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Abstract—Simulations were conducted to improve and 

design an appropriate control system and obtain a model with 

the required development to suit the operation of the engine 

with constant and variable loads, which are the proposed 

working conditions that are suitable for many applications. The 

current simulation aims to build and design a model for an 

electric motor (DC Servo motor) and a model for a conventional 

controller (PID). The proposed model addresses the cases of 

fixed and variable loads in terms of using the controller that 

improves the performance of the motor’s work for different 

conditions. Three cases were developed to conduct the proposed 

tests, which included the case of no-load, fixed and variable load. 

Tests were conducted. Without the console and for the purpose 

of comparison and observation of improvement, the test was 

conducted with the addition of the console. The results showed 

system performance may improve depending on usage using 

traditional control systems. Performance measurement criteria 

are adopted for the purpose of comparison and observation of 

performance improvement. The criteria that are adopted are 

rise time and stability (steady state) in addition to the ratio of 

the rate of under and over-shoot. Where it can be deduced from 

this the possibility of using different control systems, including 

traditional ones, to improve performance, and they include 

controlling the speed of the motors, as well as controlling the 

effort, and the consequent effects on the subject of the study, as 

it deals with transient cases and changing operating conditions 

with more than acceptable efficiency and relatively high quality. 

There are four state simulation include, 1st at no load without 

controller: rise time equal  309.886ms , overshoot equal  

44.203% and undershoot equal 9.597%.2nd  at load without 

controller: rise time equal  216.319ms , overshoot equal  

58.654% and undershoot equal 0.210%.3rd  at no load with PID 

controller: rise time equal  1.177s , overshoot equal  0.505% and 

undershoot equal 1.914%.4th   at load with PID controller: rise 

time equal  1.112s , overshoot equal  0.509% and undershoot 

equal 5.856%. 

Keywords—DC Servo Motor; PID Controller; No-load; 

Constant Load; Variable Load. 

I. INTRODUCTION 

During the previous years, research was presented to 

develop control techniques due to the need for robot 

technology, which depends in industrial systems with high 

efficiency and performance [1-3]. The importance of the 

robot’s manipulator comes because it works in dangerous and 

unexpected conditions that humans cannot deal with, such as 

the chemical and nuclear sectors [4-5]. A DC servo motor 

(DCSM) is the best example of a robotic manipulator. Servo 

motor is the heart of industrial applications as it is used in 

precision control applications, automatic doors and drives 

[6]. In (DCSM), the variable control logic is developed to 

improve their efficiency, but these motors suffer from non-

linear data change, which leads to a change in the overall 

efficiency of the system. Changing the load connected to the 

motor leads to unpredictable working conditions, which 

increases the complexity of the application. 

In robotic technology, (DCSM) is used because it has 

many advantages such us energy efficiency fast response, less 

noise, little volume, Inertia-torque ratio, low manufacturing 

cost, high precision [7-8], high torque when working at any 

speed, its ability to change the direction of rotation quickly, 

and it can withstand any instant static position in 

servomechanism and robotic mechanism [1]. In study [9] a 

high-accuracy, efficient and responsive system was obtained 

by developing experimental data with changing working 

conditions, where a servo motor and model simulation were 

used in two cases without a controller and a process 

simulation with a traditional pid controller. In work [10] the 

researchers worked on developing a model according to a 

mathematical method with a simulation test of the model by 

adopting the simulation computer program for an electro-

hydraulic servo motor (EHSM) By adopting control units 

within a wide and effective range, it handles transient cases 

for accurate and fast motor control. LiqaaMezher in [11] 

proposed a powerful pid regulator by adjusting the 

parameters of ki, kp, pd to control the position of the electric 

motor DCSM and use matlab software to apply calculations 

called strong pid. Study [12] includes the position and 

pressure of the pneumatic servo system was controlled by 

used pid controller and its mathematical model was 

established. This pneumatic servo system is used to remove 

the ship hull rust and the spraying process. In [13] the The 

researchers presented one of the control methods, which is a 

control unit by adopting fuzzy logic to organize and tune the 

traditional type of Fuzzy-PI to obtain better performance of 

electric motor I.M, where the FLC controller adjusts within 

various work tests that include an operating condition without 

load, as well as the variable and constant load conditions, 

according to the reliability of the parameters of the 

conventional controller and its design according to the best 

results compared to the performance measures used to 

determine the parameters of the conventional PI controller. 

The traditional PID controller widely used in the 

electromechanical actuator control systems in process 

industries because of its accurate, high reliability, simple 
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design and efficient turning of parameters (ki, kp, kd) [14-

18]. The pid controller has the ability to have a good output 

response to a rotational speed for DC motor, but the 

parameter tuning implementation of this controller is 

complicated The PID controller has the ability to get a good 

output response represented by the rotational speed of the DC 

servo electric motor, but to implement and adjust the 

parameters of the conventional controller may be somewhat 

complicated [19-20]. 

Many researchers presented their studies on electric 

motors, including the servo motor, and dealt with many 

matters, including the operation of the motor according to a 

system suitable for industrial applications, other household 

and agricultural applications, and others [21-25]. In the 

current study, such as changing loads, and among the 

applications of the current study are industrial applications, 

and they include changing the number of passengers in 

electric cars, as well as climbing and descending hills and 

mountains, turning to the right or to the left, and changing the 

direction of rotation, and it results in changing the load 

according to the number of people. Likewise, the electric 

elevator can affect the number of people by loading on the 

engine [26-30]. 

The current research also aims to address the cases that 

accompany the change of the system through the difference 

in loading and the transient cases that need to be overcome in 

the fastest time and the highest efficiency and with high 

quality and accuracy by referring to the stable state of the 

system. These solutions to the problem are distinguished by 

the fact that simulations were conducted for different cases 

that are suitable for what is similar to them in real time 

represented by industrial applications Such as using the servo 

motor to move a cart for an elevator or an electric car or 

something similar in terms of obtaining the best performance 

in a way that suits effective and safe operation [31-35].  

II. SYSTEM DESCRIPTION  AND MATHEMATICAL 

MODEL OF  DC SERVOMOTOR 

The simulation includes a proposal to adopt suitable 

characteristics for applications suitable for the use of DC 

servo motors, which were used in its conversion function, 

which can represent a simulation model, in addition to the 

presence of a test case for initial and other parameters that are 

the best during control using the traditional PID controller, 

which gives, according to the proposed performance 

measure, the best performance. 

Electric servomotor are important in modern industries 

such as industrial electronics, robotics, precision and speed 

control [36-38], also this motor is one of the important motors 

that are used in automatic systems, because these systems 

need a good performance actuator [39-40], there for this 

paper proposes the performance of this motor and using 

traditional controller to improve working. In the Fig. 1 and 

Fig. 2, two diagrams can be shown that represent each of the 

DC servo motor circuits, first, and the other represents a block 

for this motor [41-45]. 

 

Fig. 1. Diagram a DCSM 

 

Fig. 2. Representation a DCSM 

From Fig. 2, the dynamic behavior of DC motor can be 

represented in these equations (1) to (5) [39]. 

𝐸𝑎 = 𝑅𝑎𝐼𝑎(𝑠) + 𝐿𝑎𝐼𝑎(𝑠) + 𝐸𝑏(𝑠) (1) 

𝑇𝑚(𝑠) = 𝐾𝑡𝐼𝑎(𝑠) (2) 

𝐸𝑏(𝑠) = 𝐾𝑏𝑠Ɵ(𝑠) (3) 

𝑇𝑚(𝑠) = (𝐽𝑚𝑠
2 + 𝐵𝑚𝑠)Ɵ(𝑠) (4) 

𝑇. 𝐹 =
𝐾𝑡

𝐿𝑎𝐽𝑚𝑠
3 + (𝑅𝑎𝐽𝑚 + 𝐿𝑎𝐵𝑚)𝑠

2 + (𝐾𝑏𝐾𝑡 + 𝑅𝑎𝐵𝑚)𝑠
 (5) 

Where the parameters of DCSM can be shown in Table I. 

TABLE I.  PARAMETERS OF DCSM 

Parameters   Units   Values   

armature resistance (Ra) ohm 2.23 

armature inductance (La) H 0.23 

Moment of inertia (Jm) Kg.m2 0.00006286 

friction coefficient (Bm) Rad /sec 0.0000708 

torque constant (KT) N-m-s / rad 0.121 

back emf constant (KB) V/(rad/s) 0.121 

 

The expression and transfer function of PID controller  can 

be shown in equation (6) and (7) respectively whereas Fig. 3 

block diagram of PID controller [46-51]. 

𝑈(𝑡) = 𝐾𝑝𝑒(𝑡) + 𝐾1∫𝑒(𝑡)𝑑𝑡 + 𝐾𝑑
𝑑𝑒(𝑡)

𝑑𝑡
 (6) 

𝐺𝑐 = 𝐾𝑝 +
𝐾𝑖
𝑠
+ 𝐾𝑑s (7) 
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Fig. 3. Block diagram of PID controller 

III. SIMULATION MODEL OF DC SERVO MOTOR 

This paper proposes a model by using MathLab Simulink 

program to design and implementation efficient simulation 

model with three different operation condition are presented 

in no loads stste, variable load state and constant load state 

with and without PID controller for dc servo motor to obtain 

excellent results. Fig. 4 shows the simulation model. 

 

(a) 

 

(b) 

 

 

(c) 

Fig. 4. Simulation model of DC servo motor (a) no load without PID, (b) 

constant load without PID, (c) variable load without PID 

 

 

IV. PREPARE SIMULATION RESULTS AND DISCUSSION 

The first tests are simulated by adopting the electric motor 

simulation model, as shown in Fig. 4, the required operating 

conditions can be represented for the three cases without a 

control unit. The first was in the no-load condition, the second 

was the constant load, and the third was the variable load. 

This part discusses simulation results for performance of 

DC servo motor with and without using PID controller at 

three different operation conditions (no load, constant load 

and variable load) and comparison between these two states 

in order to improve and develop performance of the motor 

and obtain best simulation results. The values of control 

parameters for PID controller in this paper are shown in Table 

II. 

TABLE II.  PARAMETERS OF PID CONTROLLER 

Parameters   Value   

Kp 5 

Ki 3 

Kd 5 

 

A. Simulation results at no load 

The Simulation results  and the responses of dc servo 

motor at no load can be shown in figures below, so Fig. 5 and 

Fig. 6 indicates to speed and torque while Fig. 7, Fig. 8, and 

Fig. 9 show other response of motor are represented in 

current, voltage and error respectively. 

 

Fig. 5. Speed of no load without PID 

 

Fig. 6. Torque of no load without PID 
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Fig. 7. Current of no load without PID 

 

Fig. 8. Voltage of no load without PID 

 

Fig. 9. Error of closed loop system at no load 

The results for the first case, no-load, are shown in Fig. 5 

to Fig. 9. Fig. 5 shows the speed response at the no-load 

condition, and we note the difference between the presence 

and absence of the control through the criterion of the rate of 

settling time and the rate of speed of rise time and response 

of the system, stability time, and overruns above and below, 

where the performance was clear by improving performance 

using the control unit. Fig. 6 shows the torque response at no-

load condition, and we note the difference between the 

presence and absence of the control through the criterion of 

the rate of settling time and the rate of speed of rise time and 

response of the system, stability time, and override above and 

below, where the performance was clear through improving 

performance using the control unit. Fig. 7 shows the current 

response at the no-load condition, and we note the difference 

between the presence and absence The control through the 

criterion of the rate of settling time and the rate of speed of 

rise time and response of the system, stability time, and 

override above and below, where the performance was clear 

by improving performance using the control unit. Fig. 8 

shows the voltage response at no load, and we notice the 

difference between the presence and absence of the control 

through the criterion of the rate of settling time and the rate 

of speed of rise time and response of the system, stability 

time, and override above and below where it was the 

performance is clear by improving the performance using the 

control unit. Fig. 9 shows the error response at the no-load 

state, and we note the difference between the presence and 

absence of the control through the criterion of the rate of 

settling time and the rate of speed of rise time and response 

of the system, stability time, and override above and below, 

where the performance was clear by improving performance 

using the control unit. 

B. Simulation results at constant  load 

When DC servo motor operation at constant load, the 

characteristics and simulation responses are shown in Fig. 10 

to Fig. 15, Speed of DC servo motor at constant load in Fig. 

10. Torque of DC servo motor at constant load as show in 

Fig. 11. Current of DC servo motor at constant load as show 

in Fig. 13. Fig. 13 Voltage of DC servo motor at constant 

load. Fig. 14 Error of closed loop system at constant load. 

 

Fig. 10. Speed of constant load without PID 

 

Fig. 11. Torque of constant load without PID 

 

Fig. 12. Current of constant load without PID 
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Fig. 13. Voltage of constant load without PID 

 

Fig. 14. Error of closed loop system at constant load 

Results for the second case, static loading, in Fig. 10 to 

Fig. 14. Fig. 10 shows the speed response at the static load 

condition, and we note the difference between the presence 

and absence of the control through the criterion of the rate of 

settling time and the rate of speed of rise time and response 

of the system, stability time, and override above and below, 

where the performance was clear by improving performance 

using the control unit Fig. 11 shows the torque response at the 

constant load condition, and we note the difference between 

the presence and absence of the control through the criterion 

of the rate of settling time and the rate of speed of rise time 

and response of the system, stability time, and override above 

and below, where the performance was clear by improving 

performance using the control unit. Fig. 12 shows the current 

response at constant load condition and we note the 

difference between the presence and absence of the control 

through the criterion of the rate of settling time and the rate 

of speed of rise time and response of the system, stability 

time, and override above and below, where the performance 

was clear through improving performance using the control 

unit. Fig. 13 shows the voltage response at the constant load 

state, and we note the difference between the presence and 

absence of the control unit in response, stability time, and 

override above and below, where the performance was clear 

by improving performance using the console. Fig. 14 shows 

the error response at the constant load state, and we note the 

difference between the presence and absence of the console 

with terms of speed response and stability time, and override 

above and below, where the performance was clear from by 

improving performance using the console. 

C. Simulation results at variable load 

At variable load condition for DC servo motor, the 

performance characteristics and simulation responses can be 

shown in Fig. 15 to Fig. 19. Speed of variable load without 

PID as show in Fig. 15. Torque of variable load without PID 

as show in Fig. 16. Current of variable load without PID as 

show in Fig. 17. Voltage of variable load without PID as 

show in Fig. 18. Error of closed loop system as show in Fig. 

19. 

 
Fig. 15. Speed of variable load without PID 

 

Fig. 16. Torque of variable load without PID 

 

Fig. 17. Current of variable load without PID 

 

Fig. 18. Voltage of variable load without PID 
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Fig. 19. Error of closed loop system 

The results for the third case variable load in figures from 

Fig. 15 to fig. 19. Fig. 15 shows the speed response at the case 

of variable load and we note the difference between the 

presence and absence of the control through the criterion of 

the rate of settling time and the rate of speed of rise time and 

response of the system and stability time and override above 

and below where the performance was clear by improving 

performance using the control unit. Fig. 16 shows the torque 

response at the state of variable load, and we note the 

difference between the presence and absence of the control 

through the criterion of the rate of settling time and the rate 

of speed of rise time and response of the system, stability 

time, and override above and below, where the performance 

was clear by improving performance using the control unit. 

Fig. 17 shows the response of the current at the state of 

Variable load, and we note the difference between the 

presence and absence of the control through the criterion of 

the rate of settling time and the rate of speed of rise time and 

response of the system, stability time, and override above and 

below, where the performance was clear by improving 

performance using the control unit. Fig. 18 shows the voltage 

response at the state of variable load, and we note the 

difference between the presence and absence of the control 

through the criterion of the rate of settling time and the rate 

of speed of rise time and response of the system, stability 

time, and override above and below, where the performance 

was clear by improving performance using the control unit. 

Fig. 19 shows the error response at the state of variable load, 

and we note the difference between the presence and absence 

of the control through the criterion of the rate of settling time 

and the rate of speed of rise time and response of the system, 

stability time, and override above and below where the 

performance was Obviously by improving performance using 

the console. 

V. CONCLUSION 

Tests were conducted for the proposed system, which 

enabled the development of a suitable design for a 

conventional controller. The simulation results proved the 

possibility of improving the performance of the electric 

motor according to different operating conditions (no load, 

constant and variable loads). The results indicated the quality 

of performance using the traditional controller for the absence 

of the controller. Through the results that were observed 

above, it is clear that the use of the traditional controller led 

to better results compared to the state without controllers in 

terms of improving the performance and operation of DC 

servo motor under different operating conditions at different 

states of loads (no load-constant load-variable load), as the 

mechanical properties of the servo motor were improved and 

smoothing by reducing overshoot and settling time, All of this 

leads to better and get good results in real time. 

REFERENCES 

[1] T. Lakkoju, “Speed control of DC servomotor using Chopper based PI 

Controller,” International Journal of Progressive Research in Science 
and Engineering, vol. 2, no. 1, pp.5-10, 2021. 

[2] A. M. Alsayed, E. K. Elsayed, “Optimize Position Control of DC Servo 
Motor using PID Controller Tuning with Krill Herd Algorithm,” 

International Journal of Engineering and Information Systems 
(IJEAIS), vol. 4, no. 12, pp. 141-147, 2020. 

[3] H. S. Dakheel, Z. B. Abdullah, N. S. Jasim, S. W. Shneen, “Simulation 

model of ANN and PID controller for direct current servo motor by 

using Matlab/Simulink,” TELKOMNIKA Telecommunication 
Computing Electronics and Control, vol. 20, no. 4, pp. 922-932, 2022. 

[4] J. M. Kiss, P. T. Szemes, and P. Aradi, “Sliding mode control of a servo 
system in LabVIEW: Comparing different control methods,” 

International Review of Applied Sciences and Engineering, vol. 12, no. 
2, pp. 201-210, 2021. 

[5] Z. Yin, L. Gong, C. Du, J. Liu, and Y. Zhong, “Sliding Mode Control 

for Servo Motors Based on the Differential Evolution Algorithm,” 
Journal of Power Electronics, vol. 18, no. 1, pp. 92-102, 2018. 

[6] S. W. Shneen and G. A. Aziz, “Simulation model of 3-phase PWM 

rectifier by using MATLAB/Simulink,” International Journal of 
Electrical and Computer Engineering, vol. 11, no. 5, p. 3736, 2021. 

[7] S. Harshitha, S. Shamanth, and A. K. Chari, “A Review of Various 
Controller Techniques Designed for the Operational Control of DC and 

Servo Motors,” Journal of Physics: Conference Series, vol. 2273, no. 
1, p. 012001, 2022. 

[8] A. Batool, N. Ain, A. A. Amin, M. Adnan, and M. H. Shahbaz, “A 

comparative study of DC servo motor parameter estimation using 

various techniques,” Journal for Control, Measurement, Electronics, 
Computing and Communications (AUTOMATIKA), vol. 63, no. 2, pp. 
303-312, 2022. 

[9] Manal H. Jasim," Tuning of a PID Controller by Bacterial Foraging 

Algorithm for Position Control of DC Servo Motor", Engineering and 
Technology Journal Vol.36, PartA, No.3,2018, pp.287-294. 

[10] Fatin Nabeel Abdullah, Ghada Adel Aziz, Salam WaleyShneen," 

Simulation Model of Servo Motor by Using Matlab", Journal of 

Robotics and Control (JRC) Volume 3, Issue 2, March 2022 ISSN: 
2715-5072,pp.176-179. 

[11] M. G. Rabie, S. Selim, M. A. Aziz, and M. A. Moharm, “Investigating 
the Dynamic response of Electrohydraulic Servo Motor,” Engineering 
Research Journal, vol. 43, no. 2, pp. 109-117, 2020. 

[12] L. S. Mezher, “Characteristics of Servo DC Motor with PID 
Controller,” Journal of Mechanical Engineering Research and 
Developments, vol. 44, no. 2, pp. 392-400, 2021. 

[13] S. W.  Shneen, H. S. Dakheel, Z. B. Abdulla, “Design and 

implementation of variable and constant load for induction motor,” 

International Journal of Power Electronics and Drive System 
(IJPEDS), vol. 11, no. 2, pp.762-773, 2020. 

[14] H. Sun, X. Wang, Q. Lin, X. Wang, and S. Su, “The design of the DC 
servo motor controller based on fuzzy immune PID algorithm,” 2017 

36th Chinese Control Conference (CCC), pp. 4724-4729, 2017, doi: 
10.23919/ChiCC.2017.8028098. 

[15] A-. A. S. A-. Salam, “Comparison between FLC and PID Controller 

for Speed Control of DC Motor,” International Robotics & Automation 
Journal, vol. 8, no. 2, pp. 40-45, 2022. 

[16] C. Li, W. Yi, H. Yin, and J. Guan, “Fuzzy pid control of 

electromechanical actuator system,” In Journal of Physics: Conference 
Series, vol. 1721, no. 1, p. 012052, 2021. 

[17] J. Lee, P. H. Chang, B. Yu and M. Jin, “An Adaptive PID Control for 

Robot Manipulators Under Substantial Payload Variations,” in IEEE 
Access, vol. 8, pp. 162261-162270, 2020, doi: 
10.1109/ACCESS.2020.3014348. 

[18] L. S. Mezher, “Speed Control for Servo DC Motor with Different 

Tuning PID Controller with Labview,” Journal of Mechanical 



Journal of Robotics and Control (JRC) ISSN: 2715-5072 329 

 

Salam Waley Shneen, Design and Implementation of No Load, Constant and Variable Load for DC Servo Motor 

Engineering Research and Developments, vol. 44, no. 1, pp. 294-303, 
2021. 

[19] S. W. Shneen, “Advanced Optimal for PV system coupled with 

PMSM,” Indonesian Journal of Electrical Engineering and Computer 
Science, vol. 1, no. 3, pp. 556-565, 2016. 

[20] M. A. Baballe, M. I. Bello, A. A. Umar, A. K. Shehu, D. Bello, F. T. 
Abdullahi, “Different Types of Servo Motors and Their Applications,” 

1st International Conference on Engineering and Applied Natural 
Sciences, pp. 974-979, 2022. 

[21] W. Aribowo, S. Supari, and B. Suprianto, “Optimization of PID 

parameters for controlling DC motor based on the aquila optimizer 

algorithm,” International Journal of Power Electronics and Drive 
Systems (IJPEDS), vol. 13, no. 1, pp. 2808-2814, 2022. 

[22]  N. R. Setiawan, A. Ma'arif, and N. S. Widodo, “DC Motor Controller 
Using Full State Feedback,” Control Systems and Optimization Letter, 
vol. 1, no. 1, pp. 7-11, 2023. 

[23] S. W. Shneen, “Advanced optimal for power-electronic systems for the 
grid integration of energy sources,” Indonesian Journal of Electrical 
Engineering and Computer Science, vol. 1, no. 3, pp. 543-555, 2016. 

[24] A. Ma’arif, Iswanto, N. M. Raharja, P. A. Rosyady, A. R. C. Baswara, 

and A. A. Nuryono, “Control of DC Motor Using Proportional Integral 

Derivative (PID): Arduino Hardware Implementation,” 2020 2nd 
International Conference on Industrial Electrical and Electronics 
(ICIEE), pp. 74-78, 2020, doi: 10.1109/ICIEE49813.2020.9277258. 

[25] M. Zadehbagheri, A. Ma'arif, R. Ildarabadi, M. Ansarifard, and I. 

Suwarno, “Design of Multivariate PID Controller for Power Networks 

Using GEA and PSO,” Journal of Robotics and Control (JRC), vol. 4, 
no. 1, pp. 108-117, 2023. 

[26] M. D. I. Putri, A. Ma'arif, and R. D. Puriyanto, “Pengendali Kecepatan 

Sudut Motor DC Menggunakan Kontrol PID dan Tuning Ziegler 
Nichols,” Techno (Jurnal Fakultas Teknik, Universitas 
Muhammadiyah Purwokerto), vol. 23, no. 1, pp. 9-18, 2022. 

[27] A. J. Attiya, S. W. Shneen, B. A. Abbas, and Y. Wenyu, “Variable 

Speed Control Using Fuzzy-PID Controller for Two-phase Hybrid 

Stepping Motor in Robotic Grinding,” Indonesian Journal of Electrical 
Engineering and Computer Science, vol. 3, no. 1, pp. 102-118, 2016. 

[28] Q. Ariyansyah and A. Ma'arif, “DC Motor Speed Control with 

Proportional Integral Derivative (PID) Control on the Prototype of a 

Mini-Submarine,” Journal of Fuzzy Systems and Control, vol. 1, no. 1, 
pp. 1-7, 2023. 

[29] A. Ma'arif and N. R. Setiawan, “Control of DC motor using integral 

state feedback and comparison with PID: simulation and arduino 

implementation,” Journal of Robotics and Control (JRC), vol. 2, no. 5, 
pp. 456-461, 2021. 

[30] A. Ma’arif, H. Nabila, and O. Wahyunggoro, “Application of 

intelligent search algorithms in proportional-integral-derivative control 
of direct-current motor system,” Journal of Physics: Conference 
Series, vol. 1373, no. 1, 2019. 

[31] E. S. Rahayu, A. Ma’arif, and A. Çakan, “Particle swarm optimization 

(PSO) tuning of PID control on DC motor,” International Journal of 
Robotics and Control Systems, vol. 2, no. 2, pp. 435-447, 2022. 

[32] Y. Zahraoui, M. Akherraz, and A. Ma’arif, “A comparative study of 

nonlinear control schemes for induction motor operation 
improvement,” International Journal of Robotics and Control 
Systems, vol. 2, no. 1, pp. 1-17, 2022. 

[33] E. W. Suseno and A. Ma’arif, “Tuning of PID controller parameters 

with genetic algorithm method on DC motor,” International Journal of 
Robotics and Control Systems, vol. 1, no. 1, pp. 41-53, 2021. 

[34] R. Stanisławski, M. Rydel, and Z. Li, “A New Reduced-Order 

Implementation of Discrete-Time Fractional-Order PID Controller,” 

in IEEE Access, vol. 10, pp. 17417-17429, 2022, doi: 
10.1109/ACCESS.2022.3150883. 

[35] D. H. Shaker, S. W. Shneen, F. N. Abdullah, and G. A. Aziz, 

“Simulation Model of Single-Phase AC-AC Converter by Using 
MATLAB,” Journal of Robotics and Control (JRC), vol. 3, no. 5, pp. 
656-665, 2022. 

[36] S. W. Shneen, “Advanced optimal for three phase rectifier in power-
electronic systems,” Indonesian Journal of Electrical Engineering and 
Computer Science, vol. 11, no. 3, pp. 821-830, 2018. 

[37] A. L. Shuraiji and S. W. Shneen, “Fuzzy Logic Control and PID 
Controller for Brushless Permanent Magnetic Direct Current Motor: A 

Comparative Study,” Journal of Robotics and Control (JRC), vol. 3, 
no. 6, pp. 762-768, 2022. 

[38] H. S. Dakheel, Z. B. Abdullah, and S. W. Shneen, “Advanced optimal 

GA-PID controller for BLDC motor,” Bulletin of Electrical 
Engineering and Informatics, vol. 12, no. 4, pp. 2077-2086, 2023. 

[39] A. M. Alsayed, E. K. Elsayed, “Optimize Position Control of DC Servo 

Motor using PID Controller Tuning with Krill Herd algorithm,” 
International Journal of Engineering and Information Systems 
(IJEAIS), vol. 4, no. 12, pp. 141-147, 2020. 

[40] G. Vasudevarao and V. Rangavalli, “Comparison of Speed Control of 

DC Servo Motor using Pi, PID, Fuzzy, SMC,” International Advanced 

Research Journal in Science, Engineering and Technology, vol. 3, no. 
11, pp. 151-156, 2016. 

[41] T. Lakkoju, “Speed control of DC servomotor using Chopper based PI 

Controller,” International Journal of Progressive Research in Science 

and Engineering, vol. 2, no. 1, pp. 5-10, 2021. 

[42] R. Bindu, M. K. Namboothiripad, “Tuning of PID Controller for DC 
Servo Motor using Genetic Algorithm,” International Journal of 

Emerging Technology and Advanced Engineering, vol. 2, no. 3, pp. 
310-315, 2012. 

[43]  S. W. Shneen, A. Z. Salman, Q. A. Jawad, and H. Shareef, “Advanced 

optimal by PSO-PI for DC motor,” Indonesian Journal of Electrical 
Engineering and Computer Scienc (IJEECS), vol. 16, no. 1, pp. 165-
175, 2019, doi: 10.11591/ijeecs.v16.i1.pp165-175. 

[44] M. Nizam, H. Maghfiroh, B. Irfani, I. Inayati, and A. Ma’arif, 
“Designing and prototyping of lithium-ion charging system using 

multi-step constant current method,” World Electric Vehicle 
Journal, vol. 13, no. 10, p. 178, 2022. 

[45] A. Setiawan and A. Ma’arif, “Stirring system design for automatic 

coffee maker using OMRON PLC and PID control,” International 
Journal of Robotics and Control Systems, vol. 1, no. 3, pp. 390-401, 
2021. 

[46] Z. B. Abdullah, S. W. Shneen, and H. S. Dakheel, “Simulation Model 

of PID Controller for DC Servo Motor at Variable and Constant Speed 

by Using MATLAB,” Journal of Robotics and Control (JRC), vol. 4, 
no. 1, pp. 54-59, 2023. 

[47] A. Ma'arif and A. Çakan, “Simulation and arduino hardware 

implementation of dc motor control using sliding mode 
controller,” Journal of Robotics and Control (JRC), vol. 2, no. 6, pp. 
582-587, 2021. 

[48] S. W. Shneen, M. A. A. Hussein, J. A. Kadhum, and S. M. Ali, 
“Application of LFAC {16 2/3Hz} for electrical power transmission 

system: a comparative simulation study,” TELKOMNIKA 
(Telecommunication Computing Electronics and Control), vol. 17, no. 
2, pp. 1055-1064, 2019. 

[49] D. Saputra, A. Ma'arif, H. Maghfiroh, P. Chotikunnan, and S. N. 
Rahmadhia, “Design and Application of PLC-based Speed Control for 

DC Motor Using PID with Identification System and MATLAB 

Tuner,” International Journal of Robotics and Control Systems, vol. 3, 
no. 2, pp. 233-244, 2023. 

[50] R. Rikwan and A. Ma'arif, “DC Motor Rotary Speed Control with 

Arduino UNO Based PID Control,” Control Systems and Optimization 
Letters, vol. 1, no. 1, pp. 27-31, 2023. 

[51] S. W. Shneen, D. H. Shaker, and F. N. Abdullah, “Simulation model of 
PID for DC-DC converter by using MATLAB,” International Journal 
of Electrical and Computer Engineering, vol. 11, no. 5, p. 3791, 2021. 

[52] S. W. Shneen, F. N. Abdullah, and D. H. Shaker, “Simulation model of 

single phase PWM inverter by using 

MATLAB/Simulink,” International Journal of Power Electronics and 
Drive Systems, vol. 12, no. 1, p. 212, 2021.

 


