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Abstract: In response to the complex and rapidly growing robot competition projects, how to better promote the cultivation of
innovative talents in robotics is an important problem that needs to be solved. Therefore, this article mainly organizes, classifies, and
extracts knowledge commonalities from robot professional competitions to break down the minimum teaching elements and establish a
knowledge graph. Finally, it provides teaching implementation suggestions on how to integrate competition knowledge elements into
teaching, and provides reference for teaching personnel and participating teams.

Keywords: knowledge graph; robot; competition; educational reform

515

BEE N LR REBOAR (A, WA ST 58 T 55 1O H 2
AENLAS B AL 2 e, T 32 RE ML A AT B35
N R IR 3R I [ ) R e 1 F 2R 2 0, 51R A%
TEFEAIN E EHLES AR S HIHE T Hlas N Ll BA #R
“CH IR R —— 2 RS, R AT
ANA BRI T, A2 BONRTE AR R B rh i 1
FHBL R B o AT SR AL &R b T R IR AT W N A 75
SR, T 1 P AR A AT PROHK RLAE AZE T, tnfTf
HEBHT ARG IR AL H T A R 0 2 )

H BITAR DR A 0 Ot T 17 1« DAFR e 7 firfE 2
W TNERIRR . S P A B Lol R R f Rk
TR RET, BT RPN L “ AR S
PR CA S AFAE 1A 1) R, A SCRE MR AR S o R 347 A &5
WEye, M tdd: (1 @A HIEETA ML, (2) 3§
T L SUPE R IR IR L s (3) IRARIA R B, AR
fSEI Iy S 3%, (4) “DLIREs:” e ZIRLS R %
TP o AT S EIRE 27 B4 S8 8 1R R0 R 0 3 BT T B AR sk
BeH R AR, AT A S AL A A Bl B A A 8 57 S 4
—EBIRTTR

1 AT U TRAEFHS 2

IDIEDREN LS LIRS YNGR S 26 (I IPNE e b ST
B, fESE 4 BRPRECE iR 25 TIHLEY NSRRI TR 1 K.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

*1 2ENBABXZENE

e ERAT o ERAT
“« r o "ué\b | ‘%—_ |
1 iR ﬁ;;%ﬁn &k 1 LS Az
5 RoboCom tHFH188 AT K& 15 R e
K
3 | RoboCup BLEEAMLTLK: | 16 | HFHHAEATer kiR TE
N .
4 | e Aok | 1 | LA
- g
E m i B L s =
5 | mEELEEEnEAKE | 18 *ﬂWKEE?%AmE*
7 1 AL B[] /ﬂ\
o [t 12 At Rovoren 10 | TP LU A BRI
NTT5E
TR IR N N
;| EEAFEREA 0| b
RoboMater
o | EECEENEAGE | [FEIEAKE RobCup bl
RoboTac 28 N TR E 28
o | AEIEAK FHLE AT | 22 | ENLEA A LHAE T
22 e
10 %E*%iQ;M$**ﬂ 2| pEE LA
NN e AL o .

1 BT EEg) 24 | R ERF AN LA AR KSR
L | EEEARARI | [N A Rk
e CHLE AT KgE

13| AEBLLBE AR

111



@" VISER

2025 F 6 & 8 M

EEx FRSRHEIAT A, Hp R HEMO TN
T, AR AR RN S0 R AR AU LA N EL 2 1 2R TR B0y
N4 FREEE: GRS, B EA AR R AL, SR
P, JEISUEE R ] 25 MEEFHRIMI M, K LR
FRIRF A BT LB 4 KPGE PR 2 s

1.1 IERREIRGE

B R SRIE, ZAOEEE B ER IR A I AiE R
SWRAEST, XhRPE AR SRR TREIN, #5 K 5 1 f
FEARR TR RefdifF . AR Ber i i, N T8
A RREr=LR. MIAR NS A A mIRE W W, W
SRR I AT SR B s P L 1) 2 A, 51 a8 R A T R
Ko G . RMARE R 2 JEAEM BT T R+
JRARHURE R +PP+ T2, MR 9> 505 28 DA 75 24
LB R WS UE M RME A BE B N4 T, 2385
TEHETE LRRERE N, BE it RIE, SERTE IR
BMETE PR PR R RS, HARLLSE
PERHEE A AERUIA, (ERAA, SEER, H
RAE TSGR

BIERE N FIRIE A : LV 12 &E =4k
QBT K2, 14 HHANLE AR, 18 R E KR
BRENLAS NG RFE. 24 HEBFF AN NG KT,
FAMR 2 LERE R B Y (0 L I0FE, BT LLZ SRS I L 2%
BT, & TR, B i R Tk e
FHZY, ADRFER T DL E R RS R . TR 3
ZFRTE LR H BT K R AR DCIRAE, DAL
QS SINAbTv-

1.2 EAEERREMRME

BEXTREIT HAGE , 2R EE B B AR SR ey
My R AL A Bk s
it S A R AR A R IR RAT S 1 RE T, DAY
REE SAT ML S FH A 5, BIan s s i 5. AT ANBR AL

IR HEEFEAE . JiEH. TEMmth. TREFE®iH55%
Ji 2, (HR PR T BB MR TR FUEASE  HLE.
R AN Bl 4 55 P BE L AT Mk, P BRAELR T AT, fi
FEIpI7 SRR A B TR &, AR TR EEARE 2R B
TR . B R A O BB A TR

PEAZ A FAE (0 28 S A 90 B 1) 25 S0 11 JE K2 4040 B
RY, Ji DR R 400 BRI T B TFAE — AN SR AV E N kAT
ELgE, MR AT B K. A R 2 5 B AR R 2R 0
Ho7 SR AILAR I B A A A A, BUEAFAR
P EIE R AN B TR E T 2R A LA AT
UNTE SR FE SO B B AR B A FH A B R i, LA AR
BHRERAEACT T IR PR AL, 18 2 SR I R 17
B BRETF RRERS , AR IR ta sk LA 2 it
FIENE O, ERE S REREBE M. TR 4 izl
A SE SRR H BT R RV A OCIRAR, DL R
BRAHTRIC R

1.3 EENAREEMRME

BT 55 I AL B8 18 , 12338 A5 BT 55 DL AE T 37 53¢
TR F RS 285 DRI I B BE 7, Bi 7R R E H 3 Ag
MLas NIRRT AT, % BEIE 2R 00 H B %,
UGN, 8 7, f4ER, VEX B, T AN siktt
TN, TFERGENLAN TR — RIS, (T8
R B, . T BER. Tk, hHE.
AR U BRESE SR, BESAEHNAR, %
LA N B A BRI BT T @R B
fil. WReEVE. AEPUT. BITRESRE .

W R SR A OCIRFR DA RN R, RAE b
R AR 2 b, B9 T WA 28380 7, SEA T HL
WRAER, Pl TRE. A TRE . AseAI . Wk, v T
AxTHII 78 55 U2 s LR IR, B A R IR R S 4
WRHES Fin.

®2 BRAEEBFENREHE

Bh= 3C} 1. 2. 3. 4, 8. 10, 12, 14, 16, 18. 20. 21, 22, 23, 24

REA; BLIRE 1. 2. 3. 4. 5. 8. 21, 22

145 B F AL 3% 1E 2. 3. 4.5, 6, 8,9, 11, 13, 14, 16, 17. 19, 21, 22, 23

TERON BT AETE 3. 4. 6. 7. 8. 20, 21. 22, 25

F#3 GIFBEETRMMIATE

R BN S MG R

BURTTAE  |WUBGSTE DU . HUBUEEE . GRS 2 HUMREE i MR T T2
wit5ZAR Tkt AP E T Pt PRSI PRI MRk R
irppppy [P SRS 5 RR BERTS T e o e python). SRR R, R

NG
Hahtk L. IRARRG. BRSEHEA BRI EE. HREHEA . IARIFR. BH=H]
NI ML) RS IR TR ML, BURAEE . HARIE S AE. BR T
AT |EEON. EshiEHEE. Byl E T A BT, BHRS. G508, FEHRER
112 Copyright © 2025 by authors and Viser Technology Pte. Ltd.



BUACH F iy

Frontier of Modern Education

@f VISER

®4 ERFERERES RHHIRTE

ESE XY AHRUREE HIRTTE
THENURL A SR AR SR, UTENEDEY: . LR #ifE (Python. C++). BiEWIH, BIBIEGL. 3D @
FEHlEE S TR B RG . B, AR B PID #ii . BOBiEH]. ROUER. EaEH 25
LR LR PLEE N MUt 12833 53)7)% BLEs N2 BaEhR. PR
AL LB BT ARRERER . AR RS AR IR S IR AN | AR IR AL T L S
5 EHE I LR WEMLE . (5T, B MIEE I, ToEIE(E . Bt
i LA WATEER ZREEA RS BANEIR ZHANYME AR5 IEE A
AN T8 BUE2E2T . BREESE 2] TN thee s, ER AL
BRI BLAs ANFEH AL S HAT . B AR FRAAER (A*EEi%. Dijkstra Hik. sh&MED
WIS RE &R MR RGBT S AL
F5 EENARZENEARK
25 HARITHE
Etial RSy STM32, Arduino, Raspberry Pi, ESP32
BIERS ROS (Robot Operating System), Arduino IDE, Raspberry Pi OS, Ubuntu, Windows
HRIES CIC++, Python, Java
L OpenCV, Dlib, PCL (Point Cloud Library), YOLO, TensorFlow Object Detection API, PyTorch Vision
s Bk, WoLTEIA, AR LY, IMU (PR S 5R0), RGB AHML, #vRE Ly, /ML 4, GPS, RFID, BEIR{X
AR A*, RRT (Rapidly-exploring Random Trees), Dijkstra, Potential Field Method, Dubins Path
BLas 5] B TensorFlow, PyTorch, Keras, Scikit-Learn, XGBoost
LRI MQTT (Message Queuing Telemetry Transport), CAN (Controller Area Network), RS232/RS485, Wi-Fi, Bluetooth
W& Jetson Nano, BeagleBone, ESP32 , NVIDIA Jetson TX2
i AT Gazebo, V-REP (CoppeliaSim), Webots
el ab 3 Pandas, NumPy, SciPy , Matplotlib, Seaborn
P& S AWS (Amazon Web Services), Google Cloud, Azure
EH R4 PID &%, #BHMZH] (MPC) , LQR (Linear Quadratic Regulator)
HA AL USB, Ethernet, Zigbee, LoRa
H Y T LiPo Hijls, HiJsE HARER
Btk it 3D HTERHAE, CNC LA, RN, DL
AHLAEH. fil e, VEE IR, BB R A (GUI)

1.4 ERMRBREMRME

IR LS S AR B EON A, XU
BENBAT B 1950, L. FIR SR iR 2 oA
WA o Z RS A H LA ARTCLR IR A NP TS, 58
B R DAL 3, i Las ARSI 4 5
DL, SNSRI e 2 (SR AS L, i R RE R PR AIE
FEFEIBAT - B BBV RE ST 5 FiAEH YT s DA N AL RE
(7 A7 38 475 08 73 3 2 SR AL A N FRD e A SR gt A ] BA ip A
AE7], AR EORER .

I BON PR RIS, 4 LA AT IR RE L R T
e BT R B AR S RRIR N B DN 3 Kl
X Al F— LSBTV A RABIE FERRAE,  TTTRE L8 AU 75
FEREIK ORI X PUSRESE AP, 3% 6 2Bk b
HARBI LA FE M ATR TR -

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

SEEOMNPIR HLEE, @ F XL N —E ER, JFAZ
Y B LR 6 HRIRE, BT SR AL S AW E
IRIE, B RO R B R . SRR
FON LA NBEAT 0, LS IE T LU 3R UM, FrLARIRE
T AR

2 BEFEIY

BT PE 2% AR BREE 1 K RO AL o5 N B ST H AT 17
iy, Ry BIE. BT RSN, SERo T
4 FhRAL, JFONARERRSRAY i T R .

XFFHLE N kT A i R ML GERI LR A A
TR BN NS, 25 mRNLE AT R L 22 B
P HEE, S5 E il oK, AR, A%
PEOLH, D Sei i 5 B ARG IO LU SR R IT S BRI SR, 1
S B Rl S AN SRR R 2O

113




@" VISER

2025 F 6 & 8 M

6 ERMHIEWEANG RELNAFIR

L4, AR AR S 2 18 R 5 A 2%
RN Nash ¥t . & 1ESEGERZE HREA IS E . AR LR
[ias ] % Agent ##1L2>] (MARL). Q-Learning UESE R
AN T8 B8 (Distributed AD SATEUESUME (5 S AL TN BN RS
B B AR )8 £ P FIPA P KQML A B R R A
R4Sl 5 BE HBAEL I b5l ER L ZHLENESME S S 1
EAE 5 YA g MR BRI P R G A E
S IRM 2% Mg FRANMEE T P SRR AT G S5 E R Rt
ARk A ARAHEAR LA R H AR, W ] AR ACIE RS
LB BB G @ AT S % RO ER BANTIREVRBEAZFEERERAME—URAMEET

HIRICR .

PR FEFRFI R TR H A% EROR E— 8, IRFFAAL (T
HoemE) Fm, B8J) (RRULSEBRinEaE 7)) fih 3,
FLRRFF ISR BRI 5K, AR kAR AL, belndR g 5
TN A], RN ARTE AR

R FABHAL RN N, BB I A R PRI 35 B
AR, FEASHERE, T TAE, 2% Ok A%
2 B M EEH i B4R F 5k

AT : HrE TR AR 2023 FAS L A NCE,
XJGCJIGB202303.

(5% 3 iK]
[1ZFR &K= K& F AR SEFH—FERE £
BERNEAAFE U BAFFLAZ RN ES BTN EHR
A,2023,42(4):56-65.
[l ¥, Lam,REE S ETHERELRTEI AW

114

A2 K % 4 B3] 78 6 % 7 # #,2023,9(7):166-169.

[B1X1 R, 4% 57 B & R, % e 77 b A B AR IR R AL A T2
VIR R R E R ATHFE[I] A X,2023(17):35-37.
[4]Xiaohong L, Jianjun G, Li Z. Promoting primary school
students’ creativity via reverse engineering pedagogy in robotics
education[J]. Thinking Skills and Creativity,2023,49(9):22-28.
[BIFRAL T, B 2&. — M E T X FHRBALE A RXITN]LE R
# A 515 £ 1,2022(12):195-198.

[6]1Z %% ETH#EE. URRFOETMALERR
%5k [1]. % 5 52 #,2021,43(3):463-467.

[71Chen D ,Li Z Wang T .Exploration and practice: A
competition based project practice teaching
mode[J].Mechatronics,2014,24(2):128-138.

EHEA: RaA (1990—), F, #F, #+, EEZH
RI7 A FFUHE . AL AEH

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



