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The application of computer vision technology in the analysis of classroom teaching
behavior and evaluation of teaching effectiveness in universities

Chen Shiqgian
(School of Marxism, Wuhan University of Science and Technology, Wuhan, Hubei 430070)

Abstract: With the deepening of educational informatization, the classroom teaching mode in universities is transforming from traditional
"teacher led" to "teacher—student interaction". Accurately capturing classroom teaching behavior and scientifically evaluating teaching
effectiveness have become the key to improving teaching quality. Computer vision technology, with its non—contact, real—time, and
intelligent advantages, can break through the subjectivity and limitations of traditional classroom observation, achieve automatic recognition,
analysis, and quantification of teaching behavior, and provide objective data support for teaching effectiveness evaluation. This article first
designs and implements a college classroom teaching behavior analysis system, clarifying the overall system architecture and core module
functions, and ensuring the stability and accuracy of the system operation through testing and optimization; Secondly, based on computer
vision technology, a university teaching effectiveness evaluation model is constructed, clarifying the model construction ideas, quantifying
evaluation indicators, and allocating reasonable weights to complete the implementation and verification of the model; Finally, summarize the
research results, analyze the shortcomings in the application process, and look forward to future development directions, providing theoretical
references and practical paradigms for the large—scale application of computer vision technology in the field of university teaching.
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recognition

— . BRIBSEHSITASMESIZIT LI CUUZ S HENZ, &2 0E TAE, SSxhifa ey
1R 4 AR 1 SRS HT
B R A 2R R RGN IR, 1SR A MR SRR
B, RS RE R, SiE AR5 8
FRE AR LA B, WA R IR X, e R X
ClNSESEZ C SRS S Wiy E €L 3 -F/2 7
Boo RBE A AR 1080P = T A0SR L TS A 45 A
25-30fps, PRUEAT S A% ST, bk b PR3l (IG5

(—) RGBT

R R B AT T RGE VL B R A - TiAL B -1 7
NP -SRI RO, SR RSB, R
RYER YN ARG S, IR R . AT
FRP AR R (TR . SRR oHER) o &R
GRS AR, A EERARR | BT R | B

HeHE B HiFh, MERAE, AR H @A,

<005~



202545 9 4]

M2 SRR RS

No.9 2025 ( Vol.001)

FIRiRA,

B TR 3 £ 5 00 R AR B 4 T AR RS AT 2R A T Ak
SAl, @RI AAE RS | IR Bk R Eh
[, RIS 24T AR S A o o Y Bkt S . ALk ab g
TRFRALEG . WA IR, 45 3 S DA T3 A fige oy P ]
B MRS RER, SR IR A A R R T R BE A L
PRFEMGIEMTRE s JCRERSIE, @t By I LBk R &
B ST, THBRAFEDEIR A CInBAR ., %) XHR
AR FURIA—1L, BRI EER Sz
BRIV TR, RFHUIRER .

BN R R G A OB, ST 1
SIS IR HAA TR R 5502, FEARE RN
U 2 AR AT O U W A, A F ARSI . 4T 58
FAEFL, UM SR IBGR A T Y S EUFA T N RRE .
fi 1 2 00 SR A ORI R B 3 T A SR A T AT IR SRR S
Wil AR RREAT R TR BT R
I R SRR SR, RN SRR X s
KBS GRS, T BEF R — R

RO RBET G “SHIE . REEfL . TR R
Wy, Sk PythonfE A L& TS, 2T OpenCV | TensorFlow
SETFIRME SRS HE . A Windows . Linux25 Z Mk 24,
AR A SR R G AR, BEIRR ST E
HE4P A

(Z2) RO+ 5 EH

WO HEHUE R RGERIAZ D UIRERAR, EEALHE B ARk
AT | BOMAT R | A AT A U 5 17 8
RGeS RIHUAREOCHE, PR 58 R B AT
PG, AR s SR A i S S

1. F ARG IUASTER - 2R e (4 A%0 DT RS2 DA IR B AT
RS ARSI L B0 5527 A ) FRR DX, R Ja A7 R i 4 1t
Behtt o SRJTYOLOVSSEIENE N HARG AL 05, AT 1L
48 HARKE YL (UNFasterR—-CNN ), YOLOvS ELA 46 5
BER . WERRR R R R, BRI DR S A
MR . I AR A SR AR A TAR T S ISR, Ak
RS, ARSI X BOM 24k, HEBR IR 3
s MR BORAETOOC HARK T, R e 2R 5 5195%
Db A s e S s A 3SR (B B ] < 50ms ).
IR, AEHCCRE HARIRERDIBE, RA-R/R S8R, %
BT HO S 2 bR SR, R HARE . Y
SEGE W, BRORAT R BT B
<006+

2 B0MFT TR AR X A B PR o h
BOMLTIET R A TR 402, 4 A AR, WL
AT AL AE . PR . ARl . $RR) . R . KE. (A
2R A ST BBRAMZ (CNN) #E17 R iR s
B, SR R BB PR AT A BEA I 2R, 4R HUAS TR
TP RIRFE ) i, SCBIXS & 260 T RTS8 . AR ]
TR 7 i, BE T IR (UNResNet50 ) FEATHIH
U, AR TR ZRRCR S IR BIER R . AR
W WORSFANATR, AR R E SRR, 35T
WA SIERRBNRE ST, 25 FEBOMAT Ay PR A B 2 1 3 )
90%LA 1o IR, BEHRBAE IS4 FEHNT T Y HFELET ] |
RAERR, NG SR VAR S A S

AT N RGI, ZRHR R R R S AT
PO AR AR R A MR TRy, s AECUT IR, 22 TR
FOMSER . BOFAL. RS . SSkEEEAE, Hrh A By
P BTFEFRETERS 51T, HRNHERS 51T R
SR HBRRE+AT A4 MR SR, Jeid i B AR
BEHRE LA A, FEXT A2 A AT A T 40 28101
EEXTREAT R EA 2R . BRI AR A, SRR AR I 25
MR, AR REATRREWFEA, R
ATERIIHLE, SRR 2 A A0 T o iR Bl Be 77, s
DR AR A S AL BN IR A . A, B SRR 2R AR R
BATHMGET T, TR R BN S 51T 5HERS S
IR, et iR 2 5

AATHEARGE T RER  Z A T B AR 517
SIS ) B9 25 R TG S 0, AR R AT
B . BRGNS . B AT R AR ]
RAMR; AW ES 51T AR S 5170 N
Lol IR S S AR B SR AE . B SEIToR
LG S B R GIARLS AT, SR T SR R
WEAT AN, BAGIPAE SO AR AT A A HTR S
TR S (R Excel . CSV) , MJE 2L
PR SR S P TR, AR ELAS B S A o
A8, AR TEMS 5T B m . A B S ARG IR,
FIBhR BRI, 3T 00 R o 8 2 St

(2) REMRAS5HML

NI R G RENSARE . WER b T, 3 i R A R A 5
PRy, SR B+ Sz ik Mg A, MR
GEAAT AR, JEARYE RS R T E e, 2T
REtEE.



2025455 9 11

PRicefis: IR BORTE S BOR B HOEAT RO 5 BRIl P i T

No.9 2025 (Vol.001)

LA 7 G T« M AR A A [R] 26 78 1 e A U A
SCEBIR . SRR, BHAR) | R ASFEPERHEL (30
AL 50N 100N) « AEDERZEM CIEFEEIL 5500
Wt AREFEY R (ZBRBC: . WBEEE . Ba#
2, EBEBCMEAS0B:, S 100/ . MR bR 32
PG HARIER S . AT R R . RGN
FasErE, Hobh BARGIMER 3 = 95% . 17 R e % =
90% . PRI ] < SOms | ELEIZ 1T 24/ NI TG BE &
KPR

2MREE R AT : B X INAREA ) T, RIS
TTEARE, AR, —RIEFDEIR . kst
T, AR R T A E88% , 11 iR BIMER R TR =
85%, FEEPFDECHIEAFEm K GIEW R, FEFHERBUN
Wl R AEACEM SISk iE iR T iR A, RH
FIKFN12%, P LEMIL, IR MEREROR; =22
TARK R SRRy, AEAEBCE R, BRI i 8] i
KIEF]70ms, FEM LR,

3 FRGARACKE L EERT I P R B IR, SRIBUE %o
A . — R R EEE WAL B2 O IR B S, 5IA
FLE RGBS L, MRS R E IR 25 1R 1 sh i s AL IE 2
B, BRI WO ER RS, A H ARSI
W R TE 296% , 17 AR BIMER R4 T 2£92%; —Jefifk
FAAT A GIEARL, BT IC 2 I S SR E AT A IR
ABRE, PRI 1925 AR (AN T-ahfE | LM EE ),
FIATEBIIDUHISRACRAE X 5, BARFIRFEERSRLL T ; =
SNBSS, SR 2 4RI T A B R
FETHER AL IROR , TR AR Sk R AR I A SIS R i ) T
A BTG I ) B A 40ms A PN 5 DU 8 i 2R G 25 5 L
AR I IR . RIS S e, A gh bl s R AR
TR, WIRRGEESFEIBTT.

RALSS . RESTHRIRIA B SARPRE, BEASRIHE |
S R R A PR TP BT, R R R A 2
AT RO BT SR R

=, ETHENARNSRBFURITAEE
B3

(—) AR

SET I HUILBEIG B SORIPA B, A0 S8 B
S LLECEET AR, ORI L, LIRS
SR ERRT | M G OREAL h WF A £

s AR R, 8 AU B AR R
TR sACEEE, 25GHCF S R I G bR, W2 4E
B AT A B RO PG, SEI SRR UL
KEHEPEA o

PRV NG A e . WM . PTHRAENE” s,
BB PPAG AN BORHEERCR 52242 I ROR PGS
FERWE T A SCBO T IR ZCEAT R T R G, AN
FUEAT B . SRR S ST B, RS S HEE
PRIRIAE L . 2 A2l G S Al B, iR PR PPl 45 S i
AT,

BB R o = A B Be: S — BB, W IPAL 4t
FES VA E IR, 456 MBI SHCE TR EOR,, WA
INHEE . 225N | R 8 = DY TR AL FR AR
WORFE PR RE NS A2 1 S R B ROCR s BB B, fabriafk
RS BE, S8 U SE R AR & AT e fb
OB, RABHF AR S B v, B 25 PPAG HE AR A AL
g, RAOIEPRIE s B =B, B S I,
BT MR D A VPGB, RSB DR Bl A 7
WGERAE, ABERISE, Bl PPAb i Y w5 52
FtE .

PR /2Tl + 25 50T iy, Jext#
IEEE . RSN POEE S =AY S TR,
A il SR B BUR SR B ITAL , BERBRS S w45 2
FER AR, WRBE 4, AR ZUF ORI, B
TRBF RS | AT T R 0 T W AR A X Ml

(Z2) &R B SE S B

VAL TR AR 0 Ak 5 A 43 2 DA AL 2 1AL
BTG S R HERTE SR . A5G R R R A
B, THVEH SRR | 1200 BARITEAG HE AR, Sl AL
MR ARSI R AL, RIVB T (AHP ) #E47AL
HOMC, BAORIEPRACE 14 B

VAT R PRI L S5 AL - 455 B T R AT R Ge
s, it = KO RE A& 4R BLIRSR bR Ko A7
HAF

PORHALERE . A R EIER R AR, )
WRAIBHFRE T SHEA, A ATshR . BEEIT N
P, BN BN REAAT R (PHE . Bt %) 1
FE, BUEEH1-6, FhSSBZ, 19508 VHRIHC S
Fo, Al HO A T N R A A o R B A HE A3
BUETLREI0-1, A3 & H (60%-80% ) 1550 ey 5 $2IIAIK,

-007+



202545 9 4]

M2 SRR RS

No.9 2025 ( Vol.001)

A PR OB (R Y S sk, BUEEEI0-30, 45 R
G FAMAC, MUGE TP s AR A R,
T Ak R HOR 0 FH 22 WA S 4 R o e Rl PR, B
fHYEFEI0-1, B H A A AR 5 e s o

S B G YRR . R B R S SR,
AR 2 B AT, & alidets: BlS 5%, &
AR RIS 518 CGAETYE,. 2FEF)
B2EAE B S B L, BUESE R 0-1, e, 15
Sy S5, mChiREh R IERS 5178
(RSB . BCFHLSE ) 1928 B0 BB e, B
fEEREO-1, LB, Mo bkm; Bahmni, s
Aot O ] (g A K A B L, BB FEFl0-1,
WA R, AN BRI, RN
FERC PR S A L], BUEVEEo-1, i, 1%
SIS

HORT YRR YR R BB S A g
PIRCR , R BRI R, A 5 4lidEbs . VA H.5)
R, AR TR IA TS (48], B SV ) 1Y
BRE, BUERLEI0-50, SUGE A dRm ;2B A T s
W, EARIRE PR Z S (FHE . W% ) BRI
B, BUEISRE0-30, AIUCGE PS5 iess s Bl S T,
AL R AT R GE ] 5 IR B A LB, U R
0-1, AL (20%-40% ) 1850 fem ;. Bl stt, mik
KT R BRI B TTRREE A5G BS54
A, BUETEEI0-1, AR, S0,

P febn B AR R A sk, AT
TR E F W2, R ORI T IR BT
ST RS, WRIREEE B B S

2ACESIEC: SRHZEW i (AHP) #EATACE ZM 1,
SN BAR R . — SRR . BRI AP RR, i
SESVHEHRARIAE . 1, I 102 SRBCFE LR
—ZRHOMA B/ NAL, XA HERE | AR BRI BT
PRI LA, R AR R 5 LK, X AR P A T — B
R, BRORAIWTEE SR & HE (— BRI R FRCR<0.1) ;
R, AR S AR | S IRPRIACE , SR
FE S RUAEFE AT 5 . BORBCFAERE0.4, A4S 54k
J0.35, B HshEEE0.25; 4 BARSR AR AR R AR L AR 2
FE SR, RO AR AR (IR S 5% UHR
A i L) AR A

R AR SE R, S IBCRAE 2, TR
-008-

REEATEN1S5, 3B EI0-1004, RIGIS K HEF SR
AT (90-10073) | RA4F (80-897r) . HH% (60-79
53) « AR (604 LITT ) TS, SEEBCFRCR
TEPEAf

(=) WHER LI 55

BT BRVEAE TR SAGESBC, SRITHLAS ) kA
HHEAROREAG R, 458 Pythoni® 5 S TensorFlowHE 4252
PRI S, Gl S PRER A B AT SR S ek, AR
RIBHL, WA AR S5 ST

VARSI« A ARR R FH 22 0 I T AR SR A
Bk, A EAAERER . TR . TR A
B, EH LA LI PRLE A PR . AL AR 1205
VEMG TR PR A B ACEE , i th oA BOEROR G GV A, B
HRIFRIRRHN: Y=o Xi +02 Xo +to, X, +&, HAP
YREGEATARSY, . FEIEFRIAGE, X, STl
BRI RIS 77, & MIRZETI,

ARSI R AN T . 15, WUAES004H A DR 7 4
W CEEAFISERE . RRIBEGL . AR ) |, Hirh400
AMERINZESE, 1004/E IR vk, XHIZRaEgidinit
TR UEARAL B, THERAS TR TR bR B A 520, 4 TR 1)1 24
BOR; RGBS U SR SRR S A 2 oa 2k a1
B, SEATRERIIGR, B T R B S
fe/MERZEDT; fa, R AR B e A SR r AR
R e S p ) S D N W [ep ) i w0 2 A i1
SR, PRTHERIER R

[Ef, R THERIZ AR T, SIAENREAR , ik
BRI S, B ORERITEA R IR a7 5 T B R e 15T .
BREAY SR S ITAG 5 B GATAG AN, SERPIPASG AT AR
PR AT A BE SE i VA A4y, 8 T O SR R A
YRS s BT AT e R A B AT T, A
AL, R W PR R s A

2ARAVGGUE . RA] “HERRR . R FUH" fEAE
RIRHIETRAR,  [R] PR AL PR 1550 5 PS40 24 T 40
KNESTHT, BRI R E . N TIP3 M &
FKARITAL /N, ARBE IR 5 i 5%, X 1004 I3
ENBCFRORIATHT 5, VENPRUER 53 o

IRUELS R WoR . BALEAR S 0 5 N TG 1543 A 56
FEGELF0.89, LI BABGRIYA DS ; BORPEAL Y
HiRiAF192%, BIEREFI0%, FULHKTIO1%, i LT
k3 N [ 2 i € 207 N [ 22 = N N [ B2 & 5 W 8 ) Nirve 7]



20254E45 91 MRispfd s TN AR A BRI B AT N 0BT 5 BUE R AT AR 119 g No.9 2025 ( Vol.001)
S, PGS RIRERE, ZIRBE I EGR, BENSERT S ORMS . ERIR A R R WAL T A Sk ki, AR

MR A RCR B PR DL

BT SR R R BB DR (A o i R b
PSR AT ) , XPEOREF TP, SRk
SRR, RRESEARACE , iR B PP A B R 2 T
4%, RTINS SRR E M

=. &FRIE

ACHGEH A S ATE R AR B AT i S
HOFRCRAPAG T BN HTRIT DTS, BT IR T — B mkL
WRAEHCEAT N R GE, M T T RS B 207
RVEAERRL, i RGNS B EAIE, Y] TIZRS S
BRI RIATYE | MERPES SEHIE . R HCATT N T R G
ST RN S A A PR AT O B SRR L A S,
il AR GEIR A A R . BORMRAY AR, S Ersk
RIPAG SR TR REHER RO S s Ber ORI AR
R TG R IR, W T 2 T ALY
fEIRZ, ST X BCERRCR IR AEAG B e

HFNFAE— LA . — ARG RS (2 A
MRS PRAEREL ) T RSO R R R T s W) TR
FERERS R TR A R AT RE— 25838, AT4h s tE IR Rt |
ol RS WA (R, SR THTAS S R A e =
e RGN IRE AR R, MELATE I A e AL . R
K, KesH BN RIT SIS — AT AL
s, ISR BRI ST ROAE, TR
GRS T IPINRE S ;. RS G IR AR, Bl
w2 WEEE CIBRERL . st AT ), e
AT B ECERCRITA R ;. — R R, BRI R
GEEE A, TR, SRS H AT =
RO e SR AN, B ) A e B i B2
NHE R B RS HEHT A BB S 0k

Sk

(1] FF A RERERFER TG LM []] .8 RiE
RiEZ XFHFE5HR, 2019, (6) : 22-23.

<009~



