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e Diffusion-based visual storytelling methods achieve strong character
consistency across scenes, yet fine-grained attributes remain
systematically unrealized and unevaluated.

e We introduce AttriStory benchmark and AttriLoss, a cross-attention
loU objective for fine-grained attribute realization in visual
storytelling.

A cartoon style photo of Ben, a playful 8-year old boy with short brown hair

building a block tower
wearing a red apron.

playing with a yellow ball
in a playground.

in his striped pajamas
cuddling his stuffed bear.

playing in a puddle, wearing
grey shirt and brown coat.

zooming on a blue bike
wearing a green helmet.

AttriStory benchmark: character consistency meets fine-grained attribute realization across scenes.

e Character Description: A detailed multi-attribute character
specification

e Scene Narratives: Scene-specific text descriptions enriched with
fine-grained visual attributes.

e Positive Attribute-Object Pairs (P+): For each scene, attributes
and objects that should co-occur. The attributes cover categories
iIncluding colors, textures, materials etc.

e Negative Attribute-Object Pairs (P-): Negative pairs to prevent
models from spurious associations while generation.
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Generation of AttriStory benchmark using LLM

Generated Story )

{"story_title": “Maya",
"style": "A photo of",
"characters": {”name": “Maya”,

“description": "a 25 year old
woman with curly brown hair”},

“"scenes":[{
“"scene_id":1,
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You are tasked with designing creative visual storytelling A photo of

benchmark with a strong focus on explicit, fine-grained

; ; . “A cartoon style photo of”
attribute control (such as clothing color, object detail etc.). Y P

The goal is to create a benchmark of multi-scene stories in
which each scene provides detailed, compositional prompts
specifying concrete visual attributes (e.g., "a red hat," "a striped
blue scarf," "a yellow raincoat" etc.). These stories should help "scene_description”: "wearing a pink dress and
evaluate generative models to faithfully realize prompted holding a bouquet of white lilies walking at the
attributes in each generated image. l beach.”,

(An oilpainting illustration ofJ

Each story should be formatted as a JSON object with the
following structure:
[“white","1ilies"1],
s”: [[“pink","1liligs”],
["white", "dress"11}

- story_title: A brief, unique name for the story/character. "negative
- style: The visual style, e.g., "A photo of", "A cartoon style of”
- character:
- name: Character's name.
- description: A one-line description of appearance,
including age, notable traits, and prominent visual details.
- scenes: A list of 5 scenes, each an object with:
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- scene_id: Number (starting from 1) cene_id":4
- scene_description: A one-line summary of the visual cene_des pt :"wearing striped paja
activity and key attributes. leeping pink mattress her bedroo
- attri_pairs: attr {
- posm\{gs: List of attribute-object pairs the image Howit E[*striped®, "pai ]
should positively realize. e -
-negatives: List of attribute-object pairs the image [“pink", "mattress"]],
should disassociate. “"negatives”: [[“striped”,”mattress”],
\_ W, k ["pink", "paj 11331 )
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LLM-driven benchmark generation of AttriStory

AttriLoss
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AttriLoss optimizes cross-attention loU for fine-grained attribute realization.

e |oU between two attention map:

B Az ® Aj
U Aj) = A+ A, — 4,0 A, 0)

e AttriLoss Objective:

EAttri —

Z IoU(A;, A;) + Z IoU(A;, A;)

(4,5)eP~

(4,5) Pt
e Latent Optimization:
Z; < Zy — Vzt EAttri

ConsiStory

Dress White Lilies

+ Attri Loss

AttriLoss sharpens attention maps, reducing spurious attribute-object overlaps

e AttriLoss is plug-and-play method to enhance visual storytelling
without the need for retraining or architectural changes.

Method VQA-Scoref CLIP-T1T CLIP-IT
0.8117 0.3816 0.8410

0.7957 0.3696 0.8188
0.8225 0.3775 0.8517

0.8363 0.3912 0.8301
0.8636 0.3874 0.8553

0.8136 0.3871 0.8494
0.8490 0.3909 0.8667

DreamSim+
0.6929

0.6760
0.7170

0.6925
0.7215

0.7326
0.7555

1Prompt1Story

Vanilla SDXL
+ AttriLoss

StoryDiffusion
+ Attriloss

ConsiStory
+ Attriloss

Quantitative comparison of AttriLoss integrated with prior visual storytelling methods.

e VQAScore & CLIP-T measure attribute realization, CLIP-I measures
character consistency, and DreamSim measures image quality.

e AttriLoss consistently improves VQA-Score, CLIP-T and DreamSim
across all baselines, confirming better attribute realization and
perceptual quality

e CLIP-I remains strong, confirming attribute realization does not
compromise character consistency.
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wearing a pink dress and wearing a blue rain jacket wearing a grey shirt and wearing striped pajamas
holding a bouquet of white holding a red umbrella blue jeans riding on green sleeping on a pink mattress
lilies walking at the beach. walking through the market. scooter with red helmet. in her bedroom.
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. (pink,dress) (blue,jacket) (green, scooter) (striped, pajamas)
AmriStory | _y  (white, lilies) (red, umbrella) (red, helmet) (pink, mattress)
Benchmark (pink, lilies) (blue, umbrella) (green, helmet) (striped, mattress)

(white, dress ) (red, jacket) (red, scooter) (pink, pajamas)

Qualitative results of ConsiStory baseline with and without AttriLoss.
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wearing a blue bandana wearing a grey coat and a wearing a yellow coat and wearing a beige jacket
having a picnic on a grassy yellow cap lying on a wooden  black gloves holding a shovel walking through a rainy
hill. porch. in a snowy forest. forest.
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A photo of Barnaby, a large, omm
friendly brown bear -
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) (blue,bandana) (grey,coat) (yellow, coat) (beige, jacket)
BAttl'l:toryk —_— (grassy, hill) (yellow, cap) (black, gloves) (rainy, forest)
enchmar (blue, hill) (grey, cap) (yellow, gloves) (beige, forest)
(grassy, bandana) (yellow, coat) (black, coat ) (rainy, jacket)
Qualitative results of StoryDiffusion baseline with and without AttrilLoss.
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A pixar style illustration of a A cartoon style photo of An oil painting illustration of A photo of Luke, a boy with A watercolour illustration of
Penelope, a peacock with a  Dr. Barkley, a wise-looking ~ Otto the Otter, a sleek,  curly red hair, freckles, and  Oliver, a lively 8-year-old boy
graceful posture and a flair golden retriever wearing a cheerful otter, steering his laughing green eyes, wearing with sandy blond hair and
for the dramatic, wearing a  white lab coat and small wooden raft whichhasa  a and khaki  sparkling brown eyes, riding a
small Ired velvet capelefl reading from a large medica small |yellow flag] through a pants, skipping stones along a wearing a red
fastened with a golden clasp. book with a red cover. river. riverbank. oodie past golden fields.
Attribute realization across diverse stories.

Conclusions

e AttriStory benchmarks fine-grained attribute realization across 200
multi-scene stories and 10 artistic styles

e AttriLoss guides accurate attribute localization via cross-attention loU
during early diffusion steps

e Consistent improvements across all baselines, bridging identity
preservation and attribute control

e Limitation: Actions described in the prompt might still fail to be
realized and this remains a scope for future work.
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