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Abstract: The human visual system contains a hierarchy of modules that participate in visual perception at
hyperboloid, primary and sub-classification levels. During previous decades, a different computational
model has been proposed to the hierarchical treatment of the anterior cortical feeding of the visual cortex, but
many important characteristics of the visual system have been ignored, such as Actual Neuronal Learning
and Processing Mechanisms. We propose a mathematical model to recognize objects at different
classification levels, Where an escalating neural network equipped with the reinforcement learning base is
used as a modular unit at each classification level. Each unit solves the object recognition problem at each
classification level, based on the first class-specific neuron spike in the last layer, without using any external
classifier. According to the information required at each classification level, the filter band-pass images are
used. The performance of our proposed model is evaluated through various evaluation criteria with three
standard data sets and a significant improvement in the accuracy of our proposed model recognition was
achieved across all trials.
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ETH-60 Basic 33 60 0.0025 -0.023 0.025 -0.025 134
ETH-60 Subordinate 28 214 0.036 -0.005 0.006 -0.006 108
CuU3D Superordinate 40 26 0.012 -0.001 0.002 -0.004 154
CuU3D Basic 35 18 0.0025 -0.082 0.002 -0.052 129
CuU3D Subordinate 24 112 0.021 -0.061 0.006 -0.001 120
ImageNet Superordinate 36 160 0.041 -0.004 0.021 | -0.007 | 130
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ImageNet ‘ Basic ‘ 25 ‘ 142 ‘ 0.0024 ‘ -0.012 ‘ 0.0025 ‘-0.052‘ 124

‘ ImageNet ‘ Subordinate ‘ 17 ‘ 123 ‘ 0.025 ‘ -0.034 ‘ 0.025 ‘-0.004‘ 103 ‘

o pail) 483 Lo gie 3 5S3 iy de sane ST R-SNIN 5 SNN 7253V elal e Canaill (5 gine s Sl a5l o JS @l 35 o)
Jsal) A ALLYL (Alal) | saall ) ) seall o 23 5 ALIS il ae (Aliie Joanls Clilee Vo e ST Lo giag) ilaill 028 e
Aabiaall AplSall o i) G dania ¢ (g s Caiaill il st s ¢ A8 DpuluSU 2 il Lgihoat caad )

Jals Glaill ) em ae 483 (5 5L (5 ginall o Capiail) o) nY Aef an i laglae ) dals @llin o i Laa ¢ AR Ol st
Sl Uil (s 850 ol CBAYT of el ANOVA @Il ¢SV ¢ HSF 5 ISF 5 LSF <l o (g gins Al el (4 e
Sl il 6 ¢ 5 e IS e ALY lEaill il laa aladinl (pe Yy ¢ Yiaa) caniaill @il gise aeall HSF (p< 0.05) <ildlai

381S Jadd JLAaY) 5 gaal 4y slladll 5 ALLEA) A0l

claliingy)

R-SNN 5 SNN zasai¥l ¢lal e Cagaill il sivsa 8 2l los 73 503 ol Jlaa) a3 )

5 S HSF 5 ISF 5 LSF ik e (g st il < jgal 5 2y yaill (e Adlide il gise (8 (A 5l) (il Gl ol (e dpaall s Y
caiaill Al e aeall HSF (p< 0.05) <atdai g Jal<I) glaill oy

) z1aau Jalse e JSR-SNIN Bas 5 (e 83a 5 IS (5S35 G ¢ Ao i Aanlid 5 4850 Claa g o o gl zasalll 138 (g 5iny ¥
el

Cila gil)

JSs I o Sy G5 ¢ e )5 Al 5 A8 il il e JaaY) 5 peal HSF 5 ISF 5 LSF wabie Jlextivd (S 4df = s )
2 e L sl badl 23 5a3Y) (e Jade

Ay jaal) O ULl e pana o Ailide Clad 3T Ciny el 23 saill il Y

ImageNet “lby e sane (3583 g sall ) goall Jia gy Al ldlal) o (el 2gliall (83 s sall S (g Jucdl) ¥

s (5 giane S (g Sl LDl Y1 L3 a5 S e 58 01 3l s Liaall Sl (5 (5 el o) pladind (S €
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