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Synchronous Control of Center Distributed Multi-Head Embroidery Machine Using
Disturbance Observer
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This paper proposes the center distributed embroidery machine structure with 1,500 RPM, 52
heads for productivity and large sized embroidery goods. The synchronous velocity controller is
adopted for control of the 2-axis distributed embroidery machine and the DOB(Disturbance
Observer) is also adopted for minimizing disturbances caused by needle cams. For driving
experiments of 2-axis center distributed driving structure, two conventional 26 heads 1,500RPM
embroidery machines are used. It was shown that the center distributed driving structure with 2-
axis synchronous control can be one way for implementing a large embroidery machine.
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Fig. 1 Power transmission structure of conventional
embroidery machine
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Fig. 2 Proposed transmission structure of embroidery

machine
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Speed control system(2)

Fig. 3 Block diagram of proposed synchronous control
system for center distributed embroidery machine
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Fig. 4 Simulation of load disturbance caused by head
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Fig. 6 Velocity control simulation with a disturbance
observer
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Fig. 9 Control results without/ with a disturbance
observer

Table 1 Performance comparison with/without a DOB

Disturbance | Without With Enhancement
frequency DOB DOB rate
5Hz 0.023 0.011 53%
10 Hz 0.023 0.014 40%
15 Hz 0.023 0.016 31%
20 Hz 0.023 0.018 22%
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Fig. 11 Synchronous position error for step input
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Table 2 Gains of the proposed controller

Item Value
K, : Proportional gain 30
K; :Integral gain 10
K,p : Synchronous proportional gain 10
T : Q(s) filter time constant [sec] 0.01
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Fig. 13 Velocity control result with and without a
disturbance observer
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Fig. 17 Each embroidery results by 2 machines
synchronous control
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