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ÖZET

Elde edilen model için 
sistemi

edilen PWM kontrol sinyali ile pompa ve vana kontrolünü p, Ki, Kd) 

manuel kontrol, klasik PID
göre opt parametre ayarlama

güvenilirli

lecekte adaptif kontrol, veya yapay zekâ destekli kontrol 

Anahtar kelimeler control

ABSTRACT

In industrial automation systems, liquid level control plays a critical role in process safety, energy 
efficiency, and product quality. In this study, a single-tank liquid level control system was prepared as 
a prototype at an appropriate height. A pressure sensor with a suitable measurement range was used for 
level measurement. The experimental setup of the liquid level process was used to obtain its static 
(input/output) and dynamic characteristics. For the set up model, a PLC-based PID control system was
designed and tested in a simulation environment. The primary aim of this study is to demonstrate the 
applicability of the PID algorithm on a programmable logic controller (PLC), improve the dynamic 
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performance of the system through optimized control parameters, and provide a practical solution for 
industrial applications. The experimental setup was built on a single-tank liquid level system, where the 
feedback signal obtained via the pressure sensor was applied to the PLC. The PID algorithm developed 
on the PLC processed the error signal between the reference value and the measured value, obtained a 
PWM control signal to operate the pump and valve. PID parameters (Kp, Ki, Kd) were tuned using 
different methods, and performance criteria such as stability, overshoot, rise time, and settling time were 
analyzed. The study compared manual control, classical PID, and PID parameter tuning methods 
optimized according to different error criteria. Results showed that optimized PID parameters provided 
lower overshoot, shorter settling time, and higher tracking accuracy. Furthermore, PLC-based control 
was demonstrated to offer advantages in terms of reliability, flexibility, and ease of integration in 
industrial environments. This simulation-based study confirms the effectiveness of PLC-based PID 
control systems in liquid level processes and establishes a foundation for future applications of adaptive 
control, fuzzy logic, or artificial intelligence-supported control algorithms. 

Keywords: PLC, PID control, Pressure sensor, Industrial automation, Process control
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PID kontrolörler

2005; Åström ve Hägglund, 1
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ontrol 

Ziegler Nichols (Z-N) yöntemidir (Dorf ve Bishop, 2017; 
Ogata, 2010). Ancak birçok endüstriyel sistemde Z-

çevrim kontrol sistemlerini -

-sezgisel algoritmalar, sosyal ve ekolojik sistemlerin 

programlanabilir lojik kontrolörler (PLC)
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Sürü Optimizasyonu (PSO) Genetik Algoritma (GA)

Reyes-Sierra, 2006; Marini ve Walczak, 2015; Tasan ve Tunali, 2008; Weile ve Michielssen, 1997). 
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MATERYAL ve YÖNTEM
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-
-

Modelleme:

Deneysel yöntemler ile statik karakteristik dinamik karakteristik

  Dinamik karakteristik 

kolayca elde edilebilir.

                                                                                                            (1)

                                  

    

  

a. Deneysel (Osiloskop ekran görüntüsü)
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b. Matlab/Simulink simulasyonu

       T(s)=1/ (150s+1)]

          
  

Parametre optimizasyonu

Parametre optimizasyonu için kontrol GA (Genetik 
Algoritma) ve ile

p, Ki, Kd optimize edilmek 

                                     

                                                                                                                                                  (2)

          

             

Performans indeksleri

kontrol edilen bir sistem için, 
ISE, IAE, ITAE ve ITSE. 

                                                                       (3)
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                                                               (4)

                                                                            (5)

                                                               (6)

a) Particle Swarm Optimization (PSO) 

pbest ve gbest olmak üzere  
güncellenir.  pbest gbest sürünün bilinen en iyi 

+1= 1+ 1 1( )+ 2 2( )                                                                      (7) 

+1= + +1                                                                                                                 (8)

b) Genetik algoritma (GA)
-

(selection) gibi biyolojik süreçlerden ilham alan genetik operatörleri kullanarak yüksek kaliteli çözümler 

edilmektedir (Weile ve Michielssen, 1997).

  

:

-
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          P kontrolör için Matlab Simulasyonu (P=10,  ts=80 sn, Mp=%0)

                     

  PI kontrolör için Matlab Simulasyonu (P=1.04, I=0,0208, ts=444 sn, Mp=%13,8)

                  

     . PD kontrolör için Matlab Simulasyonu (P=200, D=10, N=100 ts=4 sn, Mp=%0)
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PID kontrolör için Matlab Simulasyonu (P=1,33; I=0,017; D= -7,28; ts=500 sn ; Mp=%7,86 )

Parametre optimizasyonu ile elde edilen sonuçlar:

-

-  

-

-

-
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Genel olarak, meta-sezgisel optimizasyon yöntemleri klasik Ziegler Nichols gibi ayarlama 

Sonuç olarak;

a. PSO metodu ile                                              b. GA metodu ile

                

a. PSO metodu ile                                              b. GA metodu ile
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a. PSO metodu ile                                              b. GA metodu ile
   

a. PSO metodu ile                                              b. GA metodu ile
            

güvenil

incelenebir.
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