
S N E  B E N C H M A R K  N O T E  

   SNE 24(3-4) – 12/2014 173 

Comparison of Programmed MATLAB 
Implementation and Graphically Modelled 

Simulink Implementation for ARGESIM 
Benchmark C11 ‘SCARA Robot’ 

Tamara Vobruba1,*, Claudia Wytrzens1, Andrea Kainz1,2, Irene Hafner3 
1Department of Analysis and Scientific Computing, Vienna University of Technology, Wiedner Haupstraße 8-10,  

1040 Vienna, Austria; *tamara.vobruba@tuwien.ac.at 
2 AIT Austrian Institute of Technology, Tech Gate Vienna, Donau-City-Straße 1, 1220 Vienna, Austria 
3 dwh GmbH, Neustiftgasse 57-59, 1070 Vienna, Austria 

 

 
 
Abstract.  This approach to ARGESIM Benchmark C11 
‘SCARA Robot’ compares a programmed MATLAB imple-
mentation with a graphically modelled Simulink imple-
mentation, esp. with respect to implicit models and state 
event descriptions. 
The mechanical system results in an implicit second 
order differential equation. Therefore, different ways of 
solving the equation using MATLAB and Simulink are 
investigated. In this context, the question of using an 
explicit or an implicit model description arises. Based on 
the best fitting model description, a point-to-point mo-
tion of the robot controlled by a single axis PD-control is 
simulated. Furthermore, a collision avoidance maneuver 
of a defined obstacle is implemented in MATLAB as well 
as in Simulink. Finally, the two models are compared and 
the advantages and disadvantages of each model are 
pointed out. 

Introduction 

Figure 1: Schematic representation of the SCARA robot. [1] 
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1 Modelling Method  

1.1 MATLAB 

 

 System runtimes 

 implicit (1st order) 4.7382s 

 explicit (1st order) 3.9431s 
 

Table 1: Runtimes of the implicit and explicit model in  
MATLAB. 

1.2 Simulink 

 

 System runtime 

 explicit (2nd order) 0.2093s 

Table 2: Runtime of the Simulink model. 

2 Point-to-point Motion 
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2.1 Implementation in MATLAB 

2.2 Implementation in Simulink 

Figure 2: PD-control and servo motor subsystems for  
the implementation of the point-to-point  
motion in Simulink. 

2.3 Results 

Figure 3: Comparison of the implementation of the 
point-to-point motion in MATLAB and Simulink. 
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3 Obstacle Avoidance 

3.1 Implementation in MATLAB 

xy

 

function [ value , isterminal , direction ] 
= event_function1 (~ , w) 

value =[1 - double (( abs ( L1 * cos 
( w (3))+ L2 * cos (w (3)+ w (4)) - 
xobs )< dcrit ) 
&& (w (5) < hobs )); 1- double (w (5) 
> hobs )]; 

isterminal =[1;1]; 
direction =[ -1; -1]; 
 

end 

 
Figure 4: Distance between the joint vector and the  

obstacle in MATLAB. 
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3.2 Implementation in SIMULINK 

       Figure 5: Condition for state – switch in Simulink. 
 

xy

3.3 Results 

 
Figure 6: Distance between the joint vector and the ob-

stacle in Simulink. 

Figure 7: Tooltip position simulated in MATLAB and  
 Simulink.  
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 Model  Simulation time 

 MATLAB 1.4555 

 Simulink 1.7736 

Table 3: Simulation time of MATLAB and Simulink.  

xy

 
Figure 8: Distance between the joint vector and the  

obstacle in Simulink and MATLAB with  
. 

 

4 Discussion 

Model sources 

References 

Simulation News Europe

Solving Ordinary Differential 
Equations II


