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A Study on Control Characteristics of
Translation System Using PD Control and LQR
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JL Abstract }

The translation system is made up of springs, masses and a dashpot. This precise piece of equipment is controlled elec-
tro-mechanicaily by a motor and operating program. The control strategy of the system can be changed by spring stiffness,
change of mass, and the damping coefficient of the dashpot. This system proves the necessity and effect of a closed loop
control.

In this paper, PD control experiments were implemented for the translation system. When the notch filter was added on
the PD controlier, we compared the response characteristics of the two systems. The state feedback controller minimized
scalar control gains and the resulting response characteristics of the system were studied using the LQR design.

Finally, we improved the response characteristics of the translation system which are rising time, settling time, steady
state error, and overshoot. LQR was better as compared with PD control.
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Fig. 3 Block diagram of PD control
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Fig. 5 Free body diagram of experimental system
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Table 1. Experimental values of feedback gains for LQR

R K] KZ K3 K4 Kp[

100 | 0.0766 | 0.0071 | 0.0234 | 0.0057 | 0.1

10 | 02436 | 0.0129 | 0.0726 | 0.0185 | 0.3162

plant #1
1 0.5841 | 0.0201 | 0.4159 | 0.0585 1

0.1 | 1.2357/0.0299 ] 1.9266 | 0.1670 | 3.1623

10 | 0.1842| 0.0112| 0.0855 | 0.0181 | 0.2697

5 0.2586 | 0.0133 | 0.1410 | 0.0258 | 0.3996

plant#2 1 0.5075 | 0.0187 | 0.4433 | 0.0568 | 0.9508

05 {06565/ 0.0214| 0.7081 | 0.0786 | 1.3646
03 |0.7872] 0.0236 | 0.9887 | 0.0993 | 1.7759
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Fig. 6 Step response of PD control in case of plant
#1(k,=0.7, k,=0.03)

Fig. 7 Step response of PD control in case of plant
#1(k =0.1, k, =0.015)
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Fig. 8 Step response of PD plus notch filter control
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Fig. 9 Step response of PD plus notch filter control
in case of plant #2
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