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ABSTRACT: The work aims to improve the production efficiency and flexibility of the sorting and packaging worksta-
tion, and explore the use of virtual simulation technology for validation in early design. With the production of chocolate
chip cookies in a food company as an example, a robot sorting and packaging simulation workstation was proposed by
combining conveyor belt tracking and visual recognition technology. Under the development environment of ABB's
off-line programming and simulation software Robotstudio, the 3D modeling of related equipment was carried out, and
the space layout of the workstation was completed according to the task requirements. After that, the steps of creating the
conveyor belt, designing dynamic Smart components, connecting workstation logic, enabling the tracking function of the
conveyor belt, recording camera data, and programming robot control program were required. Finally, the structure of the
workstation was analyzed and the parameter setting formula of cycle time was obtained. The workstation could dynami-

cally track the cluttered materials on the continuous moving conveyor belt and complete the sorting and packing task, and
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could adjust the parameters according to the theoretical calculation method to meet the demand of production rhythm. The

workstation achieves the expected functional objectives and can provide reference for the research on efficient and flexi-

ble production of robot centered sorting and packaging systems in all walks of life.

KEY WORDS: industrial robot; conveyor chain tracking; visual guidance; sorting and packaging; cycle time; simulation design
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Fig.1 Workstation model and overall layout
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Tab.1 Attribute parameters of conveyor belt
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Fig.2 Design drawing of Smart component for camera
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Fig.3 Design drawing of Smart component for chuck
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Fig.5 Overall logical relationship of workstation
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Fig.7 Program architecture and processes
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PROC calwobj( )
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Fig.8 Trajectory and material
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Tab.2 Cycle and offset analysis

n X/mm Z/mm
0 0 0
1 30 0
2 60 0
3 90 0
4 0 20
5 30 20
6 60 20
7 90 20
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Tab.3 Parameter setting and experimental results of different cycle time

t/s

= P = o ol

Fs  Tis#&)  Ly/mm vi/(mm-s~') L,/mm vo/(mm-s ') ve/(mm-s~ ') - S
1 12 200 150 90 60 800 10.67 10.69
2 12 180 125 60 40 800 10.56 10.56
3 9 160 150 67.5 60 1500 7.93 7.93
4 9 160 150 67.5 60 1000 7.93 8.25
5 9 160 150 67.5 60 800 7.93
6 8 155 160 80 80 2 000 7.03 7.11
7 8 155 160 80 80 1500 7.03
8 7 155 180 70 80 3000 6.03




- 234 - (-

2023 7 H

6 Z5iE

Tl L s N FILa Lot /F o BB iy AQ ek
AR, L0577 i 7 PR AL A P IR A B 1O B2 1Y
JE T o AR SRR RE B dh 28 W 35 50 S F 7 Al i A2 74T
FEOR, MIATE LA 507 5AF RS #5& 7 Tl Al
e N R AR . TR RN b, 5B EERY
i EBTHIIRER ABB ML ARSI E T BRERBOR , 4
PRSI T R 2% 3 i ikl 2R SLAB YRR B 25 BR
B By P @ U FACR o MU 5 TARS 1Y R 522
ROAATIEE, Bk 1 AR RS R0 E o~ A IE# P
Lt I o 1207 S8 8w T AR MIRCR AN, AT
PATE R it B Bk 6 7 i 0 P A0 e 2R 7 T2 i T
ARG B, 3 0] LT 88057 J5 70 AN R I B0 A 1E AR
PRI T BB AR N BY, S ARG i 2 E A B
ISR AR S E . 98, S PR EEIE
MNREHRZ , BTN EAR | Btk
AE . 1B 4 RA S SR DO AR, B R A

S 3k

(11 BRACE, EHLEL 3T ABB UL A UGE B AL 1% A 25
RG] A TR, 2020, 41(1): 116-122.
CHEN Yong-ping, WANG Kai-kai. Design of Double
Transmission Tracking Packaging System Based on

ABB Robot[J]. Packaging Engineering, 2020, 41(1):

116-122.
[2] ZEH. uERie M. dbat: fb2E Tl AL,
2018: 1-15.

LUO Ding-ti. Introduction to Packaging Discipline[M].
Beijing: Chemical Industry Press, 2018: 1-15.

[3] <. FETUUH LG Y A2 B A SR RIS [T].
F55 5 LB, 2020, 38(5): 60-63.

Tan Zi-hui. Research on Packaging Process Sorting
Technology Based on Binocular Vision[J]. Packaging
and Food Machinery, 2020, 38(5): 60-63.

[4] FENG Ling-yun. Research on Intelligent Production
Line Design and Dynamic Balance for 3C Products[J].
Wireless Communications
2022, 4136978: 1-9.

[5] PHEG¥e, Sk, YA BT IR Ao
HRGEIT[I]. 2% T2, 2018, 39(11): 204-208.

FU Rui-ling, YU Chun-lai, FAN Tian-tian. Design of

and Mobile Computing,

Packaging Sorting System Based on Parallel Robot[J].

(6]

(8]

[9]

[10]

[11]

[12]

[13]

Packaging Engineering, 2018, 39(11): 204-208.

R T e A A A R LA N R RS
W], 5P, 2016, 32(2): 94-97.

YAN Pei-pei. High Speed Sorting Robot for
Non-Typical Food Production Systems[J]. Food & Ma-
chinery, 2016, 32(2): 94-97.

PUEST, MR, ML B R R R R S
[J]. && Tk, 2021, 42(5): 276-279.

JIA Chao-guang, XIAO Hai-xia. Rapid Sorting System
of Food Packaging Based on Machine Vision[J]. The
Food Industry, 2021, 42(5): 276-279.

DEWI T, RISMA P, OKTARINA Y. Fruit Sorting Robot
Based on Color and Size for an Agricultural Product
Packaging System[J]. Bulletin of Electrical Engineering
and Informatics, 2020, 9(4): 1438-1445.

EWENS. 5T Robotstudio 1975 3¢ 1% &2k 7= 0 KL
[7]. A% 5 ML, 2020, 38(5): 55-59.

WANG Xi-ming. Simulation of Chocolate Boxing Pro-
duction Line Based on RobotStudio[J]. Packaging and
Food Machinery, 2020, 38(5): 55-59.

W, RE, EHM, %, BT PLC HLHLEEA
([ Bl A = 2R BE LR RG], Wl HE R S5
K, 2021(11): 63-67.

MENG Jing-jing, HAO Rui, WANG Hui-qing, et al.
Design of Intelligent Packaging System for Automatic
Production Line Based on PLC and Industrial Robots[J].
Manufacturing Technology & Machine Tool, 2021(11):
63-67.

INSEER, BEELR, XI/NE. EET RobotStudio f¥ Delta
B N Bk BEBR R 7 R 07 HATFE (0], AU il
& TH2, 2022, 51(6): 65-69.

SUN Shou-yong, CUI Hui-juan, LIU Xiao-ying. Simu-
lation Research on Tracking and Sorting of Delta Robot
with Double Conveyor Chains Based on RobotStudio[J].
Machine Design and Manufacturing Engineering, 2022,
51(6): 65-69.

ME AR, FAFIA, FEK, & ETHISNES
RobotStudio MPF 1284 F= 2R G EL[J]. 2S5 E 5
HLE, 2022, 40(1): 64-69.

HAO Rui-lin, ZHOU Li-jie, CAI Guo-qing, et al. Simu-
lation of Biscuit Packing Production Line Based on
Machine Vision and Robotstudio[J].
Food Machinery, 2022, 40(1): 64-69.
e, XU 5T AR A Al R AR XU )],

Packaging and



Fa4E 13

Rz, S FETHE LA R ER rO L as A R A TAR N 5

+ 235 -

[14]

[15]

E 2%, 2022, 42(5): 8-9.

Anon. Green Trend of Food Enterprise Packaging under
the Background of "Carbon Peaking and Carbon Neu-
trality"[J]. China Packaging, 2022, 42(5): 8-9.

W, Xl RS E N TPl N LR 5
FESGMNAD]. LR ARSEH, 2021, 3805):
223-229.

FENG Ling-yun, LIU Kai. Development and Applica-
tion of Virtual-Actual Practical Teaching Platform for
Robot[]].
Management, 2021, 38(5): 223-229.

Wz, SAM, RS, 45 5T P sde B AL G
fIBLE NI ARG 05 k], A HURS A shit

Industrial Experimental Technology and

[16]

T4 AR, 2021(8): 126-130.

FENG Ling-yun, GUO Can-bin, ZHU Xu-yi, et al. Si-
mulation Design of Robot Assembly Workstation Based
on Magic Chuck and Vision[J]. Modular Machine Tool
& Automatic 2021(8):
126-130.

EIyse, EUFE, 2R, 4. T RobotStudio YT
b B N ik B BR R O (0], PLAR BT S g,
2019(11): 231-234.

WANG Gong-liang, WANG Hao-chen, LI Zhen-yu, et

Manufacturing Technique,

al. The Simulation of Industrial Robot Conveyor Chain
Tracking Based on RobotStudio[J]. Machinery Design
& Manufacture, 2019(11): 231-234.

SRS R



