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Abstract

Under the background of the construction of “Emerging Engineering Education” and the imple-
mentation of project-based course system, based on the guidance of outcome based education
(OBE) concept, focusing on the practice and research of project-based learning (PBL), this paper
reconstructs the “Teaching and Learning” of “Engineering Electromagnetic Field” course. Based on
the analysis of the main teaching problems and countermeasures of “Engineering Electromagnetic
Field”, introduce the “Teaching and Learning” of “Engineering Electromagnetic Field” course based
on the approach of “Conceive-Design-Implement-Operate” (CDIO), introduces and analyzes the de-
velopment and teaching implementation of four projects (namely, “Vector analysis of electromag-

”» o«

netic fields”, “Dielectric-properties measurement system”, “Power frequency electric field strength
measuring instrument”, “Vehicle mounted millimeter wave radar system”), discuss and analyzes
the assessment and evaluation of learning outcomes of project-based courses, and the teaching
implementation experience and so on.
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FONEFRFH . DA A SR ey RS TRRZE 2 SO b S . R TR
WIEFTEE AT S . OBE Ok E . el MEREEFAE SRR FRMEE, ¥ TREAE T
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(AR ) F2 EHE I A ST A g 81 46 1.

Table 1. Analysis of main teaching problems and countermeasures
= 1. EEHFRIBAI R

P CLFEHRLIA) B0 x5
1 LG IRFEH Y, B OBE #H & %3]

ST [ RN R W T ITRE G PP =R A S /N 2T CDIO MKl ( TREFRi,) s
2 PG R R, FEAERIR A B R L S AR 0 H =X S0 1A AR HNA (TR 1R
3 B BRIR R, MRS, 5 ) B A SN LT 7 LA B0 A

1) WEBDAER (TREER7) KRB IR LR g B, Si07 B RARI AL « Bt
AR TR K577 HARFIE R R ULAC[S] [6] [7] [8]. i OBE BT 51 URFEE MK BT 5 #0#Ljiti, LA
I H AR ERONINT, #T CDIO Mkl ¥cit (LIRS WE, JHEIT 7 #EE RN,

2) EPRMEGIRARH AT A G A A PR S AR AT H s S R i B, S (AR EY)  “#
57 A, W NG, AR IMR AR L TRERBAES, FELEE AR TR
[8] [9] [10].

3) (LiEHMLI7) MWW LT 2wl Mty TR TR, W T2AE2 XTI R B AR
HAFEIRME, 5 B G X BUAR O T 2 s R 5 A BRI 5 B R R TR 2 R A e 56 [ 11]
[12]. [Hlb, 7 Z5INRBRABEE AR T B (CEM)SE B T B W “Hul + 2
A+ HRE + REARES + TR LERA BRI, SR AL S A = 4ER]
MACHE 520 . AR B B s iR B . U 5 ARV R T Wah & S BV B T e

3. £F CDIO iy (TimmlA) B “Hi5%”
31. (TiEBHI7) HEKXRN

(TREEW) hERTRANITH SR BIRTRZEIT: 48, JFERZEM: 20002, 2 TR H A
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4) WAL 5) LR S LR B BEARII R EE N R T 1 R A R R B A S
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Table 2. Professional teaching corresponding to the project

=2 SHEMMHEIHF

5 BUH 8 SR o
HiH A ST Matlab {34k T 5, wrLL L -
) = 7kt A 7 -1 H

Hh B A A A e 0 e 5 R o
i B: ST Ansoft i S R -

Jr e REDI R E 92 EL RS A1 B IR 0 L
‘ SR
5iH C: I T R B
Tt RN A AR S Ry © L AOTREN ﬁ;g;
5UH D P 940 5 B 5 4 H 9B (s TR ﬁgiﬁ
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3.2. E£F CDIO MEEHIM B (T2 fA) 72

CDIO (Conceive-Design-Implement-Operate) T.F£ £ & /5 15 & I F ok E br TFREHE SO a4 . 2000
3 [ JRR 4 B 2 e AN i L 5 KB AR B AR LT AR BIAL Y CDIO B, 23 — LRI BB 24
HHELE, ORI TR E S 55Tk — . CDIO A4 (conceive) . 11 (design).
S (implement) A3z /E (operate) , ‘& LA™ i Biff & 217 Sl A7 1 AR i JA R B0k, B2 A2 DL 3l St o
FEVRFE Z AR HLER R 175 205 2 TRE[2] [3].

S H RFE 2, L CDIO MBS 9 LA, Mkt (CLREmmiln) RIE “#5%” . fEiX
—W R (LR #5558, PBL BRI PN 2 (AR 42 FL3) 1% CDIO HE4E T, J@id PBL 1T
FHFE] . FAERFTTRIE, FBFEFPAEN TRERAGE R AR AR # i E4E DL A iRl Al
FIESLyA L e .

£T CDIO Wi HA (LAY IR E JF R 20750, BRI B [2]:

1) MERE: TUE R BB, R AR E RS A AT 5 E A

2) WITB Bt R I TAEN Y, IR TN, A RAUE T KA R TH, i
EDHETHRI B EE . W R .

3) SR BL: AR AR B BRI B AL, BESS E AR I SE RGO, I
PR 15 G 1 JERI BT B B BT BRI FR B

4) BYEM B X ANBY B S 2 AR R R R S TR A BT A5 (W) R R R G G (R ER
BEPEY S, 40 Ui EOH A 2 A2 AN B0 (08 2) ) S it = W VR N IR R B RPN I — 873, 24
AR B AN ERITA BRI, AR R A IHE 58 38 Fr i A8 i 5 A R G S Bk
KRB BIEMBSERUG, B RN, 15 BIAH R R ST
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41. InB A: BEIHRES T

“HLTESH R E T TH 5 I AR A W A A R DL R SRR BE R RO B IR B
K. TUH FES SRR IR T R R WEIER AR, By, 1 LI AN AR
FOARRE R . 2 A AR — R D o A B AR or 55 PR SRR S8 R 22 e i 5 7 R AL A IR (4] [11] SR
SEHAT Matlab /2y AT AL T, 38 5 P A0 AR 7R 2 3 MR T IR AR L R 6 FEL A S P A 6 B ) TR 19 A
FAALZ T AT B IEF OIS A RO S H LA E . 15 E A AL e BT FE S A o3 5 I AT
kA MEEMIAN B FHRE R B E M R R BN REY B S5 ERTT HE X
HURLI BRRAL TR AR, DR MR ARSI . AR AR Eh 2% SPRER U0 H 32 i, 22 )
RUAT BE A RITH I — 120 O BE S AVE S5 B HE 227 W75 2R ER L BRI PRI AR AN A
Matlab g RERBEAT AT TR, DLRTALL S s “ isn R & IUH BT A 3 A
B, iR A B AT 55 BRI B BT AT TRSE A B A 2 SRR T 1A

4.2. H B: MrEMENERS

“OritEREE RS TUH & T TR B IR AR, R E A AR
BERFVE N B0X — R A . T S B IR R P N AL . TR N S PR R IR O . o
PEMTRN T TS BB I (3R 1 AR FRRFEE AN RS 1, B S, B RO R,
TR R, I MR G, BRI A R AR, (il AR AR, AR
HOM RGP IR, LAWK X SRR N T AR 38 A R E 2 M Josk TR [14] [13]- £
WEH B @B iR, SRR B) Ansoft BUPE(— ik T I A IR T T 33 B i TR i R
= YEHIEAT FE ), BT M SEBUA RO FE A ra PR REDN BT i, R AR FRBE T M SRR T B U AN
TEAN AR R 5 A R AR SR A A LR RE I TU 5 2R

4.3. B C: TN HaENEN

“ AR I 5 R I B A I R A R AR T A e I O R (R, v A R S, BCHE,
NP, Bk, HEhHLG:, BT, BT, THRONLAE AT R AR S RO AR 32 ) ) T A5(30 Hz~2000 Hz)
LA 9« FLAT 23T AR B VP A G i AR S PR R M Y SR s TRE U H [13] 0 T H 328 5 BLR BIR B R P
fERE A AR RO AEIUH Bevhy @A DR, 5 200t dad v A B 0 A I B
BRI R RN, DR BN N AT 21 A5 5 BEAT O PRSI BOR Ay 88045 5 Ak
BRI BT AT, PR — BT M TR R TT 5

4.4. EH D: EHREXRFEEFERS

“EHEKNFERG” BHRE R AR R CCRRRBI7) b i3 SRS AN 18 kR ] 5
THSELLRE, HIFAZOR LIRS 2 B2 K R I R R R G R R H SR dh 4, TR IR — 5]
ITH TR MR RTS8 T H R B e AR i fiisy . R MRERS s A . NI TR b L Bl A B
B E B A AR AR R TR IR H AR AE 30~300 GHz MBI (S Ky 1~10 mm) 2K B, S/ T KB A
B2 18] 2R KPR IS TAR SR B K R RED K A S BRI SR Kl A 285 3 Re AL B AN
B 5T IEEHOR[14] [15]. FEIUH BT R RES, T BT IR S SR AR R . LR AR
S5 VLT IR A B AN, W R A S S R AR R . AR I AR A
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1) AR S 0 BB S S Bt @R, SEIRIAEL, BB B Matlab, =4k HET
i B Ansoft BT BT F B, % TERZ LA UR B DF B2 A B0 DR SRR 0l S iR B Bk
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