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Design and practice of offline programming simulation for writing robots
based on Robot Studio

WANG Rishuang, WU Zuwei, TONG Mengyuan, CHENG Min

(' Xi'an Vocational University of Information, Xi'an 710125,Shaanxi, China )

Abstract: With the continuous development of robotics technology, offline programming and simulation become an integral part of robot
programming. Addressing the issues of low efficiency in on-site programming and inaccurate point teaching for writing robots, this paper
presented a design method for offline programming and simulation of a writing robot based on Robot Studio. Firstly, 3D models of writing
tools and fonts were created in SolidWorks. Then, a writing robot platform was set up in Robot Studio. Subsequently, font models were
imported to generate automatic paths and conduct simulation experiments. Finally, the method was verified using an IRB1410 robot on-site.

The results indicate that offline programming saves programming time and improves programming efficiency and accuracy.
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Fig.1  Writing desk model
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Fig.2  Tool model of writing pen
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Fig.4  Writing robot workstation model
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Fig.5 Create tool coordinate system
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Fig. 6  Creating the workpiece coordinate system
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PROC Pen_Up()

VAR robtarget P_Up;
P_Up := CRobT();
Movel Offs(P_up,0,0,20),Vv200,210,MyPen\WObj:=Wobj_1;

ENDPROC
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Fig. 8 Setting pen-lifting function
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Fig.9 Program after adding pen-lifting function
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Fig. 10 Simulation result diagram
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Fig. 11  Creating tool
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Fig. 12 Creating a workpiece coordinate system



Hzh b 3 R 5

78 Techniques of Automation and Applications

2026 4F 45 45 35 55 1Y

3.2.4 BGsti Ry

AT A T HARR R T AR bR RIS, 7 F s e 4y
SEPEE ] MyPen” F1 Wobj _17 , i#f A Main pR %, 7£14
HENE S PP B E Main” |, 5 &5 AT, BERA
EORENIGFIETEACE b, A5 A5 U, W e T & 2eia 1 TH%
H, TR RINLAS NSRS T A k™ 74, 5
SETHIRCRE 13 FR .
3.3 XWERSHWN

N T BIFE R T Robot Studio H9E FHLaF NS 2k 4 B2 )5
BT A B, TSI AT . g TR U B A 55
EBEHT A" . LA R R, 5T Robot Studio
M5 FHLAS N B 2 dn B2 O Bk T BB A5 10 35 12 M R AR A5CR
MBERGE . @t {5 B S5, vl USRS S e HL s AR E 1
IEA PRI AT Uk 2D I 37 P FAE e i) TAE 2

B 13 BiHLRE
Fig. 13 Field operation diagram

4 =i

ASCH 3 Robot Studio #4355 M4 A B4 BAR A -
W5 AT PR Y, &5 A IRB1410 Tl HL#S
NIAIE TIZ vk, 45 W %07 15 RE W 45 Je g R e 1), 42
S AL N PRGBS (R kA —
FE () JR B, B an 76 15 5 52 2% 19 25 AR =7y T U T I 9k R
It HXF RS R R AT — o 2R, Aok TAR# #F— b3t
Az g5, LR R B Z 2EF Robot Studio (15 “FHl,
ar N e Ff R

[TTBFIERE, SR3cHl, M@k, & HLEF ANEARYER ge i iy v 5
KRIRLT]. AR ERH, 2024, 43(5) :1-5,14.

(2] At FETHLERE 2] WA CUHLEE A DG T8 sl s il i [ 1]
A sk A SR, 2025, 44(1) :36-40.

(318, . FET Btk R 7R L A HLES A G725 (842 sh 3l
HAMRALLT]. AR 5, 2024, 43(8) :12-15.

[4] =44, ABB THLEF NS T LAES R 552k T]. A stk
FH, 2024, 65(1) : 29-31,34.

[STRoKks, T, EEE. TV ASFTAESMFET]. P T
5 Ak, 2021(5) :28-30.

[6] /MR Tl AL NS 5 TAES 05 BB FHAFSE (1], PLMAE B %,
2023, 38(11): 177-179.

(T84T, Fokk, kLY, % ETEHIRENILEANE FLRH
2 T]. BAME B A, 2023, 7(20) :190-193,198.

[8]XI3C, T4 KUKA Tk WL N gmfe s R L FI[T]. iR
TolbHAR, 2021(3) :118-123.

[9] Kk, Bk, BEHE, . BT RobotStudio () TV HLES A H 3h %
BOTELHT]. WAL S B, 2022(18) :94-96.

[10] maiL, 23K, 5%, . HT RobotStudio [z HL#5 A HE
DB T]. MLl TR AR, 2023, 52(10) :230-233.

[1T]Rny, skocAs, RS, 3T RobotStudio % B il 1 BT F & 1
HRIF[T]. MUMAFS SR, 2023, 36(5) :143-146.

( B35 53 51)

[STBRPE, 2555, XFG, 4. 3T PCA-KNN @l & Fk M KL M
BESEEIZ W [T]. hE g, 2021, 54(11) :190-198.

(6] Fur, BEER—, K, 5. ST Faster R-CNN B3k (1945 By vl ikt
FPUN S SRR I B ARBEE[T]. Bl 53k, 2024, 61(3):153-
159.

(718, B, 8036 . LT LSTM #4245 55 DL 0 £k 1 v il
WHLE BT [ T]. #haesh ) T/, 2022, 37(8) :213-220.

[81 LAY, ke, kIEHk, 4. J:T CNN- BiGRU (i XUHLAF i 12
Wil T]. NS R K2R d)k, 2022, 41(2) :173-179.

(9120, Feph, Z=Wl, 4. T IERE 43 BT i KUBIL Al 7R i B 191 4%
[J]. &)y, 2020, 48(2) :25-30.

[10]ZE@RIM, Bk4k., EHeT, 45 —F POA-VMD HI H % it 45245 5 1
UL ALZE 7K 25 A 18 b b 1l S i R 0y vk [T, HLUR 5 WU,
2024, 52(13) :219-226.

[11]JING H, ZHAO C, GAO F. Non-stationary data reorganization for
weighted wind turbine icing monitoring with Gaussian mixture model

[J]. Computers & Chemical Engineering, 2021(147) ;107241.

[12]CHEN J,SONG P,ZHAO C. Multi-scale self-supervised representation
learning with temporal alignment for multi-rate time series modeling
[J]. Pattern Recognition, 2024(145) :109943.

[13]WISKOTT L, SEINOWSKI T J. Slow feature analysis: unsupervised
learning of invariances[J]. Neural computation, 2002, 14(4) ;715-770.
[14]SONG P,ZHAO C. Slow down to go better: a survey on slow feature
analysis [ J]. IEEE Transactions on Neural Networks and Learning

Systems, 2024, 35(3) :3416-3436.

[15] Bk, R sRAFAEME A T IR [ T]. =5 R 4R (H AR B2
B), 1988(4) :5-10.

[ 16 JRUMELHART D E, HINTON G E, WILLIAMS R J. Learning
representations by back propagating errors [ J]. Nature, 1986, 323
(6088) :533-536.

[ 17]SHANG C,YANG F,GAO X, et al. Concurrent monitoring of operating
condition deviations and process dynamics anomalies with slow feature
analysis[ J|. AIChE Journal, 2015, 61(11) ; 3666—3682.



