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Abstract : Addressing the current issues of high sugarcane damage rates, low automation, and insufficient
clamping stability in sugarcane whole—stem harvesting machinery, a sugarcane harvesting robotic
arm suitable for field operations is designed. SolidWorks is used to complete 3D modeling and
motion simulation, establish a mechanical model for grasping the whole sugarcane stem, and perform
clamping force calculations. A control simulation platform is built based on ROS2 and Movelt2 to
complete trajectory planning and controller design. The simulation results show that the robotic arm
can stably complete actions such as grasping, lifting, and transporting sugarcane. The clamping force
matches the mechanical characteristics of sugarcane, and the controller has fast response and high
positioning accuracy, providing a technical reference for the intelligentization of sugarcane whole—stem
harvesting equipment.

Keywords : harvesting of whole sugarcane stalks; robotic arm; SolidWorks simulation; force analysis;
Movelt2

515

F P A KA O DA B = 32, BATWOR ARV R . s m . S SN Las (P S 003, 2 ooty H B
BRI I0  BUAT AT A5 22 R NI iy, W HREAMEAE R M 2E, Sy B2 . FT9 . EUREE [ ' MU
BT R BaElEeed, WEERTEGE R T B, RIS TR RIS R, A E AR
WL NS FF R, Bk S — 2 ) — 16 —F IR R o ARSCOUH AT UOR B AR, R 2 U =, i
SolidWorks BUEIGEA A BENE, JTRIIGH /2515, 25T ROS2 (Robot Operating System 2) 5 Movelt2 SZaEIRI S EE
i, AT f T, S R AL IS

HAES:

IIEESHEITRITIE (45 AB23026069;

HERF AB241484034);

I"HREBEAREESE (2025A1515012901 ) ;

I HRiEEXRFEAFNISETE (202410566012),
AR FEME, % /84, houmx@gdou.edu.cn

034 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. NHEEESHEMBZ N2

(—) fRllES

(a) HEREEATUGRIEUATINE
1 HERITMOR S =S

R HHEME S UORIE L 2 Jerh TR 7 b R etk (%
GE N TIHSCRAL ., 258, BUE I B B 1 3R
o, ANFFTEREZEREE . REVTIRAE . JORH R T MR A, 4
FRUBORABS Fe KRR RS (R B H RS SE 2 e, $RTH s 5 n Talas,
e HIENURAC ORI B R R A 17, E 1 () 9 HIMSEbRrE 75
NHH AT LS, B 10) BB,
A A 1 U F A O TR, AT I 7 AR HE )
FEMA T SR A0 TEANE), SEROREE N, . eI, Rt
FIEGHNE, SEENIERFHEMHLL, APURE FRHXTX
HRIREEN, A EIE N SRR, RIS R R AR A
IR SRR S 5, ARORREZL. T8, BIREHGE X
B, RS K. BEEAFRGRE R, S H RS
BRI PR TR B

(Z) BEEFMEZEHiE

FEERT IR RHTHUT 0 2650k g HREREEATIMEBUE R, B
TR BN A& IR ST R B R m,,, A
250kg, FEATHIET g HLO.8m/s”, WIHBENTSZ R TS Fp M-
F =M, 9=250x9.8=2450N . A H EELEITIBGL L AR 7%,
U T F i/ N F RO E SRR, HlFonn =2
Horp w AHUE TS H R R A R R, FE T
R, — T SLIeWE . AR, P HRE R SeRE
KTz, FHE EEEAHTESE o, FIRERLTATEA 4 SRifE
FEAh B, BDF,.<0 A TSR EHmiXEz, nhgith
RSB 2 A N U e R e o

(b) HEEARIARERRITE

—. &F Movel2 I BEHIHE

FESE AU TR S5 i o 5 TR 22 B s, ik
—BIGIEHAEE J H R BR 5 T s sl xR AR 5 Hud R 6k
ABIGHMIEE T EET ROS2ITRMRIUIICT-G . % TFEFIH Movelt2
BEIMRINESE, B M TV S 5l ) 227 B, DU
PH B I SR 9.3

L. (PRl S AR Sk

5, & SolidWorks HESE A ML & T = A 1 i sw_
urdf_exporter fii 4 & H 4 URDF ( Unified Robot Description

Format) #=0, MBI 07ERS B, 7578 URDF U HORS ff Bic
BAAEM (Link ) M E, FOO SRR MER R, I O
(Joint) MIZEl¥ 24 (DH 2%0) . 5, HHCE i rsa S
Gazebo WHTEINGE, NI ROS2 5 Gazebo HYIH(E, AHFFEHL
BT gazebo_ros_control &, M3k JointStateController PASEH
RATFTETIRE, FH4H KB N2, Joint TrajectoryController
PRGNSR 4o MR, RS0 H RS i =
PEREAT TR, R SO B R E BRSO 1 R M 2

1, DS LSRR

2. B

FHEF Movelt2fy Setup Assistant, XU T 217 0 & A4
Jiko AN ACEZEE TR ESS (Kinematics Solver ) , ZANHFSE%E H
7 KDL ( Kinematics and Dynamics Library ) FkDLfushizs)
SAFEE. £ Planning Scene #Her, M T 6 & AT HRE B AR
PRI RN 50 CAnE 2 7R ) o T8I RViz2 af e, 2t
TS T 5 H RO R R 20RO RZE R A TR
PRI B IR

3. g SHuaI)

AR e AT WA R R L, ARB AT R O T R T A A
5 P B2 ) S s AU Movelt2 29 OMPL (Open Motion
Planning Library ) £3¥:2E, £ RRTConnect (BEigE 2R BHHIH
Pz ) FEHTIEEE R, R R, WE T R
TR IR LRGN, DM ORAE B A0S0 R S WU 1930
SRR, G R o R R B, R RE ST
%, BRI T IR AA AL 4 AL 2 i oA I s . dai 408
AT /joint_trajectory il B Rl s, i@ PID 424
PN Gazebo A REASETTEE

2 Movelt2 SRR F 218 S BT EHFFMB IR

4 T EAR ST

FEEIREN], it A B R SL it 5 8tk 78
B HHETBUE S5, DURCR T Re AR SE St (A8l ) s
WA I TR0 28, RERIRBI A T B s (R, %
ASPPHETIHHRT IR, P2 3R ORI, BB iR 22 s
FEAVFEE M, ARHBGTFAEUMZR SIS . R ek )
PEMERI TR A, RECRENE R i MEEh &S T e, 36k
T B SR AR [ A AR BB T T AT, D SR SEs)
FENLROE R RGO A B E T RS S TRl o

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 035



REFRARSAHFEEARE | SCIENCE TECHNOLOGY AND SUSTAINABLE DEVELOPMENT

~ —I:l%ig

ASCENS T REREFTPORIL R PP R AR . ISR
IREEIFIRE, 3T T —FlE T HURE T H RO ] R 4t i
SolidWorks 58 T AU FHI =ZE B S0 05 FLRIIE, FFXTH
BEEAT L AT T A2 1500 #t—2F, RILROS2H

243t

Movelt2 # T HREAI 6, SEl T HUWRE THIESIEK] 514
PR (FEEERRNT, Frsh AU FaES RS . mRiotse
BCHBERIITRL . 2T S#8(T55, EAsBIRimpoiR . & 0o
o ARG B BEHE AT AR 75 OB REAL AR O T T AT U BOR B A2
SIS

(1] e . HAE AN UMM R AR ROR (D] 4Rl , 202504): 30-32.

(20 I . R R Uk S SRR B OB S (T 0T (D WM T PERHRS: | 2025.

(3] W

HMAE 5 A, TR A B S ()], RFAIRE, 2025,45(01) :126-132.

[4] T . B H GRS Rt Sieiie (D1 M7 [ PRIz, 2025.

5] F57 . HBEMCRA AL PRI 2% S X S ()], AR RE#se , 2026(04): 91-93.
(6] 2= . el it H RN LB L S5 (D] AWM. T PERHRS: | 2025,
[7) Bk . ETE DSO FEEMBEMLE AL SHURIESE (D], BT°: [ PR, 2024,

(Bl M, S5, fUafas  RIE S A s SR SR R E AT ()], TREACHENR , 2025,41(26):117-129.

(9] XU . IR R R A S5 FOHUBR 2 BARBAHLRIRTSE (DI, St SN, 2025.

036 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	基于机械臂手的甘蔗整杆收获控制仿真分析

