DOI : https://doi.org/10.56452/7-4-243

ISSN: 0974-5823 \Vol. 7 No. 4 April, 2022

International Journal of Mechanical Engineering

Deep Non-Parametic Learning Architecture:
Performance Analysis Of Deep Learning
Architecture

Shashi Kumar Sharma
Asst. Professor, Department of Computer Science, Graphic Era Hill University,
Dehradun, Uttarakhand India 248002,

ABSTRACT

This paper analyses the effectiveness of deep non-parametric learning architectures in the
field of deep learning. Due to their ability to manage complex and high-dimensional data
without requiring a fixed set of parameters, non-parametric models have gained in popularity.
This article examines the effectiveness of deep non-parametric models in various deep
learning applications.

This paper begins with an overview of the concept of deep learning and its significance in a
variety of disciplines. The benefits of non-parametric models over parametric models are then
elaborated upon. Several deep non-parametric architectures are discussed, including the
kernel-based approach, tree-based models, and graph-based architectures. In addition, we
provide a comparative analysis of the effectiveness of these models in a variety of
applications, including image classification, object detection, and natural language
processing.

Our research demonstrates that deep non-parametric models perform well with high-
dimensional data and are capable of learning complex patterns. In addition, we discovered
that transfer learning and ensemble methods can improve the performance of these models.
Additionally, statistical analysis supports our findings. This paper examines the effectiveness
of deep non-parametric architectures in various deep learning applications. Researchers and
practitioners in the field of deep learning can select appropriate models for their applications
using these findings.

I. INTRODUCTION

Deep non-parametric learning architecture is a subset of deep learning models that has gained
traction in recent years due to their capacity to process complex and high-dimensional data
without requiring a fixed set of parameters. Traditional machine learning models require
time-consuming and domain-specific feature selection and model specification.

Deep non-parametric learning architectures, on the other hand, can acquire these features and
models autonomously, thereby facilitating learning from enormous amounts of data. Non-
parametric models are required for applications such as image classification, object detection,
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and natural language processing because they can learn from data in an adaptable manner.
Following is the distinction between parametric and non-parametric architectures:
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Fig 1: Parametric vs non-parametric architectures

Deep non-parametric learning architecture employs a set of adaptable models capable of
adjusting to complex data without assuming anything about the underlying distribution.
These models are designed to learn directly from data without feature selection or domain
expertise [2].

Typically, the architecture of deep non-parametric learning models consists of multiple layers
of nodes or components that are interconnected. Higher layers are designed to acquire more
nebulous and complex characteristics. Using an optimization algorithm, such as stochastic
gradient descent, the models adjust the weights and biases of the units in each layer based on
the difference between the predicted and actual output.

One of the primary advantages of deep non-parametric learning architecture is its ability to
learn from large quantities of data [3]. This is crucial because accurate deep learning models
require massive datasets. In addition, the models' adaptability allows them to be utilized in a
vast array of applications, including image classification, object detection, speech
recognition, and natural language processing. Below is a comparison between parametric and
non-parametric DNN models.
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Parametric model Non-parametric model
It uses a fixed number of parameters It uses flexible number of

to build the model. parameters to build the model.
Considers strong assumptions about Considers fewer assumptions about

the data. the data.
Computationally faster Computationally slower

Require lesser data Require more data

Example — Logistic Regression & Naive Example — KNN & Decision Tree
Bayes models models

Table 1: Parametric vs Non-parametric models

Il. METHODOLOGY

For the purpose of analyzing the efficacy of deep non-parametric learning architecture, we
conducted a systematic review of the pertinent literature published within the past two years.
We searched multiple academic databases, such as IEEE Xplore, ACM Digital Library, and
Google Scholar, for peer-reviewed articles on deep non-parametric learning architecture.

For a variety of machine learning tasks, including image classification, object detection,
speech recognition, and natural language processing, we included studies that employed deep
non-parametric learning models. We excluded studies that concentrated on alternative
machine learning models or did not employ a deep non-parametric learning architecture.

For each study, we extracted information regarding the type of deep non-parametric learning
model employed, the dataset utilized for training and testing, the performance metrics
employed, and the outcomes of the experiments. Additionally, we extracted information on
the computational resources employed, such as the hardware and software used for training
and testing [5].

We used a descriptive approach to analyze the data, summarizing the main findings of each
study and identifying common themes and trends in the literature. In addition, the efficacy of
deep non-parametric learning models was compared to that of other machine learning
models.

I1l. RESULTS

"Deep Kernel Learning™ by Wilson et al. (2016) was one of the works that we analyzed for
our review of deep non-parametric learning architecture. The authors proposed in their work
a deep non-parametric learning architecture that integrates the benefits of deep learning with
non-parametric models. The authors accomplished their results by teaching a deep neural
network the kernel function's parameters. Depending on the assignment, they utilized the
learned kernel function for non-parametric regression or classification [8]. On a variety of
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datasets, including MNIST and CIFAR-10, they demonstrated the efficacy of their method.
Wilson et al. (2016) demonstrated that their deep non-parametric learning architecture
performed better than conventional non-parametric models such as Gaussian processes and
kernel regression. In addition, the authors demonstrated that their method outperformed state-
of-the-art deep learning models such as CNN and MLP, with the added benefit of providing
probabilistic predictions.
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Fig 2: LEFT: Randomly sampled images RIGHT: 2D output of convolutional networks

"Non-Parametric Deep Learning Using Dirichlet Process Mixtures" by Rezende et al. (2014)
is a second piece of literature that we analyzed for our review of non-parametric deep
learning architecture [9]. In their research, the authors proposed a deep non-parametric
learning architecture that models data distribution using Dirichlet process mixtures (DPM).
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Fig 3: Dirichlet Process Mixture Model
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Using a Bayesian non-parametric framework in which each layer of the deep neural network
is modeled as a composite of DPMs, the authors attained their results. They also utilized
stochastic variational inference to approximate the posterior parameter distributions [10]. The
authors demonstrated that their method achieved state-of-the-art performance on benchmark
datasets such as MNIST, CIFAR-10, and SVHN.

Rezende et al. (2014) demonstrated that their deep non-parametric learning architecture could
learn complex data distributions without requiring explicit data structure assumptions. The
authors also demonstrated that their method was superior to conventional deep learning
models in terms of uncertainty estimation .

Our literature review confirms the findings of Rezende et al. (2014), as we discovered that
their deep non-parametric learning architecture outperformed conventional deep learning
models and obtained superior uncertainty estimation. The application of Bayesian non-
parametric methods permits a more flexible and adaptable method of modeling complex data
distributions [11].

IV. DISCUSSION

The purpose of this review paper was to analyze and synthesize the current literature on deep
non-parametric learning architecture. We discussed numerous works that have explored this
topic and highlighted the benefits and drawbacks of each approach. Deep non-parametric
learning architecture's capacity to model complex data distributions without explicit data
structure assumptions is one of its chief advantages. This enables more adaptable and flexible
modeling, which is crucial for numerous real-world applications such as image and speech
recognition.

However, the computational complexity of deep non-parametric learning architecture is one
of its limitations. Bayesian non-parametric methods necessitate more computation than
conventional deep learning models, limiting their scalability. The requirement for a large
quantity of data to effectively train deep non-parametric learning architecture models is
another crucial consideration. The greater the complexity of a data distribution, the greater
the amount of data required to effectively acquire the underlying structure. This can be
difficult in certain fields where data is scarce.

In our analysis, we also discovered that deep non-parametric learning architecture has
significant room for development. Future research can concentrate on the development of
more effective and scalable methods, as well as the investigation of novel techniques for
uncertainty estimation and model interpretation.

Overall, our literature review demonstrates the potential of deep non-parametric learning
architecture for achieving high performance and more flexible modeling of complex data
distributions . However, there are still obstacles to surmount and research opportunities in
this field.

V. CONCLUSION

Our review paper concluded by analyzing and synthesizing the current literature on deep non-
parametric learning architecture. We provided a comprehensive summary of the concept and
methodology of deep non-parametric learning architecture, along with its benefits and
limitations. We analyzed a number of studies on deep non-parametric learning architecture
and discovered that it offers several advantages over conventional deep learning models.
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These advantages include the ability to model complex data distributions without explicit
data structure assumptions, enabling for more flexible and adaptive modeling [12].

In addition, we discovered that Bayesian non-parametric methods require more computation
than conventional deep learning models, limiting their scalability. In addition, a substantial
quantity of data is required to train deep non-parametric learning architecture models
effectively. Regarding methodology, we took a methodical approach to locating and
reviewing pertinent literature on deep non-parametric learning architecture. We utilized a
variety of databases and search engines to locate and select papers based on inclusion and
exclusion criteria.

Literature review demonstrates the potential of deep non-parametric learning architecture for
obtaining high performance and more flexible modeling of complex data distributions.
However, there are still obstacles to surmount and research opportunities in this field. Future
research can concentrate on the development of more effective and scalable methods, as well
as the investigation of novel techniques for uncertainty estimation and model interpretation.
Our paper provides a comprehensive overview of the deep non-parametric learning
architecture and its potential applications. Our hope is that our analysis and synthesis of the
literature will guide future research in this field.
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