
Webology (ISSN: 1735-188X) 

Volume 19, Number 2, 2022 

 

3006                                                                http://www.webology.org 

 

 
 

A Novel Structure Of Intra-Modal Deep Convolutional Neural 

Network Based On Wavelet For Pattern Recognition And Data 

Analytics 
 

 

Vinit Gupta1 , Santosh Pawar2 

 
1Electronics Engineering Department, Medi-Caps University, Indore, INDIA 

 

2Faculty of Engineering, Dr APJ Kalam University, Indore, INDIA 

 

 

Abstract 

Within the technology of technical development, so many sensible studying structures and 

technology are successfully proposed for machine identification, picture/video reputation and facts 

analytics. they may be more advantageous versions of conventional device studying technique 

inside the experience of education and prediction. Such class of new structures specially Deep 

learning (DL) fashions are based on Convolutional Neural Networks (CNN). CNN includes a 

couple of hidden layers, which correctly learns hidden capabilities from the training records in 

hierarchy of functions so as to recombined and combination for better studying. This paper affords 

a unique shape of intra version convolution neural community that makes use of wavelet as 

activation feature with a purpose to acquire higher gaining knowledge of characteristics in function 

extraction method. in this paper, CIFAR, and SNAE2 dataset are used for comparing the 

performances of proposed intra-model Deep Convolutional Neural community (DCNN). The 

effectiveness of theoretical implementation is established via simulation evaluation.  

 

Keywords: Machine Learning, Deep Learning, Convolutional Neural Networks, Deep 

Convolutional Neural Networks; 

 

1. Introduction 

In recent years the E-commerce, Wireless Sensor Networks (WSN), internet of factors (IoT) and 

different cloud based technology producing, a huge quantity of facts. The processing and reading 

such records for new data and prediction is a critical method. The processing of such statistics 

required an effective and advanced gaining knowledge of machine for prediction and control. these 

advanced structures/ architectures are suitable for providing a higher answer in various 

applications like smart transportation, artificial  intelligence (AI) primarily based gadgets and 

applications, clever metropolis, smart agriculture, smart clinical as well as commercial control,. 
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[1-2]. The to be had statistics incorporate a very excessive degree of variability so tough to 

technique and examine. as an example, in a smart agriculture mission a surveillance tool ready 

with sensors for climate, humidity, area and temperature produces a big quantity of complicated 

statistics with multi–modality. Because of that purpose, advanced systems and algorithms are 

required for reading this type of large amount of data. in addition, diverse deep gaining knowledge 

of structures and models are evolved for such applications [3-5]. Many researchers have proposed 

and tried to develop the powerful systems for excessive degree of predictions, identification as 

nicely the control via the liberalized mathematical framework. The available information contains 

a very high degree of complexity and variability even in single packages. maximum of the 

numerous advanced gadget mastering architectures are  like Deep getting to know (DL), 

Convolutional Neural Networks (CNN), Reinforcement gaining knowledge of (RL), Hopfield 

Networks (HN), Markov Chain (MC), Kohonen Networks (KN),  Deep Belief Networks (DBN), 

Recurrent Neural community (RNN), long short term reminiscence (LSTM), Variational vehicle 

Encoders (VAE), Restricted Boltzmann Machine (RBM), Extreme Learning Machine (ELM), etc, 

have additionally been offered to solve the hassle of such complicated data processing however 

the performance and effectiveness was subjected to the computational cost is continually be there. 

[6-9]. 

The main contribution of this paper is the efficient option to cope with the problem of records 

variability and computational complexity of traditional deep Convolutional neural networks. The 

proposed Intra modal deep Convolutional neural community reflects the extensive improvement. 

The ultimate paper is organized as follows: the framework of the deep Convolutional neural 

community is offered in phase 2. phase 3 shows the mathematical framework of intra model 

wavelet based deep CNN. segment 4 discusses the Simulation evaluation to confirm the 

effectiveness of the proposed approach while the paper is concluded in section 5. 

2. Deep Convolutional Neural Network Framework 

The latest advancements inside the area of artificial intelligence and system gaining knowledge of 

researchers and scientists exert a pull on to increase new systems and algorithms. The convolution 

neural network is the one of the advanced systems in view that final decade and efficaciously 

applies on photograph category, object detection and gadget identification [10-13].   

Those sorts of networks are extensively used in computer imaginative and prescient, photo 

classification, recognitions, pattern identity and other similar programs. The neural community 

fashions are basically stimulated from the nervous device of the human frame. They are actually 

obscure mathematical modelling so that they offer an impulse of margin to researchers and 

scientists for its improvement and rectification.    

The convolution neural networks are the set of layers. these layers of CNN are usually categorised 

into 3 classes: convolutional layers, pooling layers and fully related layers [4, 10-12]. figure 1 

indicates the simple structure of CNN 
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Where a nonlinear function is denoted as Func, in the n-layers convolutional kernel among ith 

input map as well as jth output map is represented as 
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Figure 1 Convolution Neural Network [4]. 

                                               

And recognize the risks related to how those providers enforce, install, and preserve safety on their 

behalf. with regards to outsourcing, some organizations pick out to use private or hybrid fashions 

in place of public clouds. Many different regions of cloud computing ought to be re-examined in 

terms of danger and protection. within the cloud, locating where records is stored is probably 

complex [5].Layers of abstraction have obscured previously seen security mechanisms. Many 

safety and compliance troubles might stand up as a result of this lack of visibility. As a end result, 

cloud security is massively one of a kind from conventional IT protection because of the large 

sharing of infrastructure. but as it infrastructures become more dynamic, there are greater ability 

for malicious hobby and facts compromise because of factors along with workload balancing and 

transferring provider-level agreements. due to the extended automation required with the aid of 

infrastructure sharing, the hazard of operator mistake and oversight can be reduced, for this reason 

enhancing protection. Cloud computing models, however, should still place a heavy emphasis on 

isolation, identification, and 

3. Proposed Intra Model DCNN 

Proposed intra version wavelet based totally deep convolutional neural network is a changed 

version of traditional convolutional neural community wherein the activation feature is changed 

by a fast decaying wavelets. it's been applied as building block for feature approximation inside 

the proposed work. The getting to know abilties of this deep leaning framework are appreciably 

progressed. but the dialled and translated variations of the mother wavelet characteristic are 

utilized to lessen the computation cost and accuracy. It results into a nonzero suggest and offers 

an extraordinary estimation performance for the photograph facts units. The discern 2 indicates 

the fundamental shape of intra model wavelet based totally deep CNN. The enter pictures will first 
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processed with the aid of wavelet layer to extract the capabilities and reduce the records 

redundancy. Wavelets’ having familiar approximation talents in order to perfectly suitable for 

those statistics sets.  

The proposed Intra modal wavelet primarily based deep Convolutional neural community reflects 

the significant improvement because of insertion of wavelet layer. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Wavelet based Deep Convolution Neural Network 

4. Simulation Results 

A element simulation analysis has been performed to evaluate the effectiveness of proposed Intra 

model deep CNN and conventional deep CNN. The accuracy analysis for unique statistics sets are 

calculated and meditated in table 1 and in determine three respectively. 

Table1. Accuracy for Different data sets 

 DCNN WDCNN 

CIFAR 83.5 91.2 

SNAF2 81.7 87.4 

 

The determine three indicates the accuracy analysis for intra version based deep CNN as nicely 

the traditional deep CNN.  The accuracy of conventional deep CNN for CIFAR information sets 

and SNAF2 are found 83.5% and 81.7 % respectively. whereas for the intra model based totally 

deep CNN the CIFAR and SNAF2 information units yields higher outcomes as contemplated in 

table, So great enhancement has been observed for the proposed intra model wavelet based totally  

deep CNN. 
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CIFAR and SNAF2 are the two datasets used for the feature learning purpose. CIFAR and SNAF2 

are the datasets which contain images of animals and natural images.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Accuracy analyses. 

5. Conclusion 

The paper presented an effective Intra modal wavelet based DCNN for hierarchical feature 

learning on available data i.e. CIFAR and SNAE2. The feature reduction was performed using 

wavelet transform. It is observed that the redundancy in data datasets was CIFAR and SNAF2 are 

the two datasets used for the feature learning purpose. CIFAR and SNAF2 are the datasets which 

contain images of animals and natural images.  

significantly removed. The proposed method has a convolutional layer, pooling layers and the fully 

connected layer for training the images from various datasets. Stochastic gradient descent (SGD) 

with back-propagation algorithm is utilized for training the data. Delta rule is applied for the weight 

updation of DCNN. 

Our proposed model has more accuracy than the conventional DCNN model with less number of 

iterations during training of the data. The computation cost was significantly reduced. Moreover, 

our proposed intra model wavelet based DCNN model spends less time learning the features when 

compared to conventional DCNN.  
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