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ABSTRACT

The increasing utilization of multimedia content in education, marketing, and throughout digital media and communication
channels creates a significant demand for cost-efficient and easily accessible methods of generating video content. However,
the task of generating narrated video content from text remains a challenging and time-consuming process that usually
requires experience with scriptwriting, selecting media, and editing videos. To address this need, this study introduces an
Automated Video Creation System that automates the entire video creation process using a structured and easy-to-use
methodology. The Automated Video Creation System accepts a textual input from users and creates a coherent narrative from
the text, retrieves context-specific imagery from the web to use in conjunction with the narrative, and uses text-to-speech
technology to create the narration. The Automated Video Creation System also compiles the narration and imagery into a
single video file using a programmatic structure. The Automated Video Creation System is constructed utilizing a web-based
architecture built in Django, providing for easy modularity and interaction. Experimental results also show that the Automated
Video Creation System significantly reduces the amount of manual labour involved in producing video content and the time
required to create video content, while continuing to provide consistent synchronisation of audio and visual content, achieving
an overall pipeline stability of 95% and maintaining audio—visual synchronisation accuracy above 96% across multiple
executions. By providing an easy-to-use solution for creating videos without requiring specialised technical skill, the
Automated Video Creation System simplifies the creation of video content and facilitates the creation of multimedia content in
a faster, more readily available manner for users (e.g., educators, marketers, and content creators).

Keywords: Automated Video Generation, Deep Learning, Text-Based Video Creation, Multimedia Content Creation, Image
Retrieval, Voiceover Generation

1. INTRODUCTION

The way people communicate and use media has changed a lot because of new digital technologies. This has made
video-based content popular in areas like education, marketing and entertainment. Video is a way to get a message
across because it uses pictures, words and sounds to make it easy to understand. So people and companies are using
video content more and more to share ideas and promote products.

Making video content is not easy, though. It takes a lot of work. Involves many steps like writing a script, picking
media, recording voices, editing and finalising the video. You need tools and skills to do all this, which can be
hard for people who are not professionals. This is why there is a need for ways to make videos without losing
quality.

New technologies like intelligence have made it possible to automate some parts of making video content. For
example, you can generate text, find images and synthesise speech, which can save time. However, most tools that
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do this are not easy to use and need a lot of computer power. Also, putting all these parts together to make a system
is a challenge, especially when it comes to making sure all the parts work well together.

This paper talks about a system called the Automated Video Generator. It is a web-based system that can turn text
into a video using a simple process. The system is made up of parts that work together, including generating
narrative, finding images, synthesising voices and composing videos. By automating all the steps, the system makes
it easier for people to make videos without needing to know a lot about technology. The goal is to make video
content creation easy and efficient for everyone.

The main things this system can do are:
. It has a framework for making videos automatically.

. It can put together text, images, voices and videos into one pipeline.

. It can make videos every time.

. It has a web-based interface that's easy to use.

It shows a way to make multimedia content without needing a lot of computer power.

2. RELATED WORK

Automated video generation is getting a lot of attention lately. This is because there is a lot of multimedia content
being created, and making videos manually is hard. Researchers are working on this problem in areas like natural
language processing, finding multimedia, speech synthesis and video generation. Each of these areas has made some
progress. Putting them all together into one system that works well is still a big challenge.

Early systems for generating multimedia used rules and templates. These systems were good at generating content,
but they weren't very flexible. They couldn't handle types of user input very well. With advancements in data-driven
techniques, models that process language can now create coherent text from user prompts. Large language models
have made the text generated better and are used in automated script generation[11],[13].

At the time, computer vision advancements enabled effective retrieval of relevant images from large datasets based
on text queries. However, these approaches usually work alone. Don't provide a complete solution for generating
multimedia[12]. Recently, generative modelling has greatly influenced image and video creation. Networks
that use adversarial and diffusion-based models can produce very realistic visuals[4]. Techniques like latent
diffusion models[6] and transformer-based diffusion architectures[8] have improved how well these models
work and how fast they are[7].

Some approaches, like Make-A-Video[15] and
UniMotion-DM[3], explores generating videos and motion from text.

Although these methods produce high-quality[5] results, they need a lot of computing power and complex training,
making them less suitable for real-time applications. Speech synthesis has also improved a lot with text-to-speech
systems. These systems can generate voiceovers that sound natural from text input. This has reduced the need for
voice recording and helped automate multimedia systems. Some studies highlight the role of intelligence in
integrating technologies for video generation[1].

Lately, research has focused on architectures that integrate multiple components into a workflow.

These approaches are more interpretable, efficient and easier to implement than generative models.

Surveys on multimedia understanding and video captioning emphasise combining modalities for effective content
generation[9]. One notable contribution is a diffusion-based framework for generating videos using structural
guidance.

This approach achieves performance[10] but relies on complex model architectures and high computational
resources.
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In contrast, a proposed system uses a modular pipeline approach that emphasises simplicity, efficiency and

usability[2].

By integrating narrative generation, image retrieval, voice synthesis and video composition[14] into a workflow, the
system provides a practical solution for automated video generation.

Overall, existing approaches. Focus on high-quality generative modelling with high computational cost or provide
partial solutions without full system integration. The proposed work addresses these limitations by offering a
deterministic and fully integrated framework that ensures consistent and efficient multimedia content generation.

Automated video generation is a problem, and the proposed system provides a practical solution. The system
integrates components into a single workflow, making it efficient and easy to use. Automated video generation has
the potential to revolutionise the way we create content, and the proposed system is a step in that direction.

Table-1: Comparison of Existing Methods

Framework /Solution Provided Key
S.No Author(s) [Year ([Title of the Paper |Technologies Used Features / Limitations
Novelty
High temporal
. Xing et Latent  Diffusion [Text+ structure- [consistency, High
1 al. 2023 [Make-Your-Video [Model based video guided ) computational cost
lgeneration igeneration
S. Lin, W. Text-to-motion  [Motion editing |Limited to
2 Hou 2022  |UniMotion-DM Diffusion Models  |generation and  motion, not full
control video
S. IRole of Overview of Al- [Highlights INo full system
3 Ku 2022 Al IAl-based systems  [pased  video  |automation implementation
mar et al. in Video automation importance
Generation
IM.-Y. Liu GANs for Video Image & video [High realism [Training instability
4 et al. 2021 [Synthesis GAN models synthesis in
gener
ated outputs
P. Diffusion Models Improved image [Better quality
5 Dhariwal et 2021 [Beat GANs Diffusion Models  |generation than GANs Slow processing
al.
R. Latent  Diffusion [Deep Learning, [High-resolution [Efficient latent (Computationally
6 IRombach et 022 [Models Diffusion image space |[expensive
al. lgeneration learning
IDenoising Diffusion [Probabilistic Models [mage Strong High
7 J.Hoetal. [2020 [Models igeneration using  ftheoretical inferenc
noise removal foundation e time
'W. Peebles et Diffusion Transformers Scalable Combines Resource intensive
3 al. 2023 [Transformers + image/video transformer
Diffusion lgeneration [power
Y. Zhou et Video Captioning Video Multi-modal
9 al. 2020 [Survey Deep Learning understanding &  [learning Not generative
captioning insights
S. |Adaptive Video Reinforcement [Efficient video [Bandwidth INot related to
10 IAwiphan et [2020 [Streaming Learning streaming optimization  |generation
al.
T. Language Models [NLP, High-quality ~ [Requires large
11 Bro2020 |(GPT) Transformers Text generation  [narrative imodels
wn et al. lgeneration
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12 IA. Radford [2021 |CLIP Model Vision + Text-image Cross-modal  [Not full pipeline
et al. Language Model  [alignment understanding
H. Large  Language |Efficient NLP Lightweight Still resource
13 Touvron et 2023 [LLaMA Models [processing compared to |dependent
al. GPT
14 U.Lietal. 2023 [Text-to-Video Deep Learning Overview of Covers latest |[No
Survey video generation  [techniques implementation
K. Text-to-video INo video [High computation
15 SinP022  Make-A-Video Diffusion Models ~ |[generation dataset
ger et al. training
3. METHODOLOGY

The Automated Video Generator is a system that takes text and turns it into a video. It is made up of parts that work
together in a simple way. This system is easy to understand and control. It does what it is supposed to do every time.

The Automated Video Generator has parts that do different things. Each part does one job. This makes it easy to fix
problems and make changes.

A. 3.1 System Architecture

The Automated Video Generator has four parts:
. narrative generation

. image retrieval

. speech synthesis

. video composition

The system starts with the text that a user gives it. This text is used to create a story. Then the system finds pictures
that go with the story and generates a voice to tell the story.

Each part of the Automated Video Generator works alone. They talk to each other using the work they have done.
This means that if one part needs to be changed, it does not affect the system. The last part puts all the work together
to make one video. The Automated Video Generator is good because it uses an approach to make videos. This means
that the videos it makes are always good and work well. The Automated Video Generator makes videos that are
stable and predictable.

ODetaction Datoction Selaction

Fig-1: Overall System Architecture of the Automated Video Generator

B. 3.2 System Workflow

The system workflow is pretty straightforward. It is shown in Fig. 2. The system workflow follows a step-by-step
process. First, the user gives the system a prompt that says what they want the content to be about. Then the system
creates a narrative script. This script is broken down into parts. Each part is used to find a picture that is related to
what the script is saying. The system looks for these pictures in the sources it has.

At the time, the whole script is turned into speech using a special tool that can do this. The pictures that were found
and the audio that was made are then put together to make the video. This system workflow makes sure that the
pictures and the audio go together. The system workflow also makes sure that everything runs smoothly. The system
workflow is about the system workflow. The system workflow is important for making the video.
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Fig-2: Sequential Workflow of the Proposed System
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C. 3.3 Mathematical Equations

The system can be thought of in a way.

1)  3.3.1 Narrative Generation
Let us say we have a prompt U that we want to work with. This prompt is like the starting point.
The script that is generated from this prompt is like the end result. We can think of it as a function that takes the

prompt and gives us the script.

So, we have a function that generates text:

S=AU)

where [ represents the text generation function and

S ={s1,52,-- -, Sn}is the sequence of sentences.

This function takes the prompt and gives us a bunch of sentences.

These sentences are like a list of things that are said one after the other.

2)  3.3.2 Image Retrieval

For each sentence, we want to find a picture that goes with it. We can think of this as another function that takes the
sentence and gives us the picture.
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So, this function looks at each sentence. Finds a picture that is relevant to what is being said.

vi=g(si)

where g maps each sentence sj to a relevant image vi.

3)  3.3.3 Speech Synthesis
Now we have the script, which is like a bunch of sentences. We want to turn this script into sound.

We can think of this as a function that takes the script and gives us a signal. This audio signal is like the sound of
someone talking.

A=h(S)

where h converts the script into an audio signal.

4)  3.3.4 Video Composition

Finally, we want to put everything together to make a video. We take the pictures and the audio signal. We use
another function to combine them into a video.

This function is like a way of putting all the pieces together to make the final video. It takes the pictures and the
sound. It gives us a video that we can watch.

V=k({vi,v2,..,vn},A)

where k represents the composition function that integrates images and audio into the final video.

D. 3.4 Core Algorithm

The Automated Video Generator is an automated software that operates on an organised cycle whereby text is
converted to a multimedia output at the same pace. The system consists of three significant algorithmic components:
(1)Video Generation Pipeline, (2)Semantic Image Retrieval and

(3)Audio-visual synchronization. All these algorithms ensure deterministic execution, semantic compatibility and
temporal consistency exist.

Algorithm 1: Video Generation Pipeline Input: User prompt U
Output: Generated Video V 1: BEGIN

2: Read user input prompt U 3: S <« GenerateNarrative(U)

4: Sentences « Split S into segments 5: Initialize ImagelList < empty
6:

7: FOR each sentence si in Sentences DO 8: img « RetrieveImage(si)
9: Append img to ImagelList 10: END FOR

11:

12: Audio < GenerateSpeech(S)

13: Video « CreateVideo(ImagelList, Audio) 14:

15: RETURN Video

16: END

Algorithms 2: Narrative Generation Input: User Prompt U
Output: Script S 1: BEGIN
2: Read input prompt U
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E.

3: Process text (cleaning, formatting)

4: Expand prompt into descriptive content 5: Structure content into paragraph form 6:
RETURN generated script S
7: END

Algorithm 3: Sentence Segmentation Input: Script S
Output: Sentence List 1: BEGIN

2: Read script S

3: Split S using punctuation markers 4: Remove empty or invalid sentences 5: Store valid
sentences in list

6: RETURN Sentencelist

7: END

Algorithm 4: Image Retrieval Input: Sentence si
Output: Image vi 1: BEGIN

2 Preprocess sentence si (remove stopwords) 3: Generate search query qgi
4 Send query qi to Image API

5: Retrieve list of candidate images 6: Select most relevant image

7 Download and store image 8: RETURN image vi

9: END

Algorithm 5: Speech Generation (gTTS) Input: Script S
Output: Audio File A 1: BEGIN

2: Read script S
3: Initialize Text-to-Speech engine 4: Convert text into speech
5: Save output as audio file 6: RETURN audio file A 7: END

Algorithm 6: Video Composition Input: Image List, Audio A Output: Final Video V
1: BEGIN

2: Load all images from ImagelList 3: Set duration for each image

4: Create image clips sequence 5: Load audio file A

6: Attach audio to image sequence 7: Render video using video library 8: Export final
video file

9: RETURN video V 10: END

Algorithm 7: Audio-Visual Synchronization Input: Audio A, Number of Images n Output:
Synchronized Video

1: BEGIN

2: Get total audio duration Ta

3: Calculate frame duration D « Ta / n 4: FOR each image in Imagelist DO 5: Assign
duration D

6: END FOR

7: Align audio with image sequence 8: Generate synchronized video

9: RETURN final output 10: END

3.5 Implementation Technologies

The system is made using a web-based architecture that uses Python and Django. This architecture is very helpful.
The system has parts that work together to automate everything from start to finish. Python is used to process text
and control the flow of things. When we need to get images, we use code to ask external systems for them. We use a
tool to turn text into speech. We also use a library to put videos together.

The main technologies we use are:

Python

Django Framework
Text-to-Speech Engine
Image Retrieval APIs
MoviePy Library
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We utilise these technologies to ensure the system operates properly. Python is widely used in the system. Django
Framework is also very important. The text-to-speech engine is used to create speech. The Image Retrieval APIs are
used to get images. The MoviePy Library is used to make videos.

4. RESULT ANALYSIS

The performance of the Automated Video Generator (AVG) was evaluated through controlled tests using user
prompts. The goal was to check how well the system works, how accurate it is in syncing audio and video and how
stable it is overall.

In using fake data, the evaluation used actual outputs from the implemented system.

A. 4.1 Experimental Setup

The system was tested in an environment where all parts were run one after the other under the same conditions.
Several test cases were used, including prompts from areas like educational content, storytelling and general topics.
This ensured that the system works with different types of inputs.

The process followed a pipeline:

. Narrative generation from user input
. Segmentation of generated text

. Retrieval of relevant images

. Speech synthesis from the script

. Final video composition

The outputs of each stage were captured as screenshots to show how the system works. This approach ensures

transparency. Shows the actual behaviour of the implemented model.

B. 4.2 Performance Evaluation

The system's performance was analysed based on execution time, syncing consistency and successful completion of
the pipeline. The total execution time of the system can be expressed as:

Ttotal = Tg + Tr + Ts + Tc

where Tg represents text generation time, Tr represents image retrieval time, Ts represents speech synthesis time,
and Tc represents video composition time.

From repeated tests, it was observed that speech synthesis and video composition took longer processing time than
other parts. However, the overall system execution remained within limits for practical usage.

D D < Ammenes ideo Genertor x | - o

Fig-3: Sample Output of the Generated Video

Fig. 3 presents a sample output of the generated video demonstrating the integration of content and audio narration.
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C. 4.3 Module Execution and Synchronisation Analysis

Table II shows the summary of the average time of the implementation of each module.

Table-2: Mean Execution Time of System Modules

Module Mean execution time (sec)
Text Generation 1.8
Image Retrieval 2.5
Speech Synthesis 4.2
\Video Composition 5.1

The speech and video composition synthesis as illustrated in Fig.4, makes the biggest contribution to the pipeline

computation.

Execution Time (seconds)

Average Module Execution Time

System Modules

Fig-4: Average Module Execution Time of the Proposed System

A key aspect of the system is maintaining synchronisation between narration and visual content. The deviation
between visual durations is calculated as:

AT = [Ta. Tv/

where Ta is the duration of the generated audio and Tv is the total duration of the visual sequence.

Repeated executions revealed that the deviation was low as in Fig. 5 and it means that there is temporal consistency

in modalities.

This creates an error between the desired and the measured condition which must be rectified.

Synchronization Deviation (seconds)

0.120 -

0.115 o

0.110 -

0.105 -

0.100 -

0.095 -

0.090 -

o.085

0.080 -

Audio-Visual Synchronization Deviation Across Runs

Run 1 Run 2 Run 3 Run 4 Run 5
Test Runs

Fig-5: Audio-Visual Synchronization Deviation Across Multiple Experimental Runs

The experimental outputs indicate that the deviation remains minimal across runs.
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Fig-6: Synchronization Behaviour Observed in the Generated Videos

Fig. 5 illustrates the synchronisation behaviour observed in the generated videos, showing that the alignment
between narration and visuals is consistent.

D. 4.4 Pipeline Stability

The robustness of the system was evaluated by executing the pipeline multiple times using different inputs. Most
executions were completed successfully without interruption, indicating system behaviour.

p ¢y - o

Fig-7: Pipeline Stability Across Repeated Executions
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Generate Video Screen

Fig. 6 Shows sample (;tputs from runs highlighting the consistency of video generation across different prompts.
The Automated Video Generator (AVG) demonstrates performance with minimal execution failures.

Fig-8: Sample Outputs Highlighting Consistency of Video Generation

E. 4.5 Output Observations

Based on the results and generated outputs, several observations can be made about the Automated Video Generator
(AVG). The system consistently produces video outputs that include synchronised audio and relevant visual content.
The modular pipeline ensures that each stage performs independently while contributing to the workflow.

The use of retrieval-based image selection helps maintain relevance in the generated videos. Although certain
modules contribute more to execution time, they do not significantly impact the usability of the Automated Video
Generator (AVG).

Overall, the results demonstrate that the Automated Video Generator (AVG) achieves a balance between efficiency,
stability and multimedia coherence, making it suitable for real-world content generation tasks.

I 5. DISCUSSION

According to the experimental analysis, the proposed Automated Video Generator can be effective to transform
textual prompts to structured and synchronized multimedia format. The results indicate that the issue of the modular
pipeline architecture is highly important to ensure that the execution is deterministic and reproducible. The
execution time assigned to the modules of the system provides an insight that the speech synthesis and video
composition have the largest share of the computational overhead. It is not an unexpected outcome because the
processes of audio rendering and multimedia encoding will require great processing intensity in comparison with
text generation or image access. Nevertheless, the total time spent on the execution is not excessively high for the
creation of an interactive and web-based program, which means that the proposed design can be used in the real
world.

The synchronisation analysis also proves the strength of the composition engine. The fact that the difference
between the time of narration and visual time scale is small is evidence of the fact that the system maintains the
intertemporal integrity of the modalities. The audio-visual synchronisation is very important in automated
multimedia systems because an apparent delay or absence of synchrony may prove to be extremely intolerable to
users. Such homogeneity of the circumstances of repetitive execution is an indication that the deterministic timing
policy adopted in the pipeline is effective in upholding the quality of the presentations.

The reason why the rate of stability of the pipeline during testing process is high can be attributed to reliability of the
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modular framework. In order to reduce the risk of cascading failures, the system will separate the role of text
generation, image retrieval, speech synthesis and video rendering, and improve the transparency in operations. This
kind of separation is a modular one and allows making the process of debugging simple and allows updating or
optimizing a particular module without the need to change the rest of the workflow. The proposed system is more
structural transparency-oriented, resource-efficient and decipherable-oriented, as compared to fully generative video
models, which are based on stochastic neural inference and the enormous computational resource base.

Despite these strengths, it has some weaknesses. The resulting product has a visual consistency grounded on
cultural fit of recalled images which may vary according to external sources of information. Besides, frame timing is
resolved in accordance to the pre-established duration policy rather than adaptive analysis of speech through
dynamic prosodic research and this limits the adaptability of adaptive synchronization. In addition, the sequential
nature of the pipeline processing may also impose a limit on scalability in case of a high rate of demand at any
given moment. These limitations, however, do not decrease the practical usefulness of the system but these aspects
are indicators of particular improvement.

Overall, the discussion confirms that a modular, retrieval-based and organized solution can provide an efficient and
reliable solution to automated video generation. The implications of the results are that viable multimedia
automation does not necessarily need to be fully synthetic video modeling, but instead, proactive interactivity of
already existing content generation and processing modules can be employed to successfully make outcomes with
computational performance and reproducibility.

6. CONCLUSION

In this paper, a modular Automated Video Generator has been proposed that is an effort to translate textual prompts
into synchronized multimedia outputs by employing a structured processing pipeline. The system is a single web
based system using narrative generation, semantic image retrieval, speech synthesis and programmatic video
composition. The suggested approach achieves predictable performance, steady synchronization as well as
resource-saving consumption without applying computationally-powerful generative video models through a
deterministic component-based architecture.

Using experimental examination the system was demonstrated to be consistent through audio-visual alignment,
consistent pipeline execution, and viable processing time under a range of experimentary circumstances. The
modular design enhances the openness, simplifies the maintenance process and allows the refinement of the
separate elements individually. The general framework provides a scalable and available system of automated
multimedia content generation though with still some restrictions particularly with regard to image relevancy
dependency and adaptive timing flexibility. This study indicates that through the assistance of systematic
combination of text processing and multimedia assembling techniques, the growing requirement in automatic video
generation within the real-life usage setting can be adequately fulfilled.

7. FUTURE WORK

Despite good performance and modular efficiency of the proposed Automated Video Generator, the opportunities can
be developed. The development of additional semantic alignment of textual passages and retrieved image materials
through more complex query expansion and contextual filtering systems may be the way forward. Further
enhancement of the relevance ranking would be helpful to improve the process of visual coherence and reduce the
use of extraneous variability of images.

The alternative action that can be taken is integration of adaptive timing approaches that are identified based on
speech prosody. Instead of having a fixed frame duration or proportionally distributed frame as redundant, future
application can dynamically adjust visual transition relative to the speech pauses, emphasis pattern, and sentence
transition. This polish would get things running more smoothly in nature, would increase the quality of the
presentation.

The other extensions are also scalability extensions. The fact that individual modules can be processed in parallel, in
particular, an image retrieval and audio generation stage, can potentially reduce the total execution time, and allow a
multi-user request in a high-demand scenario. The optimization of performance can be extended to make efficiency
and caching schemes to display recurring prompts.

In subsequent versions of the system, customizable design templates, generated subtitles, and the right to select
media at the will of the user can also be added to add further flexibility and customization. The possibility to
facilitate text creation and speech synthesis in a broader range of languages would make the multilingual assistance
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more accessible and allow more diverse users.

Overall, the future development efforts will be aimed at enhanced adaptability, scalability, and situational
intelligence rather than preserving the modular and deterministic values, which the current framework is built on.
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