
 

Abstract: This article proposes a unique optimization like 
Adaptive Cuckoo Search (AdCS) algorithm followed by an 
Intrinsic Discriminant Analysis (IDA) to design a smart 
intelligent object classifier for inspection of defective object like 
bottle in a manufacturing unit. By using this methodology, the 
response time is very faster than the other techniques. The 
projected scheme is authenticated using different benchmark 
test functions and in the next part of the article proposes an 
efficient recognition algorithm for identification of bottle by 
using AdCS, Principal Component Analysis (PCA) and IDA. 
Due to this *the proposed algorithms terms as PCA+IDA for 
dimension reduction *and AdCS-IDA for classification or 
identification of defective bottles. The analyzed *response 
obtained *from by an application of AdCS algorithm followed 
by IDA and compared to other algorithm like Least-Square-
Support-Vector-Machine (LSSVM) along with Linear Kernel 
Radial-Basis-Function (RBF) to the proposed model, the 
earlier applied scheme reveals the remarkable performance  

Index !Terms: Adaptive !Cuckoo !Search !(AdCS) algorithm, 
Intrinsic Discriminant !Analysis !(IDA), !Principal Component 
Analysis !(PCA), intelligent object classifier, least square 
Support !Vector !Machine !(LSVM), Smart inspection. 

I.  INTRODUCTION ! ! 



II. PROPOSED !ALGORITHM

A. ! !BASICS !ON !WAVELET !TRANSFORM, !PCA,IDA !AND 
!CUCKOO !SEARCH !ALGORITHMS 

Wavelet !Transform 

U,Vu,vL,K)I 


�

�

�

��
��

l k
I I
ψ I L,K

u v
w (I,L K) F(u v) (U,V) 

l k
�

� �

� �
�

� 



� K)VL,PU(P JJJ
���

MNJ� KVPLUP JJI
���

P

LIlCw

PCA 

� �� �TμJ
jX

K

J

iL

i
μJ

jXSM �

�



�

��

� �


� �

�
K

J

L

i

J
j

i

X
L

�

OSMTO
Arg

OPCAO �

n.....O,O,OO

SM
IDA: !

� �



�

�
y

i inn

�
� ���

�
�
�

�

�

�
�
�

�

�
y

yn
.X..........y.......Xa

n
.X,.........aX

�
�
�

�

�

�
�
�

�

� ���

l l
e (w )cl c,l,I,LI Llxl

� 
 

� �



I
JX th J th I

�

�  Jnd
n,......X,XXJx JJJ

J

�
!"�

�  Jnd
nJ,......X,XXJx JJJ

�
!"�

��
�

��
�� y,......X,XX

TM
ndμy

ynXμ,........μ,XXTM �!"��
�

��
� ����


� TVUTM

�  rr U,UU � Jnd
 Ur 

�
!"

� �d-rd Ur !" �  rV,rVV � �!"
��!" n


 

�
�

�
�
�

�
�

�  Jnd
μnXμ,........μ,XXJ

TM JJJ
J

�
!"����

JTVJJUJ
TM 
�

�
�

�
�
�

�
� J

Jr
U,J

Jr
UJU

)rank(M,rU,U J
T

J)r(ddJ
r

rdJ
r

J

J

J

J �!"!" ���

OMO

OMO
O

I
T

C
T

O
IDA �

q### $$

�

Cuckoo !search !Algorithm

� �d
JJJJ ,......X,XX(t)x �

�txJ

�t
� �#levyα(t)x)(tx JJ %���

&
%

#levy

�

�
#

#
v

ulevy

dddd
J Lower)Lowerrrandx(Uppe)(tx ����

dUpper dLower

Jbestf T f T
bestf T worstf T

JStep T
T

�
�� �� � � �

� �

T T
(T)f =



AdCS-IDA 8.15 79.4 83.6 86.8 92.5 93.4 93.4 94.4 98.2 98.5 98.5 

AdCS-IDA 8.05 79.2 82.6 83.8 91.4 93.4 93.8 95.4 97.4 98.4 98.4 

AdCS-IDA 7.11 89.6 91.6 92.4 92.6 93.7 94.8 95.7 97.6 98.5 98.7 
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III. !RESULT !ANALYSIS



IV. CONCLUSIONS
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Classifiers ! Inspection !rate !(%) 

AdCS-IDA 98.7% 


