AL 2 . TR EREE X, SRR AR OpenCV
RIBLSEAE L, JRE5 G TIE R B OB GBI AR, AR T 55502 A e I il R 1l B3 E T B

3. & EETRIPHFKH

ol s, BUMRIESISIER, 0B 2 Rt AT 5 e T, 2 AR AR S PR Lt AT 0 4
FAV, FERCRRR R S SRR BT S, RS EIRE S, IR A RGRAN BT A

3.1. OpenCV RIS 4R

k2R BRI, 5l SR H e g BRI E . OpenCV (Open Source Computer
Vision Library) & —4~H IR THENUR P, H& = 1 EEASA B T RE, ] sl G ARTRL AT
REEL RATF WHL. ST FEIRZEIRE[4]. OpenCV £ H IR R AT RIEIHFS 5 KN, BEAFETE.
R RAGERE R, BT ST ENGE . FLEs o) BURAL . BRSO SRR A
K

OpenCV I E DI RE AR 10 EHUEFIRLARK SREL S5 N . FEalr) BURERAE . BUE ARSI A1 R
MRS AT FEEERSRR . HARBITIN L OB ERSE . A, IR T T ARZ WL 7 2 B DA SR FE 2
SIHEZRI 4 1o AT DA 5 1 5 LAATL 28 25 =) e AR B2 2 ST HEZR AR Rl o

ER—HiE 2 N R AR RGN 5K T H, OpenCV 7E 45 Windows. MacOS. Linux. Android A1 iOS
&2 PPN N RE IR AR I e A 2 PR 7 BerHE 5] 1 C++. Python Al Java 5555 . iX {87453 OpenCV
BT VAR U B 2 R 2 — o HA— MRS R e E R, B T SRR A
S5, RENETEACBOR B RGNS I OR 4 S AR PERE . IX (615 OpenCV N 1V 22 SEIN B FH AR 7 1)
AL

3.2. EXRBARGH

2 o) SEEO FE IR T BB F B S 7, 5l S DL SN TR ST 5 50, XA DGR R 2
AT IEGN. Python [RIECTETVE Sy 1 . Do) a0 A v FE RO TR #) 2 FH T8 AL ikt Rlgis i
L2, AH B NG — L8 ) AR TR . k= e A VEANANIE B SR TR 4 ). 4R
M, BT XA RAELE, [£15 Python MKIAEA G SEHME. Python IR AT: (1) %21k R E 5
17, EEVIHFET R (2) SeHUESR, 4E40 0708 (3) ¥R 1ok, SCHREEIRImFEE A CICH YT i
(4) FEfERR, R 2L R: (B) B8P RigfERe)IiE, nf LMEARZIRIE RGP IZ . Python Sk £l
(1) HBATHCERMAHE T, ML T CIC++ii 5, Python MIHATIE R E NN, (2) FEFI LR L
AN, HIT Python FIURRSRERS ¢ S it s (3) JEANE S HI T RMUE I E , By e it 7
ISR TEIIE S5 JAVA ZE8mFEIE =

YCrCb # 5 X oy —Fhigi AT, 0% B FRIE YUV, B % T T4 R (i G 50 DL R L REE
I 2 BoR o MECT NPT T B () BN 66 7, BRATTF L A A 2 1 s B B it . 4R
M, {E&4H RGB ORI, B =AHEATEAESGELE, HENHEA ST X T RENE
. SR, 78 YCrCh vz [arh, Y RERIGIEREE, RAS BARAEE Cr M Ch rh, Hrh, Cr &gty

AN
B2ER, ChXREOTEER.
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& B3R 1~ (Fourier Shape Descriptors) (A% Otk & 5 T L AR 4 1y, BRI H brid Zeth 26 B
AR DL R IA H AR X R S H (6], 58 0O Am 2D R 1 0] UG AL A B8 7 B 1D . X
FR T REORFEARE e . BB PR AR, Al RETE A 52 JEA AR e 52 ) 1 AEAf b S B R AR (R TR
UeAh, B RR T AR AT 5 B BB, RS RS B M PR I R P AR I BRARRAE, TR 2
Pt TR D TH . FE, (R EE —ENPrTIae ), REE— e R has 20 s A E G
BI. MH, ERTHEARE R, TFERCRE R, X EHIE S R SRR BRI A . TESEPRM
A, R RRFREHE TR BTG B AR LR R UU R 55 408 . 38 it
VIR EC B0 A B RER T AT AT RO L, T DASE I AN R I 2 AR, AT A SRR 26 AR
AR

3.3. BRI

s A E EBE, RITNAYMEN SRR . FEM R EAE S R L IAE LK T1E 2K
MBI R O TIEZXAHAR, G 7 OpenCV FE B SGHOR,  H B2 R e RS I 3 USR5 F)
FHRIOALE, MR FHLitsh &R . &5, A OpenCV Bt T A, fEHIH CareisHEmit ik
B I ERER B 51 0B TR R AR A bR . SRR R A L AR AR I AT IS HOR, LUK
MR FIBEFAMME. #5, FIH T KNN F SVM JRE % SR FEF AT 0 4008 @ik
EIIGREE, X PR CL2e BERG A T A 2R B FIE TR R . it NBISCi (R,
PSR AT (1 T8 T 2 L4 KNN AT SVM BEATRERIR L, B4 12 5 3 HAHEW D Re I e F- 3509
RAXS AP, IR, REGSLHL 7T IR SRR, I RENE R IR S5 SR B A O SO B A
Iz PR NI /= S R R R R (R

4. FIMABRE 574

LA SN TE R SRS IE DL, AT A RCRVEINAT 73, IF ik — DR & H B TR R
RGUHAT R VP

4.1. HIEiEE
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Figure 1. Part of the expanded student study results
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Bm g oR. W R AT RN e ek . AECGEERE, AT DO INEE 2 e, SR m Y
MIZALRE ST . ESEIF TP, G R A6 T 3 R AT e A, W LU R T3 238,
5 NREHR R XA B TR A F A AT 17T TSR, 32 m T 30 RAEm A2 1L RE
T30 WEFEFIENEE BV E LR S R AR e 2 T P FR ARG VE A Bh T4 BB (1 PR R R i
Pho SEPSEEL T RGBT Y, B MBI R A CE 2 RS, DU BUE SR I 2 R A
e, MR AT DU & a5 R o 228 0 2 2 ST AT B 1 5 s R 8 73 R LI 1

4.2. GUI BYsCI

2 BORIPE RSB N R K R ST 5 SERR IR AR N E . GUI RIhiEL G, i “47
THRBL” » REEE k. WA BIEHESKATIT, JFRRAE GUI SR B, [R5 A e R At vy s
IR SE R, JRRIRTE GUI LR BRI o 22 AR JR R (2 ST RCRVE LA 2.

[ FEIERER

Figure 2. Example of learning group detection system

2. FIANBRREG S

WA IR, AR TN ER T RAGRZIAR, B8 7 RIFNEEESCR . RESH
Jas SEAEIE TRV FRIR G — AR R ERAC PRI B BL OpenCV A I 2 A B BONIH 11 SEis A i3
BN BAR K PRI TS G B, AR5, ZBIERSAT O R T BP R, XD R R B R
WOAB PR, W ERHEAT e« WA R 5, X PUAE B BOR RN 1 Sk AT 5 2 0 B RA)
A3 TAE. OpenCV ## 7 Z A EGAE TR, AW E &M TRIUHE, XN RH, Widis fh
PSR GAT I 55, AT DR A AR U O SR B P B A5 ., IO T ORI B A TAE R H L,
IE4t, OpenCV gttt 1 K2 JHRAG AT B8 i) (B AL AR FRTHRE, XLEThREA BT/ T35 L Ak i 52 2434
Birh ARy B ok, PR T RRER UK HERPE . OpenCV 7E A 8 LM SRVL AT IRTAR AL BR IR I
BICNEE, JUHRARBA M, ERpt 7 RE M AR i Thae, XS IR RE T 2 (R
BRI, XA AL A TA] LTI R R A3 5 T A OGRA Re It o A, ARSI R IR
H1, OpenCV 1 SEI Tk g e Bl 1 L5 vk Re, JUHRAEIBEA T SR AP NAZS) b, Tl
L R WEAT 00T, BRI IR TS RIS S RHE, N T ABLZ I, OpenCV RESSHEREIN 2 T
HAE BT IR, L ingE MERLAS b Seid S ier I 21 () F 438

SR, OpenCV 2 SEF R R Geh AT aRak ) TR, & BRI, TALEE, FIRFIEHRE, 5K
BUS, WEALERER, DARESRIERASEE, #NRGH sRaa R4t 7oy J1i952RF, FIH] OpenCV,
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FEFHRBGUR, R G R0 LIRS A = R B, OO 3R TP T SRR ARG, A
OpenCV, & HLIH Az e (AL A R AL SO 0 Wrad A2 A5 2 T S 47 iz A, X HES 1 S T 3R HOR 1
KEFNLH, OpenCV K4k S8 08 TR IR MBI A FE MR R IHARS Ry, # B AL, I T AL
AU SR D i B TR DA SR B AR 0 3 SO AR SE B T AR A A AR e g AU
T H AR

E&UH

HIT A ST 224 2023 SE S E U AR S(23GIYBB207); 2025 4E & BT A 208 BH# L
PR 7T R (GIB1425054);  IRTL A B e i 5 2 RSB L 25 R BHIF I H (145409402); 2024 45755
Wy R K % 208 B0 0 BE AT H (GIYIYB202401) : BB VL 48 S HUE O U BT AT 0 H

(SJGZB2024187).
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