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Designing a group of control for the inverted pendulum ideally

Prepared by:

Muhammad Atta Al-Kada® Dr: Abdul Rahman Hussein

Abstract:

The pendulum model is one of the famous examples of control statements that
are generally studied and it is considered one of the systems that have non-linear
properties because it is characterized as a single-input multi-output system. The
position in which the pendulum is stable is vertical up or down. Examples of its
applications include walking robots, personal baggage transport robots, and
wheelchair robots, So, the goal of this study is to achieve the stability of the
system (The arm should be at zero angle with the plumb axis). In addition to
achieving tracing of the required reference signal (Chase the cart to the desired
position), the problem of optimal control takes into account these two conditions
by finding the gain constants for the law of control after solving the Riccati
equation. Whereas, the solution of the Riccati equation is based on Lyapunov's
laws of stability, in addition to minimizing the cost function, as this achieves
reducing the static error to the lowest possible value.

In this paper the optimal control system was designed to control the Cart-inverted
Pendulum. The simulation results showed the effectiveness of the proposed

system and its ability to achieve the desired purpose.

Keywords: Swing arm - inverted pendulum - optimal control - Modeling and
Simulation
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Otomobil montaji icin modiiler kumanda tasarim - Ters lamba

Hazirlayan:
Muhammed Ata Al-Kada Dr: Abdul Rahman Huseyin

Ozet:

Sarkag¢ modeli, genel olarak incelenen kontrol sistemlerinin Gnli 6rneklerinden
biridir ve tek girisli ¢cok ¢ikislt bir sistem olarak nitelendirilmesi nedeniyle
dogrusal olmayan ozelliklere sahip sistemlerden biridir. Sarkacin (sallanan
kolun)  sabit oldugu pozisyonlar  dikey durum  yukar1  veya
asagidir.Uygulamalarina 6rnek olarak yiirliyen robotlar, kisisel bagaj tasima
robotlar1 ve tekerlekli sandalye robotlar1 verilebilir.Yani: bu sorudaki amag
sistem kararlihigimi saglamaktir. kol ¢ekiil ile sifir agida), gerekli referans
sinyalini elde etmenin yani sira (aracin istenen konuma gelmesinin ardindan)
optimal kontrol sorunu, cebirsel Rickett denklemini ¢ozdikten sonra kontrol
yasas1 i¢in kar sabitlerini bularak bu iki seyi hesaba katar, ¢iinkii Rickett
denkleminin ¢6zlimii, maliyet fonksiyonunu en aza indirmenin yani sira
Lyapunov'un kararlilik yasalarmma dayanmaktadir. Bu, statik hatayr miimkiin
olan en diisiik degere diislirmeyi basarir. Bu arastirmada, ters ¢evrilmis bir kol
arabas1 climlesini kontrol etmek i¢in optimum bir kontrol sistemi tasarlanmis ve
simiilasyon sonuglari Onerilen sistemin etkinligini ve istenen amaca ulasma

kabiliyetini gostermistir.

Anahtar Kelimeler: Doner kol - ters sarkag - optimum kontrol - modelleme ve

similasyon.
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