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Abstract: The implementation and application of a new fractional order RTD-A(robustness, tracking, disturbance

rejection-overall aggressiveness) controller are studied. Compared to the conventional PID controller, main advantages

of the RTD-A controller are its transparent parameters, convenient adjustment and implementation. The RTD-A controller

is extended to its fractional form and compared with fractional PIλDμ controller tuned by Z-N method and PID con-

troller tuned by Wang-Juang-Chan method. Proposed fractional predictive controller shows good performances in set-point

tracking, disturbance rejection and robustness. Simulation results show the validity of the proposed method.
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Fig. 1 Comparison of the open-loop model response
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Fig. 2 Effects of different β on system response

5.2 (Set-point tracking)
RTD-A : θR = 0.2, θT = 0.1,

θD = 0.01, θA = 0.1, Wang-Juang-Chan

PID : Kp = 4.7960, Ti = 5.6315,

Td = 0.3076, Z-N : Kp = 0.3676,

Ti = 2.2253, Td = 1.5786, λ = 0.8338, μ = 0.8464,

3.

3

Fig. 3 Comparison of the system response

5.3 (Noise rejection)
RTD-A : θR = 0.75, θT = 0.1,

θD = 0.01, θA = 0.4. Wang-Juang-Chan

PID , 4, 5.

, RTD-A

Wang-Juang-Chan PID .
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4

Fig. 4 Comparison of the system response with noise

5

Fig. 5 Comparison of the control action with noise

6 (Conclusion)
RTD-A ,

Wang-Juang-Chan PID Z-

N PIλDμ ,

,

β . RTD-A

, , 0 ∼ 1 .

4 ,

, , ,

PID , .

, RTD-A

, ,

.

(References):

[1] OUSTALOUP A, SABATIER J, LANUSSE P. From fractal robust-

ness to CRONE control[J]. Fractional Calculus and Applied Anaty-
sis, 1992, 2(1): 1 – 30.

[2] PODLUBNY I. Fractional-order systems and PIλDμ controllers[J].

IEEE Transactions on Automatic Control, 1999, 44(1): 208 – 214.

[3] , , , . PID [J].

, 2004, 38(4): 517 – 520.

(WANG Zhenbin, CAO Guangyi, ZENG Qingshan, et al. Fractional

order PID Controller and Its Digital Implementation[J]. Journal of
Shanghai Jiao Tong University, 2004, 38(4): 517 – 520.)

[4] , , , .

[J]. , 2005, 22(3): 11 – 14.

(ZHANG Bangchu, LI Chenming, HAN Zipeng, et al. Theory and ap-

plications of fractional calculus in flight control system[J]. Aerospace
Shanghai, 2005, 22(3): 11 – 14.)

[5] DUARTE V, COSTA J. Tuning of fractional PID controllers with

Ziegler-Nichols-type rules[J]. Signal Processing, 2006, 86(10): 2771

– 2784.

[6] WANG F S, JUANG W S, CHAN C T. Optimal tuning of PID con-

trollers for single and cascade control loops[J]. Chemical Engineering
Communications, 1995, 132(1): 15 – 34.

[7] CHEN Y Q, MOORE K L, VINAGRE B M, et al. Robust PID con-

troller autotuning with a phase shaper[M] //Fractional Differentiation
and Its Applications. Bordeaux: [s.n.], 2004.

[8] , , , . [J].

, 2007, 19(19): 4402 – 4406.

(LI Dazi, LIU Zhan, JIN Qibing, et al. Study on optimization of

fractional-order controller PID parameters[J]. Journal of System Sim-
ulation, 2007, 19(19): 4402 – 4406.)

[9] BABATUNDE A, OGUNNAIKE, KAPIL MUKATI. An alternative

structure for next generation regulatory controllers. Part I: Basic the-

ory for design, development and implementation[J]. Journal of Pro-
cess Control, 2006, 16(5): 499 – 509.

[10] , . PID [J].

, 2007, 24(5): 771 – 776.

(XUE Dingyu, ZHAO Chunna. Fractional order PID controller de-

sign for fractional order system[J]. Control Theory & Applications,

2007, 24(5): 771 – 776.)

:

(1970—), , , ,

, E-mail: lidz@mail.buct.edu.cn;

(1984—), , ,

;

(1984—), , ,

;

(1963—), , , ,

.


