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Abstract.  Industrial robots are used in various fields of 
application and many robot manufacturers are active in 
the market. In most cases, their software solutions are 
proprietary and, consequently, they cannot be used for 
third party robots. Moreover, the integration of external 
hard- or software is highly restricted. Long term stand-
ardization efforts for robot programming languages, 
such as the Industrial Robot Language (IRL) and its suc-
cessor, the Programming Language for Robots (PLR), 
have been mostly ignored by robot manufacturers. This 
fact leads to a restriction on the combined usage of ro-
bots. Multi-robot applications where robots have to 
interact are usually limited to software solutions and 
robots of one manufacturer. On the other hand, control 
design in engineering is often carried out by the usage of 
Scientific and Technical Computing Environments (SCEs) 
like MATLAB. The Robotic Control & Visualization Toolbox 
(RCV Tbx) for MATLAB/Simulink tries to close the gap 
between robot manufacturer-specific software solutions 
and SCEs. The current version of the RCV Tbx supports a 
uniform and integrated control development for KUKA 
and KAWASAKI robots in the MATLAB/Simulink environ-
ment. An extension to other robot types is straight for-
ward. Thus, the implementation of heterogeneous multi-
robot applications is considerably simplified. 

Introduction

Computa-
tional Engineering and Automation
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1 Rapid Control Prototyping 

1.1 Fundamentals 

Figure 1: Adopted V-Model for Robot Control  
Development According to Maletzki [9]. 



  Deatcu  et al.     MATLAB/Simulink-based Rapid Control Prototyping 

   SNE 25(2) – 8/2015 71 

T N 
1.2 RCP and proprietary robot controls 

Figure 2: Conventional robot control development using 
vendor specific software. 

Figure 3: Detailed V-Model for robot control  
development according to Maletzki [9]. 

implicit code generation

Software 
in the Loop
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1.3 RCP and the RCV Toolbox for 

MATLAB/Simulink 

Figure 4: Robot control programming with the RCV Tbx 
for MATLAB/Simulink. 

Figure 5: A Multi-robot configuration with  
heterogeneous robot types using the RCV Tbx. 

2 Design and Usage of RCV  
Tbx for MATLAB/Simulink 

Robotic Control Tbx
Robotic Visualization Tbx
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Control Interpreter Visualization

Figure 6: Main parts of the RCV toolbox for 
MATLAB/Simulink. 

Ro-
botic Control Tbx

Robotic Visualization Tbx

Robotic 
Visualization Tbx

Figure 7: Simplified interpreter algorithm. 
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2.1 Part I: Robotic Control Tbx 

robot()

robot()

>> h1 = robot( 'open', 'Kawasaki',... 
               'tcpip', IP-ADRESS, PORT ); 
>> h2 = robot( 'open', 'Kuka',... 
               'serial',COM-PORT); 
>> robot( 'close', h1, h2); 

Listing 1: Create and destroy robot objects. 

rbrake()

rcallback()

rdisp()

rerror()

rget()

ris()

rkill()

rmove()

robot()

rpoint()

rprocess()

rreset()

rrun()

rset()

rstatus()

rstop()

rteach()

rwait()

Table 1: List of available robot control commands. 

robot()

rbrake() rkill() rreset() rrun() rstop()

rprocess()
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>> load P1 P2 
>> rprocess( {... 
              Kuka, P1,... 
              Kawasaki,{P2, 'speed', 50},... 
             },... 
             { 
              Kuka, 'home',... 
              Kawasaki, 'home',... 
             } ); 

 
Listing 2: Two robots in a concurrent operation  

pro-grammed with rprocess(). 

Kuka Kawasaki 

P1 P2

 P1

P2.

rprocess()

Figure 8: State-based control using Stateflow  
and RCV Tbx. 

2.2 Part II: Robotic Visualization Tbx 
Robotic Visualization Tbx

Robotic Visualization Tbx

Figure 9: Types of visualizable object. 
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ViSu.start 

ViSu.stop 

ViSu.info 

ViSu.create() 

ViSu.repose_robot() 

ViSu.delete_robot() 

ViSu.place_env() 

ViSu.repose_env() 

ViSu.delete_env() 

ViSu.place_part() 

ViSu.repose_part() 

ViSu.delete_part() 

Table 2: User Interface for Visualization. 

2.3 Integrated RCV Tbx usage example 

1  >> ViSu.start; 
2  >> ViSu.create('Kawasaki', 40000,... 
                  [0,0,0,0,0,0]); 
3  >> r1=robot('open', 'Kawasaki',... 
              'tcpip', 'localhost', 40000); 
4  >> ViSu.create('Kuka', 40001,... 
                  [500,500,0,0,0,0]); 
5  >> r2=robot('open', 'Kuka',... 
              'tcpip', 'localhost', 40001); 
6  >> ViSu.place_env('table.stl',... 
                   [-800 0 0 0 0 0],'blue'); 
7  >> ViSu.place_part('test_tube.stl',... 
               [-800 0 400 45 0 0],'white'); 
8  >> rset(r1,'signal', [-9, 10]); 
9  >> rmove(r1,'home2'); 
10 >> rmove(r2,'home2'); 
11 >> ViSu.info; 
12 >> ViSu.delete_part(1); 
13 >> robot(r1, r2, 'close'); 
14 >> ViSu.stop; 

Listing 3: Code Example of Interaction of the two Parts  
of RCV Tbx for MATLAB/Simulink. 
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ViSu.create()

robot(’open’,…)

 
Figure 10: Visualization example after creation of objects. 

‘home2’

Figure 11: Visualization example after execution of  
some control commands. 

ViSu.create()

r2

’serial’ ’tcpip’

3 Summary and Further Work 
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