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Abstract

Against the backdrop of “New Engineering” construction and the digital-intelligent transformation of
education, the traditional “Fundamentals of Geodesy” course faces several challenges, including weak
practical components, abstract theoretical content, and a relatively monotonous learning experience.
To address these issues, this study proposes a teaching reform scheme based on artificial intelligence
and contextual simulation. The reform is supported by Al-based intelligent computation, 3D simula-
tion visualization, and authentic surveying and mapping tasks, and aims to construct a teaching
framework characterized by “knowledge visualization, process intelligentization, and practice con-
textualization”. By introducing Al algorithm demonstrations (such as least-squares adjustment and
error-propagation simulation), virtual simulation experiments (such as visualizations of ellipsoidal
geometry and gravity fields), and real-data-driven engineering task teaching, the approach achieves
deep integration of theoretical instruction and engineering practice. Practical results show that this
teaching model significantly enhances students’ understanding of abstract theories and their data-
modeling capabilities, increases learning motivation, and fosters innovation awareness, providing a
transferable paradigm for the digital-intelligent reform of surveying and mapping courses.

Keywords

“Fundamentals of Geodesy”, Artificial Intelligence, Contextual Simulation, Digital-Intelligent
Teaching, Educational Reform

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

ORI E AR AEJyll 2 TR A OURAE, RNt RS SRR A AR b ) B B
WRIE, FEREFRA A M SNRE 0 B @R oAt TR B 4S5 T7 T B AR F[1]. VRASE N TR i A
BRE KK AHETFERT . ARG, ARt IRZEFIREF2. 5385 M Hedh A PR A5 2 AN Fn s
e, BRI, AR TN, MK “EER . smiiR” TREERRRER]. K
LIRS GHAAGE M, 2R IS, BB . “HIHR, BRI M8, SECAE
FOPMERER S BRI . SCERBE A RAZIR[3]. BEAE BT TR B DU A B S, =
TREHH mImHE S SEART BN EAR F[4] [5]. NTHEEEAD. B BB TR E SRR E,
NMZIGRIEIRAE T REBAL SIS HERAR6]. HAT, O RRERANZRET I Al Fr 25
[7]+ HEFDL07H GNSS SEIR[8] LA K FHT R RS IT Fig 27 S B BI[O] o (EAE RN 22IER) 1R AAH A7
S, AR SIRIE A EIRARL S, 07 CEORPE RS 8] LA 5 3 rT A7 T R AR TE 70 A4
b, MR AL AN AL B RSO S IR AR R R R & A ST, AT TR AL
WRRE. D7 EOREN. AR5 T RANE REPFI AR O BB, BAERBULSHA KRR, -
TAESEERE I SOUERE ), N RAE B e T SR (PR A A 5 S ke 5

2. HFUEBABBSWITER
21, BERMEEE
CRMI R LR AR F L, N TR . BB A B A I

DOI: 10.12677/ces.2026.143164 18 ClE e E= R


https://doi.org/10.12677/ces.2026.143164
http://creativecommons.org/licenses/by/4.0/

Wrscat

27 %O, SIS AN RS TR RS, W2 DRI SRR Rt Kkl
B BeA R &R 1) Sl SINN T RES MR BT B 5 R A% I B S Mh 5 00 42 i) At DL R
HEREXLEI, e “BM - oHE - 07 R - IR MR b EIEENE AR, BRI S A
IMTREST o BIUNMERE A3 B vH R SRR O BRI B BTt 55 AT LLd i A= pfe a0 T8 e KA 7Y DeepSeek #E4T
T, SRR S A RRE )35 B R 07 HBORBEAT AT, {24 A RERS S SIS 5 3 (K 2 )
ks 2) MEEET ARG 0 BEOR IOURAE RN B, CRARER LT ARARASH. B ITHEE, R 22
SEFIRBRE AT A B AT S, S IR B SR S BIE R 2 o B3PS ST (2% 8]
B AAAR R, 1T LA I AR N D e KA DeepSeek AR RMG HEIAR, 74— AN AIAE B 5t
I, SAAE AR RN 7 NS, IRZ R AR B A (B RS 3) LL “ TREES WAL + Al H
Bt + D5 RIGIE” NHCARRE, AR A7 OB h 58 BT 55 SR M S B Hy g, O Al
e ST AN REREE S MRS, TR B L T RO RS Bl TR R R
T (B AR AT 55, AT LU AL BORMUE LG B, 22 A4 BERG IR ZI iR B vh I B B AN E AR, AT
REMSARYE LREAE S5 I BARKE L 2R, AT SO 1R 0 AR T I e 3

2.2. FEWITIES

___________________________________________________________

% H * Hy ;. T
T - - A
o I 0] W i ] B
2 % B R B B Fﬁ
#® % T 5 5 5
fl 5 i & s ﬂ
SNE N T
L T
b3 Z z % ¥ ¥
4 Vil
% <
PO £ £ b
AT BE B B i L H H
MR R 1) |
5 IR B )
BRALECE T R

Figure 1. Diagram of the instructional design framework
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Table 1. Implementation pathway for teaching reform
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Table 2. Statistical values of practical teaching reform indicators
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