
 

Deep Learning Tutorial for Beginners 

Introduction 
Confused by neural network architectures or overwhelmed by code in 

TensorFlow/PyTorch? Struggling to make sense of how models are learning? Let’s 

de-mystify Deep Learning for the true beginner in this tutorial. We’ll explain important 

concepts in a way that will help you build your first functional network: layers, activation 

functions, backpropagation, and more. Ready to master AI? Check out the full Deep 

Learning course syllabus here! 

Why Students or Freshers Learn Deep Learning? 
Mastering Deep Learning is a key factor for students and freshers towards a 

leading-edge career in AI. 

●​ Frontier of AI: Deep learning powers the most advanced applications in 

computer vision, NLP, and generative AI. 
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●​ High-Value Roles: Leads to high-value job opportunities including Deep 

Learning Engineer, AI Scientist, and Research Scientist. 

●​ Complex Problem-Solving: You will be able to solve those problems that are 

very difficult or impossible for standard Machine Learning methods to solve, such 

as large unstructured data, images, text. 

●​ Cloud and Edge Computing: Deep learning deployment is central to modern 

cloud services and efficient on-device AI. 

Get interview-ready! Download our Deep Learning Interview Questions and Answers 

guide now! 

 

Step-by-Step Deep Learning Tutorial for Beginners 
The following is a step-by-step deep learning tutorial that gives a practical roadmap to 

understand and implement the basics of Deep Learning using Python and the 

TensorFlow/Keras framework. 

Step 1: Setup and Installation of the Environment 
Deep learning requires special tools; first of all, a powerful framework and, if possible, a 

GPU for speedier training. 

1.1. Python and Anaconda Setup 

1.​ Install Anaconda: Download and install the Anaconda distribution. This will 

provide you with Python, the Conda package manager, and also the Jupyter 

https://www.softlogicsys.in/deep-learning-interview-questions-and-answers/
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Notebook environment, which is the standard platform to run Deep Learning 

experiments in. 

2.​ Virtual Environment Creation: One should always isolate the dependencies for 

the Deep Learning project at hand. Fire up Anaconda Prompt or any other 

terminal, and execute: 

conda create -n deep_learning_env python=3.10 

conda activate deep_learning_env 

1.2. Installing TensorFlow and Keras 
TensorFlow is the leading open-source library for numerical computation and 

large-scale Machine Learning. Keras is TensorFlow’s high-level API for fast 

experimentation and model building, ideal for beginners. 

# Install TensorFlow (which includes Keras) 

pip install tensorflow 

# Optionally, install a GPU version if you have an NVIDIA GPU and CUDA set up 

# pip install tensorflow[and-cuda] # (Syntax depends on the TensorFlow version) 

# Install necessary data handling libraries 

pip install numpy pandas matplotlib scikit-learn 

1.3. Verification 
Open a Jupyter Notebook (jupyter notebook in the terminal) and execute the following 

code to check the installation: 

import tensorflow as tf 



print(f”TensorFlow Version: {tf.__version__}”) 

# Should print a version number, e.g., TensorFlow Version: 2.15.0 

Step 2: Understanding the Core Component – The Neuron 
Deep Learning is based on Artificial Neural Networks (ANNs), which reproduce the 

human brain structure with several interconnected neurons or nodes. 

2.1. The Single Neuron (Perceptron) 
A single neuron performs three major operations: 

●​ Input: It receives multiple inputs (x1,, x2, …) each with an associated weight 

(w1,, w2, …). 

●​ Weighted Sum: It calculates the sum of the inputs multiplied by their weights in 

addition to a bias (b). 

z=(1xiwi) + b 

●​ Activation: It passes the sum, (z), through an activation function (f), to produce 

the output (y). 

y= f(z) 

2.2. The Activation Function 
Activation functions bring in nonlinear properties enabling the network to understand 

complex relationships. 

●​ Sigmoid: It compresses the output between 0 and 1. Useful for binary 

classification output layer. 

f (z) =11+e-z 



●​ ReLU (Rectified Linear Unit): The most common choice for hidden layers. It 

outputs the input directly if it is positive; otherwise, zero. 

f (z) = max (0, z) 

Step 3: Building the Network Architecture 
A Deep Learning model is a sequence of layers forming a Sequential Model. 

3.1. Types of Layers 

1.​ Input Layer: Takes the features (columns) from the dataset. Its size equals the 

number of features. 

2.​ Hidden Layers (Deep Layers): Perform the complex processing. Each node 

learns a feature representation. A network with more than two hidden layers is 

generally considered Deep. 

3.​ Output Layer: Produces the final result. Its size and activation depend on the 

task: 

○​ Binary Classification (0 or 1): 1 neuron, Sigmoid activation. 

○​ Multi-Class Classification (A, B, or C): N neurons (where N is the 

number of classes), Softmax activation. 

○​ Regression (Continuous Value): 1 neuron, no activation (linear). 

3.2. Keras Sequential Model Example 
Let’s build a simple network for a binary classification task (e.g., predicting if a customer 

will churn). 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Dense 

# Assume our dataset has 10 input features 



n_features = 10 

# Initialize the model 

model = Sequential() 

# 1. Input Layer and First Hidden Layer 

# ‘Dense’ means a fully connected layer 

model.add(Dense(units=32, activation=’relu’, input_shape=(n_features,))) 

# 2. Second Hidden Layer 

# The model automatically infers the input shape from the previous layer 

model.add(Dense(units=16, activation=’relu’)) 

# 3. Output Layer (Binary Classification) 

# 1 unit for binary, ‘sigmoid’ to output probability between 0 and 1 

model.add(Dense(units=1, activation=’sigmoid’)) 

# Display the network structure 

model.summary() 

Step 4: Training the Model (Compilation) 
Before training, you have to identify the way the model will learn, that is, the Compilation  

Step. 4.1. Key Compilation Components  



1.​ Optimizer: It modifies the weights of the network to minimize the loss. For 

beginners, it is best to use Adam.  

2.​ Loss Function (Cost Function): It evaluates the model’s performance. It 

calculates the difference between the predicted output (y) and the true output (y). 

The optimizer tries to minimize this value. 

○​ Binary Classification: binary_crossentropy  

○​ Multi-Class Classification: categorical_crossentropy  

○​ Regression: mean_squared_error  

3.​ Metrics: Monitor the performance of training and testing for metrics such as 

accuracy in the case of classification. 

4.2 Compilation Code 
# Compile the model 

model.compile(optimizer=’adam’, 

              loss=’binary_crossentropy’, 

              metrics=[‘accuracy’]) 

4.3. The Training Loop (Fit) 
This is where the actual learning happens through forward propagation and 

backpropagation. 

●​ Forward Propagation: Data flows through the network, providing a prediction 

about the output and a value for loss. 

●​ Backpropagation: The loss is sent back through the network, calculating the 

gradient-the derivative of the loss with respect to the weights. 

●​ Weight Update: The optimizer takes the gradients to update the weights by 

making small steps toward the direction that decreases the loss; this will be the 

core of DL. 



Step 5: Evaluation and Prediction 
The model performance should be evaluated on unseen data, after training, which is the 

test set. 

5.1. Evaluation  
# Assume X_test and y_test are the test datasets 

loss, accuracy = model.evaluate(X_test, y_test, verbose=0) 

print(f”Test Loss: {loss:.4f}”) 

print(f”Test Accuracy: {accuracy:.4f}”) 

5.2. Prediction 
The predict() method returns the raw output probabilities (0 to 1) for the sigmoid output 

layer. 

# Predict probabilities on the test set 

y_pred_proba = model.predict(X_test) 

# Convert probabilities to classes (0 or 1) 

# Threshold is typically 0.5 

y_pred_classes = (y_pred_proba > 0.5).astype(int) 

# Display classification report for detailed performance metrics 

from sklearn.metrics import classification_report 

print(classification_report(y_test, y_pred_classes)) 



Step 6: Advanced Deep Learning Architecture 
Once you master the Dense (Fully Connected) Network, you can move to more 

specialized architectures for different types of data:  

●​ Convolutional Neural Network (CNNs): These are crucial in computer vision 

tasks, such as image classification and object detection. CNNs leverage the 

concept of convolutional layers, which automatically extract features from image 

pixels.  

* **Key Layers:** `Conv2D`, `MaxPooling2D`. 

●​ Recurrent Neural Networks-LSTMs: These are essential for Sequence 

Data-text, time series, audio. They maintain memory for information from past 

steps in a sequence to serve the later steps.  

* **Key Layers:** `SimpleRNN`, `LSTM` (Long Short-Term Memory, which solves the 

vanishing gradient problem in simple RNNs). 

Mastery of Deep Learning involves diving deep into hyperparameter tuning, techniques 

to combat overfitting-techniques such as Dropout layers and Early Stopping-and then 

working with large and complex datasets, especially images and text. Practical 

Application of CNNs and LSTMs is the next logical step. 

Ready to apply these concepts and debug complex architectures? Download our Deep 

Learning Challenges and Solutions guide to accelerate your expertise! 

Real Time Examples for Deep Learning Tutorial for Learners 
These examples illustrate how Deep Learning—using specialized network architectures, 

in particular—solves complex, unstructured data problems in real-world applications: 

Medical Image Classification (CNNs): 
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●​ Goal: Automatically analyze complicated medical images, such as X-rays or CT 

scans, for the detection and classification of diseases like determining 

Pneumonia from chest X-rays. 

●​ Architecture: Convolutional Neural Networks (CNNs) fundamentally learn 

spatial hierarchies from simple edges in the early layers to complex patterns, 

such as organ outlines or signs of fluid build-up, deeper in the network. 

●​ Impact: Supports doctors’ decisions by offering a quick second opinion, thereby 

reducing time spent on diagnosis and enhancing early detection rates. 

Sentiment Analysis and Chatbots: RNNs/LSTMs/Transformers 

●​ Goal: Understand the meaning and emotion (sentiment) of human language, 

used by customer service chatbots or when analyzing customer reviews. 

●​ Architecture: RNNs, namely LSTMs, or the more recent Transformer models, 

such as BERT/GPT. The ability of LSTMs to memorize long-range dependencies 

in sequences performs well for sentences. 

●​ Impact: Automates customer support, categorizes user feedback, and enables 

natural language interaction with virtual assistants such as Siri and Alexa. 

Real-Time Object Detection (YOLO/R-CNN): 

●​ Goal: To simultaneously and instantly identify what an object is and where that 

object is in an image or video feed. 

●​ Architecture: Specialized CNN models like YOLO (You Only Look Once) 

process the entire image once and are hence fast enough to support applications 

in real time. 

●​ Impact: Essential for autonomous vehicles (pedestrian, traffic signs, and other 

car detection), video surveillance, and factory inspection automation. 

Want to build your first state-of-the-art AI application? Check our Deep Learning 

Project Ideas and get started! 
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FAQs About Deep Learning Tutorial for Beginners 
1. What is meant by deep learning? 

Deep learning belongs to the arena of machine learning that builds on ANNs with 

multiple hidden layers (“deep”) to learn complex patterns and representations directly 

from large raw data such as images, texts, or sounds. 

2. Is ChatGPT deep learning? 

Yes, ChatGPT is built upon a family of large language models called Generative 

Pre-trained Transformers. The Transformer is an advanced deep neural network 

architecture that enables it to process and generate human-like text by training on 

massive datasets. 

3. Why is it called deep learning? 

It is called deep learning because the ANNs applied have a number of layers between 

their input and output layers. The term “deep” refers to the structural depth which 

enables the network to learn increasingly complex, hierarchical feature representations. 

4. What are the 4 types of ML? 

There are mainly four types of Machine Learning: 1. Supervised Learning, which learns 

from labeled data; 2. Unsupervised Learning, which uncovers hidden patterns in 

unlabeled data; 3. Semi-Supervised Learning, which leverages both labeled and 

unlabeled data; and 4. Reinforcement Learning, which learns through trial-and-error and 

rewards. 

5. What is the main use of deep learning? 

The principal usage of deep learning is the treatment of complex, high-dimensional, 

unstructured data such as images, videos, texts, and speech. It has proved to be very 

efficient in feature extraction and prediction in areas that involve advanced computer 

vision, NLP, and high-level forecasting. Explore our deep learning engineer salary for 

freshers. 

6. What are the 4 pillars of ML? 

The four generally recognized pillars of a successful Machine Learning project are: 1. 

Data: quality, quantity, and access; 2. Features: effective representation of data; 3. 
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Model: choosing and training the right algorithm; and 4. Compute: hardware/resources 

required for training and inference. 

7. What is an example of deep learning? 

The most common example is Facial Recognition: Based on a deep learning model’s 

analysis of raw pixel data, a CNN learns to detect and classify faces, automatically 

determining where edges, features, and full facial patterns are located through many 

layers. 

8. What re the three main types of deep learning? 

The three main types of deep learning architectures are: 1. Fully Connected Networks 

FCNs/ Multilayer Perceptrons MLPs for tabular data, 2. Convolutional Neural Networks 

CNNs for image data, and 3. Recurrent Neural Networks RNNs/ LSTMs for sequence 

data text, time series. 

9. Where is deep learning used today? 

From object detection in self-driving cars to image analyses for medical diagnosis, 

content recommendation and filtering in social media, speech recognition in voice 

assistants, algorithmic trading, and fraud detection in finance, deep learning is used 

literally everywhere. 

10. What is the difference between AI and deep learning? 

Artificial Intelligence is the general concept of making machines that can think like 

human beings. Deep Learning is a subset in Machine Learning, which again is part of 

AI; it represents one way of attaining Artificial Intelligence. 

Conclusion 
You’ve gone through the core deep learning basics, from basic neuron to building and 

training your first neural network using Keras. The power of CNNs and LSTMs has been 

explained, together with how these can help solve complex real-world problems with 

image and sequence data. The foundation to a skilled AI engineer is set! Ready to 

accelerate your expertise and master state-of-the-art architectures? Enroll in our 

comprehensive Deep Learning course in Chennai today! 

https://www.softlogicsys.in/deep-learning-training-in-chennai/
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