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1 OBJECTIVES:

The computational models of cognitive processes affirm our understanding of the ongoing mechanisms
and robot models are a further step in computational modeling. The main point is to show the potential
use of robot models for tasks requiring high order processes like action selection and reinforcement
learning.

2 MATERIALS & METHODS:

It has been shown that basal ganglia take part in selecting an action amongst different choices based on
the saliencies of each possibility. In this work, the aim is to investigate the effectiveness of the basal
ganglia-thalamus-cortex model in a scenario based on rat’s behavior, so behavior of a rat is simulated on
the mobile robot Khepera Il. The proposed model has the ability of selecting the appropriate actions
under changing environmental conditions, thus it is suitable to implement learning to become familiar
with a new environment.

3 RESULTS:

The differences between the sensory systems of the mobile robots and the rat is resolved in order to
mimic the behavior of a rat. The mobile robot is trained to learn to recognize the food and the place of
the nest and it is capable of completing the task even though the conditions in the environment
changes. In all of 30 trials, mobile robot recognizes the food approximately in 6 or 7 steps and also
approximately at its fourth trial the robot learns the

place of the nest and deposits the food there.

4 CONCLUSION:
This works demonstrates that working on robot models based on biologically inspired models of neural
substrates could improve our understanding of cognitive processes.
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1 AMAG:

Bilissel stireglerin hesaplamali modelleri canlilarin davraniglarinin stiregelen mekanizmalarini agiklamaya
¢ahismaktadir. Bu modeller 6zellikle son yillarda insansi robot ¢alismalarinda da kullaniimaktadir. Bu
¢alismada vurgulanmak istenen ise karar verme ve pekistirmeli 6grenmeye iliskin bilissel siireglerin
hesaplamali modellerinin robotik uygulamalarini gergeklestirmektir.

2 GEREG ve YONTEM:

Amaca yonelik davranislar ve pekistirmeli 6grenmeye dair bilissel slireclerin hesaplamali modelleri
merkezi sinir sisteminin fonksiyonel birimleri ile nérotransmiterlere dair bulgulara dayanmaktadir.
Yapilan ¢alismalar gostermistir ki, bulunulan ortamdan alinan ¢esitli uyaranlara bagli olarak farkh
secenekler icerisinden yapilan secimlerde basal ganglia’nin 6nemli bir roll vardir. Bu bilgiler 1siginda bu
calismada degisen ortam sartlarina bagli olarak uygun kararlar alabilmesini modelleyen bir hesaplamali
basal ganglia-thalamus-korteks modeli kullanilarak, bir farenin yasam evresinin belirli bir kesiminin
simulasyonunu gerceklestirilmis ve Khepera Il adi verilen bir robot tzerinde sinanmasi yapilmistir.
Ogrenme siirecinin de robotda gerceklenmesi ile robotun degisen ortam sartlarina uyum saglayabildigi
gozlemlenmistir.

3 BULGULAR:

Robot Uzerinde kullanilan uzaklik ve 1sik sensorleri farenin dis diinyayi taniyabilmesi, duyumsayabilmesi
icin kullandigl koku alma ve gérme duyularini sembolize etmeye, anlamlandirmaya ¢alismaktadir.
Yapilan 30 similasyon gostermistir ki, bu ¢alismada kullanilan hesaplamali model ve pekistirmeli
0grenme algritmasi robota yem olarak tanitmaya galistigimiz silindirleri, engellerin oldugu bir ortamda,
yaklasik 6. ya da 7. denemesinde tanimis siirecin devaminda yani yemi 6grendikten sonra yuvasini ise 3.
ya da 4. denemesinde 6grenebilmistir. Beklenildigi Gizere robot bu 30 testin tamamini 6grenmeyle
neticelendirmemis degisen ortam sartlarina bagl olarak 6grenememe ile de karsilasmistir.

4 SONUC:

Bu calisma, noral yapilara dayanarak gelistirilen hesaplamali modellerin robotik uygulamalarinin, bilissel
sureclerin anlasiimasinin yani sira makine 6grenmesi icin de gerceklestirilecek ¢calismalara yeni bakis
acisi kazandirabilecegine dair bir 6rnek teskil etmektedir .

Anahtar kelimeler: Hesaplamali model, amaca yénelik davranis, pekistirmeli 6grenme, robotik model



