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1. Impairments

Visual impairment Blindness
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1. Impairments

Motor disorders Cognitive disorders

Eye control Paralysis Tremors Dyslexia Dyspraxia Dysphasia Attention disorders Memory loss
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2. Challenges

How to make comics accessible?
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2. Challenges

How to make comics accessible?
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USER:

You are a storyteller for the blind. Please describe this

comic book panel by naming characters.
ASSISTANT:

In this comic book panel, there are three characters. On
the left, there is a character with blonde hair, wearing an
orange sweater and Dblue pants, sitting on a bench and
playing a guitar. Beside him is another character with dark
hair, wearing a red shirt and black shorts, holding a
tambourine, and sitting on the same bench. She is saying,
"Look! There's Leonardo!"™ In the background, there is a
character with blonde hair, wearing a purple top and blue
pants, running away. The setting is in front of a café with
a large window, and there is a sign of a musical note above
the entrance. There 1is also a blue car parked on the
street. A text box at the bottom right corner reads,
"Leonardo has done nothing wrong, but what is bothering
him? Who is he running from?"
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3. State of the art

2023 (Oct.)

[1] Comics for Everyone: Generating Accessible Text Descriptions for Comic Strips. Ramaprasad, R., Mlcrosoft Research, arXiv preprmt

- Single strip panel description on famous comics (Dilbert, Garfield and Peanuts)

- Identify the key elements of comic strips that are essential for generating good descriptions with LLM
- Some hallucination effects observed regarding extra details

- Training-free, prompt-based approach

The comic strip consists of three panels, each
featuring a different scene and dialogue. In the first
panel, we see two characters, Wally and the Boss,
standing in an office setting. Wally is holding a cup
of coffee and expressing his frustration with the
performance review system. He says, ”PERFORMANCE
REVIEWS ARE UNFAIR TO UNDERPERFORMING EMPLOYEES SUCH
AS MYSELF.” In the second panel, Wally is shown alone,
still holding his cup of Coffee...
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[2] Zero-shot character identification and speaker prediction in comics via iterative multimodal fusion. Li, Y., Hinami, R., Aizawa, K.,

Matsui, Y.: arXiv preprint
- OCR + LLM text analysis to obtained the list of character names
- Character name list is used as target labels for bubble speaker prediction and character classification

- Predict bubble speaker name from text only (LLM) and then combined with character classification output

- Character classification trained on 349 characters of Manga109
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- Tackle the problem of speaker diarisation: who says what and when (layout + text transcript)
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[4] Image segmentation, classification and recognition methods for
comics: A decade systematic literature review. Sharma, R., Kukreja, V.:
Engineering Applications of Artificial Intelligence 131, 107715 (2024)

[5] Computational approaches to comics analysis. Laubrock, J., Dunst,
A.: Topics in cognitive science 12(1), 274-310 (2020)

[6] A survey of comics research in computer science. Augereau, O.,
Iwata, M., Kise, K.: Journal of Imaging 4(87) (2018)
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4. Proposition

@ +  Content
| : extraction :

Script
generation

Character
identification

Panel

Text-to- ]
description :  speech ! ‘

- e Emem e ewewomom

PAGE 1 - 3 PANELS
PANEL 1
SOUND (and other)
3 CAFE &
indecopi
DIALOGUE
a: | AM NOT ASKING FOR THE MOON?
B: LOOK! THERE'S LEONARDO!
Y:
CAPTION
LEONARDO HAS DONE NOTHING
WRONG, BUT WHAT IS BOTHERING HIM?
WHO IS HE RUNNING FROM?
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4. Proposition

4 1 Text classification

Sound effects (SFX)

Height > 2.5% x image_width

OR

Min. slope > 10% vs horizontal

Dialogue
Balloon with tail (if any...)

Caption
Everything else.

Illustration
2

(1) NOVELTY MEANS
THAT THE INVENTION
MUST NOT BE KNOWN.
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PAGE 1 - 3 PANELS
PANEL 1
SOUND (and other)
3 CAFE &
indecopi
IALOGUE
Marco: | AM NOT ASKING FOR THE MOON?
Babi: LOOK! THERE'S LEONARDO!
Leonardo:
CAPTION
LEONARDO HAS DONE NOTHING WRONG,
BUT WHAT IS BOTHERING HIM? WHO IS HE
RUNNING FROM?
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4. Proposition

4.2 character clustering

1.Image feature vector
From CLIP (ViT version)

4 ‘;)'\ | . . .
ﬁ ==_2Vector size reduction
UMAP (768 — 8 features) [7]

= =
i

3.Vector clustering

HDBSCAN [7]
(min cluster size = B)

[7] Automatic classification of manga characters using density-based clustering. Yanagisawa, Hideaki, et al.,

\ig-t_e_r_national Workshop on Advanced Imaging Technology (IWAIT) 2020. Vol. 11515. SPIE, 2020.
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4. Proposition

4.2 character name inference

PAGE 1 - 3 PANELS
PANEL 1
SOUND (and other)
3 CAFE &
indecopi
DIALOGUE
| AM NOT ASKING FOR THE MOON?

LOOK! THERE'S LEONARDO!
(c2)

CAPTION

LEONARDO HAS DONE NOTHING
WRONG, BUT WHAT IS BOTHERING HIM?
WHO IS HE RUNNING FROM?

—

USER: This is the script of a comic book:
[SCRIPT]. Please list all character’s names
th corresponding unique identifiers.
temize and explain your reasoning.

ASSTSTANT llama-3-70b-instruct:

After analyzing the script, I've identified
the following comic characters and their
corresponding identifiers:

1. **Leonardo** (c2)

* Reasoning: Leonardo is mentioned as
the inventor...
2. **Marco** (cl)

* Reasoning: Marco is introduced as a
friend of Leonardo's
3. **Babi** (c4)

* Reasoning: Babi is...
4. **Ping Song** (c3)

* Reasoning: Ping Song 1is introduced
as a friend of
5. **Chuli** (co6)

* Reasoning: Chuli is introduced as a
friend who can help... 2
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Script

—

Character

generation

identification

Panel
description

S Sindecopi

(N A NOT 4 aseine I
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Character naming

[8] Set-of-Mark Visual Prompting for GPT-4V, Jianwei Yang, Hao Zhang, Feng Li,
. Xueyan Zou, Chunyuan Li and Jianfeng Gao: arXiv preprint arXiv:2310.11441, 2023

PAGE 1 - 3 PANELS
PANEL 1

SOUND (and other)

3 CAFE &

indecopi

DIALOGUE

(Marco) | AM NOT ASKING FOR THE
MOON?

(BabiDLOOK! THERE'S LEONARDO!
CAPTION

LEONARDO HAS DONE NOTHING
WRONG, BUT WHAT IS BOTHERING HIM?
WHO IS HE RUNNING FROM?
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4. Proposition

@ :  Content
| + extraction

Script Character Panel Text-to-
generation | |identification description :  speech !
USER: .. [SCRIPT].

T AMNOT askng T
FOR THE MOON? 137

LOOKI THERE'S
LEONARDE!

ASSISTANT GPT-4o0:

, a young person with blond hair, is sitting
on a bench playing a guitar and , "I am not
asking for the moon?" Next to him on the bench is

, who is wearing a red shirt and black skirt.
She looks surprised and is pointing towards a boy
named , who 1s running away with a worried
expression on his face. is depicted
running past a blue car and a door, while
, "Look! There's Leonardo!" The caption at
the bottom of the panel adds to the mystery,
"Leonardo has done nothing wrong, but what
is bothering him? Who is he running from?"




4. Proposition

@ Content
| : extraction :

% IAMNOT AstIng T
1% FORTHE moON? 147

LOOK! THERE'S
LEONARDE!

R e T

L
N

! (]

Script Character Panel E Text-to- |

generation identification description + speech g
— ..||||I|II||| |“I|l|

lIElevenLabs




5. Conclusions

Contributions

- Text classification baseline

- Automatic character’s names inference
- Automatic script generation

- Context-aware panel description

- Training-free, prompt-based approach!

Perspectives

- Extend text classes (electronic, screens, graffiti, document, signs, shop...)
- Add panel-to-panel transition descriptions (action-to-action, time-passage, zoom...)
- Evaluation quantitative [9] and qualitative (text-to-image?)

- Validation with specialists of visual impairment

Generated by FLUX.1 [schnell]

\_E]__MangaUB: A Manga Understanding Benchmark for Large Multimodal Models, Hikaru lkuta, Leslie Wéhler, and Kiyoharu Aizawa, Tokyo, 2024 J
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