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Otomatik Kontrol Prensipleri

Kontrol Sistemlerine Giriĸ
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1. DƛǊƛǒ

2. hǘƻƳŀǘƛƪ YƻƴǘǊƻƭǸƴ DŜƭƛǒƛƳƛ

3. hǘƻƳŀǘƛƪ YƻƴǘǊƻƭǸƴ ¢ŜƳŜƭ YŀǾǊŀƳƭŀǊƤ

4. YƻƴǘǊƻƭ {ƛǎǘŜƳƛƴƛƴ ¸ŀǇƤǎƤ

5. hǘƻƳŀǘƛƪ YƻƴǘǊƻƭ {ƛǎǘŜƳƭŜǊƛƴƛƴ {ƤƴƤŦƭŀƴŘƤǊƤƭƳŀǎƤ

6. YƻƴǘǊƻƭ {ƛǎǘŜƳƭŜǊƛ Tœƛƴ DŜƴŜƭ DŜǊŜƪǎƛƴƛƳƭŜǊ

Ķ­erik
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üGereksinimler:

-!œƤƪ 5ǀƴƎǸ YƻƴǘǊƻƭǸ ǾǎΦ YŀǇŀƭƤ 5ǀƴƎǸ YƻƴǘǊƻƭǸ

- Geri Beslemeli Kontrol

-.ƭƻƪ 5ƛȅŀƎǊŀƳƤ

-{ƛǎǘŜƳ DƛǊƛǒƛΣ 4ƤƪƤǒƤΣ YƻƴǘǊƻƭǀǊΣ 

¢ŜǎƛǎΣ {ŜƴǎǀǊ Ǝƛōƛ ōƛƭŜǒŜƴƭŜǊƛƴ 

ŀȅǊƤƳƤ
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-άYƻƴǘǊƻƭέnedir?

-άYƻƴǘǊƻƭ ¢ŜƻǊƛǎƛέ ƴƛƴ DŜƭƛǒƛƳƛ

-bŜŘŜƴ άhǘƻƳŀǘƛƪ YƻƴǘǊƻƭέ 4ŀƭƤǒƳŀƭƤȅƤȊ?

-άhǘƻƳŀǘƛƪ YƻƴǘǊƻƭέ bŜŘƛǊΚ

-DŜǊƛ .ŜǎƭŜƳŜƭƛ YƻƴǘǊƻƭ ¸ŀǇƤǎƤ

-YƻƴǘǊƻƭ {ƛǎǘŜƳƭŜǊƛƴƛƴ ¢ǸǊƭŜǊƛ

-YƻƴǘǊƻƭ {ƛǎǘŜƳƭŜǊƛƴŜ Tƭƛǒƪƛƴ ¢ŜƳŜƭ DŜǊŜƪǎƛƴƛƳƭŜǊ

Kontrol Sistemlerine Giriĸ
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üϦCƛƭƻȊƻŦƭŀǊ ŘǸƴȅŀȅƤ ȅŀƭƴƤȊŎŀ œŜǒƛǘƭƛ 

ōƛœƛƳƭŜǊŘŜ ȅƻǊǳƳƭŀƳƤǒƭŀǊŘƤǊΤ ƻȅǎŀ ǎƻǊǳƴ 

ƻƴǳ ŘŜƐƛǒǘƛǊƳŜƪǘƛǊΦϦ- KarlMarx

ü9ǘƪƛƴ ƪƻƴǘǊƻƭ ȅŜǘŜƴŜƐƛΣ ƛƴǎŀƴƭŀǊƤ 
ƘŀȅǾŀƴƭŀǊŘŀƴ ŀȅƤǊŀƴ ŜǒǎƛȊ ǀȊŜƭƭƛƪǘƛǊ.

ñKontrolònedir?
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üKontrol:TǎǘŜƴŜƴ ƎŜǊŜƪǎƛƴƛƳƭŜǊŜ ƎǀǊŜ ǎƛǎǘŜƳƛƴ 
όƳŀƪƛƴŜΣ ǘŜǎƛǎΣ ǎǸǊŜœΣ ΦΦΦύ ŘŀǾǊŀƴƤǒƤƴƤ 
ŘŜƐƛǒǘƛǊƳŜƪόƛȅƛƭŜǒǘƛǊƳŜƪύ ƛœƛƴ ȅŀǇƤƭŀƴ ƛǒƭŜƳΦ
ü.ƛǊōƛǊƛƴŜ ōŀƐƭƤ ōƛƭŜǒŜƴƭŜǊŘŜƴ ƻƭǳǒŀƴ ōƛǊ kontrol 

sistemiΣ ƛǎǘŜƴŜƴ ōƛǊ ŀƳŀŎŀ ǳƭŀǒƳŀƪ ƛœƛƴ 
ǘŀǎŀǊƭŀƴƳƤǒǘƤǊΦ

9ǘǊŀŦƤƴƤȊŘŀƪƛ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƭŜǊƛƴƛ ŘǸǒǸƴǸƴ!
hŘŀ ǎƤŎŀƪƭƤƐƤ ƪƻƴǘǊƻƭǸ
!Ǌŀōŀ {ǸǊƳŜƪ
{Ŝǎ ǎŜǾƛȅŜǎƛ ƪƻƴǘǊƻƭǸ
TǒŀǊŜǘœƛƴƛƴ ƪƻƴǳƳǳƴǳ ϦƪƻƴǘǊƻƭ ŜǘƳŜϦ όƘŀǊŜƪŜǘ 
ettirme) vb.

ñKontrolònedir?
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Å9ƴŜǊƧƛ ǸǊŜǘƛƳƛ ǾŜ ŘŀƐƤǘƤƳƤ

Kontrol ... Her yerde!
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Å{ǸǊŜœ ƪƻƴǘǊƻƭǸ

Kontrol ... Her yerde!
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ÅĶmalat sanayii

Kontrol ... Her yerde!
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ÅAra­ kontrol¿

Kontrol ... Her yerde!
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ÅT¿ketici Elektroniĵi

Kontrol ... Her yerde!



16

ÅHavacēlēk
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ÅTēbbi uygulamalar

Kontrol ... Her yerde!
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ÅRobotik

Kontrol ... Her yerde!
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ÅTarēm

Kontrol ... Her yerde!
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üOtomatik ƪƻƴǘǊƻƭǸƴǳȅƎǳƭŀƳŀƭŀǊƤΣ

bunlarla ǎƤƴƤǊƭƤolmamakǸȊŜǊŜΣǳœŀƪƭŀǊΣ

robotlar, ƛƴǒŀŀǘƳǸƘŜƴŘƛǎƭƛƐƛȅŀǇƤƭŀǊƤΣ

prosesƪƻƴǘǊƻƭǸvb. yerŀƭƳŀƪǘŀŘƤǊ.

ühǘƻƳŀǘƛƪ ƪƻƴǘǊƻƭΣ ƳǸƘŜƴŘƛǎƭƛƪ ǾŜ ōƛƭƛƳƛƴ 

ƛƭŜǊƭŜƳŜǎƛƴŘŜ Ƙŀȅŀǘƛ ōƛǊ Ǌƻƭ ƻȅƴŀƳƤǒǘƤǊ.
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1. .ŀǒƭŀƴƎƤœ 5ǀƴŜƳƛ

ü ¦ȅƎǳƭŀƴŘƤΣ ŀƴŎŀƪ ŦŀǊƪƤƴŘŀ ƻƭǳƴƳŀŘƤ ǾŜȅŀ ƘŜǊƘŀƴƎƛ ōƛǊ 
ǘŜƻǊƛ ƻǊǘŀȅŀ œƤƪƳŀŘƤΦ

ü«ƴƭǸ ōƛǊ ǀǊƴŜƪ:WŀƳŜǎ ²ŀǘǘ ǘŀǊŀŦƤƴŘŀƴ мтсфϥŘŀ ōƛǊ ōǳƘŀǊ 

ƳƻǘƻǊǳƴŘŀƪƛ ǾƻƭŀƴƤƴ ŘǀƴƳŜ ƘƤȊƤƴƤ ƪƻǊǳƳŀƪ ƛœƛƴ ƎŜƭƛǒǘƛǊƛƭŜƴ ƘƤȊ 

kontrol sistemi.

Otomatik Kontrol Tarihi
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1. .ŀǒƭŀƴƎƤœ 5ǀƴŜƳƛ

WattôsFlyball Governor

Otomatik Kontrol Tarihi
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2.Yƭŀǎƛƪ ƪƻƴǘǊƻƭ ǘŜƻǊƛƭŜǊƛ ŘǀƴŜƳƛ

ümǊƴŜƪƭŜǊ
- 1868,ϦwŜƎǸƭŀǘǀǊƭŜǊ «ȊŜǊƛƴŜϦΣ ŘƛŦŜǊŀƴǎƛȅŜƭ ŘŜƴƪƭŜƳ ǘŀƴƤƳƤ

- 1877, RouthYŀǊŀǊƭƤƭƤƪ YǊƛǘŜǊƛ

- 1892, LyaounovYŀǊŀǊƭƤƭƤƪ
- 1932, NyquistYŀǊŀǊƭƤƭƤƪ YǊƛǘŜǊƛ
- 1938, Frekans Tepki Metodu
- 1948,YǀƪƭŜǊƛƴ ¸ŜǊ 9ƐǊƛǎƛ ¸ǀƴǘŜƳƛ

ü CǊŜƪŀƴǎ ŀƭŀƴƤƴŘŀ Laplace5ǀƴǸǒǸƳƭŜǊƛ ǾŜ ¢ǊŀƴǎŦŜǊ 
Ŧƻƴƪǎƛȅƻƴǳƴŀ ŘŀȅŀƴƤǊ

ü9ǎŀǎ ƻƭŀǊŀƪ {L{h 5ƻƐǊǳǎŀƭ {ŀōƛǘ {ƛǎǘŜƳƭŜǊ ǸȊŜǊƛƴŜŘƛǊΦ

Otomatik Kontrol Tarihi
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3. Modern kontrol teorileriŘǀƴŜƳi

üDallar
- Linearό5ƻƐǊǳǎŀƭύ ǎƛǎǘŜƳ ǘŜƻǊƛƭŜǊƛ
- Adaptive(Uyarlanabilir) kontrol
- OptimalKontrol
- Predictive(mƴƎǀǊǸŎǸύ ƪƻƴǘǊƻƭ
- DiscreteEventDynamicSystem(DEDS)
- H-sonsuzlukteorileri

ü½ŀƳŀƴ ŀƭŀƴƤƴŘŀ 5ǳǊǳƳ ¦ȊŀȅƤƴŀ ŘŀȅŀƭƤ
üaLah 5ƻƐǊǳǎŀƭ hƭƳŀȅŀƴ ½ŀƳŀƴƭŀ 5ŜƐƛǒŜƴ 
{ƛǎǘŜƳƭŜǊ «ȊŜǊƛƴŜ

Otomatik Kontrol Tarihi
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4.!ƪƤƭƭƤ ƪƻƴǘǊƻƭ ŘǀƴŜƳƛƴŘŜƪƛ ǘŜƻǊƛƭŜǊ

üDallar
-{ƛƴƛǊ ŀƐƤ ƪƻƴǘǊƻƭǸ
-.ǳƭŀƴƤƪ ƳŀƴǘƤƪ όfuzzyύ ƪƻƴǘǊƻƭǸ
- Genetik algoritma
-TǘŜǊŀǘƛŦ ǀƐǊŜƴƳŜ ƪƻƴǘǊƻƭǸ
- Uyarlanabilir ters kontrol
-¸ǀƴƭŜƴŘƛǊƳŜ, Navigasyon& Kontrol(GNC)ōǸǘǸƴƭǸƪ 
sistemi

ü4Ŝǒƛǘƭƛ ƳŀǘŜƳŀǘƛƪǎŜƭ ǘŜƳŜƭƭŜǊŜ ŘŀȅŀƴƤǊ
üTƴǎŀƴ ǾŜȅŀ ŘƛƐŜǊ ƘŀȅǾŀƴƭŀǊƤƴ ȅǀƴǘŜƳƭŜǊƛƴƛ ǘŀƪƭƛǘ 

eder

Otomatik Kontrol Tarihi
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Mevcut durum ve gelecek perspektifleri

Otomatik Kontrol Tarihi
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Mevcut durum ve gelecek perspektifleri

Otomatik Kontrol Tarihi
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Mevcut durum ve gelecek perspektifleri
Otomatik Kontrol Tarihi
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5ƛƐŜǊ ƛƭƎƛ ŀƭŀƴƭŀǊƤ:

¸¢ŀǊƤƳ ƳŀƪƛƴŜƭŜǊƛ

¸ Biyomedikal cihazlar

¸ Biyolojik sistemler

¸4ŜǾǊŜ

¸ Sosyo-Ekonomik sistem

¸ Finansal piyasalar

¸¸ǀƴŜǘƛƳ

¸ΧΧ

Otomatik Kontrol Tarihi
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ü hǘƻƳŀǘƛƪ ƪƻƴǘǊƻƭŜ ƴŜŘŜƴ ƛƘǘƛȅŀœ ŘǳȅŀǊƤȊ?
- Uygun(ƻŘŀ ǎƤŎŀƪƭƤƐƤ,œŀƳŀǒƤǊ ƳŀƪƛƴŜǎƛ)

Neden ñOtomatik Kontrolò­alēĸmalēyēz?
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ü hǘƻƳŀǘƛƪ ƪƻƴǘǊƻƭŜ ƴŜŘŜƴ ƛƘǘƛȅŀœ ŘǳȅŀǊƤȊ?
- Tehlike(ǎƤŎŀƪ/ǎƻƐǳƪalanlar, uzay, bomba imha)

Neden ñOtomatik Kontrolò­alēĸmalēyēz?
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ü hǘƻƳŀǘƛƪ ƪƻƴǘǊƻƭŜ ƴŜŘŜƴ ƛƘǘƛȅŀœ ŘǳȅŀǊƤȊ?
-Tƴǎŀƴ ƛœƛƴ ƛƳƪŀƴǎƤȊ (όƴŀƴƻƳŜǘǊŜ ǀƭœŜƐƛƴŘŜ Ƙŀǎǎŀǎ 

ƪƻƴǳƳƭŀƴŘƤǊƳŀΣ ƛƴǎŀƴƤƴ ƎƛǊŜƳŜȅŜŎŜƐƛ ƪŀŘŀǊ ƪǸœǸƪ ōƛǊ 

ŀƭŀƴŘŀ œŀƭƤǒƳŀΣ ŘŜǾŀǎŀ ŀƴǘŜƴƭŜǊƭŜ ƪƻƴǘǊƻƭΣ ŀǎŀƴǎǀǊ)

Neden ñOtomatik Kontrolò­alēĸmalēyēz?
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ü hǘƻƳŀǘƛƪ ƪƻƴǘǊƻƭŜ ƴŜŘŜƴ ƛƘǘƛȅŀœ ŘǳȅŀǊƤȊ?
-¸ǸƪǎŜƪ ǾŜǊƛƳƭƛƭƛƪ όƳƻǘƻǊ ƪƻƴǘǊƻƭǸύ

ü 4ŜǾǊŜƳƛȊŘŜ ƻǘƻƳŀǘƛƪ ƪƻƴǘǊƻƭǸƴ ōƛǊœƻƪ ǀǊƴŜƐƛ 
ōǳƭǳƴƳŀƪǘŀŘƤǊΦ

Neden ñOtomatik Kontrolò­alēĸmalēyēz?
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mǊƴŜƪ1:Manuelcontrol

ñOtomatik Kontrolònedir ?
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ü!Ƴŀœ:YƛǘŀōƤ ŜƭƭŜ ŀƭƳŀƪ

ü4ƤƪǘƤƭŀǊ:9ƭƭŜǊƛƴ ƎŜǊœŜƪ ƪƻƴǳƳǳ

ü Girdiler:YƛǘŀōƤƴ ƎŜǊœŜƪ ƪƻƴǳƳǳ

ü Tesis: Eller / Kollar / Bacaklar

ñOtomatik Kontrolò nedir?
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Tipik Manuelkontrol

ñOtomatik Kontrolò nedir?
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ümǊƴŜƪ2:!Ǌŀōŀ ƪǳƭƭŀƴƳŀƪΣ ŀǊŀŎƤƴ ƛǎǘŜƴƛƭŜƴ ȅƻƭǳ 
ƛȊƭŜƳŜǎƛƴƛ ǾŜ Ǉƭŀƴƭŀƴŀƴ ƘŜŘŜŦŜ ƎǸǾŜƴƭƛ ōƛǊ ǒŜƪƛƭŘŜ 
ǳƭŀǒƳŀǎƤƴƤ ǎŀƐƭŀƳŀƪ ƛœƛƴ ŀǊŀŎƤ ƪƻƴǘǊƻƭ ŜǘƳŜȅƛ ƛŦŀŘŜ 
eder.

ü!ǊŀŎƤ ƪŜƴŘƛƴƛȊ ƪǳƭƭŀƴƤȅƻǊǎŀƴƤȊΣ ŀǊŀŎƤƴ manuel
ƪƻƴǘǊƻƭǸƴǸ ƎŜǊœŜƪƭŜǒǘƛǊƛȅƻǊǎǳƴǳȊ ŘŜƳŜƪǘƛǊΦ 
.ǳƴǳ ȅŀǇŀŎŀƪ ōƛǊ ƳŀƪƛƴŜ ǘŀǎŀǊƭŀǊǎŀƴƤȊΣ ƻǘƻƳŀǘƛƪ 
ōƛǊ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ ƪǳǊƳǳǒ ƻƭǳǊǎǳƴǳȊΦ

ñOtomatik Kontrolò nedir ?
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ü!Ƴŀœ:!ǊŀŎƤƴ ȅǀƴǸƴǸ ǾŜ ƘƤȊƤƴƤ ƪƻƴǘǊƻƭ ŜǘƳŜƪ
ü4ƤƪǘƤƭŀǊ:!ǊŀŎƤƴ ƎŜǊœŜƪ ȅǀƴǸ ǾŜ ƘƤȊƤ
üGirdiler:!ǊŀŎƤƴ ƛǎǘŜƴŜƴ ƎŜǊœŜƪ ȅǀƴǸ ǾŜ ƘƤȊƤ
üBozucular:¸ƻƭ ȅǸȊŜȅƛ ǾŜ ŜƴƎŜƭƭŜǊ
üTesis: Araba

ñOtomatik Kontrolò nedir ?
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ñOtomatik Kontrolò nedir ?

mǊƴŜƪ3:{ǳ ǎŜǾƛȅŜǎƛ ƪƻƴǘǊƻƭǸ

Ama­, tanktaki 

su seviyesini 

d¿zenlemektir.
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ñOtomatik Kontrolò nedir ?

mǊƴŜƪ 3:{ǳ ǎŜǾƛȅŜǎƛ ƪƻƴǘǊƻƭǸ- Manuelkontrol

Bir insan, seviyeyi 

(h) hedef nokta (H) 

ile karĸēlaĸtērmak 

i­in bir gºzetleme 

t¿p¿ (S) kullanarak 

seviyeyi 

d¿zenleyebilir ve 

seviyeyi 

deĵiĸtirmek i­in bir 

vanayē 

ayarlayabilir.



40

ñOtomatik Kontrolò nedir ?

mǊƴŜƪ3:{ǳ ǎŜǾƛȅŜǎƛ ƪƻƴǘǊƻƭǸ- Otomatikkontrol

Otomatik seviye 

kontrol sistemi, 

insan yerine bir 

kontrol ¿nitesi 

koyar ve seviyeyi 

ºl­mek i­in bir 

sensºr kullanēr.
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ü!Ƴŀœ: Tanktaki su seviyesini ayarlamak

ü4ƤƪǘƤƭŀǊ:DŜǊœŜƪ ǎǳ ǎŜǾƛȅŜǎƛ ǾŜȅŀ ȅǸƪǎŜƪƭƛƐƛ

üGirdiler:TǎǘŜƴŜƴ ǎǳ ǎŜǾƛȅŜǎƛ

üTesis: Tank

ñOtomatik Kontrolò nedir ?
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ñOtomatik Kontrolò nedir ?

Su seviyesinin 

manuel kontrol¿

Su seviyesini otomatik 

kontrol¿

Duyu organē:

Gºz

¥l­me cihazē: 

Sensor

Merkezi karar organē: 

Beyin

Karar verme aracē: 

Kontrolºr

Etki organē: 

El

Aktuatºr: 

Vana
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tanēmlar

ÅSISO(singleςinput singleςoutput) ControlSystem

ÅMIMO (multi-input multi output) MultivariableControl 

System
Å
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Block diagram of automatic control system
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Kapalē devre sistemin temel elemanlarē

Sensor

-4ƤƪƤǒƤ ǾŜȅŀ ƪƻƴǘǊƻƭ ŜŘƛƭŜƴ ŘŜƐƛǒƪŜƴƛ ǀƭœŜǊ ǾŜ ƪŀǊǒƤƭŀǒǘƤǊƳŀ 
ŜƭŜƳŀƴƤƴŀ ƎŜǊƛ ōŜǎƭŜƴŜƴ ǎƛƴȅŀƭƛ ǎŀƐƭŀǊΦ
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Kapalē devre sistemin temel elemanlarē

Controller wŜŦŜǊŀƴǎŀ ǳȅƎǳƴ œƤƪǘƤȅƤΣ ŀƪǎŀƪƭƤƪƭŀǊ ŀƭǘƤƴŘŀ ōƛƭŜ 

ϦǘŀǘƳƛƴ ŜŘƛŎƛϦ ōƛǊ ǒŜƪƛƭŘŜ ǸǊŜǘƛǊΦ

YƻƴǘǊƻƭ ŜŘƛƭŜƴ ŘŜƐƛǒƪŜƴƭŜǊƛ ŀȅŀǊƭŀƳŀƪ ƛœƛƴ 

ŘƻƐǊǳŘŀƴ ǘŜǎƛǎŜ ƳǸŘŀƘŀƭŜ ŜŘŜǊΦ

Actuator
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Kapalē devre sistemin temel elemanlarē

Process/ Plant

- Kontrol edilecek fiziksel nesne veya sistem
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Kapalē devre sistemin temel elemanlarē
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Å!œƤƪ 4ŜǾǊƛƳ YƻƴǘǊƻƭ {ƛǎǘŜƳƭŜǊƛ
TǎǘŜƴƛƭŜƴ ȅŀƴƤǘƤ ŜƭŘŜ ŜǘƳŜƪ ƛœƛƴ ōƛǊ ƪƻƴǘǊƻƭ ǸƴƛǘŜǎƛ ǾŜȅŀ 

ƪƻƴǘǊƻƭ ŀƪǘǸŀǘǀǊǸ ƪǳƭƭŀƴƤǊ.

tanēmlar
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mǊƴŜƪ5:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭ

4ŀƳŀǒƤǊ ƳŀƪƛƴŜǎƛΣ ōƛǊ 
program ayarlanarak 
œŀƳŀǒƤǊƭŀǊƤ ȅƤƪŀǊΦ 
4ŀƳŀǒƤǊƭŀǊƤƴ ƴŜ ƪŀŘŀǊ 
ǘŜƳƛȊƭŜƴŘƛƐƛƴƛ 
ǀƭœƳŜȊΦ

A­ēk ¢evrim vs. Kapalē ¢evrim
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mǊƴŜƪ5:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭς4ŀƳŀǒƤǊ aŀƪƛƴŜǎƛ

A­ēk ¢evrim vs. Kapalē ¢evrim
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A­ēk ¢evrim vs. Kapalē ¢evrim

mǊƴŜƪ6:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭ

DƛǊƛǒ: TǎǘŜƴƛƭŜƴ ƻŘŀ 
ǎƤŎŀƪƭƤƐƤ

4ƤƪƤǒΥDŜǊœŜƪ ƻŘŀ 
ǎƤŎŀƪƭƤƐƤ
Tesis:ƤǎƤǘƳŀ ŦƤǊƤƴƤ

9Ǿ ƤǎƤǘƳŀ 
kontrol sistemi
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A­ēk ¢evrim vs. Kapalē ¢evrim

Heating 
furnace

Desired 
temperature

(Input)

Temperature 

(Output)

mǊƴŜƪ6:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭ

CƤǊƤƴƤƴ ǎƤŎŀƪƭƤƐƤ ǘŀǘƳƛƴ 
ŜŘƛŎƛ ŘŜƐƛƭǎŜΣ ȊŀƳŀƴƭŀȅƤŎƤ 
otomatik olarak 
ŘŜƐƛǒǘƛǊƛƭŜƳŜȊ.
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A­ēk ¢evrim vs. Kapalē ¢evrim
Example6:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭςDCmotor

DƛǊƛǒΥreferans 
gerilimi
4ƤƪƤǒ:ǒŀŦǘƤƴ ƘƤȊƤ
Tesis: DCmotor
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mǊƴŜƪ6:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭςDC motor

A­ēk ¢evrim vs. Kapalē ¢evrim

aƛƭ ǸȊŜǊƛƴŘŜƪƛ ƳŜƪŀƴƛƪ ȅǸƪǘŜƪƛ ōƛǊ ŘŜƐƛǒƛƪƭƛƪ 
ƴŜŘŜƴƛȅƭŜ ƘƤȊŘŀ ƛǎǘŜƴŜƴ ŘŜƐŜǊŘŜƴ ōƛǊ ǎŀǇƳŀ 
ƳŜȅŘŀƴŀ ƎŜƭƛǊǎŜΣ ƎƛǊƛǒ ƳƛƪǘŀǊƤƴƤƴ ŘŜƐŜǊƛƴƛ ƻǘƻƳŀǘƛƪ 
ƻƭŀǊŀƪ ŘŜƐƛǒǘƛǊƳŜƪ ƳǸƳƪǸƴ ŘŜƐƛƭŘƛǊΦ
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A­ēk ¢evrim vs. Kapalē ¢evrim

mǊƴŜƪ6:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭςDC motorǎǸǊƎǸƭǸ ǊŜƻǎǘŀ

(generatesreferencevoltage) 
suppose0 ~10V

speed
0 ~ 1000r

voltage 
amplifier

power 
amplifier

ur

reference

ua

(control device)

DC
motor

disturbance

w

(controlled 

variables)
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A­ēk ¢evrim vs. Kapalē ¢evrim

Control 
device

Plant
Reference

(Input)

Control 

(Input)

variable 

(Output)

mǊƴŜƪ6:!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭςDC motor
disturbance

Controlled

!œƤƪ ŘǀƴƎǸ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛƴƛƴ ŦƻƴƪǎƛȅƻƴŜƭ ōƭƻƪ ŘƛȅŀƎǊŀƳƤ

¸4ƤƪƤǒ ǀƭœǸƭƳŜȊ ǾŜ ƎƛǊƛǒƭŜ ƪŀǊǒƤƭŀǒǘƤǊƤƭƳŀȊΣ geri besleme 
yoktur

¸mƭœǸƳ ŎƛƘŀȊƭŀǊƤ όǎŜƴǎǀǊƭŜǊύ ƻƭƳŀŘŀƴ ȅŀǇƤƭŀƴ ƪƻƴǘǊƻƭŜ 
ŀœƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭ denir

¸{ƛǎǘŜƳƛƴ ŘƻƐǊǳƭǳƐǳΣ ōƻȊǳŎǳ Ŝǘƪƛ ǾŀǊƭƤƐƤƴŘŀ ƪŀƭƛōǊŀǎȅƻƴŀ 
ōŀƐƭƤŘƤǊΦ
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A­ēk ¢evrim vs. Kapalē ¢evrim

Avantajlar:
¸ BasitȅŀǇƤvekolayōŀƪƤƳ.
¸4ƤƪǘƤƴƤƴǀƭœǸƭƳŜǎƛƴƛƴzorƻƭŘǳƐǳveyaœƤƪǘƤƴƤƴhassas

bir ǒŜƪƛƭŘŜǀƭœǸƭƳŜǎƛƴƛƴekonomik olarakƳǸƳƪǸƴ
ƻƭƳŀŘƤƐƤdurumlardaƪǳƭƭŀƴƤǒƭƤŘƤǊ. όmǊƴŜƐƛƴΣœŀƳŀǒƤǊ
makinesisistemi)

Dezavantajlar:
¸YŀƭƛōǊŀǎȅƻƴŘŀƪƛ ōƻȊǳƭƳŀƭŀǊ ǾŜ ŘŜƐƛǒƛƪƭƛƪƭŜǊ ƘŀǘŀƭŀǊŀ 
ƴŜŘŜƴ ƻƭǳǊ ǾŜ œƤƪǘƤ ƛǎǘŜƴŜƴŘŜƴ ŦŀǊƪƭƤ ƻƭŀōƛƭƛǊ.
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YŀǇŀƭƤ œŜǾǊƛƳ όƎŜǊƛ ōŜǎƭŜƳŜύ ƪƻƴǘǊƻƭǸ
ü.ǳ ȅŀƪƭŀǒƤƳŘŀΣ ƪƻƴǘǊƻƭ ŜŘƛƭŜŎŜƪ ƳƛƪǘŀǊ όǀǊƴŜƐƛƴ C) 
ǀƭœǸƭǸǊΣ ƛǎǘŜƴŜƴ ŘŜƐŜǊ όRύ ƛƭŜ ƪŀǊǒƤƭŀǒǘƤǊƤƭƤǊ ǾŜ ƛƪƛǎƛ 
ŀǊŀǎƤƴŘŀƪƛ Ƙŀǘŀ όE = R ςC) C'yi ayarlamakƛœƛƴ 
ƪǳƭƭŀƴƤƭƤǊΦ .ǳΣ ƪƻƴǘǊƻƭ ŜȅƭŜƳƛƴƛƴ ōƛǊ ǒŜƪƛƭŘŜ œƤƪǘƤȅŀ 
ōŀƐƭƤ ƻƭŘǳƐǳ ŀƴƭŀƳƤƴŀ ƎŜƭƛǊΦ

A­ēk ¢evrim vs. Kapalē ¢evrim
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Kapalē ¢evrim (geri besleme) control 
mǊƴŜƪ7:YŀǇŀƭƤ œŜǾǊƛƳ ƪƻƴǘǊƻƭ-DCmotor
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mǊƴŜƪ7:YŀǇŀƭƤ œŜǾǊƛƳ ƪƻƴǘǊƻƭ-DC motor

Kapalē ¢evrim (geri besleme) control 

voltage 
amplifier

power 
amplifier

ur

reference

ua DC
motor

disturbance

w

tachometer

_

ue

Temel fikir:Negatifgeri besleme
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YŀǇŀƭƤ œŜǾǊƛƳ όƎŜǊƛ ōŜǎƭŜƳŜύ ƪƻƴǘǊƻƭ

A­ēk ¢evrim vs. Kapalē ¢evrim

DŜƴŜƭƭŜǒǘƛǊƛƭƳƛǒ ƎŜǊƛ ōŜǎƭŜƳŜ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ
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A­ēk ¢evrim vs. Kapalē ¢evrim

YŀǇŀƭƤ œŜǾǊƛƳ όƎŜǊƛ ōŜǎƭŜƳŜύ ƪƻƴǘǊƻƭ

üYŀǇŀƭƤ œŜǾǊƛƳ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛΣ œƤƪǘƤƴƤƴ ƛǎǘŜƴŜƴ 
ŘŜƐŜǊŘŜ ǘǳǘǳƭƳŀǎƤ ŀƳŀŎƤȅƭŀ œƤƪǘƤ ǾŜ ƎƛǊŘƛ ƳƛƪǘŀǊƭŀǊƤ 
ŀǊŀǎƤƴŘŀƪƛ ƪŀǊǒƤƭŀǒǘƤǊƳŀŘŀƴ ƪŀȅƴŀƪƭŀƴŀƴ ōƛǊ ŜȅƭŜƳƛ 
ifade eder.
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¥dev

1. ¢ƛǇƛƪ ōƛǊ ƳƻŘŜǊƴ ƳǳǘŦŀƪǘŀƪƛ ŜƭŜƪǘǊƛƪƭƛ ŦƤǊƤƴƤ ŘǸǒǸƴǸƴΦ 
IŜŘŜŦƛΣ ǎƛǎǘŜƳƛΣ ƪƻƴǘǊƻƭ ŘŜƐƛǒƪŜƴƛƴƛ ǾŜ ōƻȊǳŎǳ ŜǘƪŜƴƭŜǊƛ 
belirleyin.

2. !Ǌƪŀ ōŀƘœŜƴƛȊŘŜ ōƛǊ ȅǸȊƳŜ ƘŀǾǳȊǳƴǳȊ ƻƭŘǳƐǳƴǳ Ƙŀȅŀƭ 
ŜŘƛƴΗ ǇIϥƤ ǀƭœƳŜƪ ǾŜ ǇIϥƤ ŀȅŀǊƭŀƳŀƪ ƛœƛƴ ŀǎƛŘƛƪ ōƛǊ œǀȊŜƭǘƛ 
ŜƪƭŜƳŜƪ ǸȊŜǊŜ ƳŀƴǳŜƭ ōƛǊ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ ǘŀƴƤƳƭŀȅƤƴΦ 
{ƛǎǘŜƳƛΣ ƪƻƴǘǊƻƭ ŘŜƐƛǒƪŜƴƛƴƛ ǾŜ ōƻȊǳŎǳ ŜǘƪŜƴƭŜǊƛ 
ǘŀƴƤƳƭŀȅƤƴ.

3.  ƛƳŘƛ ȅǸȊƳŜ ƘŀǾǳȊǳƴǳȊǳƴ ƪƻƴǘǊƻƭǸƴǸ ƻǘƻƳŀǘƛƪƭŜǒǘƛǊƛƴΗ 
ǇIϥƤ ƪƻƴǘǊƻƭ ŜǘƳŜƪ ƛœƛƴ ƘŀǾǳȊǳƴǳȊŀ ǇƻƳǇŀƭŀƴŀŎŀƪ ōƛǊ 
ŀǎƛǘ œǀȊŜƭǘƛǎƛ ǘŀƴƪƤƴƤȊ ƻƭŘǳƐǳƴǳ ǾŀǊǎŀȅƤƴ.
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Exercise:YŀǇŀƭƤ 5ŜǾǊŜ YƻƴǘǊƻƭǸ ςhŘŀ ǎƤŎŀƪƭƤƐƤ 
kontrol sistemi

A­ēk ¢evrim vs. Kapalē ¢evrim
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Exercise:YŀǇŀƭƤ 5ŜǾǊŜ YƻƴǘǊƻƭǸ ςhŘŀ ǎƤŎŀƪƭƤƐƤ 
kontrol sistemi

A­ēk ¢evrim vs. Kapalē ¢evrim
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A­ēk ¢evrim vs. Kapalē ¢evrim

Exercise:{ƤǾƤ ǎŜǾƛȅŜ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ -.ƭƻƪ ŘƛȅŀƎǊŀƳƤ
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A­ēk ¢evrim vs. Kapalē ¢evrim

Exercise:{ƤǾƤ ǎŜǾƛȅŜ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ -.ƭƻƪ ŘƛȅŀƎǊŀƳƤ
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Otomatik Kontrol Prensipleri

Geri beslemeli kontrol sistemine 

dair daha fazla ºrnek
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Geri beslemeli kontrol sistemleri her yerde mevcuttur.
ümǊƴŜƐƛƴΣ ƛƴǎŀƴ ǾǸŎǳŘǳ ƻƭŘǳƪœŀ ƎŜƭƛǒƳƛǒ ōƛǊ ƎŜǊƛ 

bildirim kontrol sistemidir.
ü±ǸŎǳǘ ǎƤŎŀƪƭƤƐƤ ǾŜ ƪŀƴ ōŀǎƤƴŎƤ ŦƛȊȅƻƭƻƧƛƪ ƎŜǊƛ 

bildirim yoluyla sabit tutulur.
üDŜǊƛ ōƛƭŘƛǊƛƳΣ ƛƴǎŀƴ ǾǸŎǳŘǳƴǳ ŘƤǒ ŜǘƪŜƴƭŜǊŜ 
ƪŀǊǒƤ ƴƛǎǇŜǘŜƴ ŘǳȅŀǊǎƤȊ ƘŀƭŜ ƎŜǘƛǊƛǊΦ .ǀȅƭŜŎŜ 
ŘŜƐƛǒŜƴ ōƛǊ ƻǊǘŀƳŘŀ Ƙŀȅŀǘǘŀ ƪŀƭŀōƛƭƛǊƛȊ.
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Geri beslemeli kontrol sistemleri her yerde mevcuttur.

ümǊƴŜƐƛƴ ǸǒǸȅǸƴŎŜ ƪŀȊŀƪ ƎƛȅƳŜƪ
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ümǊƴŜƐƛƴ ƻǘƻǇƛƭƻǘ ƳŜƪŀƴƛȊƳŀǎƤ

Geri beslemeli kontrol sistemleri her yerde mevcuttur.
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ümǊƴŜƐƛƴ ƻǘƻǇƛƭƻǘ ƳŜƪŀƴƛȊƳŀǎƤ

!ƳŀŎƤΣ ŀǘƳƻǎŦŜǊƛƪ ŘŜƐƛǒƛƪƭƛƪƭŜǊŜ ǊŀƐƳŜƴ ǳœŀƐƤƴ 
ōŜƭƛǊǘƛƭŜƴ ȅǀƴǸƴǸ ƪƻǊǳƳŀƪǘƤǊΦ .ǳ ƎǀǊŜǾƛΣ ǳœŀƐƤƴ ƎŜǊœŜƪ 
ȅǀƴǸƴǸ ǎǸǊŜƪƭƛ ƻƭŀǊŀƪ ǀƭœŜǊŜƪ ǾŜ ƎŜǊœŜƪ ȅǀƴ ƛƭŜ 
ōŜƭƛǊǘƛƭŜƴ ȅǀƴǸ ŜǒƭŜǒǘƛǊƳŜƪ ƛœƛƴ ǳœŀƐƤƴ ƪƻƴǘǊƻƭ 
ȅǸȊŜȅƭŜǊƛƴƛ όŘǸƳŜƴΣ ƪŀƴŀǘœƤƪƭŀǊ ǾōΦύ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ 
ŀȅŀǊƭŀȅŀǊŀƪ ƎŜǊœŜƪƭŜǒǘƛǊƛǊ.

Geri beslemeli kontrol sistemleri her yerde mevcuttur.
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ümǊƴŜƐƛƴ ƻǘƻǇƛƭƻǘ ƳŜƪŀƴƛȊƳŀǎƤ

Geri beslemeli kontrol sistemleri her yerde mevcuttur.
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ümǊƴŜƐƛƴ ƻǘƻǇƛƭƻǘ ƳŜƪŀƴƛȊƳŀǎƤ

Geri beslemeli kontrol sistemleri her yerde mevcuttur.
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ümǊƴŜƐƛƴ œƛȊƛŎƛ

Geri beslemeli kontrol sistemleri her yerde mevcuttur.
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Geri beslemeli kontrol sistemleri her yerde mevcuttur.

ümǊƴŜƐƛƴ œƛȊƛŎƛ
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Geri beslemeli kontrol sistemleri her yerde mevcuttur.

ümǊƴŜƐƛƴ œƛȊƛŎƛ
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¸DŜǊƛ ōƛƭŘƛǊƛƳƛƴ ǀȊŜƭƭƛƪƭŜǊƛ

Kompozit kontrol sistemi

üwŜŀƪǘƛŦ κ Iŀǘŀ hŘŀƪƭƤ

ü.ƻȊǳƪƭǳƪƭŀǊƤ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ ǘŜƭŀŦƛ ŜŘŜǊ 

όƪƻƴǘǊƻƭǀǊ Ƙŀǘŀȅŀ ƎǀǊŜ ƘŀǊŜƪŜǘ ŜŘŜǊ)

üTǎǘŜƴŜƴ ŘǳǊǳƳŘŀƪƛ ŘŜƐƛǒƛƪƭƛƐƛ ƻǘƻƳŀǘƛƪ ƻƭŀǊŀƪ ǘŀƪƛǇ 

ŜŘŜǊ όŀȅŀǊ ƴƻƪǘŀǎƤ ŘŜƐƛǒŜōƛƭƛǊ)

ü{ƛǎǘŜƳƛƴκǘŜǎƛǎƛƴ ƛǎǘŜƴƳŜȅŜƴ ǀȊŜƭƭƛƪƭŜǊƛƴƛ ƛȅƛƭŜǒǘƛǊŜōƛƭƛǊ
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Geri ve Ķleri Beslemeli Kontrol

üƳŀƴǳŜƭ ƛƭŜǊƛ ōŜǎƭŜƳŜ ƪƻƴǘǊƻƭǸ
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¸ ileri beslemeli kontrol

Kompozit kontrol sistemi
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¸ƛƭŜǊƛ ōŜǎƭŜƳŜƭƛ ƪƻƴǘǊƻƭ ƪŀǾǊŀƳƤ

Kompozit kontrol sistemi
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¸ ileri beslemeli kontrol 

Kompozit kontrol sistemi

üYƻƴǘǊƻƭ ŜƭŜƳŀƴƤΣ ǀƭœǸƭŜƴ ōƻȊǳƭƳŀŘŀƪƛ ŘŜƐƛǒƛƳŜ 

ǀƴŎŜŘŜƴ ǘŀƴƤƳƭŀƴƳƤǒ ōƛǊ ǒŜƪƛƭŘŜ ȅŀƴƤǘ ǾŜǊƛǊ

ü¢Ŝǎƛǎ ŘŀǾǊŀƴƤǒƤƴƤƴ ǘŀƘƳƛƴƛƴŜ ŘŀȅŀƴƤǊ όƳƻŘŜƭ ƎŜǊŜƪǘƛǊƛǊύ

üIŀǘŀ ƻƭǳǒƳŀŘŀƴ ǀƴŎŜ ǘŜǇƪƛ ǾŜǊŜōƛƭƛǊ

-¸ŀǾŀǒ ŘƛƴŀƳƛƪƭŜǊƛ ǾŜ ƎŜŎƛƪƳŜƭŜǊƛ ŀǒŀǊ

-TǎǘƛƪǊŀǊƤ ǘŜƘƭƛƪŜȅŜ ŀǘƳŀȊ
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¸ƎŜǊƛ ōƛƭŘƛǊƛƳƛƴ ƳŀƴǳŜƭ ƪƻƴǘǊƻƭǸ

Kompozit kontrol sistemi
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¸ ileri beslemeli manuel kontrol

Kompozit kontrol sistemi
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¸TƭŜǊƛ ōŜǎƭŜƳŜƭƛ ƪƻƴǘǊƻƭǸƴ ǎƤƴƤǊƭŀƳŀƭŀǊƤ

Kompozit kontrol sistemi

ü.ƻȊǳƭƳŀ ǾŜȅŀ ƪƻƳǳǘ ƎƛǊƛǒƛƴƛƴ ŜǘƪƛƭŜǊƛ ǘŀƘƳƛƴ 
ŜŘƛƭŜōƛƭƛǊ ƻƭƳŀƭƤŘƤǊ

ü5ƛƐŜǊ ƪƻǒǳƭƭŀǊŀ ƎŜƴŜƭƭŜǒǘƛǊƛƭŜƳŜȅŜōƛƭƛǊ

ü{ƛǎǘŜƳ ŘŜƐƛǒƛǊǎŜ ŘƻƐǊǳ ǎƻƴǳœ ǾŜǊƳŜȅŜōƛƭƛǊ
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Kompozit kontrol sistemi

TƭŜǊƛ ōŜǎƭŜƳŜ ǾŜ ƎŜǊƛ ōŜǎƭŜƳŜ ǎƤƪƭƤƪƭŀ ōƛǊƭƛƪǘŜ ƪǳƭƭŀƴƤƭƤǊ

üTƭŜǊƛ ōŜǎƭŜƳŜ ōƛƭŜǒŜƴƛ ƘƤȊƭƤ ȅŀƴƤǘ ǎŀƐƭŀǊ

üDŜǊƛ ōŜǎƭŜƳŜ ōƛƭŜǒŜƴƛΣ ƳƻŘŜƭŘŜƪƛ ƘŀǘŀƭŀǊƤ ǘŜƭŀŦƛ ŜŘŜǊŜƪ 

ȅŀƴƤǘƤƴ ƎŜǊƛ ƪŀƭŀƴƤƴƤ ŘƻƐǊǳ ōƛǊ ǒŜƪƛƭŘŜ ǘŀƳŀƳƭŀǊ
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Geri besleme kontrol¿
mǊƴŜƪ:ǎǳ ƤǎƤǘƤŎƤ ƪƻƴǘǊƻƭǸ
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Ķleri beslemeli kontrol
mǊƴŜƪΥǎǳ ƤǎƤǘƤŎƤ ƪƻƴǘǊƻƭǸ
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Ķleri besleme + Geri besleme kontrol¿
mǊƴŜƪΥǎǳ ƤǎƤǘƤŎƤ ƪƻƴǘǊƻƭǸ
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¥dev

1. ¢ƛǇƛƪ ōƛǊ ƳƻŘŜǊƴ ƳǳǘŦŀƪǘŀƪƛ ŜƭŜƪǘǊƛƪƭƛ ŦƤǊƤƴƤ ŘǸǒǸƴǸƴΦ 
IŜŘŜŦƛΣ ǎƛǎǘŜƳƛΣ ƪƻƴǘǊƻƭ ŘŜƐƛǒƪŜƴƛƴƛ ǾŜ ōƻȊǳŎǳ ŜǘƪŜƴƭŜǊƛ 
belirleyin.

2. !Ǌƪŀ ōŀƘœŜƴƛȊŘŜ ōƛǊ ȅǸȊƳŜ ƘŀǾǳȊǳƴǳȊ ƻƭŘǳƐǳƴǳ Ƙŀȅŀƭ 
ŜŘƛƴΗ ǇIϥƤ ǀƭœƳŜƪ ǾŜ ǇIϥƤ ŀȅŀǊƭŀƳŀƪ ƛœƛƴ ŀǎƛŘƛƪ ōƛǊ œǀȊŜƭǘƛ 
ŜƪƭŜƳŜƪ ǸȊŜǊŜ ƳŀƴǳŜƭ ōƛǊ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ ǘŀƴƤƳƭŀȅƤƴΦ 
{ƛǎǘŜƳƛΣ ƪƻƴǘǊƻƭ ŘŜƐƛǒƪŜƴƛƴƛ ǾŜ ōƻȊǳŎǳ ŜǘƪŜƴƭŜǊƛ 
ǘŀƴƤƳƭŀȅƤƴ.

3.  ƛƳŘƛ ȅǸȊƳŜ ƘŀǾǳȊǳƴǳȊǳƴ ƪƻƴǘǊƻƭǸƴǸ ƻǘƻƳŀǘƛƪƭŜǒǘƛǊƛƴΗ 
ǇIϥƤ ƪƻƴǘǊƻƭ ŜǘƳŜƪ ƛœƛƴ ƘŀǾǳȊǳƴǳȊŀ ǇƻƳǇŀƭŀƴŀŎŀƪ ōƛǊ 
ŀǎƛǘ œǀȊŜƭǘƛǎƛ ǘŀƴƪƤƴƤȊ ƻƭŘǳƐǳƴǳ ǾŀǊǎŀȅƤƴ.
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Kapalē ¢evrim (geri besleme) kontrol¿

mǊƴŜƪ1:YŀǇŀƭƤ 4ŜǾǊƛƳ YƻƴǘǊƻƭ ς9ƭŜƪǘǊƛƪƭƛ CƤǊƤƴ

üCƤǊƤƴƤƴ ǎƤŎŀƪƭƤƐƤ ƛǎǘŜƴŜƴ ŘŜƐŜǊƛƴ 
ŀƭǘƤƴŘŀ(ǾŜȅŀ ǸǎǘǸƴŘŜύ ƛǎŜΣ ŦƤǊƤƴΣ 
œƤƪƤǒǘŀƪƛ ǎƤŎŀƪƭƤƪ ƛǎǘŜƴŜƴ 
ǎƤŎŀƪƭƤƪǘŀƴ ōƛǊŀȊ ŘŀƘŀ ȅǸƪǎŜƪ
όŘŀƘŀ ŘǸǒǸƪύ ƻƭŀƴŀ ƪŀŘŀǊ ŀœƤƭƤǊ
όƪŀǇŀƴƤǊύΦ
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Kapalē ¢evrim (geri besleme) kontrol¿
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mǊƴŜƪ2: Otomatik Kontrolς̧ ǸȊƳŜ IŀǾǳȊǳ

Kapalē ¢evrim (geri besleme) kontrol¿
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Kontrol sistemlerinin sēnēflandērēlmasē

¸ŀǇƤȅŀ ƎǀǊŜ

Å!œƤƪ œŜǾǊƛƳ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƭŜǊƛ

ÅYŀǇŀƭƤ œŜǾǊƛƳ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƭŜǊƛ

ÅKarma (Kompozit) kontrol sistemleri
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A­ēk ¢evrim/ Kapalē ¢evrim
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Kontrol sistemlerinin sēnēflandērēlmasē

wŜŦŜǊŀƴǎ ƎƛǊƛǒ ǘǸǊǸƴŜ ƎǀǊŜ

Å{ŀōƛǘ ŘŜƐŜǊƭƛ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ

(mǊƴΦ {ǳ ǎŜǾƛȅŜǎƛ ƪƻƴǘǊƻƭǸΣ 5/ ƳƻǘƻǊ ƘƤȊ ƪƻƴǘǊƻƭǸ)

ÅServo/izleme kontrol sistemi

(mǊƴΦ ¦œŀƪ ƻǘƻƳŀǘƛƪ ǇƛƭƻǘǳΣ ƎǸŘǸƳƭǸ ŦǸȊŜ)

ÅProgramlama kontrol sistemi

(mǊƴΦ {ŀȅƤǎŀƭ ƻƭŀǊŀƪ ƪƻƴǘǊƻƭ ŜŘƛƭŜƴ ƳŀƪƛƴŜ)
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wŜŦŜǊŀƴǎ ƎƛǊƛǒ ǘǸǊǸƴŜ ƎǀǊŜ

ÅServo/izleme kontrol sistemi

DǸŘǸƳƭǸ ŦǸȊŜ

Kontrol sistemlerinin sēnēflandērēlmasē
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wŜŦŜǊŀƴǎ ƎƛǊƛǒ ǘǸǊǸƴŜ ƎǀǊŜ

ÅProgramlama kontrol sistemi

{ŀȅƤǎŀƭ ƻƭŀǊŀƪ 

kontrol edilen 

makine (CNC)

Kontrol sistemlerinin sēnēflandērēlmasē
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{ƛǎǘŜƳƛƴ ȊŀƳŀƴŀ ƪŀǊŀƪǘŜǊƛǎǘƛƐƛƴŜ ƎǀǊŜΥ
Å½ŀƳŀƴƭŀ ŘŜƐƛǒƳŜȅŜƴ ǎƛǎǘŜƳ

- Bir kontrol sisteminin parametreleri 

ȊŀƳŀƴŀ ƎǀǊŜ ǎŀōƛǘǘƛǊ

Å½ŀƳŀƴƭŀ ŘŜƐƛǒŜƴ ǎƛǎǘŜƳ
-{ƛǎǘŜƳΣ ȊŀƳŀƴƭŀ ƪŀȅŀƴ ǾŜȅŀ ŘŜƐƛǒŜƴ 

ŜƭŜƳŀƴƭŀǊ ƛœŜǊƛǊ

όmǊƴŜƐƛƴΣ ƎǸŘǸƳƭǸ ŦǸȊŜ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛ)

Kontrol sistemlerinin sēnēflandērēlmasē
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{ƛǎǘŜƳƛƴ ƪŀǊŀƪǘŜǊƛǎǘƛƐƛƴŜ ƎǀǊŜΥr

Å Lineersistem
-IƻƳƻƧŜƴƭƛƪ ǾŜ ǎǸǇŜǊǇƻȊƛǎȅƻƴ ǇǊŜƴǎƛōƛ

-ŘƻƐǊǳǎŀƭ ŘƛŦŜǊŀƴǎƛȅŜƭ ŘŜƴƪƭŜƳƭŜ ǘŀƴƤƳƭŀƴƤǊ

ÅNonlineersistem
-ŘƻƐǊǳǎŀƭ ƻƭƳŀȅŀƴ ŘƛŦŜǊŀƴǎƛȅŜƭ ŘŜƴƪƭŜƳƭŜ 
ǘŀƴƤƳƭŀƴŀƴ

Kontrol sistemlerinin sēnēflandērēlmasē
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{ƛƴȅŀƭƭŜǊƛƴ ōƛœƛƳƛƴŜ ƎǀǊŜ

Å{ǸǊŜƪƭƛ ±ŜǊƛ YƻƴǘǊƻƭ {ƛǎǘŜƳƛ
-{ƛƴȅŀƭƭŜǊƛƴ ǘǸƳǸ ǎǸǊŜƪƭƛ ȊŀƳŀƴ ŘŜƐƛǒƪŜƴƛƴƛƴ 

ŦƻƴƪǎƛȅƻƴƭŀǊƤŘƤǊ

Å!ȅǊƤƪ ±ŜǊƛ YƻƴǘǊƻƭ {ƛǎǘŜƳƛ
- Sinyaller ya bir darbe dizisi ya da dijital kod 

ōƛœƛƳƛƴŘŜŘƛǊ

Kontrol sistemlerinin sēnēflandērēlmasē
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Å.ǳ ŘƻƐǊǳŘŀƴ ŘƛƧƛǘŀƭ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛΣ 
ōƛƭƎƛǎŀȅŀǊƤƴ Ƙŀǘŀ ǘŜǎǇƛǘƛ ǾŜ ƪƻƴǘǊƻƭ 
ŦƻƴƪǎƛȅƻƴƭŀǊƤƴƤ ƎŜǊœŜƪƭŜǒǘƛǊƳŜǎƛƴŜ ƻƭŀƴŀƪ 
ǘŀƴƤǊ

Kontrol sistemlerinin sēnēflandērēlmasē
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Å5ŀƐƤǘƤƭƳƤǒ YƻƴǘǊƻƭ {ƛǎǘŜƳƛ ό5/{ύ

Kontrol sistemlerinin sēnēflandērēlmasē
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Å{ƛǎǘŜƳƛƴ ȅŀƭƴƤȊŎŀ ƪƻƴǘǊƻƭ ƎƛǊŘƛƭŜǊƛƴŘŜƴ 

etkilenmesi beklenir, bozucu etkilerden 

etkilenmesi beklenmez

ÅTƪƛ ȅǀƴƭǸ ƎǀǊŜǾƭŜǊ:
(1)Sistem ŘƤǒŀǊƤŘŀƴ ƎŜƭŜƴ ƎƛǊŘƛƭŜǊŜ ƴŀǎƤƭ 

tepki verir?

(2){ƛǎǘŜƳƛƴ ōƻȊǳƭƳŀƭŀǊŀ ƴŀǎƤƭ ŘƛǊŜƴƛǊ?

Kontrol sistemleri i­in temel gereksinimler
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ÅYƻƴǘǊƻƭ ǎƛǎǘŜƳƛƴƛƴ ǇŜǊŦƻǊƳŀƴǎƤƴƤ 
ǀƭœƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ ŘŜƐƛǒƪŜƴΣ ƎƛǊƛǒ 
ǾŜȅŀ ǊŜŦŜǊŀƴǎ ŘŜƐŜǊƛ Ǌόǘύ ƛƭŜ ƪƻƴǘǊƻƭ 
ŜŘƛƭŜƴ ŘŜƐƛǒƪŜƴ Ŏόǘύ ŀǊŀǎƤƴŘŀƪƛ ŦŀǊƪ ƻƭŀƴ 
hata e(t)'dir.

e(t)=r(t)-c(t)

Kontrol sistemleri i­in temel gereksinimler
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ÅTǎǘƛƪǊŀǊƤ ǎŀƐƭŀȅƤƴ
-{ƛǎǘŜƳ ƛǎǘŜƴŜƴ œŀƭƤǒƳŀ ƴƻƪǘŀǎƤƴƤ ƪƻǊǳǊ 
όǎŀōƛǘ ƘƤȊŘŀ œŀƭƤǒƤǊύ

ÅtŜǊŦƻǊƳŀƴǎƤ ƛȅƛƭŜǒǘƛǊƛƴ
-{ƛǎǘŜƳ ŘŜƐƛǒƛƪƭƛƪƭŜǊŜ 
ƘƤȊƭŀ ǘŜǇƪƛ ǾŜǊƛǊ όǎƴ 
ōŀǒƤƴŀ с ƳϥȅŜ ƪŀŘŀǊ 
ƘƤȊƭŀƴƤǊ)

Å{ŀƐƭŀƳƭƤƐƤ ƎŀǊŀƴǘƛ ŜŘƛƴ
-{ƛǎǘŜƳΣ ŘƛƴŀƳƛƪƭŜǊŘŜƪƛ όƪǸǘƭŜΣ ǎǸǊǘǸƴƳŜ ǾōΦύ 
ōƻȊǳƭƳŀƭŀǊŀ ƪŀǊǒƤ ǘƻƭŜǊŀƴǎƭƤŘƤǊ)

Kontrol sistemleri i­in temel gereksinimler
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¦ȅƎǳƴ ōƛǊ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛƴƛƴ ŀǒŀƐƤŘŀƪƛ 
ǀȊŜƭƭƛƪƭŜǊŘŜƴ ōŀȊƤƭŀǊƤƴŀ ǎŀƘƛǇ ƻƭƳŀǎƤ 
gerekir:

1. YŀǊŀǊƭƤƭƤƪ

2. 5ƻƐǊǳƭǳƪ

3. IƤȊ

Kontrol sistemleri i­in temel gereksinimler
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¸5ǸȊŜƴƭŜƳŜ ǎǸǊŜŎƛΥ .ŀǒƭŀƴƎƤœǘŀƪƛ ŘŜƴƎŜ 
durumundan yeni bir denge durumuna.

Kontrol sistemleri i­in temel gereksinimler
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Kontrol sistemleri i­in temel gereksinimler

¸¢ǸƳŘǸȊŜƴƭŜƳŜǎǸǊŜŎƛiki ŀǒŀƳŀȅŀ
ŀȅǊƤƭŀōƛƭƛǊ:

- Transientprocess: Kontrol edilenŘŜƐƛǒƪŜƴƛƴ

ōŀǒƭŀƴƎƤœŘǳǊǳƳǳƴŘŀƴson durumuna ƎŜœǘƛƐƛ
ƎŜœƛŎƛǎǸǊŜœ

- steady-stateprocess:{ƛǎǘŜƳ œƤƪǘƤǎƤƴƤƴ ȅŜƴƛ ōƛǊ 
ŘŜƴƎŜ ŘǳǊǳƳǳƴŘŀ ƪŀƭŘƤƐƤ ǾŜ ǎŀōƛǘ ōƛǊ ŘŜƐŜǊŘŜ 
ƳǳƘŀŦŀȊŀ ŜŘƛƭŘƛƐƛ ƪŀǊŀǊƭƤ Ƙŀƭ ǎǸǊŜŎƛ
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¢ŀƴƤƳƭŀƳŀƭŀǊ
1. YŀǊŀǊƭƤƭƤƪ(Temel gereksinim): Bir sistemin 
ŘŜƴƎŜ ŘǳǊǳƳǳƴŀ ƎŜǊƛ ŘǀƴƳŜ ȅŜǘŜƴŜƐƛƴƛΣ ȅŀƴƛ 
ƎŜœƛŎƛ ǎǸǊŜŎƛƴ ȅŀƪƤƴǎŀƳŀǎƤƴƤ ƛŦŀŘŜ ŜŘŜǊ

Kontrol sistemleri i­in temel gereksinimler
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1. YŀǊŀǊƭƤƭƤƪ(Temel gereksinim): Bir sistemin 
ŘŜƴƎŜ ŘǳǊǳƳǳƴŀ ƎŜǊƛ ŘǀƴƳŜ ȅŜǘŜƴŜƐƛƴƛ 
όȅŀƴƛ ƎŜœƛŎƛ ǎǸǊŜŎƛƴ ȅŀƪƤƴǎŀƳŀǎƤƴƤύ ƛŦŀŘŜ ŜŘŜǊΦ

Kontrol sistemleri i­in temel gereksinimler


