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Abstract
Amid the integration of Emerging Engineering Education and New Medical Education, cultivating
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interdisciplinary innovative talents stands as the core training objective for Biomedical Engineer-
ing. As a core specialized course, Biomedical Electronics conventionally adopts general physiological
signals for fundamental skill training without distinctive research scenarios, failing to foster stu-
dents’ high-order innovative capacities. Relying on our research group’s resources for electrohys-
terogram (EHG) signal analysis, this paper integrates EHG denoising and preprocessing techniques
into the filter chapter to restructure the coupling framework linking curriculum knowledge and
research practice. An integrated teaching system and diversified assessment mechanism are estab-
lished to develop a research-driven scenario-based teaching paradigm. Featuring dynamic iteration
and strong transferability, this model offers valuable references for research-informed teaching in
interdisciplinary medical-engineering courses.
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Figure 1. Schematic diagram of the overall framework for uterine contraction recognition based on EHG signals
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Figure 2. EHG signal preprocessing pipeline
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ing tasks
= 1. BEURESEETMIRES EHG (F S MAB TIEESME X R
BREEOHIRR BN R xF L LR LEEAMME
B FEYRASIOCIE PR SR, AR AR EHG i & [, FETHE S (EMELL,
ﬁﬁ%&m B svt s A A S A v T o VERRIB B Ja ST A ) R T S A 4D
h Bithe HL R 3 Tk T R
S FERBHE A BOLIE R, A EHG {5 524, FEREOR B B A A BRRAE
ﬁﬁ%ﬂﬁ MFHA AR, R B S ORRFAE DEBRIFIR DR 5L 7 U I PR
TP L B it R B RS FISERE L
B T b B S PBIED 2E 7 5% 73 J2 A TR DR AR, MG T R
TEEREN BEPES. B IR RILACETY i briEl EHG W 37155 HIAEADL L %
8 Jivk, B&BESHR TIAL R AR Z AR BT R
iw%ﬁ%ﬁ%i%%“%%—ﬁﬁ—%ﬁ”ﬁ%ﬁﬁ%% EREEERG: RAE — B MEZEMETRSETE
gwg%ﬁﬁ_'&ﬁﬁﬁ,%ﬁﬁﬁgé%% PP BEME — BBRAL — RE AR, TRREST

g, B se BETAL PR LRI E 7 R~ B4R At R B

23. TERGIMEREOSHEREE

2.3.1. AT - RA - REERE—FAEFRT

KITSLE EAERT EHG 155 0 R R BB, 45 & R ="EM R TR LA ENFKTS (CEER
FHT) REEHCEARR, M CURATHEY - RS - RE St AR, TR R TR R
SR R EEA IR LR & o TRATRT B, G 2 b 3T S HEIE SRS B BRI AR EAL IR K EHG JR 4650
& G S TUEB LSRG ZM TS, 51 S ERE EHG (55 MIRACREE . TIALHE FF: . HF1EdR
B B GRS PP B I ARG B2 WT 10 SE BEBOR BRI, W W DE I AL B ORISR 5 0 W ks P2 5 Wi AR 1) 3 A
FATERIARZ QBT EIATT, e AR EIe 5 TSGRt . TR B, DASE BEHG 5 5 R8O 0 TR
Yyst, B ERA T B B SR AL FIR X, RV ISR IR IS 5 2 R PR AR B T

DOI: 10.12677/ae.2026.16102338 2212 HHHRE


https://doi.org/10.12677/ae.2026.16102338

R

PMIRIE JE D 38 A2 R, HIE MATLAB 7 S 58 AU 5 05 1l S 2 H0s R uie, R m
Tl ie 5K BHG {55 BUAC B SSR R MG, SCOLELRROR I TR st fb it SREH B IKIEseds
= EHG {5 5 LB R, 5] 322 Ao e il e BEUE BT it . i IR S SAIUE, M ERIA
R SCARIGIES BHHA T — R L I 52 38 B N B

23.2. ZHi—@#ESnHIEMEREREE

et (CEMIBRFT) WREFRUEVONEZIRNA, PP F B A —. PREE BB BT S s
B, (SR EL T B S N B8 0 SRV QIR R IR 1 Al AR AT, DA 2 TAR I A A IR & B R oK
KHE EHG 5508 TREBUCERG], B@EEWHMIN, TRIER., FUFRFE=M A2 od e R,
SKHURSAIML . ZYEREHCEVIY, RSB DOFE ARIESR B, BB IR A pe i as voit JR B
AP IR AR R L TALFAZ OOLE S URARAZ O AR R, TR B IEG EE R AR ST St A AR,
PREE LA AR A R 7 8k . SR DL % EHG 15 5 BUAC B RHIME 55 i Dk, B R pPo 22 A2 D8
IS A TNE . P FORTEE . PENR G SRS HE R S ML SR RE ), BB TR SC R S BOR M
M. RIFRBZEFHEEERE, SEFERAISGRIHE SO R DR GITHT R REIERT
RMABATEEVRE, B E ARV LS IRITRE ). RS REVE 1% 5 IR 8 S5 5 R AN 45 & (97
R, B MR AL ARE)), SIS AE LI RIIR A TR .

3. BERMSRAHE MNE

AH QB R BRI S E A BAR, BITRREUTLE S EHG 15 5 20 e B, KA
RO R IR SR (EVIEZ A T) IR, EIAHEA R R b, AREEER G RS
KB R MG K EHG B 8E Shrae (BT B AR, DR s = TR 5w IR R .
Rrugdeas i it 55 8. SEOEAMACERIEZ QRN G 5 000 = — 2RI S SR LR
WA SRS, T Rsh 2 TR T EahE, B2 A AL S Y B S A B AR
Gt TREEYE, VISCHRTHA AR TAZ SR SRR 2R 57 . AW SR 2 sh S 5 EGR
R E e, TERARBIE A2, ATRIESE I AR 3R e R SR 1R 2 BB U 5t
Vo TR RS A SO R FOA R AL . I, e BB SR, AR R T RITEREE, AT
ERB N TGS B FROR S R 280 T8GR, AR TR B ARFE AT R AT 525
TR S URAHWIRL G, SRAATE. AT TR Se B A A

4. ZRERE

ALY 2 TR A% O URAE CEVIER 2 7)) AWEFE A, RITAR 2R (0, JT T EHG
5T AL BEBOR I B Rl & 0 IR SR . FEA Sl R 2 A HESE . ORISR 2 SR RT3 T
RS 00 5 B I PRAE 5 SRR BRI A PRI 5 S SE AR 1A HLRRN R A, SERLERAR B 18 A0R
SRR AL G . MR 5 2 uf B AR R, &R AL AT
WALRIEE s, Sl AR A 02>, B TR RGMCBYEIZR, VISHRT A ET
X SRR IT SRR TR IR . ACEEBR AURIT IS = W AR TAR BV AT s R B =0, mpE
ARPESR L VEHUBAAR S B R RAKE R BARITE B2 TRERIET &, AR5 EHG (5 5 4B
FRGIE, SEEARRTE NG, 1ZRZERL S ) EE G AR BT HORSEAR
UREE, RREEEME TH R PR R EEA I KRAE MER, BB el TR R R IR .

E&WH
2026 FFAL R Tk KA AR IR R BB B H .

DOI: 10.12677/ae.2026.16102338 2213 HHHRE


https://doi.org/10.12677/ae.2026.16102338

SE

(1]
(2]
(3]

2R, MR, B, . SRR R IR T R T E]. AR TR AR, 2024, 46(4): 132-134.
RE, U BPEARRENRGNBE a8 BT[], BTFHR, 2025, 54(8): 268-269.

Tifg, THME, 4. EYES% TREE TR EIE B8] AR 5HA, 2023, 19(15):
148-151.

SRR <R T RR IR FE S R D). R TR AR, 2020, 42(2): 52-55.

JEEE, JEAR, EOCBL, % YIRS TR N PBL #U Mo SRk [)]. R 2EHE, 2018, 20(8): 646-648.

ZEE, T4, TX F 9IS THRBEYSES TRCHREE G S HEHNED]. AW TR, 2023,
39(4): 1838-1850.

Tkb, AR, BEEE, 5. OUH RENBETVETEAEYE S TSR H AP S AT]. PRESEE R E,
2022, 42(12): 1102-1105.

TR SR BEE SR R SEBRIR R[], AR (UWAR), 2025(12): 12-14.

TkgE, AW, T, & RN AR TR R R —— DAEIR R R R 2 A W I 2 TR G137 A1 B R R
HBII]. FHER, 2024(17): 58-60.

Santos-Diaz, A., Montesinos, L., Barrera-Esparza, M., del Mar Perez-Desentis, M. and Salinas-Navarro, D.E. (2024)

Implementing a Challenge-Based Learning Experience in a Bioinstrumentation Blended Course. BMC Medical Educa-
tion, 24, Article No. 510. https://doi.org/10.1186/s12909-024-05462-7

farey
=¥
farey
=¥

DOI: 10.12677/ae.2026.16102338 2214 HHHRE


https://doi.org/10.12677/ae.2026.16102338
https://doi.org/10.1186/s12909-024-05462-7

	教研融合赋能《生物医学电子》场景化教学实践研究
	摘  要
	关键词
	Research on Scenario-Based Teaching Practice of Biomedical Electronics Empowered by Research-Teaching Integration
	Abstract
	Keywords
	1. 引言
	2. 基于EHG特色场景的滤波器设计教学案例开发
	2.1. EHG信号临床应用价值与滤波器教学场景构建依据
	2.2. 知识点与工程流程的耦合重构设计
	2.3. 工程案例赋能课堂的实施路径
	2.3.1. 课前–课中–课后全流程一体化教学设计
	2.3.2. 三位一体多元化过程性考核体系构建


	3. 教学成效与模式推广价值
	4. 结论与展望
	基金项目
	参考文献

