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Abstract

Foundational image generation models like Stable Diffusion
at producing high-quality images based on textual prompts.
Although these models can generate strong visual content,
they lack control beyond the initial prompt. The absence of
post-editing features, including precise text alignment, layout
customization, and image replacement, limits their function-
ality, sometimes leading to incorrect outcomes. This draw-
back is relevant to a variety of industries, such as the advertis-
ing industry where manual generation of posters, banners, etc.
is expensive, laborious and time-consuming, therefore prone
to repetition. To address these concerns, we propose a novel
multi agent system that generates an initial image from text-
based prompts and specified objects, followed by iteratively
refining the initial image. The initial process of image gener-
ation involves segmenting the key objects from the provided
images, crafting an overall narrative that describes the sce-
nario in which these objects will be involved, and ultimately
generating a complete image. The refinement process is ac-
complished using LLM and VLM based agents to look for
visual cues that describe potential issues and apply changes
to address those problems. This refinement process simulates
the editing process humans apply to images while leaving the
option open to manually edit any component of the image.
Such a system enables people to rapidly generate consistent
images with multiple objects or texts added like posters, ban-
ners or flyers. In conclusion, our agentic system enhances
foundational image generation models by offering iterative
refinement and post-editing capabilities. This approach im-
proves control, making it ideal for industries like advertising,
where it simplifies and accelerates the creation of visually
consistent and customizable content.

Introduction

Text-to-image diffusion models have revolutionized auto-
mated image generation, with Stable Diffusion (Podell et al.
2023) leading to widespread adoption in creative workflows.
Despite their impressive capabilities, these models primar-
ily rely on text prompts for generation, offering limited user
control during the creation process. When modifications are
needed, artists must resort to post-processing techniques like
inpainting or specialized architectures such as ControlNet
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(Zhang, Rao, and Agrawala 2023), making it particularly
challenging to create content-centric images that require pre-
cise control over layout and branding elements.

This limitation significantly impacts the advertising in-
dustry, where visual content plays a crucial role in product
marketing across social media and streaming platforms. The
current process of creating such advertisements is resource-
intensive, requiring multiple iterations between designers
and stakeholders, often resulting in repetitive content that
diminishes user engagement and brand value. Furthermore,
existing approaches struggle with maintaining semantic con-
sistency between product features, brand messaging, and vi-

sual elements.
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Figure 1: Results from current generation models show-
ing inconsistencies in text rendering, object placement, and
brand coherence.
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Our system addresses these challenges through a
narrative-driven approach combining text and image-based
prompts for initial generation, followed by an agentic refine-
ment loop. This framework enables users to modify image
components throughout the refinement process using an in-
tegrated editor application, while maintaining semantic re-
lationships between visual elements. The system leverages
compositional control to ensure that generated content aligns
with brand guidelines and marketing objectives.

The key contributions of this work are:

* Multi-Agent Architecture: A novel system integrating
narrative generation and visual analysis through special-
ized agents, enabling seamless collaboration between au-
tomated processes and human designers.

* Iterative Refinement Loop: A sophisticated mechanism
combining VLMs and LLMs to progressively improve
visual content while maintaining brand consistency and
design coherence through automated critique and adjust-
ment.



* Efficient Implementation: A practical system running
on modest hardware that demonstrates real-world viabil-
ity through real-time interaction and significant reduction
in content creation time.

Related Work

Our work builds upon several key areas in Al and computer
vision, integrating them into a cohesive multi-agent system
for visual content generation and editing.

Recent advances in Large Language Models (LLMs) such
as LLaMA 2 (Touvron et al. 2023), Qwen (Bai et al. 2023),
Mistral (Jiang et al. 2023),have demonstrated remarkable ca-
pabilities in reasoning and natural language understanding.
These models, particularly when augmented with structured
outputs and function calling capabilities through frame-
works like OpenAI’s Function Calling API and Anthropic’s
Constitutional Al, serve as effective reasoning engines in
multi-agent systems.

Vision-Language Models (VLMs) have revolutionized
multimodal understanding through architectures that en-
able sophisticated visual reasoning and cross-modal align-
ment. Models like CLIP (Liu et al. 2023), PaLI-X (Beyer
et al. 2024), Idefics-2 (Laurengon et al. 2024), MANTIS
(Jiang et al. 2024) have achieved remarkable performance
in visual comprehension tasks. These models demonstrate
sophisticated capabilities in visual content analysis, cri-
tique, and aesthetic evaluation through advanced architec-
tures that combine transformer-based vision encoders with
large language models. More efficient implementations like
CogVLM (Wang et al. 2024a) and MiniGPT (Zhu et al.
2023) have made these capabilities accessible for real-time
applications.

Text-to-image generation has evolved significantly with
diffusion-based models like Stable Diffusion XL (Rombach
et al. 2022) and Flux (Labs 2024). While these models ex-
cel at high-quality image synthesis, they typically lack fine-
grained control over generation and post-editing capabil-
ities. Recent research has explored controlled generation
through attention manipulation (Li et al. 2019), Control-
Net (Zhang, Rao, and Agrawala 2023), IP-Adapter (BeFrend
2023), and T2I-Adapter (Balaji et al. 2023). Post-generation
editing capabilities have expanded through techniques like
inpainting (Al 2024), outpainting, regional prompting , and
mask-guided editing. Interactive refinement approaches like
InstructPix2Pix and custom LoRA adaptations have further
enhanced control over generated content.

In object detection and segmentation, the Segment Any-
thing Model (SAM) (Kirillov et al. 2023), YOLO-World
(Cheng et al. 2024), and Florence (Yuan et al. 2021) have
revolutionized zero-shot capabilities, enabling robust ob-
ject isolation without task-specific training. Fast SAM (Ravi
et al. 2024) and Mobile SAM(Zhang et al. 2023) have made
these capabilities more accessible for real-time applications.
These advances support sophisticated image editing and
generation workflows through reliable object extraction and
manipulation.

Multi-agent systems have emerged as a powerful
paradigm for complex Al tasks, with frameworks like Re-
Act (Yao et al. 2023), AutoGen (Wu et al. 2023), and

LangChain(Chase 2022) providing structured approaches
for agent collaboration. While these frameworks have
demonstrated impressive capabilities in text-based reason-
ing and task completion, their integration with visual un-
derstanding remains limited. Recent work like MultiModal-
Agent (Wang et al. 2024b) has begun exploring multi-agent
systems with visual capabilities, but significant challenges
remain in achieving sophisticated visual reasoning and ma-
nipulation comparable to their text-based counterparts.

Previous work in automated advertisement generation has
primarily focused on layout generation (Zhu et al. 2024)
and style transfer (Liu et al. 2023). While systems like Lay-
outDM (Chai, Zhuang, and Yan 2023) and LayoutDETR
(Yu et al. 2024) use advanced architectures for graphic lay-
outs, they typically lack iterative refinement capabilities and
struggle with maintaining brand consistency.

Our work addresses these limitations by introducing a
novel multi-agent framework that combines LLM reasoning,
VLM understanding, and modern image generation capabil-
ities, enabling iterative refinement through agent collabora-
tion while maintaining visual consistency.

System Architecture

Our system architecture is designed with scalability, effi-
ciency, and user experience as core principles. We employ
a distributed microservices architecture that separates com-
putational concerns while maintaining real-time interactive
capabilities. Figure3 provides a high-level overview of our
system architecture.
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Figure 2: System Architecture






