
S N E  T E C H N I C A L  N O T E  

   SNE 25(2) – 8/2015 79 

Towards a Newer Toolbox for Computer Aided  
Polynomial Design of Sampled-Data Systems  

Rudy Cepeda Gomez, Bernhard P. Lampe* 
Institute of Automation, University of Rostock, 18051 Rostock, Germany; *bernhard.lampe@uni-rostock.de 

 
 
Abstract.  This work presents recent steps taken in order 
to update the DIRECTSD toolbox for MATLAB. Thistoolbox 
realizes recently developed polynomial methods for the 
analysis and optimal design of sampled-datasystems. Once 
released, the version under development will be compati-
ble with the newest versionsof MATLAB and includes the 
possibility of working with both SISO and MIMO systems. 
The text describesthe last published version, an interim 
version currently running and the updates planned for a 
future stablerelease. Some usage examples obtained with 
the interim version are also presented. 
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1 Structure of DIRECTSD 3.0 
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2 Interim: DIRECTSD 3.5 
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2.1 H2-Optimization of a system with delay using 
Zero and First Order Hold 

Figure 1. Structure of the system. 
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Figure 2. Standard sampled-data system. 

>>T = 1; %Sampling Period 
>>H0 = tf(1,[1 0]); %Zero-order hold 
>>H1(:,:,1,1)=ss(1);%First-order hold 
>>H1(:,:,2,1)=ss(1);%First-order hold 
>>P = zpk([],[0 -1],1); %Plant 
>>tau = 0.1; 
>>Fdelay = tf(1); 
>>Fdelay.iodelay = tau; 
>>Pdelay = P*Fdelay; 
>>sys = [P Pdelay; -P -Pdelay]; 

sdh2

>>[Kzohd, err0d] = sdh2(sys,T,[],H0); 
>>[Kfohd, err1d] = sdh2(sys,T,[],H1); 

Figure 3. Comparison of the inter-sample variances for 
the cases with ZOH and FOH. 

sdh2norm
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>>t = linspace(0,T,50); 
>>errs0d = sdh2norm(sys,Kzohd,t,H0); 
>>errs1d = sdh2norm(sys,Kfohd,t,H1); 

2.2 H2-Optimization of a generic system  
with two delays  

 
Figure 4. Structure of the system. 

>>F1 = tf(1,[1 1]); 
>>F2 = tf(2,[1 2]); 
>>Fm = 1; 
>>Fw = 1; 
>>tau1 = 0.05; 
>>tau2 = 0.1; 
>>G = -tf(1,'iodelay',tau2); 
>>H = tf(0.25,[1 0.25],'iodelay',tau1); 
>>V1 = 1; 
>>V2 = 2; 
>>T = 0.5; 
>>H0 = tf(1,[1 0]); 
>>K = [V1*F2*Fw 0; 0 0]; 
>>L = [V1*F2*F1*H; V2*H]; 
>>M = [G*F2*Fw G*Fm]; 
>>N = G*F2*F1*H; 
>>sys = [K L; M N]; 
>>[C, err] = sdh2(sys,1,[],H0) 
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3 Future Version: DIRECTSD 4.0 

 poln
 zpk, tf  ss 

4 Concluding Remarks 
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