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Abstract 

In robotics, a design of computational system is an important issue which is enabled to represent the 

functions of robotics and learning the robotic brain to control motions. AI technologies and such neural 

network enables to to diagnose the error resulting from the movement of the robot by training it to compare 

the values given to the network through tables in the form of matrix and the real values of the movement of 

the robot to give the network output to the correct movement of the robot. This paper provides a design of a 

neural network system for robotics to control the robot movement through a programming and control 

interface. The evaluation results show the proposed design describing the transit response analysis of the 

joint actuator (robot motors) to ensure the stability and synchronous will be done. 

Keywords: Robotics, Intelligent Motions, Neural Networks, Sensors, Smart Manipulations, PUMA560. 

1. Introduction 

As a result of the great development of computers and artificial intelligence, robots have been designed. 

Robots have many advantages in industry which can be represented by increased productivity, lower labor 

costs, flexibility and ease of programming, completion of work in the shortest period of time, ability to work 

in hazardous conditions, good investment returns, and freedom of movement in three dimensions in space 

[1][2]. Also will be find that the most important factor for the development of robotics technology, which 

helped robots break into the field of industry [3]. It is the discovery of microprocessors, which were able to 

produce programs capable of implementing coordinated movements of the robot. And when talking about 

the movement of the robot, it will be mean the workspace, where the workspace refers to the place in which 

the robot works, as well as the speed of movement [4]. This is determined by several factors such as the 

weight of the object to be moved and the distance that must be placed in the body during the work cycle [5]. 

These movements are through the control circuits of robotic systems, and the control systems can work as an 

open or closed system [6]. The movement in robots is through motors, whether they are dc, servo, or 

hydraulic motors and etc. The type is selected depending on the required accuracy of the robot.  

      In order for the robot to be able to work, the artificial robot requires information and data about the 

surrounding environment, such as the position of the body to be carried, the circumference of these bodies, 

the angular velocity and moments ... etc. Therefore, sensors are used to transform the form of the 

information that it receives into a usable output. The robot has both industrial and non-industrial uses [7]. In 
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industrial applications, it is used, for example, in packaging and transportation, spot welding, drilling 

operations, lifting and lowering operations, fixing and linking, inspection, cutting, printing and assembly 

works [8]. Also find in production lines in factories, there are fixed platforms built around the production 

line on which the robot is installed to perform a specific function such as assembly, drilling, Surface 

finishing and welding. These systems are expensive to install and require a lot of experts and engineering 

cadres to design and program them. After installing these platforms, it is difficult to modify or reprogram 

them when the product changes. Therefore, great efforts have been made by engineers and technicians to 

design unique robots that can move and manipulate [9]. As for non-industrial applications, the importance of 

robots in practical life comes from the large number and diversity of jobs in life, and from these 

applications, for example, the field of space technology, hospitals, home services and the environment [10]. 

      In robotic design, The PUMA560 is a fixed base for the arm and most industrial applications require the 

robot to be mobile to perform a number of tasks across the production line [11]. Moreover, when the robot 

performs a specific task, this requires the implementation of a certain movement of the robot, and errors may 

occur in the implementation of this movement depending on modeling, it is difficult to control the series 

motors in synchronized work to accomplish a certain task, the problem of motion planning for both robot 

manipulator and mobile robot and the problem controlling of robot manipulator to find the time behavior of 

the force and torque to be deliver by the joint actuator  to ensure the execution if the reference trajectories 

[12].  

A. The Paper Motivations 

According to what was discussed above, the objective of this paper is organized as follows: 

 A modification of the PUMA 560 robot by adding a mobile robot to connect with the fixed base of 

the robot arm to be able to perform various tasks. 

 The use of two modified PUMA560 robots to synchronize them is due to its importance in industrial 

fields. 

 Diagnostics and treatment of the error of the fixed part of the modified robot PUMA560, which is 

represented by the movement of the arm at angles, and the movement part, which is represented by 

the deviation from the path. 

 Using the neural network to diagnose the error resulting from the movement of the robot by training 

it to compare the values given to the network through tables in the form of matrix and the real values 

of the movement of the robot to give the network output to the correct movement of the robot. 

B. Paper Contribution 

      This paper provides a modified mechanical structure of manipulator robot puma560 from a fixed base 

(robot manipulator) to a mobile base called mobile manipulator, and these combine give the dexterity of the 

articulated arm. The other problem of synchronization, motion planning, and controlling the solution of their 

depending on artificial network based on the controller to diagnose the error by computing the deviation 

between the reference input and the data provided by the sensor and modified it. 

2. Intelligent Algorithms for Robotics Systems 

Robotics systems rely on intelligent systems such as fuzzy logic, neural networks and evolutionary strategies 

to help in the process of designing algorithms for control, process monitoring, and diagnostics for decision-

making to reach the best results [13]. Classical logical systems based on hand crafted algorithms usually 

lack the ability to independently add knowledge to their databases or adapt to a dynamic changing 

environment, but on the other hand, intelligent systems technologies offer the possibility of independent 

learning, systematic thinking, adaptability [14][15].  Thus the basic concepts of soft computing techniques 
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are useful for improving complex or undefined problems as well as for the development of intelligent 

systems and their application to the design, optimization and control of complex and uncertain problems and 

systems. 

2.1. Fuzzy Logic 

It is the method by which the degree of affiliation or degree of validity is determined in the event of 

uncertainty or complexity in many physical systems or processes when the exact analysis of the system is 

difficult.  Knowledge-based systems are defined as systems that have been specifically developed to 

advance human thinking in solving problems [16]. One of the types of knowledge-based systems is what is 

known as expert systems and fuzzy logic, which is a set of concepts and techniques that are used as a tool 

for dealing with qualitative aspects of perception that are in many ways imprecise and ambiguous. 

      According to the standards of classical mathematics. The science of guess work needs experts to take 

some decisions in some cases to provide solutions to some problems [17]. This leads us to a concept of 

smart systems as artificial entities that include a combination of software and hardware that have the ability 

to acquire and apply knowledge in an intelligent manner and have the capabilities to understand, think, 

learn, infer and make decisions from Missing information and these smart systems have advantages as the 

system has the ability to produce depending on some inputs and the nature of the system itself, the inputs to 

the system may include information in addition to tangible materials and outputs may include decisions in 

addition to natural products. And this intelligent system has one or more characteristics [18]. These are 

sensory comprehension, pattern discrimination, appropriation of knowledge, learning and inference from 

missing information, inference from qualitative and approximate information, ability to deal with 

unexpected situations, inductive reasoning. In the fuzzy system, knowledge is represented by the if-then 

rules associated with the fuzzy variables for these rules to be processed by what is called a synthetic 

inference rule. 

2.2.Evolutionary algorithms 

Evolutionary algorithms are computational algorithms inspired by the evolutionary process of nature, and 

evolutionary computing in which the search for the evolution of the solution algorithm is carried out by 

retaining more appropriate components in the procedure that is analogous to biological evolution. It also 

mimics the principles of natural selection, which favors stronger species and directs further evolution so that 

they survive in their environmental conditions [19]. Evolutionary computing has some characteristics 

including that it can play an important role in the perfect development of the intelligent machine and its self-

improvement as it depends on probabilistic reasoning like logic Fuzzy. 

2.3. Neural Network 

They are artificial neurons connected to each other on a large scale to form a computing network that 

performs a specific task in the same way as the human brain, through massive processors distributed in 

parallel [20]. The idea came from the bio-architecture of neurons in the human brain. One of the main 

characteristics of neural networks is their ability to approximate nonlinear functions, since intelligent 

machines include a special class of nonlinear decision-making [21]. Any neural network that includes a 

number of nodes organized in layers that are connected through weight elements are called neural 

connections. 

    When will be want to build a neural network to perform some task, will be must first determine the 

number of nodes to be used, the appropriate types of nodes, and how to connect the nodes to form the 

network. Then will be initialize the network weights and train the weights using a learning algorithm applied 
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to a set of training examples for the task [22]. And through the use of examples, will be must know how to 

encode the examples in terms of network inputs and outputs. 

      Usually the network is flagged by updating the weights and the weights are modified to try to make the 

network's input and output behavior consistent with the behavior of the environment that provides the input 

[23]. In practice, neural network implementations are in software and use simultaneous control to update all 

modules in a fixed sequence. Finally, mathematically, neural networks contain a variety of mathematical 

symbols that are used as algorithms, which are summarized in Table 1. 

Table 1.                                                            

Notation Meaning 

 

   

   

 

The output of the unit 

The inputs to unit i 

g 

g
' 

Activation function 

Derivative of the activation function 

E rri 

Err
e 

Error unit i 

Error for example e 

Ii 

I 

r 

a unit i in the input layer 

Vector of activations of all input units 

Vector of inputs for example e 

    Weighted sum of inputs to unit i 

N Total number of units in the network 

O 

   

O 

The single output unit of a perceptron 

a unit i in the output layer 

Vector of all units in the output layer 

t Threshold for a step function 

T 

T 

T 

Target output for a perceptron 

Target vector when there are several output units 

Target vector for example e 

     

   

W, 

W 

 

Weight on the link from unity to unit i 

Weight from unit r to the output in a perceptron 

Vector of weights leading into unit i 

Vector of all weights in the network 

3. The Methodologies 

The proposed study provides a design and implementation of a software to control the motion of a modified 

robotic puma560 in applications. And the hardware includes modified robotic puma560, the essential 

components of robot are a mechanical system with locomotion apparatus (wheels) and manipulation 

apparatus (mechanical arm), a sensor to sense the motion of the robot and transfer [24]. This data as signals 

to the controller to be manipulated, PC MATLAB used as software contain the intelligent neural 

network(ANN) that receives the data from the sensor connected to the robot to send to the controller as the 

input to the neural network to process and send the output of the network to the control unit by interface 

(VSPE) which connected between PC and the controller to move the motors of robot , controller unit contain 

programming to control the modified  robots PUMA560 motion [25]. After that, show the results as a curve 

in MATLAB which describes the transit response analysis of the joint actuator (motors of robot) to ensure the 

stability and synchronous will be done [26]. 
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3.1.  Neuro Fuzzy Algorithm 

In building a robotic system by using Neuro fuzzy based controller to diagnosis with modified, Robotic 

puma 560 it has to look into its main components. The project consists of four main components, the 

artificial neural network (ANN) unit, control unit (Arduino mega), sensor, and robots, as shown in Figure 1. 

 

Fig.1. the block diagram of components. 

      The artificial neural network (ANN) unit in this project will be used data from sensor throw Adriano to 

treatment and send the output to the control (Adriano) to move the robot [27]. First, the neural network is 

created by choosing the number of input and output nodes and the hidden layer. Second, the network is 

trained with certain data [28]. The controller based neural network is then used to diagnose the error by 

calculating the deviation between the reference input and the data provided by the sensor and adjusting it 

according to the network training previously. 

3.2.  Control Unit Design  

The control unit will be used in this project to transmit and receive data (from ANN and sensors) by the 

programmed found it. The control units used in the project design consists mainly Arduino mega, motor 

driver and LCD. Controller (Arduino mega) is consists of an integrated central processing unit, with which 

the computing unit and the sequencing unit, and the program memory used for the storage program [29]. 

Additional element data memory such as RAM for data storage, ROM for program storage, flash memory for 

permanent data storage, peripherals, and I/O interfaces. Basically, all controllers are built on the same 

concept as shown in the figure2. 

 

 

 
Fig.2. Basic structure of a controller 
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   Arduino Mega 2560 will be used in this project and it is works at 16MHz. The microcontroller has 54 

digital I/O ports, 16 analog inputs, 4 UARTs (hardware serial ports), a USB connection, a power jack, an 

ICSP header, and a reset button. The block diagram of The MPU-6050 that used in design is comprised of 

the following key blocks and functions as shown in Figure 3.  

 
Fig.3. MPU6050 Block Diagram 

 

 

3.3. The Robotics Main Devices  

    The robot will be used in the proposed study is modified puma560 It's representing the mechanical 

component of the design. Robots are distinguished from each other by the effectors and sensors with which 

they are equipped. Two Robotics will be used for Synchronous System Analysis in Intelligent Industrial 

Field and adaptation of a system-modified robotic puma 560 6dof to increase the efficiency of the system's 

performance in industrial field. And modified in robotics by adding Mobile robot (wheels) to move in a 

specific path from point to point at synchronized [30].  After that, the arm of the robotics will be operation 

depending on the smart algorithms in practice after training them in an intelligent computer environment. It 

is consisting of a screwdriver or other tool, a welding gun, paint sprayer, or a gripper.  The motor of robots 

will be used for the motion of the mobile robot is A DC motor and servo motor to motion arm of robot [31]. 

    It Will be studying these motors and their equations because through them will can know the analysis of 

system stability and synchronization by studying the time behavior that shows the safety of movement of the 

robots that are related to the torque and strength of the motors. The modeling of these motors explains the 

bellow. 

 

A. DC Motor Modeling of mobile robot 

It is an electrical machine that converts electrical energy (DC) into mechanical energy (motion). It is 

composed of the stator with the external structure and magnetic poles, the rotor, the union member, the 

carbon brushes, the two side covers and the connecting plate [32]. DC motors are one of the actuators in the 

control systems and it provides us with rotational movement, so it can be connected to wheels, pulleys, gears 

and the equivalent electrical circuit as shown in the figure4. 
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Fig.4. Model of DC motor circuit 

      

      In this design, the system input will be assumed to be the source voltage (V) applied to the motor, while 

the output is shaft rotational speed d (theta)/dt. It is assumed that the friction torque is proportional to the 

angular velocity of the shaft. In general, the torque generated by a DC motor is proportional to the armature 

current and the strength of the magnetic field. In this design will be assume that the magnetic field is 

constant and, therefore, the armature torque is proportional to the armature current i by a constant factor K t 

as shown in the equation below. This is referred to as a motor controlled motor. 

                                                 

                                                           (1)                                                                                                         

The back emf, e, is proportional to the angular velocity of the shaft by a constant factor Ke  

      
                                                              (2) 

        In SI units, the motor torque and back emf constants are equal, that is, Kt = Ke; therefore, there will be 

used K to represent both the motor torque constant and the back emf constant.  

From the figure above, it will be can derive the following governing equations based on Newton's 2nd law 

and Kirchhoff's voltage law. 

  ̈    ̇                                                           (3) 

  
  

  
          ̇                                                   .  (4) 

Applying the Laplace transform, the above modeling equations can be expressed in terms of the Laplace 

variable s.   

 (    ) ( )     ( )                                                       (5)                                                                                

(    ) ( )     ( )                                                        (6) 

We arrive at the following open-loop transfer function by eliminating I(s) between the two above equations, 

where the rotational speed is considered the output and the armature voltage is considered the input. [14] 

 ( )  
 ̇( )

 ( )
 

 

(    )(    )   
                                                         (7) 

 

B.  Servo Motor Modeling arm robot 

Servo motor is used for position or speed control in closed-loop control systems. It has implemented a 

proportional integral neuro fuzzy inference system, respectively, for the variable working situations to the 

simulation model which has been prepared at the MATLAB programmers for improvement servomotor 

performance [33]. The equivalent circuit diagram of the servo motor is presented in Figure 5, The armature 



Managib N. Abdelgadir, IJECS Volume 12 Issue 08 August, 2023  Page 25781 

is modeled as a circuit with resistance, Ra connected in series inductance, La and a voltage source, Vb(t) 

representing the back emf of the armature when the rotor rotates. 

 
Fig.5.Model of servomotor circuit 

C. Sensor 

The sensors will be used in this project to sense the input of motion to transfer data to signal to the controller 

to manipulate. There are two types of sensor that will be used, IR sensor for the wheel car and MPU sensor 

for the angle position of the arm of robotics [33]. 

3.4. Software and Design Model 

The software will be used for simulation is MATLAB, Arduino code, Proteus, and VSPE. MATLAB program 

is used to insert the data code, and the train of ANN. Arduino code is used for writing the language code and 

then transform the code to a hex file to download the program on the chip by Arduino at mega 2560. Proteus 

program software to select the components from liberally and connected them to simulation [34]. The VSPE 

program is used to interface between the MATLAB program and the controller. 

      The robotic circuit designed by Proteus program to represent the model of the project to control the two 

robotics simulation. It consists of 8 sensors, 5 driver motors, a controller (Arduino mega), 14 actuators 

(motor of robots), VSPE interface and LCD as shown in Figure 6. The circuit’s connection microcontroller 

connected to sensor, drivers and VSPE interface and all devices connected to Vcc and ground. 

 

Fig.6. The circuit diagram of the model 

 



Managib N. Abdelgadir, IJECS Volume 12 Issue 08 August, 2023  Page 25782 

     The movement of robot A and robot B is done simultaneously by entering the inputs by sensors as well as 

outputs represented in speed and angle, and these inputs and outputs are represented by a matrix and they are 

called the input matrix and the output matrix. These arrays are entered by using the MATLAB program and 

it is named (Data Code). These matrices will be entered into the intelligent network (ANN), which is a 

network that is also used through the use of a special code (Train code) in MATLAB that enters the data and 

trains on it through a specific algorithm to produce the required output to be connected to the controller to 

run the robot in the required path and at the required angles.  So the working theory can be summarized 

through the following steps: the input and output matrix of the robot paths, training matrices by intelligent 

network (ANN), using the controller for the input and output variables and the simulation of the model and 

result.     

       The input and output parameters represents the sensors as input and motors as output. After entering the 

input and output matrices in the MATLAB program, these inputs are processed through the neural network 

and trained through a specific program written in MATLAB and called the code train by entering the input 

values that were read from the sensors and thus entered into the neural network [35]. The sensors may give 

several readings when the robot is moving, when an error may occur in the movement or angles of robot. 

Only by training the network, it chooses the correct value or approximately to the reading sensor to come 

out as a perfect output from the network to the controller, which in turn gives the command to the driver 

connected with it to move the robot. And the steps of training in MATLAB as shown in the following Figure 

7 and 8. 

 

Fig.7. Training matrices by intelligent network(ANN), explain the train when inserting the data code and 

train code after run in MATLB 
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Fig.8. explain the performance of ANN and error 

       After the intelligent neural network output, the ATmega2560 controller receives the network output in 

the form of data for the synchronous movement of the robot and the robot arm through the inputs of the 

controller. Through the Arduino program used in the microcontroller, a program called Arduino code was 

prepared in which commands are given to the inputs and outputs and the relationship between them is 

created, thus controlling the robot’s motors and its movement. 

3.5. Simulation Implementation  

A simulation system was made through the use of MATLAB and Proteus programs, and the link between the 

two programs was done through the VSPE program, the system of the robotic is divided into five modules, 

and these are PC for (neural network in MATLAB), controller module, driver Sensor, VSPE interface and 

LCD operation of the simulation as shown in flowcharts in figure 9.  
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Fig.9. Flowcharts of the operation system 

4. Results and Discussion 

The result after simulating the designed circuit diagram of the model, will be noted when insert the input 

sensor, by taking the scenario of performing the motors for mobile robot. According to the given income to 

produce an output that gives this synchronous movement that produces these curves to show the response to 

these motors as shown in figures 10 and 11. 

 
Fig.10. The performance of the robot A with two motors (M1&M2) 
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Fig.11. the performance of robot B with two motors (M8&M9) 

 

     These results which describe the transit response analysis of robot motors to ensure the stability and 

synchronous will be done in two mobile Robots (A and B). These results will be presented in the above 

curves in the tables to help us in the analysis as shown in table 2. 

Table 2.  The performance behavior of both mobile robots 

Performance Rise 

time 

Setting  

Time 

Setting  

Min 

Setting  

Max 

overshoot Undershoot peak Peak  

Time 

Robot A     M1 1.0161 1.8471 0.0818 0.0908 0 0 0.0908 10 

Robot A     M2 1.0161 1.8471 0.0818 0.0908 0 0 0.0908 10 

Robot B     M8 1.0161 1.8471 0.0818 0.0908 0 0 0.0908 10 

Robot B     M9 1.0161 1.8471 0.0818 0.0908 0 0 0.0908 10 

        

The table shows the explanation of the response of the motors that appeared when the two robots were 

moving together, as shown in figure 10, that there was synchronization in the movement and therefore no 

change occurred in the parameters. Robot A has two motors for movement (M1, M2) and robot B also has 

two motors (M8, M9) that work together. 

      In the case of the robot arm, after the two robots stop together at a certain meeting point, then the 

movement of the arm is done according to the given input. The output is produced through the movement of 

the angles of the arm and thus the response of the arm motors is as shown in figures 12, 13, 14, 15, and 16 

for each motor alone. 

 
Fig.12. The performance of Arms robot A )motor M3) 

 
Fig.13. The performance of Arms robot A )motor M4) 

 
Fig.14.  The performance of Arms robot A, motor M5) 

 
Fig.15. The performance of Arms robot A )motor M6) 
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Fig.16. The performance of Arms robot A )motor M7) 

 

      To explain the output that resulted from the above figure, the results which describe the transit response 

analysis to the joint actuators (M3,M4,M5,M6and M7) of Arm Robot A to ensure the stability and 

synchronous will be done in Arm Robot A  .The same understanding is true for the Robot B To explain the 

output that resulted from the figures 17, 18, 19, 20, and 21 below the results which describe the transit 

response, analysis to joint actuator (M10,M11,M12,M13and M14) of Arm Robot B to ensure the stability 

and synchronous will be done in Arm Robot B. 

 
Fig.17. The performance of Arm robot B )motor M10) 

 
Fig. 18, The performance of Arms robot B )motors M11) 

 
Fig.19. The performance of Arm robot B )motor M12) 

 
Fig.20. The performance of Arm robot B )motor M13) 

 
Fig.21. The performance of Arm robot B )motor M14) 

   These results will be presented in the form of curves in the form of values in the tables to help us in the 

analysis as shown in table 3. 
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Table 3. The performance behavior of both arm robots 

Performance Rise 

time 

Setting  

Time 

Setting  

Min 

Setting  

Max 

overshoot Undersh

oot 

peak Peak  

Time 

Robot A     M3 0.0053 0.0707 0.7808 1.5133 51.3252 0 1.5133 0.0100 

Robot A     M4 0.0063 0.0716 0.7954 1.2642 26.4194 0 1.2642 0.0100 

Robot A     M5 0.0073 0.0647 0.8224 1.303 30.2273 0 1.3023 0.0200 

Robot A     M6 0.0143 0.0659 0.9497 1.2247 22.4748 0 1.2247 0.0300 

Robot A     M7 0.0052 0.0444 0.7328 1.5405 54.0505 0 1.5405 0.0100 

Robot B    M10 0.0054 0.0713 0.8389 1.4798 47.9805 0 1.4798 0.0100 

Robot B    M11 0.0060 0.0702 0.8253 1.3282 32.8160 0 1.3282 0.0100 

Robot B    M12 0.0079 0.0714 0.8725 1.3412 34.1223 0 1.3412 0.0200 

Robot B    M13 0.0143 0.0659 0.9497 1.2247 22.4748 0 1.2247 0.0300 

Robot B    M14 0.0052 0.0447 0.7258 1.5445 54.4474 0 1.5445 0.0100 

 

      For the first scenario, the mobile robot (wheel), when entering the input values of the IR sensor 

according to the matrix values in the system, the working theory is described in Table 4.  

Table 4. Working model of mobile robot (wheel) 

IR Sensor(S1,S2,S3,S4)  

Working model S3,4  S1,2 

0 0 When Sensor(IR1,IR2,IR3,IR4) take this value the motor of two robot A and 

Robot B is operation at the same time(synchronous) 

1 0 When Sensor(IR1,IR2,IR3,IR4) take this value the motor of robot A (M61,M62)  

as one side only operated and Robot B (M11,M12) is one side only operated this 

case  happens when the robot deviation in right direction. 

0 1 When Sensor(IR1,IR2,IR3,IR4) take this value the motor of robot A (M71,M72)  

as one side only operated and Robot B (M21,M22) is one side only operated this 

case  happens when the robot deviation in Left direction. 

1 1 When Sensor (IR1, IR2, IR3, IR4) take this value the motor of two robot A 

and Robot B is operation at the same time stopped this case happens means 

that the robot has arrived to destination. 

 

    As well, depending on the Table 4 explained above, the two robots are moved together when the neural 

network receives the reading of the sensors and gives its output to the controller to move the motors 

together, as well as, it is producing curves that show the performance of these motors. 

When comparing the difference between the performance of the robots A a and B  through the curve, values 

resulting from the movement (by subtracting the values of the parameters from each other, that is, for each 

motor of the robot with the motor of the robot that corresponds to the other direction), will be  found that the 

values of the movement are fixed and therefore all take zero, as shown in table 5  and this indicates the 

stability of the system and that there is no Error and synchronization check will be find that the error rate 

between the two robots together is completely absent, and thus the principle of stability and synchronization 

is achieved. 

Table 5. Comparing Performance between two mobile robots  

Comparing 

Performance 

Rise 

time 

Setting  

Time 

Setting  

Min 

Setting  

Max 

overshoot Undershoot peak Peak  

Time 

Robot( A-B)    

 (M1/ M8) 

0 0 0 0 0 0 0 0 

Robot( A-B)    

 M2/ M9)) 

0 0 0 0 0 0 0 0 
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     For arm robot. All the angle when the mobile robot moves as synchronizations, it becomes constant .it is 

moved when the mobile robot is stopped. These moving depending on the angle insert from MPU sensor and 

appear in the command window in MATLAB. For determination of the results which describe the transit 

response, analysis of the joint actuator (robot motors) to ensure the stability and synchronous will be done 

then comparing the results between the two. The comparison is difference between the performance of the 

robots A and B as shown in Table 6 through the curve values resulting from the movement (by subtracting 

the values of the parameters from each other, that is, for each motor of the robot with the motor of the robot 

that corresponds in the other direction). 

 

Table 6. Comparing Performance between two-Arm robots 

Comparing 

Performance 

Rise 

time 

Setting 

Time 

Setting 

Min 

Setting 

Max 

overshoot Unders

hoot 

peak Peak 

Time 

Robot( A-B)     

M3/M10)) 

0.0001 0.0006 0.0581 0.0335 3.3447 0 0.0335 0 

Robot( A-B)     

M4/M11)) 

0.0003 0.0014 0.0299 0.064 6.3966 0 0.064 0 

Robot( A-B)     

M5/M12)) 

0.0006 0.0067 0.0501 0.0389 3.895 0 0.0389 0 

Robot( A-B)     

M6/M13)) 

0 0 0 0 0 0 0 0 

Robot( A-B)     

M7/M14)) 

0 0.0003 0.007 0.004 0.3969 0 0.004 0 

 

Will be find that the error rate between the two robots in table 6 is very small, thus achieving the principle of 

stability and synchronization 

5. Conclusion 

The conclusion of this research is that the puma560 robot has been modified by adding a mobile robot to 

connect with the fixed base of the robot arm to be able to perform various tasks in industrial applications and 

the use of two modified PUMA560 robots to synchronize them due to its importance in industrial fields. In 

addition, two modified robots were used to study the synchronization between them in the movement of the 

moving part of the robot, represented by the vehicle, where the two robots move with each other at the same 

time, as well as in the motion of the fixed part represented by the arm, where the two arms move at specific 

angles also at the same time after the two robot stopped moving at a specified point. These movements may 

cause errors, so A smart neural network has been designed and trained to diagnose and modify errors to give 

it to the controller to work on the movement of the robot as required. Finally, the determination of the results 

which describe the transit response, analysis of the joint actuator (robot motors) to ensure the stability and 

synchronous will be done then comparing the results between the two robots. 
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