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Velocity coordinated control of spiral material placer
based on trajectory tracking
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(1.College of Electrical and Mechanical Engineering, Xi’an University of Architecture and Technology, Xi’an 710055,
Shaanxi, China; 2.Department of Automatic Engineering, Wuxi Mechanical and Electrical Higher

Vocational and Technical School, Wuxi 214028, Jiangsu, China)

Abstract: To achieve coordinated control of multi-speed operation in the spiral concrete batching
machine, this paper proposes a trajectory tracking-based coordinated control method. By analyzing
the working process of the spiral concrete batching machine, the coordinated relationship between
lateral movement and concrete conveying rate is investigated , and a two-degree-of-freedom kinematic
model for the batching machine is established. The error model for the trajectory tracking system of
the batching machine is developed and discretized to meet the requirements of computer numerical
calculation and real-time control. Based on model predictive control theory, a prediction equation for
the trajectory tracking system is established. The objective function for the batching machine
trajectory tracking is formulated, and the optimal control strategy is derived. Simulation results
demonstrate that the trajectory tracking-based control method effectively achieves coordinated
control of multi-speed operation in the spiral concrete batching machine.

Key words: precast concrete component; spiral material placer; trajectory tracking; model

predictive control; velocity coordinated control
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Fig.1 3D model of spiral concrete distributor
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Fig.2 Decoupling of the fabric process

RS ST IR IE A LAz B~ R )
g R S AN, o T XS AR LA 2B T 00
PEATTRIAL , T AR A RL S R A T oAl 8 2 ) i
fifi EREAT 0T o B ORI Y SRR A i e
Fror b, b R BOGCBE A S BORRHAIE A T — 4>
o] PR B o Sl 22 A, S IR ) AR I B
R AR
1.3 HRWRIEEFEE

R ARILAS RS B HITRR Al b e |, TR BE L g 16
AR R o R TR B L AR AR AR
A AR S RT LA O 3 B B« s B B L &0 3 B
B OB B . SR T LU R BOK #5708 Bl AR
O A EHLLEIN Tid b, Ih 1 3 s A S 5Pk AL
% JEAT LAY SRR AT © ALY 84~ HURE T
RELYS) b VR © A RHILAY 84> VR AR BE A
R AR BT R R EE s @D 20 AR L R
AR HRE YR

W e A RHIL A A A mT AT AR O 2 [
JEAB B2 R, TR G A A B HILAE 2 3 o BEAIAL 33
Wr Bz sl , anE 3 Frn o ESTE Y B, i RHILAY
A3 ) A% 2l o R AR 56 - R b PR AR | DA%
W B iz SRR Iy AR AL, A Be , A1
AL BRI [0 B By 3 B2 FTR B 5 HE AR AR 84, At
B B 1z Sl R 2 B R AR A o 3 o ) Ak
BLAG i B2 0912 Bl 2 BB 3 A il LLARAR A0 R iz )
KFRA

vh v

-

o

B

o
oy

(a) AR EIZ BB B (b) RSB B
E3 HmBHEEhFEE

Fig.3 Model of fabric distribution machine
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Fig.4 Schematic of MPC principle
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Fig.5 External wall hanging plate template
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Fig.6 Cloth trajectory diagram of 5~8 fabric
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Fig.7 Trajectory tracking results
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