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Abstract—StoryForge is an Al-powered narrative generation
system that utilizes a combination of OpenAI’s GPT-3.5 Turbo
model [1], Hugging Face’s Diffusion-based text-to-image gen-
erative model Stable Diffusion XL (SDXL) [4], and Hugging
Face’s Text-to-Speech Bark model [10] to create dynamic and
engaging stories tailored to user-specified constraints. Users can
input parameters such as genre, number of characters, character
details, key events, mood, tone, point of view, and reader age to
guide the narrative generation process. The system leverages the
power of GPT-3.5 Turbo to generate the story text [1], SDXL to
generate images for key events [4], and Bark to synthesize speech
for the narrative [10], providing a comprehensive and immersive
storytelling experience. A Streamlit-based user interface enables
seamless interaction with the system, allowing users to input
constraints, view generated text and images, and listen to the
synthesized audio. It transforms user inputs into a multisen-
sory narrative experience, marking a significant stride in the
intersection of artificial intelligence and imaginative storytelling.
StoryForge demonstrates the potential of Al to revolutionize
storytelling, empowering users to create personalized and cap-
tivating narratives with ease and embark on a journey where
words, images, and voices converge to create truly one-of-a-kind
tales.

Index Terms—StoryForge, GPT-3.5 Turbo, Bark, Stable Dif-
fusion XL, Streamlit, Hugging Face, Generative Model, Story-
telling, Multisensory

|. INTRODUCTION

The primary objective of the StoryForge project is to de-
velop an Al-powered narrative generation system that revolu-
tionizes the storytelling experience. By seamlessly integrating
OpenAl’s GPT-3.5 Turbo model [1], Hugging Face’s SDXL
for text-to-image generation [4], and Bark for text-to-speech
synthesis [10], the system aims to provide users with a
comprehensive tool for creating dynamic and engaging stories.
The project seeks to empower users by allowing them to
input specific constraints, such as genre, character details,
key events, mood, and more, guiding the Al in crafting
personalized narratives. The goal is to showcase the potential
of Al in transforming traditional storytelling methods, offering
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a user-friendly interface through Streamlit for a seamless and
interactive experience.

Additionally, the project aims to demonstrate the versatil-
ity of Al in creative endeavors, pushing the boundaries of
narrative generation by combining advanced language under-
standing [1], image creation [3], and speech synthesis [5]. By
catering to diverse user preferences and providing a platform
for the synthesis of text, images, and audio, StoryForge seeks
to open new possibilities in content creation and storytelling,
showcasing the capabilities of Al to enhance and personalize
the creative process [7][12].

A. Scope of the Project

The scope of the StoryForge project encompasses a compre-
hensive and user-centric approach to narrative generation, aim-
ing to redefine how stories are crafted and experienced. Firstly,
the project will delve into the development and optimization
of the Al architecture, leveraging the capabilities of OpenAl’s
GPT-3.5 Turbo model for natural language understanding [1].
This involves fine-tuning the model to interpret user inputs
accurately and generate contextually relevant and engaging
story text. The integration of Hugging Face’s SDXL for text-
to-image generation [4] and Bark for text-to-speech synthesis
[10] will further enrich the storytelling experience, providing
users with a multi-sensory journey.

Secondly, the scope extends to the creation of a user-friendly
interface using Streamlit, ensuring seamless interaction and
feedback between the user and the Al system [2]. This
involves designing an intuitive platform where users can easily
input their storytelling constraints, visualize generated text and
images, and listen to synthesized audio. User feedback will be
integral to refining the interface for accessibility and enhancing
the overall user experience. The interface will serve as a bridge
between the advanced Al technologies powering StoryForge
and the creative intent of the users.
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Lastly, the project aims to explore the scalability and
adaptability of StoryForge to various storytelling genres and
styles [6]. This involves testing the system across different
narrative contexts, from fantasy to mystery, and adapting
the Al algorithms to cater to diverse user preferences. The
scope encompasses not only the technical aspects but also the
creative possibilities that StoryForge can unlock, demonstrat-
ing its versatility in catering to a wide array of storytelling
scenarios. Through this, StoryForge aspires to become a go-
to tool for storytellers seeking a dynamic and personalized
approach to narrative creation.

B. Existing System and Its Drawbacks

Limited narrative flexibility: The linear structure of tra-
ditional storytelling can restrict the exploration of alternative
plotlines, character interactions, and narrative outcomes. This
can hinder the creation of stories that are more intricate,
unpredictable, and engaging for readers [11].

Reduced interactivity: The linear nature of traditional
storytelling limits the potential for interactive storytelling
experiences. Users are often confined to a passive role, unable
to influence the story’s progression or make choices that shape
the narrative [2!].

Hindered exploration of multiple perspectives: Tradi-
tional storytelling often focuses on a single protagonist or
a limited group of characters. This can limit the exploration
of diverse perspectives, cultural backgrounds, and viewpoints,
which can enrich the storytelling experience .

Challenges in incorporating nonlinear storylines: The
linear structure of traditional storytelling can make it diffi-
cult to incorporate nonlinear plotlines, flashbacks, or parallel
narratives. This can limit the ability to create stories that are
more complex, layered, and thought-provoking [1].

Reduced adaptability to user preferences: Traditional
storytelling often relies on predetermined plotlines and char-
acter arcs, which may not align with the specific preferences
of individual readers. This can lead to stories that are less
engaging and less relevant to the audience .

Limited immersion and sensory engagement: Traditional
storytelling primarily relies on verbal or written descriptions
to convey the narrative, which may limit the immersion
and sensory engagement for the audience. Without visual or
interactive elements, readers may struggle to fully visualize
scenes or empathize with characters, potentially reducing the
overall impact of the story experience.

Il. PROPOSED METHOD

- Begin by conducting a thorough analysis of user require-
ments and expectations. Identify key parameters such as
genre preferences, character details, mood, tone, and any
other constraints users may want to specify.

- Integrate OpenAI’s GPT-3.5 Turbo for natural language
understanding and text generation. Fine-tune the model
on a diverse dataset, emphasizing storytelling contexts to
ensure it responds effectively to user prompts [1].
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- Incorporate Hugging Face’s SDXL for text-to-image gen-
eration [4]. Train the model to create relevant and visually
appealing images corresponding to key events in the
narrative.

- Integrate Hugging Face’s Bark model for text-to-speech
synthesis [5], allowing for the transformation of generated
text into expressive and customizable speech.

- Develop a user-friendly interface using Streamlit to facili-
tate seamless interaction between users and the Al system
[2]. Create an intuitive form where users can input their
storytelling constraints easily.

- Implement real-time visualization features within the
interface, enabling users to preview generated text and
images, as well as listen to synthesized audio directly.

- Conduct rigorous testing to validate the system’s per-
formance across various scenarios, ensuring that it con-
sistently generates coherent, engaging, and contextually
relevant narratives [6].

- Establish a plan for continuous improvement, considering
updates to underlying Al models, incorporating user
feedback, and staying attuned to advancements in the field
to enhance StoryForge’s capabilities over time [9].

A. Architecture

As we start the Streamlit app, we land in our StoryForge’s
main page where the User has to enter the constraints, such as
genre, character details, mood, tone, reader’s age, key events,
and Point-of-View. Once the constraints are submitted, they
will be sent to GPT-3.5 Turbo model via APl with the help
of Langchain.

— =
GPT 3.5

TURBO
Model

}—A Key Events

SDXL |

Get
constraints
from User

Bark
Model

The GPT-3.5 Turbo model will generate a narrative, accord-
ing to the prompt, that will fed to the Bark model for speech
synthesis. The generated key events are sent to SDXL model
for image generation.Finally, the story, image, and audio are
displayed to the user in the Stramlit app for an immersive
narrative experience.

StoryForge

Main page Model

Fig. 1. StoryForge Architecture.
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Stable Diffusion XL model or SDXL is a Diffusion-based
text-to-image generative model, which can be used to generate
and modify images based on prompts passed as text.

It is a Latent Diffusion model, which uses two pretrained
text encoders of which both are fixed. This has the ability

1024

-——=|Refiner Model | | X
1024

Fig. 2. SDXL Architecture.

to use Nvidia’s CUDA toolkit, which enables us to use GPU-
acceleration, and if our GPU VRAM s limited we have the
option to enable CPU offload.

Bark is a text-to-speech is a model based on transformers. It
can generate highly realistic, versatile vocalization in multiple
languages, along with the ability to recreate various audio
elements such as music, ambient sounds, and simple sound ef-
fects. The model can also produce nonverbal communications

Text to = i
semante | ~| L) (S ]
tokens i p

Fig. 3. BARK Architecture.

like laughing, sighing and crying. It is a series of transformer
models that work together to convert text to audio, namely,
Text to Semantic Tokens, Semantic to Coarse Tokens, and
Coarse to Fine Tokens with 10,000, 2x 1,024, and 6x 1,024
Output Vocab size respectfully.

I1l. ALGORITHM

1) User Input: Receive input such as constraints, including
genre, character details, key events, mood, and tone,
point of view, and target reader age from the user to
guide the generation of narrative.

2) Story Generation: Utilize the GPT-3.5 Turbo API to
generate a story by passing a prompt based on the
constraints from the user to the API via LangChain’s
PromptTemplate and LLMChain. The template, defined
as follows, is passed as an argument to PromptTemplate
for the generation of the story:
template = >
you are a story teller;
you can generate a short story that is no more than 120
words;

CONTEXT: scenario
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STORY:

999999

Algorithm 1 Algorithm for the Generate_Story function

1: Function GENERATE_STORY/(scenario)
2. template <

3: you are a story teller;

4 you can generate a short story that is no more than
120 words;

5:

6: CONTEXT: scenario

7: STORY:

g

9:

10:  prompt & PromptTemplate(

11: template=template,

12: input_variables=["scenario”])

13:

14 story_llm ¢ LLMChain(

15 IIm=0OpenAl(model_name="gpt-3.5-turbo”,

16: temperature=1), prompt=prompt, verbose=True)

17:

18:  story < story_llm.predict(scenario=scenario)
19:  return story

3) Key Event Generation: Again utilise the GPT-3.5
Turbo API but this time use the generated story as the
prompt input and generate the list of Key events as
output.

Algorithm 2 Algorithm for the Generate_ke function

1: Function GENERATE_KE(Story)
2. template &

3: STORY: story

4 give simple and small key events separated by ”,”
5. 7™

6:

7:  response & openai.Completion.create(
8: engine="gpt-3.5-turbo-1106”,

9: prompt=template,

10: max_tokens=500,

11 temperature=0.5,

12: )

13:

14:  generated_ke < response[’choices’][0][ text’]
15:  return generated_ke

4) Image Generation: For each key event in the story
generate an image using the SDXL model by passing
the key events as prompts.

a) Latent Generation: Use the base model to gener-
ate latents, usually accompanied by noise.

b) Denoising: Use the refinement model to further
process the latents, which are specialised for the
final denoising steps.
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Algorithm 3 Algorithm for the TXT2IMG function
1: Function TXT2IMG(prompt) {Convert text to image;}

2
3. pipe & DiffusionPipeline.from_pretrained(”stabilityai/
4 stable-diffusion-xl-base-1.0”,

5: torch_dtype=torch.float16,

6 use_safetensors=True, variant="fp16”)

7

8

9

pipe.to(”cuda’)
images <pipe(prompt=prompt).images[0]
10:  return images

5) Audio Generation: Use the Bark Model to synthesise
speech for the generated narrative.

a) Semantic token generation: The input text is
tokenized with the BERT tokenizer from Hugging
Face.

b) Coarse token generation: The semantic tokens
generated are used as input to give tokens from
the first two codebooks of the EnCodec Codec.

c) Fine token generation: The first two codebooks
from EnCodec is fed to as input to present 8
codebooks from EnCodec.

Algorithm 4 Algorithm for the GEN_AUDIO function
1: Function GEN_AUDIO(story) ftext to speech synthesis} 2:
processor ¢ AutoProcessor.from_pretrained(’suno/ba 3:

model ¢ AutoModel.from_pretrained(”’suno/bark’)
inputs & processor( text=[story], return_tensors="pt”)

speech_values ¢ model.generate(**inputs,
do_sample=True)

10:  sampling_rate <- model.config.sample_rate
12:  scipy.io.wavfile.write(’bark_out.wav”,

13: rate=sampling_rate,
14: data=speech_values.cpu().numpy().squeeze())

6) Ul Showcase: Use the Streamlit app to collective show-
case all the generated text and media in an organised
manner. Story, images, and audio are displayed using
textarea, image, and audio functions, of the Streamlit
library, respectively.

IV. RESULTS

The Figure 4 showcases a user interface (Ul) that features
a form layout designed to collect various data inputs from the
user for narrative generation. The form includes fields for key
parameters such as the genre of the narrative, the number of
characters, and detailed character information including their
names, sexes, and ages.
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Genre:

Sci-fi

Number of Characters:

1

Character 1 Name:
aron
aron's Sex:

Male

aron's Age:
26
Enter the major events(seperate them by commas):

costume party, award win

Fig. 4. constraints

Additionally, there is a section for the user to input
major events of the narrative, with each event separated by
commas. The Ul is designed to be intuitive and user-friendly,
facilitating the smooth input of data necessary for narrative
creation.

Figure 5 extends the data collection process from Figure 4,
incorporating additional parameters such as tone, mood, POV,
and reader’s age.

Tone:
Light-Hearted
Mood:
Joyful

POV:

Third-Person Limited(he, she, they)

Reader’s Age:

26

Fig. 5. constraints and generate story button

Upon completing the data entry, users can generate the story
by clicking the ”Generate Story” button, which triggers the
generation and display of the narrative.

Figure 6 illustrates the generated story alongside a player
interface enabling users to listen to the audio synthesized from
the text.

Aron had a great time at the party. He chatted with other guests, danced, and drank. He even won a prize
for best costume. When it was time to leave, Aron was reluctant to take off the mask. It made him feel
more confident and attractive. But his friend convinced him to take it off, and Aron realized that it was just
a mask.

> 0:00

Fig. 6. generated story with synthesised audio and image
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Fig. 7. generated image for key event “party”

Fig. 8. generated image for key event ”feel more confident and attractive”

V. CONCLUSION

In conclusion, the StoryForge project represents a pioneer-
ing venture into the realm of Al-powered storytelling, aiming
to provide users with a unique and immersive creative tool.
By synergistically combining the language prowess of Ope-
nAl’s GPT-3.5 Turbo [1], the visual storytelling capabilities
of Hugging Face’s SDXL [4], and the auditory dimension
brought by Bark’s text-to-speech synthesis [10], StoryForge
aspires to redefine the way narratives are conceived and
experienced. The user-friendly Streamlit interface acts as a

© 2024, [JSREM | www.ijsrem.com

DOI: 10.55041/IJSREM32973

Fig. 9. generated image for key event ”win prize”

Fig. 10. generated image for key event "friend convinced”

bridge between advanced Al technologies and the creative
intent of users, offering a seamless and interactive space for
crafting personalized stories[14].

Through the development of StoryForge, we not only seek
to showcase the potential of Al in transforming traditional
storytelling methods but also to empower users to become
storytellers in their own right. The adaptability of the system
to diverse genres and styles, coupled with a user feedback
loop for continuous improvement [8], positions StoryForge
as a dynamic and evolving platform. As we delve into this
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intersection of technology and creativity, StoryForge stands as
a testament to the exciting possibilities Al brings to the world
of narrative creation, fostering a new era where storytelling
becomes a collaborative and personalized experience for users
of all backgrounds and storytelling preferences.
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