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ABSTRAK

Tugas akhir ini membahas teknik kontrol adaptif secara umum. Pembahasan
dimulai dengan penjabaran berbagai masalah yang sering dihadapi dan seringkali
tidak mampu ditangani oleh sistem kontrol klasik, sehingga memunculkan
gagasan untuk menciptakan sebuah teknik kontrol baru yang lebih handal.
Pembahasan mengenai latar belakang munculnya kontrol adaptif tersebut diikuti
dengan penjelasan secara umum mengenai pengertian, konsep dasar, dan struktur
dari kontrol adaptif. Pembahasan juga meliputi penjelasan tentang aplikasi,
pengembangan, dan algoritma-algoritma yang berhubungan dengan kontrol
adaptif.

Berdasarkan struktur yang umum digunakan, teknik kontrol adaptif terdiri atas
dua strukur utama, yaitu model reference adaptive control dan self tuning
adaptive control. Dalam tugas akhir ini, pembahasan difokuskan pada teknik self
tuning adaptive control. Pembahasan mengenai self tuning adaptive control
meliputi identifikasi sistem dan disain pengontrol yang digunakan dalam
membangun sebuah self tuning adaptive control system.

Algoritma identifikasi sistem yang dibahas dalam tugas akhir ini adalah algoritma
recursive least squares. Dalam pembahasannya, algoritma recursive least squares
dijabarkan untuk mengestimasi sebuah plant diskrit. Sedangkan algoritma disain
pengontrol yang dibahas dalam tugas akhir ini adalah algoritma pole placement.
Pada bagian simulasi, disimulasikan sistem kontrol adaptif dengan metode self

tuning adaptive control dan sistem kontrol tidak adaptif dalam mengontrol plant
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berupa pesawat terbang. Selain itu, digunakan juga sebuah multi-model adaptive
control system untuk mengontrol pesawat terbang tersebut. Pesawat terbang yang
digunakan dalam simulasi ini, dibangun berdasarkan sebuah sistem fisik pesawat
terbang komersil.

Lebih dalam, plant pesawat terbang yang digunakan dalam simulasi akan
dimodelkan dalam beberapa kondisi operasi. Model-model pesawat terbang dalam
beberapa kondisi operasi ini akan menghasilkan dinamika plant yang berbeda-
beda dan harus dikontrol. Hasil dari simulasi ini digunakan untuk menganalisa
performansi masing-masing sistem kontrol dalam mengontrol plant yang
berkarakteristik kompleks dan dinamik. Selain itu, analisa juga akan dilakukan
pada respon transien masing-masing sistem kontrol dalam mengontrol plant
tersebut.

Dalam simulasi self tuning adaptive control system ini, sistem terdiri atas sebuah
estimator, adaptive controller, dan controller design. Sedangkan dalam simulasi
multi model adaptive control system, sistem terdiri atas sebuah estimator, adaptive
controller, controller design, supervisor, dan beberapa fixed controller. Estimator
dibangun berdasarkan algoritma recursive least squares, sedangkan controller
design dibangun berdasarkan algoritma pole placement.

Berdasarkan hasil simulasi, self tuning adaptive control system terbukti mampu
memberikan performansi yang diinginkan dalam mengontrol plant pesawat
terbang yang berkarakteristik kompleks. Selain itu, dapat dibuktikan juga bahwa
performansi dari respon transien self tuning adaptive control system yang lambat

dapat ditingkatkan dengan menggunakan multi model adaptive control system.

Kata kunci: Model reference adaptive control, self tuning adaptive control
estimator, adaptive controller, controller design, supervisor, dan fixed controller.
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ABSTRACT

This final project study about adaptive control method. The study starting with
explanation of problems that classic control system always face and unable to
solve, which rise idea to create a new technique that more reliable. Explanations
about background of adaptive control consists of general explanation about
meaning, principle, and structure of adaptive control are discussed. This
explanation also include explanation about application, development, and
algorithms that related with adaptive control.

Based on its structure, adaptive control technique consist of two main structures,
there are model reference adaptive control and self tuning adaptive control. In this
final project, explanation of adaptive control structure is focus on self tuning
adaptive control technique. Explanation about self tuning adaptive control consist
of system identification and control design algorithms that is used in the
development of a self tuning adaptive control system.

This final project study about recursive least squares algorithms as one of system
identification algorithms. Explanation about recursive least squares algorithms
gives information how recursive least squares estimate a discrete plant. Whereas
control design algorithms that is explained in this final project is pole placement
algorithms.

In simulation chapter, simulations of adaptive control system with self tuning

adaptive control method and nonadaptive control system that used to control
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aircraft plants are designed. Multi-model adaptive control system also used to
control aircraft plants. Aircraft plants that used in this simulation are builded
based on physical system of commercial aircraft with several assumptions.
Furthermore, aircraft plants that used in this simulation are builded in various
operation conditions. Aircraft models in various operation condition will perform
dynamics or changes of plant’s conditions. Results from this simulation are used
to analyze each control system’s performance in term of control plants that have
complex and dynamics characteristics. Analysis also on transien response of each
control system in term of control that’s plants.

In simulation of self tuning adaptive control system, system consist of an
estimator, an adaptive controller, and a controller design. Whereas in simulation
of multi model adaptive control system, system consist of an estimator, an
adaptive controller, a controller design, some fixed controllers, and a supervisor.
Estimator that used in in this simulation is builded based on recursive least
squares algorithms. Whereas controller design that used in in this simulation is
builded based on pole placement algorithms.

Based on simulation results, self tuning adaptive control system proved can gives
desired performance for control aircraft plant that has complex characteristics.
Beside that, it can be proved also that performance of transien respon of adaptive
controller systems that are slow to be improved by use multi model adaptive

control system.

Key Word: Model reference adaptive control, self tuning adaptive control
estimator, adaptive controller, controller design, supervisor, and fixed controller.
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