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Abstract
Addressing the core issues prevalent in current robotics technology curricula, such as the fragmen-
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tation of knowledge modules, the “labeling” of intelligent technologies, and the lack of systematic
thinking among students, this paper proposes a curriculum reconstruction framework centered on
systematized Al capability empowerment. It innovatively constructs a three-tier progressive model:
“Foundation Cognition Enhancement - Al Enabling Toolization - System Synthesis and Innovation”.
With the “Structured Teaching Case Library” as its central pillar, this model deeply integrates cut-
ting-edge Al technologies like machine learning and computer vision into the traditional teaching
trajectory—from mechanical fundamentals to control integration—following an engineering logic
of “demand traction and problem-driven”. Furthermore, it outlines a three-phase integrated teach-
ing path: “Correlation and Infiltration - Thematic Inquiry - Project Integration”. The aim is to sys-
tematically cultivate students’ core competency in using Al technology to analyze, design, and opti-
mize intelligent robotic systems. This provides a systematic solution for New Engineering curricu-
lum reform, combining theoretical foresight with practical operability.
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Figure 1. Al-driven reconfiguration model of the three-level knowledge system
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Figure 2. Workflow diagram for workpiece recognition based on convolutional neural network
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Figure 3. Architecture of the teaching case repository
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Figure 4. Flowchart of the three-stage integrated teaching method

E 4. =M RS HFERIZEE

HOF R IRR T

DOI: 10.12677/ces.2026.1410841

760

BFEH T


https://doi.org/10.12677/ces.2026.1410841

RE A

4.1. B—HrE: XKSEAHF —EBWERIAAIESR

S BUE ZE IR AR AR R T R A RSB, BEE TR AT EUHRALES N2 g0
Hig(nizahz. @udstE)n, AR AN TR MM S, IESMAMmEELY, gis
SPR 5 REROR Z 1A N ESRIRE, T 3 () FRA R BE 22 HoAZ0 H AR FE B2 A AT+ HLas A
B RENEIHERL .

FEHEETE L, RAR R RBEAE, R OB REMM B RY], 1hpEBD# I ALRAE
TERIRZI B . GOFEVFARIL 8 NPUL PRI, OB AR IR =PSB SRNG . 1 SB %4t PID #5477
IFAEBARRI N RAFPERE: ARE I 0T HRGE R G R IEOL T, 15t PID $EHIIAE; a5l
N B N A B RESE R BB, IS RTAHRLE AL SESEHLE LR B S HOARNN RGN ENE . AR
B, BTN E AN B4 S 3%, R OES RAELR MR RIRIN, RREE IR A 9 T
TLALBPNEN, e SR 3] BUE OB T A5 SR A A
42. FHB: TERRABF—EFTIEscB it

W B S REE AR R P AT RE THEALSR, BT TR, 0 BAR2 51 3240k Al
MONFINE & FAG AR L N Rl R A RE TR, SEBUAAEIR SR B TR SL BB I AL . fEARIT B, R
FHBR RS 5 /NI H IR TS A AR, BL— R (AT R — AL IR A, %06 PRATH
2] - PR - SRR TR SEEI PR B BT A% Do 1L 2 A A D SRS TR ) A
i, REMA AL THE, AHETHREE.

PATE AL ARLSE AR AR & U . URAT, 22 AR A S0 IR R IR 5%, WD RS AT TR
Aty WP, BOTREUF RO B AR (RS AL 2 [ WS R ), TR GBI S B AR TR R (RS L Sk
P BINMBARIERFIT, 515%EMEAR AT TRWEHS RSN G WG, 4N 5
AR REIUH , Bl HARRER SN, R8BI ARGUTT R, K AL s sSzRrdz i) 5 o i) il
fz 0 TRMGE . ARG I EBIN, A4S AR RS, IRABEMREHR L Sk
e BEFER RS RS AE T S AT, AR R AL TRMEM %, EVIPTRECR AL TR
BEATIRAY . SRS P TR AL B 2

43. =B : TEBSAHF —SIHESAIHKT

APrBok BRI, MM TRSGGEHE, HH KRBT E s AR 5 67 4K
B AT, EARE - ARF RIS ST E . SIS AT R e iR, WKah A UL
BIBAE A TE SR $RES BAERIREA[9]. WTH BOTHR AT RERIE Tl AE sk, B msith. JhsdE
Lok, i X — AR H M, 1EEAE RIS GIRTEe I iR Tt

I YIRS HLES N IE R GUX — LA PRI H G 2 A% AR B B BOR. SLAM FAi. sh& M
RIGEFIR) ], SEREIMBI 3R AP R R, S A thdl e, S mi i B R AR AR S
AL THE, PARIBOA AT 2 P @R oA, 7 Rk 50, RGeS MSIE el i . Zra i
HIBRZ T ME N IREE A Z5 R 5%, R Z0Pr i s, BN BE S RGER. RO, B0k
SR BIBNE B SE3ATT, R B A AN RGeS BRI IEE T LUK I MERCR S . AR B
BRI E R By WA 18 BUR GETT 8 MARASE S 4642, SCBULAUETRE T ZR 52T T

5. &g
St L 38 A A ) SRR R K B 7 1E (A G0 A A 2R 5 A T8 s R JEAH L T 1 I

DOI: 10.12677/ces.2026.1410841 761 ClE e E= R


https://doi.org/10.12677/ces.2026.1410841

R A

FEAE AL Gt LIAU - A58 - BREh - 4261 % 0 B Z MR R IR S84 UMl DL SCHE B BEAL 28 N R GER IR - 1k
K- PAT AL RE T EDR I R, AT DAL a8 A BRI AR IR R TINR, 3R H T —MERIR
RREN . B RO B AR B THREIL R T — R MG a o Tr ik, BLBOR IR RIS/l N S AR 5C
BV NA RIS H L TSRz R 22 B

ASCE St T ALIRAE S 7 ) = 2 JURTR A R B, R HLas AR <88 B R i A O oA Wil 8 e
B DIReREe, BT REAL, JFRI 7 MIERARISR AL CTIREE) 2 AT fEBE T RALCnTIREE), it
ZARIE R G5 QI (R U RE) 1775 T e F1 2B 642

FESEERIFALTT I, ASCWEFE T TS B RO S = Bl & #edik. Hrb, #eaRplEd ™
R Z RS 7= - 52 - B - 387 DR KRB A B I HEN L, W DR M BTV BOR SR Bt N # B,
fEH N A RIS IE RN &5 N S AL R e, ik IRl as AR S b A A SO0 T BT LAYR 5 B
MIBTI . ESLIEAS b, ACCIR 7R T ORBBE - TRURT - B H B =M Bl & #ee Tk, 1t s
HAIIFIR S SR RBCAR S AR, ARk 7T BRI R SE R KRR IR SRR IR BRI
T, NSRRI T MHIR AR B BT 611E A BE 1B -

LR, AR R AR - SR - T5E AL AR EATE R, L NEOR IR M RS CE
Seft T 2RI, DATEM AL R B AR A RN R A5 . DURT SRS A R 2L BE R B BRI DAt
HBNG FRETTRE

EHEWHE

WL AR ZEA ORI H “ AL TREE T REIRYR A TR TR — IR LR FR R R WL " (JGCG2025398);
IR — AR TR R 2B AR EE) “DLASAFIAR” o v BRI NN 2= B R — R o

S5k
[ ok, B2, RGN F TR R TS AHLA RS R0 G U EOE S S, B S T, 2023, 22(5):
225-229.

[2] i#eE, BREE, B, MRONTOLEE NS RGBT A [T]. MU ST R 5 A1HT, 2024, 37(4): 152-154.
[3] Miao, R,, Jia, Q., Sun, F., Chen, G. and Huang, H. (2024) Hierarchical Understanding in Robotic Manipulation: A
Knowledge-Based Framework. Actuators, 13, Article 28. https://doi.org/10.3390/act13010028

[4] Liu, S., Tian, G., Zhang, Y., Zhang, M. and Liu, S. (2022) Service Planning Oriented Efficient Object Search: A
Knowledge-Based Framework for Home Service Robot. Expert Systems with Applications, 187, Article ID: 115853.
https://doi.org/10.1016/j.eswa.2021.115853

[5] Jang, D., Cho, D., Lee, W., Ryu, S., Jeong, B., Hong, M., et al. (2024) Unlocking Robotic Autonomy: A Survey on the
Applications of Foundation Models. International Journal of Control, Automation and Systems, 22,2341-2384.
https://doi.org/10.1007/s12555-024-0438-7

[6] Rodriguez, ., Nottensteiner, K., Leidner, D., Durner, M., Stulp, F. and Albu-Schaffer, A. (2020) Pattern Recognition for
Knowledge Transfer in Robotic Assembly Sequence Planning. /EEE Robotics and Automation Letters, 5, 3666-3673.
https://doi.org/10.1109/1ra.2020.2979622

[71 Ak, Brehfe, £—%, 5. £ E WS T SLI8 28057 6 R & S F[T]. SRR S0 53R &, 2025, 44(8):
161-165

[8] EWI, #HEHE, Fata. ET LR DN T I m Be e i w it [J]. SR 58, 2025, 42(5): 186-191.

(91 U2, BEMESE, RN MLEs NFREEIEGNSE = #ph & s B AR SRR R 7L ). T AIE BALEE, 2025(5): 57-
63.

DOI: 10.12677/ces.2026.1410841 762 ClE e E= R


https://doi.org/10.12677/ces.2026.1410841
https://doi.org/10.3390/act13010028
https://doi.org/10.1016/j.eswa.2021.115853
https://doi.org/10.1007/s12555-024-0438-7
https://doi.org/10.1109/lra.2020.2979622

	《机器人技术》课程人工智能体系化赋能教学改革研究
	摘  要
	关键词
	Research on the Systematic Empowerment of Teaching Reform in the Field of Artificial Intelligence through Robotics Technology Course
	Abstract
	Keywords
	1. 引言
	2. 理论框架：基于AI赋能的三级知识体系重构模型
	2.1. 基础认知强化层——重构组件认知，预设智能接口
	2.2. AI使能工具化层：掌握核心工具，理解赋能机理
	2.3. 系统综合创新层：驱动系统集成，实现方案创新

	3. 核心支柱：结构化、层级化的教学案例库
	3.1. 严格的层级映射与工程化设计
	3.2. 四轮驱动的动态更新机制

	4. 实施路径：三阶段融合教学法
	4.1. 第一阶段：关联渗透式教学——建构智能认知框架
	4.2. 第二阶段：专题探究式教学——培养工程实践化能力
	4.3. 第三阶段：项目整合式教学——实现综合创新跃迁

	5. 结论
	基金项目
	参考文献

