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Abstract: Farkingon s disease (PD) is the second most commaon newrodegenerative dmjrie:: characterizad by the gradual deterioration of
dio pam i e-prodiscing rewrons. The main challenge of diagrosingihi disease is that physicalchanges inthe brain begin before the patient shows
obitwa rd sympioms. This leads to the necessity of developing early methods for the deection of this disense. Thergfore, with the proposed moda,
we aimad to significantly improve the early dassification of PD using MRT scans by captalizing on advanced Artificial Invalligence (40) and
Deep Learning (DL techrigues. Cur goal of the proposad model was to develop @ robust madical decision-support system that enhances the
diagnostic precivion and supports prompt clinieal intervention strategies. The method proposed was @ modfied Efficient Net DL model
combired with the reinforcement learning optimization. This approach enabled @ dynamic adiustment of modal parameters to effectively
mimimize the miscla srificarion rates while differen tiating MR! scans of PD patients and healthy ind ividuals. Certain performance metrics were
wsed to calcwlate the performance of the proposed desection model. The results s howedtha tthe research ackisvedhigh precision, recall, and FI-
seore valueswith 98 % accuracy for both classes. Inthe patients fclass ), the precisionrate was 95%, the recall ratewas 96%, and the F 1-score
war 98 M Simulardy, for healthy individual (dass 1), the precision rate was 93%, the recall rate was 972 and the F1-Soore was 96%. Thus, the
proposed Efficient Nat model revealed significant enhancemeants in the diagrostic paformance compared to the standard methods. The
innovia Sons outlined in this study empha size the transforma gve power of 4T inenbanoingdio grostic predicgons. Moreover, the convergence ofa
DL based Efficient Net model and reinforcement learming basad metakeuristc optimEation establishes a progpective implementation of
predictive analvtics in managing kigh-risk PDwith the defined objective of optimizing the patient owte omes withinthe field of Reurology.
Kepwords: EfficientNer, Degp Learning, PO Magnetic Resonance Imaging, Artificial Intelligence; Reinforcement Learning Optimization
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