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Abstract.  This contribution compares modelling and 
simulation of the ARGESIM Benchmark C9 ‘Fuzzy Control 
of a Two-Tank System’ with three approaches: (1) pro-
gramming directly in MATLAB (2) using SIMULINK and the 
MATLAB Fuzzy Toolbox, and (3) using AnyLogic, a Java-
based grapic simulation environment.  
The MATLAB implementation required direct program-
ming, whereby the nonlinear ODE model for the two-
tank system was simulated by MATLABs ODE solvers, 
and fuzzification, inference, and defuzzification was pro-
grammed by ‘pure’ vector handling feature. The Simulink 
implementation is straightforward: graphical blocks for 
the ODE model, and use of the Fuzzy Toolbox, wich sup-
ports graphical design of the fuzzy controller. Anylogic 
offers various graphical modelling methods, also classic 
block diagrams. But for tis comparison the System Dy-
namics modelling capability was used, which allows a 
genuine mapping of ‘tanks’ as reservooir variables; the 
fuzzy controller was programmed directly in Java em-
bedded into the simulation environment. 
The contribution discusses advantages and disad-
vantages of the modelling approaches – in modelling, in 
implementation and in simulation and efficiency. 

1 Model Description 
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Figure 1: Two tank system with source u, liquid levels x1, x2 
and valves v1, v2. 

v1=0.4 v2=0.3.

u
x1 

ex2 

u

0.25
u

mod 0.25
u

x1 x2 



 S Hödlmoser, F Kitzler     C9: Fuzzy Control of a Two Tank System 

 196 SNE 23(3-4) – 12/2013 

BN
2 Implementation 
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2.1 MATLAB Model and Implementation 
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Figure 2: Trapezoidal membership functions for  
variable x1 . 

 

ex2 

x1 

 nl p1 p2 p3 p4 

p1 p8 p7 p5 p3 nl 

p2 p7 p6 p4 p3 nl 

p3 p7 p5 p3 p2 nl 

nl p4 p3 p2 p1 nl 

n1 nl nl nl nl nl 

Table 1: Linguistic rules for the output membership func-
tion for u of the fuzzy controller. 

 

u
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IF (ex2 = nl AND x1 = p2) OR  
 (ex2 = p1 AND x1 = p3) THEN u = p2 

mb_FC1(3)= 
max([min(mb_ex2(2),mb_x1(3)),... 

min(mb_ex2(3),mb_x1(4))]); 
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x1=40 and ex2=13. 

Figure 3: Calculated membership function for output  
variable u and center of gravity. 
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2.2 SIMULINK Model / Implementation 

Figure 4: Model structure of the two tank system with 
fuzzy controller implemented in  
SIMULINK using the Fuzzy Toolbox. 

fuzzy

 

Figure 5: GUI of the Fuzzy Logic Toolbox. 

 

Figure 6: Interface to draw the Membership  
Functions 

2.3 AnyLogic Model / Implementation 
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Figure 7: System Dynamics Model of the Two Tank 
   System. 
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Figure 8: Presentation of the simulation in AnyLogic: (1) 
control panel, (2) system dynamics model, (3) brief 
description, (4) 2D visualization. 

3 Tasks and Results 

Task a: Computation of Control Surfaces.

Figure 9: Surface plots for FC1 and FC2 in MATLAB; the 
characteristic surface with the fuzzy toolbox 
(nearly) coincides. 
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ex2= -70,70

x1= 0,70

taFC1=6.8513 taFC2=2.126 
taFC1/ taFC2=3.2226.

0.25

Figure 10: Surface viewer with the Fuzzy Logic Toolbox. 

Task b: Simulation with Fuzzy Control. 
t=1000

x2s=25

tbFC1=3.5353 tbFC2=0.78904  
tbFC1,Tool=1.7009 , tbFC2,Tool=0.79509 

tbFC1/ tbFC2=4.4805  tbFC1,Tool/ tbFC2,Tool=2.1392.

 

 

 
Figure 11: Simulation with FC1/FC2 with MATLAB and 

SIMULINK/Fuzzy Toolbox; the different  
performances of the controllers can be  
observed. 
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Task b: Simulation with Weighted Fuzzy Con-
trol.

0.1

tcFC3= 2.1236

4 Conclusion 
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