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Abstract 

There are many sort of motion in robots structure. Such as the robot locomotion robot jumps robots picking 

and so on but all are presented through Petri NETS. The one motion which is also the important one and most 

worthy motion of the robots is the robots arm motion. Which till yet not represented through Petri NETS. In 

this paper we are going to represent the motion of the robot arm in different angles and different aspect, such 

as up, down, circular, back and front moment of the robot arm, through Petri net we can present the complex 

form of motions into simplex paths. 
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1 Introduction 

Firstly it is stated that all that work which we represent in graph become much easy to understand this paper 

also consist of such like related work the [1.0] describes the motions of different types farther it defines the 

different aspects of 2D and 3D and that motion are compared with human motion. Farther in detail the part 

[2.0] goes to the definition and some important position and transition of the Petri NETS the importance as 

described that a Petri net is a transition graph (also known as a place/transition net or P/T net). The Petri Nets 

Applications is also described in part [3.0]. The next forward step in [4.0] we are going to show the 

implementation on the robot arm motion in Petri NETS. This portion consist some of the equations through 

easily fallow the rule of motion. The [4.0] consists farther division as in [4.1] we present the motion Up and 

Down in Petri NETS notation as that motion was simply described in [4.0]. The mathematical proof is defined 

in the part [4.2]. Definition of Sequent Calculus is described and symbols is shown respectively [4.3] [4.4]. 

Proof of the above motion done in the section [4.5].the circular motion is presented the part consists of two 

types of motions Right Hand side and Left Hand side Circular motion [4.6] and its proof is given the section 

[4.7].and the impacts of this paper on RE is described in [5.0]. 
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1.0 Robot motions 

The motion of humanoid robot arm is important for the communication with the people (Fig. 1). In this paper 

the motion of the robot is represent in the form of Petri NETS. According to Kim et al. (2006), the robot arm 

motion is presented mathematically by using tool, Response Surface Method (RSM). The proposed method 

was evaluated to generate human like arm motion when the robot was asked to move its arms from a point to 

another point including the rotation of hand. 

 

 

 

Fig. 1 The definition of elbow elevation angle for a human arm. 

 

 May the robot motion be in 2D or in 3D, Lumelsky (1991) present a general motion planning in 2D and 

3D environment. Each joint of the robot arm manipulator can be either revolute or sliding. All different sort of 

motion is present with different views and angle of robot arm and the linkages of the robots arm in different 

prospective (Fig. 2).   

Fig. 2 Basic robot arm linkages. 

 

A technique to renew a human-like arm motion by modifying and scaling a human arm motion is 

obtainable. The humanoid robot may not obtain all the necessary human-like motions from motion detain data. 

79



Selforganizology, 2015, 2(4): 78-90 

 

 
IAEES   www.iaees.org 

 
 

When the robot communicates with a person, the robot has to keep notice to the person by aligning the 

direction of the motion. The robot needs to modify human arm motions and regenerate new human-like arm 

motions without losing the original meanings. The motion of drawing multiple circles with a various radius 

and direction is examined (Kim et al., 2007). 

2.0 The Petri Nets with types of motion 

A Petri net (also known as a place/transition net or P/T net) is one of several mathematical modeling 

languages for the explanation of distributed systems. A Petri net is a directed bipartite graph, in which the 

nodes represent transitions (i.e. events that may occur, signified by bars) and places (i.e. conditions, signified 

by circles). The directed arcs describe which places are pre- and/or post conditions for which transitions 

(signified by arrows) occurs. Some sources state that Petri NETS were invented in August 1939 by Carl Adam 

Petri. 

The motion of Petri net is in the form of loop and simple motion form one point to another is presented in 

the given model (Kim et al., 2007). 

Fig. 3 presents “graphically structural and marking conditions of a kit of four particular cases of reduction 

rules. It is not difficult to observe that they preserve such properties as livens, the bounds of places and, if the 

second place has only one input transition, reversibility” (DiCesare et al., 1993). 
 

 

 

 
 

3.0 Petri Nets applications 

Petri Nets are graphical and mathematical tool used in many different science domains. Their characteristic 

features are the intuitive graphical modeling language and advanced formal analysis method. The concurrence 

of performed actions is the natural phenomenon due to which Petri Nets are perceived as mathematical tool for 

modeling concurrent systems. The nets whose model was extended with the time model can be applied in 

modeling real-time systems. Petri Nets were introduced in the doctoral dissertation by K.A. Petri, titled 

“Kommunikationmit Automaten” and published in 1962 by University of Bonn. During more than 40 years of 

development of this theory, many different classes were formed and the scope of applications was extended. 

Fig. 3 Petri Nets and types of motion. 
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Depending on particular needs, the net definition was changed and adjusted to the considered problem. The 

unusual “flexibility” of this theory makes it possible to introduce all these modifications. Owing to varied 

currently known net classes, it is relatively easy to find a proper class for the specific application. The present 

monograph shows the whole spectrum of Petri Nets applications, from classic applications (to which the theory 

is specially dedicated) like computer science and control systems, through fault diagnosis, manufacturing, 

power systems, traffic systems, transport and down to Web applications. At the same time, the publication 

describes the diversity of investigations performed with use of Petri Nets in science centers all over the world. 

 

4.0 Implementation of Petri Net in Robot Arm Motion (My Potential Contribution) 

According to the physics the turning effect of the body is called torque now by the formula we can represent 

the motion as (Fig. 4) 

T=F*D 

where F is force and D is the distance from the start point. 

 

  

 

 

Fig. 4 Torque 

 
The force will need according to the distance from the start point distance increase the force will decrease 

and conversely.  

Now if we apply this procedure on the arm of human, then circular and angular motions takes place as Fig. 

5 and 6. 

 

 

 

 

 

 

Fig. 5 Angular representation of human arm motion                        Fig. 6 Human arm motion. 

81



Selforganizology, 2015, 2(4): 78-90 

 

 
IAEES   www.iaees.org 

 
 

Now the circular motion is that motion if a body moves in a circular path with a uniform speed, it is said 

to be in uniform motion. According to the Newton second law  

   F=ma 

The acceleration produced by centripetal force 

   a=v2/r  

So we can write  

F=mv2/r 

where v is the uniform speed, F is the force, m is the moving in a circle, and r is the radius. 

 

 

Now to present the motion of arm in Petri NETS according to the above equation and rule we can get a 

result as 

4.1 Up and down motion of arm in Petri NETS (Fig. 7) 

 

 

Fig. 7 Up and down motion of arm in Petri NETS. 
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4.5 Proof of the above motion 
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4.6 Now for circular motion (Fig. 8 and 9) 

 

Fig. 8 Left side circular motion of arm in Petri NETS. 

 

Fig. 9 Right side circular motion of arm in Petri NETS. 

ti 

ti 
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4.7 Proof 

 

 
5.0 Impact on Requirements Engineering 

The related work is on the motion of arm conversion into Petri NETS as we know that the Petri NETS are the 

graphical representation and through graph we can easy understand the problem. If we use the graph for our 

requirements it will cause very clear requirements gathering and when we have pure and neat requirements 

farther it is easy to build a product. Farther it will decrease the chances of inaccuracy that may be able to cause 

by the requirements gathering. 
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6.0 Conclusion  

In our experience it is not possible for each and every one that has full command on physics and math proof, 

the shortest way to find and to observe the problem is graphical representation of an object. That’s why it is 

very easy approach to find the problem and calculate them. Thought this paper may we will able to prove other 

motions on simple way. 
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