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Abstract. Creating posters can feel like a hassle, especially if design isn't your strong suit. It often requires a 

lot of manual adjustments and artistic decisions, which can be overwhelming. That's where PosterGen steps 

in—a framework designed to simplify and streamline the process. Using a large-scale visual-textual model, 

PosterGen can automatically find background images that complement your text. It also employs auto 

encoders to arrange the text in a visually appealing and easy-to-read way. On top of that, it selects fonts and 

colors that fit the theme, ensuring everything flows seamlessly. What's even more impressive is that 

PosterGen learns with very little labeled data by using weakly- and self-supervised methods. In our 

experiments, we've seen that it not only makes poster creation easier but also outperforms some of the 

current tools and techniques available. 

 

1. INTRODUCTION 

Creating professional and engaging event posters is simplified by the automated poster generation system, 

which uses advanced machine learning technologies, including Stable Diffusion 3 (SD3). This robust generative 

model generates thematic background images from descriptive text prompts, enhanced by negative prompts to 

ensure visuals align with specific styles. Cascaded auto encoders optimize text placement to maintain visual 

harmony and readability, while text styling is achieved by matching fonts and colors to the event’s theme using 

a predefined cluster of semantic styles. By employing weakly- and self-supervised learning, the system 

minimizes reliance on large datasets, allowing for scalability and continuous adaptation to new design trends 

and user preferences, thus making the poster creation process large-scale, efficient, and adaptive, improving 

output quality with minimal manual oversight [1-4]. This image generation process is further enhanced by the 

use of negative prompts, which filter out elements that may not fit the design. So, if the event’s description calls 

for minimalism or certain visual styles, SD3 can ensure the output is clean and on-point, avoiding distractions 

or clutter [5-8]. Once the background is set, the next challenge is making sure the text fits well without 

disrupting the overall look. This is where cascaded auto encoders come into play [9]. Auto encoders are neural 

networks that are particularly good at compressing and reconstructing data—in this case, layout information. 

The cascaded approach means the system refines the layout over several stages to achieve the best possible 

balance between text and imagery [10]. The process starts by encoding the initial design into a compressed 

representation, which highlights key regions for text placement while avoiding cluttered or busy areas in the 

image. The auto encoder then decodes this compressed data back into a suggested layout. This iterative 

refinement ensures the text doesn’t overwhelm the image but remains prominent and easy to read. The result is a 

balanced design that maintains the poster’s visual appeal while effectively communicating the event’s details 

[11]. 
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2. LITERATURE SUMMARY 

 

TABLE 1. 2. Literature Summary 

S.No Paper Journal Technique Limitations 

1 
Text2Poster: Laying 

out Stylized Texts 

on Retrieved Images 

IEEE(20

24) 

The models used in text-to-poster 

generation typically include CNNs ,RNNs, 

LSTMs ,and Transformers. 

A limitation of the BriVL model's 

background image retrieval is that it 

relies on a fixed database, which may 

restrict the diversity and relevance of 

generated images for various themes 

2 PosterBot: A System for 

Generating Posters of 

Scientific Papers with 

Neural Models 

 

IEEE(

2022) 

The models used in Poster Bot are: Roberta, 

Transformer Encoder, Section Classifier, 

Extractive Summarization Model, and Self- 

Attention with Reference Relationships. 

Requires manual 

customization and relies on 

human- labeled section 

importance 

 

3. PROPOSED SYSTEM 
 

The proposed system leverages advanced machine learning models to streamline the entire poster design process. 

It begins with the Stable Diffusion model generating images from text prompts, creating a visually appealing base. 

The Layouts Diatribe Model then determines optimal text placement using neural network techniques such as 

convolutional layers and batch normalization. For stylistic coherence, K-Means clustering organizes text attributes 

like font and color based on their semantic content. Finally, the system applies these optimized layouts to the 

image, ensuring a cohesive and attractive poster design that effectively communicates its intended message. 

Image Generation with Stable Diffusion:  The image generation begins when a user inputs a text prompt 

describing their envisioned image. Utilizing this prompt, the Stable Diffusion model, which harnesses a well-trained 

neural network, begins its work. This advanced model intricately synthesizes images by methodically applying 

learned transformations to a noise distribution. This process continues iteratively until the noise is transformed into a 

coherent and detailed image that corresponds with the initial text description [15-18]. Stable Diffusion's backbone is 

the demising diffusion probabilistic model, which is designed to gradually convert noise into a structured image 

through a sophisticated reverse process akin to a Markov chain. During the forward phase, where noise is 

systematically introduced into the image, the process is governed by the formula: xt+1= 1 − βtXt + 𝛽𝑡𝜖𝑡 represent 

the predetermined noise levels, and ϵt is noise sampled from a normal (Gaussian) distribution [19-20]. This formula 

is pivotal as it dictates how noise is incrementally added to the image, setting the stage for the reverse process where 

this noise is methodically removed to recover the detailed final image from the initial textual prompt. 

Layout Distribution with Layouts Distrib Model (Cascaded Auto-Encoder): The LayoutsDistribModel, a 

cascaded auto-encoder, is instrumental in determining optimal regions for text placement on images. At the heart of 

this model are convolutional layers (Conv2D), which extract spatial hierarchies of features from input masks. These 

layers operate by applying a convolution operation (∗) with filters defined by weights (W) and biases (b). The 

resulting feature maps are passed through a Rectified Linear Unit (ReLU) activation function, which introduces non-

linearity by retaining only positive values and zeroing out negative values, thereby enhancing the model's ability to 

capture essential features without being overwhelmed by variations in lighting and color. Following convolution, 

batch normalization is applied to stabilize learning and accelerate convergence. This process adjusts and scales the 

activations by normalizing the output of the convolution layers using the formula: 
 

y = ((x − μ )/                 )*γ+β 
 

where x is the input to the layer, μ and σ2 are the mean and variance of thatInput, and γ and β are parameters learned 

during training that scale and shift the normalized data. The model then employs average pooling to reduce the 

spatial dimensions of the feature maps. This step involves calculating the average of all values within a specific 

window on the feature map to down sample the data, which significantly reduces the computational complexity and 

helps to prevent over fitting. To enhance the resolution of the down sampled feature maps, convolutional transpose 

layers (ConvTranspose2d) are utilized. These layers effectively perform the reverse of convolutional layers by up 

sampling the input feature maps, thus increasing their resolution and enabling the model to construct a detailed 

output layout that specifies where text should be optimally placed on the image. Finally, the model employs a 

σ2 + ϵ 
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sigmoid activation function in the output layer, which is crucial for converting the output values to a range between 

0 and 1. This is particularly useful for representing probabilities, such as the likelihood of a region being suitable for 

text placement. The sigmoid function is defined as σ(x) = 1/(1 + e−x) , which smoothly maps large negative values 

towards zero and large positive values towards one, making it ideal for binary classification tasks like determining 

suitable text areas. Overall, each component of the LayoutsDistribModel works in concert to ensure that the final 

text placement is both visually appealing and functionally effective, making the most of both the generated image 

and the textual content. 

Text Stylizing Using K-Means Clustering: In the vibrant field of graphic design, text stylization plays a critical 

role, especially in the creation of compelling posters. To achieve a visually appealing and thematically cohesive 

design, the system employs K- Means clustering to effectively style the text. This method organizes text attributes—

such as font, size, and color—into distinct groups that harmonize with the poster's overall message. The stylization 

process begins with Feature Extraction, where various attributes of the text, including font size and color, are 

analyzed and converted into feature vectors. These vectors capture the stylistic essence of the text, paving the way 

for the next step. Clustering Text Features is achieved through the K-Means algorithm, which partitions these 

feature vectors into predefined clusters. Each cluster is formed around shared characteristics such as similar font 

types or color schemes. The clustering is guided by the formula: minS ∑i=1k ∑x∈S ||x− μ i||2 where x is a feature 

vector, Si  is a cluster, μi is the centroid of cluster SiS_iSi , and kkk is the number of clusters. This process ensures 

that text styles are grouped by visual similarity and potential functional use. Semantic Relevance is carefully 

considered during clustering. The algorithm adjusts clusters based on the semantic content of the text, ensuring that 

style choices are suitable for the text's purpose. For example, promotional materials may favor bold, attention-

grabbing fonts, whereas formal communications might opt for more refined, elegant text styles. After clustering, 

Selection of Styles involves choosing the most appropriate text styles for the poster. The system selects from 

clusters that best match the semantic tags associated with the poster's content, ensuring that the chosen styles 

enhance both the visual appeal and the communicative effectiveness of the poster. The final step, Final Text Layout 

Application, involves meticulously applying the optimized text layout to the generated image. This crucial phase 

ensures that the text is integrated seamlessly with the visual elements, maintaining a cohesive and attractive design. 

This careful placement guarantees that each element of the poster works together to create a unified and compelling 

visual experience. 

 
FIGURE 1. Layout detection using auto encoders 
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4. CONCLUSION 

The Poster Gen project successfully addresses the challenges of automated poster design by leveraging advanced 

deep learning techniques for image generation, layout prediction, and text stylization. Through a systematic 

approach, the project harnesses the power of Stable Diffusion 3 (SD3) for generating contextually relevant 

background images, ensuring that each poster aligns with the intended message. The integration of spectral residual 

saliency detection allows for effective identification of smooth regions within the generated images, optimizing text 

placement for readability and aesthetic appeal. By utilizing cascaded auto-encoders for layout distribution prediction 

and iterative refinement through Convolutional Neural Networks (CNNs) and Bidirectional LSTMs, the system 

mimics the iterative nature of human designers, leading to optimal text positioning. Furthermore, the implementation 

of K-Means clustering for text stylization ensures that the font, size, and color of the text are semantically 

appropriate, enhancing the overall coherence of the poster. The final output is a visually appealing and contextually 

aligned poster, showcasing the effectiveness of combining various deep learning methodologies in creative design. 

Overall, Poster Gen not only streamlines the poster creation process but also sets the foundation for future 

advancements in automated graphic design, enabling users to produce high-quality promotional materials with 

minimal manual intervention. The project's success highlights the potential of machine learning to transform 

creative tasks, making them more accessible and efficient for a broader audience. 
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