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Aniruddha Nandanwar
x23104741

1 Introduction

This manual is created with stepwise implementation of how project implement worked
and how model is created. In addition to it information and process of used libraries
and tools required to carry out for project implementation is mentioned. Furthermore,
information regarding specifications of location machine is mentioned in the manual.
Each model information is mentioned in this configure manual.

2 HARDWARE CONFIGURATION

Below is the Hardware Configuration:-
A. Operating system: Windows >= 7
B. Processor: Intel i3
C. System Compatibility: 64-bit
D. Hard Disk: 1TB
E. RAM: 8/16 GB

3 SOFTWARE CONFIGURATIONS

3.1 Python==3.7.9

Python is a high-level, versatile programming language known for its readability and
simplicity. It’s favored for its ease of use and readability, making it an excellent choice
for beginners and experienced developers alike. Python supports multiple programming
paradigms (procedural, object-oriented, and functional), and its extensive standard lib-
rary and third-party packages make it suitable for various applications, including web
development, data analysis, machine learning, artificial intelligence, scientific computing,
automation, and more. Its syntax emphasizes code readability and simplicity, enabling
developers to write clear and concise code.

3.2 Visual Studio Code

Visual Studio Code (VS Code) is a popular, free source code editor developed by Mi-
crosoft. It’s known for its lightweight nature, extensive customization options, and sup-
port for a wide range of programming languages and frameworks.

Key features of VS Code include:
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Figure 1: Python

1. Cross-platform: Available on Windows, macOS, and Linux, ensuring a consistent
experience across different operating systems.

2. Extensions: Offers a rich ecosystem of extensions contributed by the community,
enabling support for various languages, debugging tools, themes, and more.

3. Integrated Development Environment (IDE) features: Provides features like In-
telliSense (code completion), debugging, Git integration, syntax highlighting, and code
refactoring, enhancing developer productivity.

4. Customization: Highly customizable through themes, keyboard shortcuts, and
extensions, allowing developers to tailor their coding environment to suit their preferences
and needs.

5. Built-in Terminal: Includes a built-in terminal within the editor, enabling de-
velopers to run commands, scripts, and various tools without leaving the coding envir-
onment.

6. Performance: Known for its speed and responsiveness, even when handling large
projects or multiple files simultaneously.

Visual Studio Code

Code editing.
Redefined.

Downbasd for Windows ;.-
skbe B

Figure 2: Visual Studio Code



3.3 Google Colab

Google Colab, short for Colaboratory, is a free cloud-based Jupyter notebook environment
provided by Google. It allows users to write and execute Python code in a browser,
eliminating the need to set up and configure development environments locally.

Key features of Google Colab include:

Free GPU/TPU support: Colab provides access to free GPU (Graphics Processing
Unit) and TPU (Tensor Processing Unit) resources, enabling faster execution of machine
learning and deep learning tasks. Jupyter Notebook Integration: It’s built on top of
Jupyter notebooks, allowing users to create and share documents that contain live code,
equations, visualizations, and narrative text.

Easy Collaboration: Users can share their Colab notebooks just like Google Docs,
allowing for real-time collaboration among multiple users.

Pre-installed Libraries: Comes with pre-installed libraries commonly used in data sci-
ence and machine learning, such as NumPy, Pandas, Matplotlib, TensorFlow, and more.
Cloud-Based: All computations are performed on Google’s cloud servers, leveraging their
computing power and storage.

Storage and Version Control: Integrates with Google Drive for easy storage and ver-
sion control of notebooks.

Educational and Research Use: Widely used in academia and research for teaching,
sharing code, experimenting with new ideas, and running data analysis or machine learn-
ing experiments.

Google Colab serves as an accessible and convenient platform, particularly for those
interested in experimenting with machine learning models, performing data analysis, or
collaborating on coding projectswithout the need for high-end hardware or complex setup
procedures.
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Figure 3: Google Colab

4 Libraries Configuration

i. Pandas: A powerful data manipulation and analysis library that provides easy-to-use
data structures and tools for data cleaning, transformation, and analysis.



ii. NumPy: Fundamental package for numerical computing in Python. It provides
support for arrays, matrices, mathematical functions, and operations.

iii. Matplotlib: A popular plotting library for creating static, interactive, and anim-
ated visualizations in Python. It offers a wide variety of plots and customization options.

iv. Seaborn: Built on top of Matplotlib, Seaborn provides a high-level interface for
drawing attractive and informative statistical graphics.

v. Scikit-learn: A versatile machine learning library that provides simple and efficient
tools for data mining and analysis. It includes a wide range of algorithms for classification,
regression, clustering, etc.

vi. Flask: A framework for backend development that can be used to build web
apps. Flask is a microframework written in Python that allows developers to implement
wireframes and design specs into web apps. It has a modular and flexible structure that
can be customized to meet project requirements, but it lacks a large toolbox of tools, so
developers may need to manually add extensions.

vii. Imbalanced-learn (Imblearn): A library used for dealing with imbalanced datasets
in machine learning. It provides techniques for oversampling, undersampling, and creating
balanced datasets.

viii. TensorFlow: An open-source machine learning framework developed by Google.
It’s widely used for building and training machine learning models, especially deep learn-
ing models.

ix. Keras: An open-source neural network library. It’s high-level and user-friendly,
allowing for easy prototyping and experimentation with deep neural networks. (Note:
It’s often integrated with TensorFlow as of its integration into TensorFlow as tf.keras.)

x. Urllib: A Python library for opening URLs. It’s used for fetching URLs, making
requests, and handling responses.

xi. OpenCV (opencv-python): An open-source computer vision and machine learning
software library. It provides tools and functions for image and video analysis, object
detection, and more.

xii. Pillow: A Python Imaging Library (PIL) fork. It adds image processing capab-
ilities to Python and supports opening, manipulating, and saving many different image
file formats.

5 PROJECT IMPLEMENTATION



O *® Isports

import tensorflow as tf

from tensorflow.keras.layers import Input, Reshape, Dropout, Dense, Concatenate
from tensorflow.keras.layers import Flatten, BatchNormalization

from tensorflow.keras.layers import Activation, ZeroPadding2D

from tensorflow.keras.layers import LeakyRelLU

from tensorflow.keras.layers import UpSampling2D, ConviD, ConviDTranspose
from tensorflow.keras.models import Seguential, Model, load_model

from tensorflow.keras.optimizers import Adam

from tensorflow.keras.utils import plot_model

from tensorflow.keras import initializers

from sklearn.metrics import mean_squared_error

import numpy as np

from PIL import Image

from tqdm import tqdm

import os

import time

import matplotlib.pyplot as plt
import pickle

Figure 4: Importing all Libraries
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Figure 5: Loading Image Data
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Figure 6: Preprocessing
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Figure 7: Saving Caption Data into a CSV File
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Figure 8: Generator Layer

Dieirura thak Garvivilin o Dchco st

[ def bulH_geerwbor T {peed slan,eobediing s Lie, chomnels]t
Lrgut_smd = Tnput{shasersand_sia]
Lrgut_catord = Degwi{shape = M’-‘IJ!BI
A8 = S| 3000 [ Wrget_sabel
Leakyh = Leiyeiii{alpast. zmu

margs = Companenans] )| bapt_sesd, lasip])

43 = Bamue(4" 4% 798, activatioss"relu" | (sarge)
reshape = Reshaped (88, 156) halh

\OH-H Uptamplingdin | (e thapr)

= Cov A remapmee [ 15, bernel_viaeet paddioge” newe”  beroel_imitield B i whibire=d, B3]
uw-u BETCNELLEE T B wowe T 1 o 0L )
Leukyd = Lawtylenil|alpine=s. 3] (b il |

piangl - Uphanplingdi | (Beslyll
SRl + Con BT rusapoae (150, kernad_uiseet, puddinge sevs”, bervel_imitiadioer=initialisey . Sasdomtnrwal sk déee=d. 5] ) eptampds
ST

- IR
Leabyd = LomyBeidalprans 700ty el |

-uﬂ-l-l Uptamp gt | | by 2y
Mrﬁuﬂuzl.hﬁul_ﬂu—!.uﬂlu-‘am whprael_LnitLallberelAltlallnes . sdimmnsual | SRaBew=t, 61} )L wprbanpl)
i 22§

Leaky) = umww Hiibatchiocad)

e+ Uptanpliagatalse= SENTLATE_BSS, SEMIRATE RES) | [ lewkyd]
ol - wrm{h‘l brrnel_sliesd, paddlogs"seee”, bermel_Iedtlallier=inltla llors . Sandonfiornel (nf ddew=d. 1)) splampll
Al

Figure 9: Discriminator Layer
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Figure 10: Loss and Optimizer

filename = os.path.join{output_path,f train-{cnt}.png™)
im = Image.fromarray(image_array)
im.save(filename)

® This methed returns a helper function to compute cross entropy less
crosi_entropy = tf.keras.losses BinaryCrossentropy()

def discriminator_loss(real_image_real text, fake_image_real text, real_image fake_text):
real_loss = cross_entropy(tf.random. unifors(real_image_real _text.shape.®.2,1.8), real_image_real text)
fake_loss = (cross_entropy(tf.randem, undfora{fake_lmage_real text.shape,®.9,08.1), fake_image real text) +
cross_entropy(tf. randca. unifora(real_image fake_text.shape,®.8,8.2), real_image_fake_text))s2

total_less = real_less + fake_loss
return total_loss

def generator_loss(fake_output):
return cross_entropy(tf.ones_like(fake output), fake_cutput)

[+ code |-{ +Te

# 1r_schedule = tf.keras.optimizers.schedules.ExponentialDecay(

" initial_learning_rateste-d,
L] decay_steps-108,
[} decay_rates=8.5)

generator_optimizer - tf.keras.optimizers. adas{learning_rate-:.8e-4,beta_l = @.5)
discrindnator_optimdzer = ©f.keras.optimizers.Adss(learning rate=I.8e-4,beta 1l = 8.5)

Figure 11: Model Training

Training

° # Notice the use of “tf.function®

# This annotation causes the function to be “compiled™.
gcf.function
def train_step{images,captions,fake captions):

seed = tf.random.normal {[BATCH_SIZE, SEED_SIZE],dtypes=tf.float3z)

with tf.GradientTape() as gen_tape, tf.GradientTape() as disc_tape:
generated_images = generator((seed,captions), training=True)
real_image_real_text = discriminator({images,captions), trainingsTrue})
real_image fake text = discriminator((images,fake_captions), training=Trus)
fake_image_real_text = discriminator(({generated_images,captions), training=True)

gen_loss = generator_loss(fake_image_real_text)

disc_loss = discriminator_loss(real_image_real_text, fake_image_real_text, real_image_fake_text)
# print(gen_loss)

® print(disc_loss)

gradients_of_generator = gen_tape.gradient(\
gen_loss, generator.trainable_variables)

gradients_of_discriminator - dizc_tape.gradieat(\
disc_loss, discriminator.trainable_variables)

generator_optimizer.apply_gradients(zip(

Figure 12: Model Training
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# Function that executes trianing process
def train{train_dataset, epochs):
fixed_seed = np.random.normal(®, 1, (PREVIEW ROWS * PREVIEW_COLS,
SEED_SIZE})
fixed_embed = save_images_embeddings

start = time.time()

for epoch in range{epochs):
print{“epoch start...”)
epoch_start = time.time()

gen_lass_list = []
disc_loss_list = []

for batch in train_dataset[:-1]:
# tradn_batch = training_data[BATCH_SIZE*image_batch : BATCH_SIZE®image_batch + BATCH_SIZE]
® caption_batch = captions[BATCH_SIZE"image_batch : BATCH_SIZE®image_batch + BATCH_SIZE]
train_bateh = bateh[ images’)
caption_batch = batch[ ' esbeddings®]

fake_caption_batch = np.copy(caption_batch)
np.random, shuffle( fake_caption_batch)

t = train_step{train_batch,caption_batch,fake_caption_batch)
# print(t)

gen_loss_list.append(t[8])

disc_loss list.append(t[1])

# if image _batch¥58 == 8:

#  print{image_batch)

Figure 13: Model Training Output
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Figure 14: Model Training Output
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<l



Parformance evaluation

[ ] esbedding binary_path = os.path.join(’fcontent fdrive/MyDrive/text_to_imsge_generation/102flowers/esbedding npy’ .
- embedding_data.npy”)
coption_eabeddings = np.losd| eabedding binary_path)

[ 1 = Initlializing & generator
generator = bulld_generator_func(SEED_SIZEEMBEDOING_SIZE, IMAGE (HANNELS)
generator. losd_weights(~/content fdrive/MyDe

eftext_to imsge generation/102flowers/Model/text to image gererator.hs™)

© = sample cutput from the Gensrator
nodse = tf.random.normal([1, 109])
generated_image = generator((noise,csption_embeddings[25].reshape(1,300)), training=False)

plt.iashou| generated_Laags|

te @]}

it

smatpletlib, image, AxesImage at Ou7FEFfSa0E0a0s

Figure 16: Output
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Figure 17: Output

test_lmage(this flower i3 yellow in color with oval shaped petals™)

I e —— ] - 25 2ndstep

' import IPython
IPython.displey . Image( ' foontentidrd

EREDDEE

Figure 18: GUI Flask Screen



TEXT TO VIDEO GEMERATOR WITH Al

TEXT TO VIDEO
GENERATOR

WITH Al
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Welcome to Text To Video Generator
With Al

Figure 19: GUI Flask Screen Output

TEXT TO VIDEO GENERATOR WITH Al

ENTER MULTIPLE SENTENCE WITH DOT(.) SEPERATED FOR FLOWER VIDEO GENERATOR

ENTER FLOWER CAFTIONS TEXT

Figure 20: GUI Flask Screen Output
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ENTER MULTIPLE SENTENCE WITH DOT|(.) SEPERATED FOR FLOWER VIDEQ GENERATOR

ENTER FLOWER CAPTIONS TEXT

Figure 21: GUI Flask Screen Output

T TO VIDEO GENEF

ENTER MULTIPLE SENTENCE WITH DOT(.) SEPERATED FOR FLOWER VIDEQ GEMERATOR

ENTER FLOWER CAPTIONS TEXT

Figure 22: GUI Flask Screen Output
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