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Control System of Precision Palletizing Robot Based on Modular Teaching

WANG Yu-ping
(Zhengzhou University of Science & Technology, Zhengzhou 450064, China)

ABSTRACT: The work aims to design a modular teaching palletizing robot control system in order to realize real-time
and fast control of palletizing robot. The teaching system of embedded module was developed with 1802 chip as the core.
The upper computer modular teaching system was developed with QT tool and used to fast set the route and accuracy of
palletizing robot. The teaching signal was transmitted to the control system of the palletizing robot by wifi or serial mod-
ule. Utilizing high-speed pulse drive circuit and closed-loop control locating program, the control system ordered the ro-
bot to handle cargos in fast and precise means according to instructions. The point to point carrying experiment showed
that the positioning precision of the system could reach 0.3 mm and the rotation error within 0.1 degrees. The maximum
relative error for horizontal positioning of robot was 0.45% and the maximum error for rotation angle was 0.83%. The
experiment proves that the system can meet the need of transportation quickly according to the user's setting.
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Fig.2 Control system of the intelligent palletizing system
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Fig.3 Development process of modularized teaching program

WM-GMR-9 5 f, Ff4ME WIFL_SCK #4740, R
FHERAT SPL B2y Jr Ui il 5 5 1% %, SPI Bk
MOSI 5| 14 32 5] MCU ) 10 518, HF 5B A7 5 1)
Kk AR wifi R TAER R R 3.3 V, CS 5]
R 355 R AR B4Rt Index Sty F1 A9 AR 42 10
£ GPIO1 5| bt Bl sceds m AT, SR W
AHTRLE . MR . S AR 2 SRR A
22 LFRHERTHRSZIEIT

P TR ff 0 B T R QT g FH AT Y
Wz B, SR e AEBIE Pt RS232 A {44 MR
WA o EHR BRSO E B 232 PH AR
B UL 5. A R Y T AR R S R e i,
BB IE VDD M1 VSS G1BEIR I 104 <R 241,



© 26 % T & 2018 4F 10 A

o
2
2\
] [VZAN
Zl .
33V u70 +33V
a=pzQ
ER2EZ
0.1 G050 .M
— PW SEL —UO =
WIFI SC VDD_HOST_IO SLEEP_CK 0 WIFI RESET
A | SD_CLK/SPL CLK  RESETn [ pp
133 V—AAnDilyy GPIO1 PDn —
WIF VDDI1.8 B VDD3.3 +33V
47k LED_WIFI l i VDD1.2§ _ "7 VDD33 L
SapzZEA _— 0.1 uF
|| _|Aw (] — u
0.1 1A %88%&'&'?% o1 pF=
WM:iGMR-9
B
WIFI_MOSI ﬁ )
— S
WIFL CS s1T 1
WIFL INT L [0.1 uF [4.7 uF
+33V
M4 REERS wifi 8 TR
Fig.4 WiFi communication hardware circuit of teaching module
+5V — o
5V o sy 5 % 40 T R 38
R32 53 T
33 $501  CS3104 U TRie B -
Ul17
501 = C49 e [T —
D13 E%T ng /Ll_, P2 Feats Nkt B
C2+ 04 Bfrfu® |00 = A ’
D16 ¥, @HMJ—,_@_ 2o~ i 1
: R = e
o7 = a
RIOUT RIIN—2 i FIRE !
ROUTRINTCEg T e, idtserl
GND__VEE[— [y ! SEi{uE 100 s

MAX232 | Do THE LR i
R31 501 1;}, = Tt RAEEH]
+5 V}—M—R{—w
FMante HF
Bl 5 bEAAHLEAR B O

Fig.5 Communication interface circuit of upper computer
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Fig.8 Principle of using the three closed loop system of DC servo
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Tab.1 Motion data of the robotic armcalculated by the
teaching system

Ma <HER yWER z P R ks
AE BEE/mMm  BEE/mm BE/mm AE/CE)
1 352.05 267.34 81.4 167.56
2 1085.22 268.16 81.4 0.41
3 1289.34 917.42 81.4 90.02
4 273.76 920.02 81.4 88.21
5 824.66 919.51 81.4 99.95
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Tab.2 Error of the number of theoretical pulses and
the number of feedback pulses
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Tab.3 Measured position data of the running track

Ao i) x HPPEIEE/mm y WP RBER/mm MCFIER/mm R BREREEAEE/()  RELEIE (AT
1 110.1 0.5 90.2 0.2 /N
2 109.7 0.3 90.4 0.1 710
3 453 0.3 90.4 90.3 7N
4 453 60.2 90.3 90.3 I
5 110.1 60.3 90.4 0.3 i1
6 110.5 60.4 90.1 0.1 VN
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