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Abstract

Sensor and Detection Technology is a highly practical course, but the drawbacks of traditional teaching models have hindered
its effectiveness. To solve this problem , virtual simulation technology has been integrated into the teaching process, virtual-real
integration model that combines simulation verification with physical testing is adopted .This model takes Multisim simulation as a
guide, guiding students to build circuit models and verify principles through the virtual platform, thus to intuitively understand the
process of signal conversion and processing. Subsequently, students conduct physical wiring tests using the experimental platform,
which helps strengthen their engineering practical skills. The research shows that the virtual-real integrated teaching method has
significantly enhanced teaching effectiveness, while also improving students’ engineering practical capabilities and innovative
thinking.

Keywords
Combination of virtual and real; Sensor Technology; Multisim; teaching reform

ETEXESHERSEARSNHANEFERARSHRE

5k
PR TN 0, JE - 725 M 225300
i E

R B SR AR — T FERMPIRG IR, MR FRG IR0 T HFAR, Ak, FEMF ABATINREXK
FRY, ERFIEFRMN U ABRELEHN KT 09 R FEASBX B X AMultisimfy A AR5, F| 5 Al g -
SHEERAA | e R, AT HSRE AR, MBRICEET 63T LN K, R TR ERE
R LERKI, BFEENHF T RERHFHARFRTRARNRI, FAHIREZRMRA AN ECELFITRE,

KA
B A BRERAK; Multisim; R E

158

A, ANt SIEEME BRI, AT
Rt — BT TR LT A

R A RIS RES BRA S IOBAR . —, 7
FRRAGSEEE L ZRH, s s, JEA, 5
PP, TR, MRS, (ERESRIEA) 2
EIEhY . U T TR — | T B % L LR
PR B EUT SRR KB, SRR ERE T
MHRETE | sk, MHRBLERDUL R, SR RSB ES ,
AU ARIEIO A TR O TR PR , MW A& E
BRI ARG T R FRAE A .

[EZE A k3 (1982-) , &, PESIAZRINA, Ml
T, BEUR, MBRUNEANEREEHIIR.

2 PiF @

FIRl, e g i 3 R e L R AN

— EFS TR R, R
VIR, S R, SRR R R
RS A RIS B3, SR AR T, Y
BERERR, HOERUREE.

TR BRSNS R IR, B
WA T EREREE . IR ERB IR, MEEER Rk
E, XEIRBEER— M BET, EHORORRE, R
HURH IR SIS S B TR e . FIVERZRM * 246
FUEBEE] * SAEFLUNIET, AR R R LS b A
SERERIRING, ST B RS R A IXRERSE
YA MR A RS KRB ST, T BT
BB (DT S OURTRE D o

AN B | RS AR (0 2 5 R RO Bt SR B

201



HEFHEOHERE - £08% -

%144 - 2025 £ 07 A

= H AR E e RN B TR R, S bR R,
PR T COIESGIIE + ST SRS S H AR R
FERIH Multsim BREFZEFTOTEC, fEREIRIHHRS RE R
Multisim FLES(TECEEE, FEEEREFURE, R E
M EIUEREERE S4BT RS, FBh A
%%%%Fﬁo‘ﬁ” BN (R s A T SR A R S

o MFSCIRRER L, RmEENEITET, MEF
ﬁﬁg

3 EXREESWHFIZIT

IR RO NS LB 3 05y TR, MU
BN R, Horh, HESHIA SRS, SR
e, (EHes R R T O EEITE + St ik
DRk R, (A AR R, L s SR 2
RGBSR TR
3.1 EXRFEBHIF

o BEL R 25 1 TR U T e B R Ay, W T4 8
Sk, EBEAS(EEE AR/R (RIASRL P -

AR/R=(+2u)¢e A (1)

K (1) h, WOAMRHOTIAREL ; & HRASR, %
T 4@, HAIRASE e s B EAR A k % e
YRBEE, HERRN .

AR/R
&

BFSL, RAEH EZEINERR, R SR %
IR INF= AR TGS, T 28 X {4 e B 25 P
O e BEL (8 o A ML O 2 Ak, (BAR RS 2 B R % O
R RS B R A RS KN e, TR DS R AR R
o =E itz Ey okt (kgmm®) |

B R As s B FARE AL, ME SRR
NG =mg=05S -

k
sl bR, AR=p gk

ﬁﬁfxﬁ%%MMﬂ(%ﬂxlﬂszfmw%g
mm’, R=120Q, S$S=3.5X 6.5mm’=22.75mm’,
2%x9.8x120
16300x22.75
3.2 Multisim A Ei%it
32,1 BEA ey E 5

TEF S5 T B Multisim &, 0] LR R 428 L P R A
FARZEE P2 fe FBRE IR S DU AL, 2l 1 R

k= =1+2u 5 (2)

2=9.8m/s’,

|AR = m=6.343x10"m .

V1
|
wv
u1
R1
120Q  6.343mQNV

B 1 R RE

FErp, Ry RS2 IE TR EBE,  ifr 1 423 FU R R S
Wz As Faz D SR BB IR AR,
3.2.2 AR

7 2R EL B R g P e S22 O o L L R ERL RS
FET AR RS RS, A AR AR
e EaE, Hb e Z g RS e, AE&
PERELINZE

£ Multisim AP R ERLES «

V3
V1
1| L
ov
XMM1
u1 us3
R1 1 R3
i — T
6.343mQ/V120Q 120Q 6.343mQ/NV
1
R4 u4 ‘
3 —

1200 1200
6. 43mm 6/343mQ/
10kn va
v2 | [
ov
Rw1 Vé

5kQ
Key-A

—4V

I

B 2 BN A B E R

323 AR E3%
R AR P S BN VR, bt = A 9 i 25 L BE

AL, LS EAOVRIEESHL, Hi R AR
BUIN, RGBSR LB HBTHOC

32445 A5 547

o E M L B S O L I A T B, TR T R AR L L2,
PSRRI SV, i SMEEn Ar L PR B e AR BITEANL
RGN ASA L, LR, RN e s | (HEE R
%1,

T ENNG, BB dES SR ELE, E 3
FIR, MHREROERTTHT M B REBUEANZEME RS, A%
FLR P REPT LA SE VAT IR

&1 HEIBHIE

m/kg 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

B 0 0.116 0.242 0.367 0.493 0.618 0.743 0.868 0.994 1.119 1.244
RS 0 0.242 0.493 0.743 0.994 1.244 1.495 1.745 1.996 2.246 2.497
i 0 0.492 0.992 1.493 1.993 2.494 2.994 3.495 3.995 4.496 4.996

202



HEHFEUMELE - £08% - £14H - 2025507 A

G ‘ jﬁﬁ%%iﬁﬁﬂj‘ :
-yl -~
451 |———y2bh E:a
—oE 3 ek P
4 3
."’/
35r =
3t e
=5 e
EEE o ot
S e A
2 o7 A
o A
15 e e
’a ok 4
1 ’/,z:‘/ B T /+7,—+7"+f
s _HT )+,,7+“
0.5 vl /’,,.* - (+,/_+*’
P
QHEE | |
0 0.2 0.4 0.6 0.8 1
input
3 HEHIEHE&E

TR ST R, AR B st R B R SN
FRERATRRION 7, FTDLEH B AR 0SE, e
M A H AT, SRR 2RI THRE A B E AT AR
3.3 Lk

TE 7855 B4R I A0 P A R U LB O BT |, 222 )
SR 2= AR LRI IR 4 ORI RES it L myDAQ 5247
TIPSR, FETERR, B ii s . 5o
ML SRS, BB EIbRAERERD, o BRES
FERDELE IR 6 B o 2 5 T BB e R RO SRR AR

X, AT T RS E S
B, BRI TENTRE . HUR, G SESRRE R DL E IR
ZSSRESCHIIRIE : A S R R SRS S,
IXEEER AT R A B S AR A SRR, B
F TRESERRAS 1o SR s s rT R L B R 2 15,
AR SR N E R SR R A R, RS
HIERLE, IR EIR AL R SR, FRRS
BRI SEBRE 2 5

4 &g

e G Ees T, A 05 EEIE - Ll
RESEEs & O, 53R T Multisim FYRTRALIIRE, K
RN RGN B BTS2 e, #lhsA4
RN REUE . MRS B r] LB AR R R 2
£, mWER AL, BES AN AR ZOM Y

SN, BROR TSRS . B A A IR N A OB
fiBo ARMB ARG, B R PR 34T 7]
BUIRE . SEYEEA RS FRET], FHLEFRE AL
TREPHEMAR ., THEFRE, Bridsiae. K0
LI SIEEA NS, el (T RIEEIE R
%, XAEE S R SRS Z R T
BT OTERICE, XRIE T SEBREE ISR o Bt g,
DTERRIR B ZERTT T HeE .

Bz I srmams

&tnE
Y = 4.68X + 0.87

4.00 [5.00 [6.00 [7.00 [8.00 [9.00 |
20.00| 24.00| 30.00| 34.00| 38.00 | 44.00| 46.00

B 5 BERMHREIER

S 3k

[1] #Bpiiral =R e TR W i D s A H D
R R o E I N =R = I e N | R I =
2019(5):22~24.

[2] ki, XHE, FHEM, FIEIETEIEANGRSEE SN
B3 SRS OGR FH 7,2021(4):96~99

31 H&E, o, MK, % i LRSS R N Rl AR Bttt
BOF (1] ESHTESESR, 2023, 45 (2) : 4~

[4]  SREREGH LR S NGRS SR AR SIS e R
PRSI (] SR 212,2024,39(03):119~123.

203



