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Abstract

Manga pages combine text, layout, charac-
ters, and narrative order, making them diffi-
cult to process as plain images or text alone.
We present MangaLens, an integrated tool for
structured manga parsing. MangaLens com-
bines LLM-based reasoning with segmentation-
based grounding to support manga parsing sub-
tasks such as panel structuring, speaker link-
ing, and related cross-page reasoning tasks.
The system produces page-level and book-level
JSON records and visualizes subtask outputs
with aligned image evidence, enabling users to
verify, correct, and reuse parsing artifacts. Eval-
uation results show that MangaLens produces
reliable structured parsing outputs across ma-
jor subtasks. The tool is released at https://
github.com/nict-astrec-att/MangaLens.

1 Introduction

Manga is a widely consumed narrative medium
that combines language, visual composition, and
sequential storytelling (Cohn, 2014, 2016). As
manga content is increasingly distributed through
digital platforms and international markets (Grand
View Research, 2025), there is a growing need for
computational tools that support translation, an-
notation, and dataset construction. These applica-
tions require systems to process manga pages as
structured multimodal documents. This is challeng-
ing because manga pages encode meaning through
the interaction of words, images, spatial layout,
and narrative order. Parsing a page therefore re-
quires not only recognizing text, but also identify-
ing where visual elements are located, how panels
and speech bubbles should be read, who is speak-
ing, and how characters and events are connected
across pages (Sachdeva and Zisserman, 2024).

Existing datasets and benchmarks have sup-
ported important subtasks in manga and comic pars-
ing, including Manga109 annotations for frames,
text, faces, and bodies (Aizawa et al., 2020), narra-
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Figure 1: Overview of MangaLens. MangaLens com-
bines LLM-based reasoning and segmentation-based
visual grounding to support manga parsing subtasks and
produce structured, inspectable JSON records.

tive reasoning over panels (Iyyer et al., 2017), and
multi-task understanding benchmarks (Vivoli et al.,
2024). However, downstream manga workflows
often require structured, inspectable parsing results
that connect text, visual regions, characters, and
reading order, rather than isolated predictions from
individual subtasks. For example, manga transla-
tion is not a text-only task: dialogue must be in-
terpreted together with page layout, visual context,
speaker identity, and narrative flow (Hinami et al.,
2021). This motivates integrated tools that expose
intermediate parsing outputs as reusable artifacts.

We present MangaLens, an integrated tool for
structured manga parsing. As shown in Figure 1,
MangaLens processes manga pages through collab-
orative interactions between LLMs and a segmen-
tation model. The LLMs reason over page struc-
ture, narrative context, reading order, and relation-
ships among manga elements, while the segmenta-
tion model grounds panels, characters, and speech
bubbles. The system produces page-level JSON
records and a book-level character record that are
both machine-readable and human-verifiable.

MangaLens supports subtask-level visualization
throughout the parsing workflow. After each pars-
ing step is completed, the interface displays the cor-
responding outputs with aligned image evidence,
including OCR results, panel narratives, character
evidence, and other intermediate artifacts. Users
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can inspect the final JSON records and correct pars-
ing errors by referring to the aligned image regions.
The resulting structured records can be reused as
manga structural annotations and as inputs to down-
stream applications. This work makes the follow-
ing contributions:
• An integrated tool for structured manga pars-

ing. We present MangaLens, a tool that com-
bines LLM-based reasoning with segmentation-
based visual grounding to support manga pars-
ing subtasks and produce page-level JSON
records and a book-level character record.

• Subtask-level visualization and correction.
MangaLens visualizes the outputs of individ-
ual parsing steps with aligned image evidence,
allowing users to inspect OCR results, speaker
links, character evidence, page summaries, and
JSON records, and to correct parsing errors.

• Evaluation of structured parsing outputs. We
evaluate MangaLens across major parsing sub-
tasks and include manga translation as an addi-
tional downstream use case, showing that the
tool produces reliable structured parsing outputs
and reusable records.

2 Related Work

Manga and Comic Datasets. Annotated datasets
and benchmarks have defined many core subtasks
for manga and comic parsing and understanding.
Manga109 provides annotations for frames, text
regions, character faces, and bodies across 109
manga books (Aizawa et al., 2020). MangaSeg
further augments Manga109 with pixel-level seg-
mentation annotations for manga elements such
as frames, speech bubble regions, text/dialog re-
gions, onomatopoeia, character faces, and char-
acter bodies (Xie et al., 2025). The COMICS
dataset studies narrative reasoning across panels
and shows the importance of combining visual
and textual context (Iyyer et al., 2017). CoMix
further broadens comic understanding to multiple
tasks, including object detection, speaker identi-
fication, reading order, character re-identification,
character naming, and dialogue generation (Vivoli
et al., 2024). These resources define important task
settings, while MangaLens focuses on integrating
their outputs into structured, inspectable records.

Manga transcription and narrative modeling.
The Magi line of work also studies manga parsing
and transcription. The first Magi system (Sachdeva
and Zisserman, 2024) introduced a unified model

for manga transcription that detects panels, text
boxes, and character boxes, clusters characters, as-
sociates dialogue with speakers, and recovers read-
ing order. A later version (Sachdeva et al., 2024)
extended this direction to chapter-wide manga tran-
scription with character names, emphasizing narra-
tive consistency and cross-page character identity.
More recently, a further extension (Sachdeva and
Zisserman, 2025) used comic parsing outputs with
vision-language models to generate literary narra-
tives from comics. Unlike prior work that primarily
focuses on manga transcription or narrative gen-
eration, MangaLens is designed as an integrated
tool for structured manga parsing, exposing subtask
outputs as inspectable, correctable, and reusable
page-level and book-level JSON records.

Vision-language reasoning and visual ground-
ing. Recent vision-language models have shown
strong capabilities in document understanding,
structured extraction, visual localization, and multi-
image reasoning (Bai et al., 2025b,a). In parallel,
promptable segmentation models have progressed
from image-level segmentation with SAM (Kirillov
et al., 2023) to image-and-video segmentation with
SAM2 (Ravi et al., 2024) and concept-prompted
detection, segmentation, and tracking with SAM3
(Carion et al., 2025). MangaLens builds on these
developments by combining LLM-based structural
reasoning with segmentation-based grounding to
support structured manga parsing.

3 System Overview

MangaLens is built around a collaborative parsing
loop between an LLM group and a segmentation
model. The LLM group consists of two LLMs.
We use A to denote this group, which proposes
structural, textual, and reasoning outputs, and S to
denote the segmentation model, which grounds vi-
sual targets in the image. As an integrated tool for
structured manga parsing, MangaLens organizes
parsing into output-producing operations for panel
layout, visual entities, page-local character entities,
text/dialogue information, and cross-page charac-
ter identities. These operations produce page-level
JSON records and a book-level character record,
and further support identity-aware page story sum-
maries. All structured parsing outputs are produced
using only these three models, without additional
task-specific models or character re-identification
models. Figure 2 illustrates the overall workflow
of MangaLens.
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This page explains that becoming a 
doctor is not the same as being ready 
to operate [...], making clear that 
Saitō’s apprenticeship is happening 
inside an actual operation.

Identity-aware 
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3.     : I think the OCR results for 
             these two regions are as 
             follows: […]
4.     : I think they should be 
             revised, because of […]
5.     : That makes sense. I will 
            revise the OCR results as 
            follows: […]
6.     : The revised results look
             acceptable. Let us proceed 
             to the next task.

1.     : Hey, Seg, could you locate 
             the bubbles in this panel?
2.     : I found two bubbles. Here
              are their positions: […].

Panel-level Structuring 

Entity 
Segmentation

Text and Dialogue Parsing

Character Entity Extraction

…

2 3

4

… …

…

Intra-page Structural Parsing

1

Inter-page Character Linking
Character Clustering & 
Evidence-based Naming

Cluster1: Saitō

…

…Cluster2:

5
6

…

Figure 2: Overview of the MangaLens workflow. MangaLens first performs Intra-page Structural Parsing to
convert each page into a structured JSON record with panels, grounded visual entities, OCR text, reading order,
speaker links, and panel-level narratives. It then performs Inter-page Character Linking to aggregate page-local
character entities into a book-level character record with recurring identities and evidence-based names or fallback
labels, which are used to generate identity-consistent page story summaries. The inset illustrates how A and S
collaborate to identify speech bubble regions and perform OCR within the detected regions.1

Given a sequence of manga page images X =
{xi}Ni=1, MangaLens first constructs page-level
structured records and then aggregates them for
book-level character reasoning:

Ri = Fintra(xi), R = {Ri}Ni=1,

C = Finter(X ,R).

Here, Ri denotes the structured record of page xi,
including panels, visual entities, OCR text, read-
ing order, speaker links, and panel-level narratives.
Each Ri is serialized as a page-level JSON record,
R denotes all page-level records, and C is serialized
as a book-level JSON record for recurring charac-
ter identities and supporting evidence. In the first
stage, Intra-page Structural Parsing, MangaLens
constructs Ri for each page independently. In the
second stage, Inter-page Character Linking, Man-
gaLens aggregates R with the original page images
X to produce the book-level character record C.
The resulting character record is then used to gener-
ate identity-aware page story summaries, which are
written back to the corresponding Ri. The detailed
JSON structures are provided in Appendix A.

1All manga images shown in this paper are from the
first chapter of Give My Regards to Black Jack, authored by
SHUHO SATO, and are taken from the official freely available
version: https://densho810.com/free/.

3.1 Intra-page Structural Parsing
The first stage parses each page independently into
Ri through four steps: panel-level structuring, en-
tity segmentation, character entity extraction, and
text & dialogue parsing. These steps progressively
construct the panel layout, grounded visual enti-
ties, page-local character entities, and text/dialogue
information of each page.

For each parsing task τ , the LLM group first
produces a candidate output from the current visual
input and task context:

R̂τ = Aτ (zτ , cτ ),

Rτ =

{
{r ∈ R̂τ | S(zτ , r) ̸= ∅}, τ ∈ Tg,

R̂τ , τ ∈ Td.

Here, zτ is the visual input for task τ , such as the
full page image, a panel crop, or a speech bubble
crop; cτ is the task context; and R̂τ is proposed by
Aτ . For grounding tasks τ ∈ Tg, MangaLens keeps
only candidates localized by S with a non-empty
mask or box. For non-grounding tasks τ ∈ Td,
such as OCR, reading-order inference, and speaker
attribution, the LLM-generated result is directly
stored as Rτ .

Step 1: Panel-level Structuring. This step cov-
ers panel detection, panel reading-order inference,
and panel narrative generation. Following prior
work that treats panel detection and reading order
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as core subtasks (Sachdeva and Zisserman, 2024),
S detects panel regions, while A infers their read-
ing order and generates a short narrative for each
panel. This step produces panel regions, ordered
panels, and panel-level narratives in Ri.

Step 2: Entity Segmentation. This step covers
semantic target enumeration and entity grounding,
with speech bubble detection handled as part of
grounding. Within each detected panel, A enu-
merates visible targets such as characters, speech
bubble regions, body parts, clothing, and other vi-
sual entities, following prior manga segmentation
work (Xie et al., 2025). These targets are converted
into segmentation prompts and grounded by S into
instance-level boxes and masks, which are stored
as visual entities in Ri.

Step 3: Character Entity Extraction. This step
extracts and organizes page-local character enti-
ties from the grounded visual entities. Each entity
stores its panel, box, mask, crop, and page-local
identifier. These entities provide candidate speak-
ers for speech bubble–speaker linking in Step 4
and candidate character appearances for cross-page
character linking in Step 5.

Step 4: Text and Dialogue Parsing. This step
covers speech bubble OCR, OCR for selected non-
bubble text regions, dialogue-order inference, and
speech bubble–speaker linking. Following manga
speaker detection settings that require text order-
ing and speaker attribution (Li et al., 2024), OCR
is applied to speech bubble regions and selected
non-bubble text regions such as captions and signs,
excluding stylized sound effects. The LLM group
A infers dialogue order and speaker links using
speech bubble positions, page-local character enti-
ties, OCR text, panel narratives, and neighboring
panel context. The resulting OCR text, dialogue
order, and speaker links, and speech bubble spatial
metadata are inserted into Ri.

3.2 Inter-page Character Linking

The second stage implements the inter-page map-
ping:

C = Finter(X ,R).

Unlike intra-page parsing, this stage treats char-
acter reasoning as a book-level problem because
character appearances may be partial and name
cues may be sparse or absent.

Step 5: Character Clustering and Evidence-
based Naming. This step covers cross-page char-
acter clustering and evidence-based naming. Fol-
lowing chapter-level manga transcription work on
cross-page character identity and name consistency
(Sachdeva et al., 2024), MangaLens collects page-
local character entities from R and pairs them with
visual crops from X . The LLM group A clusters
visually and contextually compatible candidates
into recurring character identities using visual ev-
idence, OCR text, dialogue content, and speaker
links. Each cluster is assigned either an inferred
name or a stable fallback label, and C stores the
recurring identities, names or fallback labels, and
supporting evidence.

3.3 Identity-aware Page Story Summary
After obtaining C, MangaLens generates an
identity-consistent story summary for each page:

yi = Asum(xi, Ri, C).

Here, Asum denotes the summarization instance
of A. Inspired by manga-to-prose work that uses
manga parsing outputs to generate literary narra-
tives (Sachdeva and Zisserman, 2025), the sum-
mary yi is conditioned on the original page image
xi, the page-level record Ri, and the book-level
character record C, and is stored as a structured
field in Ri.

4 Implementation and User Interface

MangaLens is implemented in Python. Its front-
end interface is built with Gradio (Abid et al., 2019)
and gradio-sam-prompter2, allowing users to run
the parsing pipeline, inspect intermediate visual
results, and reuse saved parsing outputs. The struc-
tured parsing pipeline uses three models: GPT-5.53

and Qwen3.6-27B (Qwen Team, 2026) for LLM-
based reasoning, and SAM3 for visual grounding.
Qwen3.6-27B is served with vLLM (Kwon et al.,
2023) to accelerate generation. SAM3 is used to
localize manga elements such as panels, speech
bubble regions and other visual entities.

The interface is designed to simplify operation
while preserving structured results for inspection,
correction, and reuse. As shown in Figure 3(a),
users only need to provide a folder of single-page
manga images, with filenames ordered according

2https://github.com/hysts/gradio-sam-prompter
3https://developers.openai.com/api/docs/

models/gpt-5.5
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(a) Loading and Reusing Parsed Results

(d) Mask Visualization by Label Selection(c) Inspection of subtask outputs.

(b) Inter-page Character Linking and Naming

(e) Translation Function

Figure 3: User Interface of MangaLens. The interface shows MangaLens-generated annotations, masks, structured
outputs, translated manga pages, and character-clustering crop results.

to the page sequence. They can then start Intra-
page Structural Parsing with a single button click
and monitor the parsing state through a status table.
The parsing outputs are saved as structured JSON
records and can be reloaded later: users can scan
for existing parsed JSON files and inspect saved
records without rerunning the full pipeline.

Although the main outputs of MangaLens are
JSON records, the interface presents them through
synchronized textual and visual views. Users
can inspect structured JSON fields together with
their corresponding image evidence, such as entity
masks, speech bubble regions, text-region crops,
and OCR results. The interface organizes subtask
outputs into separate tabs, allowing users to ex-
amine OCR results, story descriptions, speaker
links, character evidence, page summaries, and the
final structured JSON, as shown in Figure 3(c).
Users can also visualize different masks by se-
lecting entity labels, as shown in Figure 3(d).
This helps users verify parsing outputs and cor-
rect OCR results, speaker links, entity labels, or
other JSON fields by referring to aligned image
evidence. In this sense, MangaLens can also serve
as a lightweight tool for inspecting and correcting
manga structural annotations.

After all pages in the selected folder have been
parsed, users can run Inter-page Character Linking
by clicking the Run Clustering and Naming button,
as shown in Figure 3(b). This function takes the
saved page-level records R as input, clusters page-
local character entities across pages, and assigns
evidence-based names or fallback labels. The re-

sulting book-level character record C is saved as a
structured JSON record and can be reused together
with the page-level records.

Finally, MangaLens includes a manga translation
function as an additional downstream application
of the page-level JSON records, as shown in Fig-
ure 3(e). This function is not part of the structured
parsing pipeline, but is used to test whether the
parsing records provide useful constraints for down-
stream manga translation. Given a target language,
the LLM component translates the parsed OCR
text using the reading order, speaker-related infor-
mation, and page context stored in Ri, while GPT-
image-24 uses the translated text and speech bubble
regions to generate an edited translated page.

5 Evaluation

We design the evaluation around two data sources:
the first chapter of the Japanese version of Give
My Regards to Black Jack for human evaluation
and Manga109 for partial task-level testing. The
Give My Regards to Black Jack chapter contains 60
high-quality sequential pages with diverse layouts,
speech bubbles, recurring characters, dialogue-
heavy scenes, and cross-page context, making it
suitable for assessing the full structured parsing
pipeline. Manga109 is used to test selected tasks
on a standard manga dataset and compare with
prior results where available.

We evaluate seven major parsing outputs: panel
detection, panel reading order, speech bubble de-

4https://developers.openai.com/api/docs/
models/gpt-image-2
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Task Black Jack Manga109
MangaLens Metric MangaLens Magiv3 MangaLMM MangaSeg Metric

Panel detection 0.996 BAP@0.5 0.959 0.92 – 0.954 BAP@0.5
Panel reading order 0.950 Acc. 0.832 – – – Acc.
Speech bubble detection 0.941 BAP@0.5 0.917 – – 0.914 BAP@0.5
OCR 0.058 CER↓ 0.747 – 0.715 – Hmean(NED)
Speech bubble–speaker linking 0.839 Acc. 0.889 – – – Acc.
Dialogue order 0.841 Acc. 0.738 – – – Acc.
Inter-page character linking 0.828 Acc. 0.587 0.678 – – AMI

Table 1: Evaluation results for structured parsing outputs. Black Jack results are based on human evaluation of
the first chapter of Give My Regards to Black Jack. Manga109 results are partial task-level tests on selected subtasks,
with comparisons to prior work where available. Bold numbers indicate the best result among available Manga109
results for the same task. Higher values are better for all metrics except CER, where lower values are better. “–”
indicates that the work does not support or report results for that task. Magiv3 (Sachdeva and Zisserman, 2025),
MangaLMM (Baek et al., 2026), and MangaSeg (Xie et al., 2025) are included as reference results.

tection, OCR, speech bubble–speaker linking, dia-
logue order, and inter-page character linking. On
Give My Regards to Black Jack, two annotators
familiar with Japanese manga manually evaluate
these outputs, resolving disagreements through dis-
cussion. On Manga109, we evaluate the same task
types where applicable, but only some have corre-
sponding prior results, so the comparisons in Ta-
ble 1 are necessarily partial. For sequence-based
outputs, such as panel reading order and dialogue
order, a page is counted as correct only when the
whole predicted sequence is correct. The OCR met-
ric differs across the two data sources: Give My
Regards to Black Jack uses CER for speech bubble
text, while Manga109 uses a NED-weighted end-to-
end Hmean over annotated text regions. Other out-
puts, such as general entity segmentation, character
extraction, panel narratives, page story summaries,
and character naming, are not evaluated separately
because they require specialized annotation criteria
and substantially more manual labeling.

The Manga109 results are summarized in Ta-
ble 1. For panel and speech bubble detection,
MangaLens achieves strong results through SAM3-
based prompt grounding and uses no task-specific
detection training. For OCR, MangaLens may re-
turn larger text-containing regions than the cor-
responding Manga109 annotations, making di-
rect IoU-based matching sensitive to the differ-
ence in region granularity. We therefore use
coverage-based region matching and then com-
pute the NED-weighted end-to-end Hmean, as de-
tailed in Appendix B. Under this evaluation set-
ting, MangaLens achieves an Hmean of 0.747 on
Manga109 without manga-specific training. Prior
work reports that the best-performing general-
purpose LMM evaluated without manga-specific
fine-tuning achieves an end-to-end Hmean of only

0.9% (Baek et al., 2026), illustrating the difficulty
of end-to-end manga OCR for general-purpose
LMMs.

On Give My Regards to Black Jack, Man-
gaLens performs reliably on visually grounded
tasks, achieving high scores for panel and speech
bubble detection and a low CER for speech bub-
ble OCR. Tasks that require richer visual context
remain more challenging, including speech bubble–
speaker linking, dialogue ordering, and inter-page
character linking. In particular, inter-page character
linking errors often occur when overlapping char-
acters in the same frame are merged by crop-based
evidence, suggesting that segmentation-based char-
acter regions may improve clustering.

Overall, MangaLens produces reliable structured
outputs for layout and text-centered parsing, while
speaker attribution, dialogue ordering, and cross-
page character identity remain challenging. We
further apply the parsed records to downstream
manga translation; qualitative human evaluation
shows that the MangaLens-assisted pipeline im-
proves readability and faithfulness and reduces hal-
lucinated content compared with direct Image-to-
Image translation, as reported in Appendix C.

6 Conclusion

We presented MangaLens, an integrated tool for
structured manga parsing. MangaLens combines
LLM-based reasoning with segmentation-based vi-
sual grounding to produce inspectable and cor-
rectable page-level and book-level JSON records.
By exposing subtask outputs with aligned visual
evidence, the system supports verification, correc-
tion, and reuse of parsing results across layout,
speech bubble parsing, OCR, speaker linking, and
cross-page character reasoning. Evaluation results
show that MangaLens produces reliable structured
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parsing outputs across major parsing tasks. Ad-
ditional human evaluation on manga translation
further demonstrates the usefulness of the parsed
records for downstream applications.

7 Limitations

MangaLens is a prototype system, and its perfor-
mance depends on the quality of both LLM-based
reasoning and segmentation-based grounding. Ir-
regular panel layouts, dense typography, stylized
fonts, occluded characters, chibi drawings, and
silhouette-like appearances can still lead to parsing
errors. Because no existing dataset fully matches
the structured records and subtask coverage pro-
duced by MangaLens, our evaluation mainly relies
on human assessment of major parsing outputs, sup-
plemented by limited tests on existing benchmarks.
These benchmark tests are necessarily partial, as
they cover only selected subtasks rather than the
full structured parsing pipeline.

Ethics and Broader Impact

MangaLens processes manga images, which may
be copyrighted; users should only process works
for which they have appropriate rights or permis-
sions. The manga images used in this paper are
taken from the official freely available version
of Give My Regards to Black Jack, authored by
SHUHO SATO, under the work’s reuse terms.
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A JSON Output Structures

MangaLens produces two formal JSON outputs: a
page-level record for each page and a book-level
character record for the whole input sequence. The
page-level record corresponds to Ri in Section 3,
while the book-level character record corresponds
to C. We use string, number, boolean, and null
to denote primitive JSON types, and T[] to denote
an array of elements of type T. Bounding boxes are
represented as [x1, y1, x2, y2].

A.1 Page-level Record

Each page-level record is serialized as a
page_record.json file, with its main fields shown
in Figure 4 (top). It stores the structured pars-
ing result of a single page, including panel lay-
out, grounded visual entities, OCR results, dia-
logue structure, local character entities, and the fi-
nal identity-aware page story summary. Identifiers
such as panel_id, entity_id, and bubble_id are
local to the page.

The page-level record links visual, textual, and
narrative information through local identifiers. For
example, panel_id connects panels with entities,
masks, bubbles, and dialogue entries; mask_id
connects grounded visual objects to segmentation
masks; and speaker_entity_ids connects dia-
logue bubbles to page-local character entities. The
field page_summary stores the final identity-aware
story summary written back after book-level char-
acter linking.

A.2 Book-level Character Record

The book-level character record is serialized as
character_clusters.json, with its main fields
shown in Figure 4 (bottom). It aggregates page-
local character entities from all page-level records
into globally addressable candidates, whose iden-
tifiers combine the page identifier with the local
entity identifier, such as page_007:e2.

In this record, clusters groups compatible
global entities into recurring character identities,
unlinked_entity_ids stores candidates that are
not safely assigned to any cluster, and dialogue
and background OCR provide textual evidence for
evidence-based naming.

B Manga109 OCR Evaluation Details

Manga109-style OCR evaluation first matches pre-
dicted text regions to annotated text boxes and

then computes recognition scores. This proto-
col assumes that predictions are text-region-level
boxes. However, MangaLens is designed for struc-
tured manga parsing and often produces larger text-
containing regions, such as speech bubbles. As
shown in Figure 5, Manga109 annotations tightly
enclose glyph regions, while MangaLens predic-
tions may cover the same text with a larger sur-
rounding region. Directly applying IoU matching
would therefore penalize correct text coverage be-
cause of box granularity mismatch.

To align the matching step with the MangaLens
output granularity, we use ground-truth text cover-
age for MangaLens OCR evaluation on Manga109:

Cov(G,P ) =
|G ∩ P |
|G| ,

where G is a Manga109 text box and P is a Man-
gaLens predicted region. If the predicted region
covers the annotated text, this score remains high
even when P is larger than G.

C Qualitative Evaluation on Downstream
Manga Translation

We further evaluate MangaLens through a down-
stream manga translation task. This study exam-
ines whether the structured records produced by
MangaLens provide useful constraints for transla-
tion. We compare a direct Image-to-Image base-
line, where GPT-image-2 translates the original
page directly, with a MangaLens-assisted pipeline,
where translation uses OCR results, speech bubble
regions, reading order, speaker-related information,
and page context from the parsed records.

We evaluate Chinese and English translations of
the first chapter through human assessment. Due
to potential copyright concerns, we report quali-
tative evaluation results without reproducing the
translated page images. As shown in Table 2, di-
rect Image-to-Image translation performs poorly
for Chinese and shows low faithfulness for both tar-
get languages, including hallucinated content such
as the severe case on p. 47. Although its English
outputs can be fluent, they often fail to preserve
the original content. In contrast, the MangaLens-
assisted pipeline achieves good readability and
higher faithfulness in both Chinese and English. Its
remaining errors mainly involve difficult Japanese
expressions or proper-noun renderings, such as
keeping or mistranslating “永大出”. These results
suggest that structured manga parsing can improve
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{
  "image_path": string,

  "source_image": {
    "width": number,
    "height": number,
    "mode": string,
    "sha256_rgb": string
  },
  "panel_order": string[],
  "page_bubble_reading_order": string[],
  "panels": [
    {
      "panel_id": string,
      "order_index": number,
      "box": [number, number, number, number],
      "story": string,
      "objects": [
        {
          "obj_id": string,
          "label": string,
          "box": [number, number, number, number],
          "mask_id": string,
          "entity_id": string | null,
          "bubble_id": string | null
        }
      ],
      "entities": [
        {
          "entity_id": string,
          "type": string,
          "name_hint": string,
          "panel_id": string,
          "box": [number, number, number, number]
        }
      ],
      "bubbles": [
        {
          "bubble_id": string,

          "box": [number, number, number, number],
          "mask_id": string,
          "ocr_ja": string,
          "speaker_entity_ids": string[]
        }
      ],
      "text_regions": [
        {
          "text_id": string,
          "box": [number, number, number, number],
          "text": string,
          "role": string
        }
      ],
      "bubble_reading_order": string[]
    }
  ],
  "masks": [
    {
      "mask_id": string,
      "panel_id": string,
      "label": string,
      "box": [number, number, number, number],
      "mask_encoding": string
    }
  ],
  "dialogue": [
    {
      "bubble_id": string,
      "text": string,
      "speaker_entity_ids": string[],
      "panel_id": string,
      "order_in_panel": number,
      "order_in_page": number
    }
  ],
  "page_summary": string,
  "page_summary_source": string
}

{
  "status": string,
  "scope": string,
  "page_json_paths": string[],
  "entities": [
    {
      "global_entity_id": string,
      "page_id": string,
      "panel_id": string,
      "local_entity_id": string,
      "box": [number, number, number, number],
      "crop_path": string,
      "page_json": string
    }
  ],
  "clusters": [
    {
      "cluster_id": string,
      "entity_ids": string[],
      "name_hint": string,
      "confidence": number,
      "naming_confidence": number,
      "naming_evidence": string[],
      "note": string
    }

  ],
  "unlinked_entity_ids": string[],
  "dialogue": [
    {
      "page_id": string,
      "panel_id": string,
      "bubble_id": string,
      "text": string,
      "speaker_global_entity_ids": string[],
      "order_in_page": number
    }
  ],
  "background_ocr": [
    {
      "page_id": string,
      "panel_id": string,
      "text_id": string,
      "role": string,
      "text": string
    }
  ],
  "page_summaries": {
    "<page_id>": string
  }
}

Figure 4: JSON output schemas. Top: main fields of the page-level record serialized as page_record.json.
Bottom: main fields of the book-level character record serialized as character_clusters.json.

Figure 5: OCR box granularity mismatch. Green
boxes indicate MangaLens predictions, and blue boxes
indicate Manga109 annotations. Courtesy of Yoshi
Masako.

downstream translation by constraining the process
with OCR text, speech bubble regions, reading or-
der, and speaker-related context.

Target Method Read. Faith. Main observations
Chinese Direct I2I Poor Low Numerous translation errors;

uncomfortable to read. Se-
vere hallucination on p. 47.

Chinese MangaLens Good Higher Generally smooth; a few
JP–CN mixed words remain.
E.g., “永大出” kept on p. 17,
though later correctly ren-
dered as “永大毕业的”.

English Direct I2I Good Low Fluent English but many un-
faithful translations; some
pages introduce hallucinated
story lines.

English MangaLens Good Higher Mostly natural; main issues
are Japanese proper-noun ren-
derings, e.g., “永大出” trans-
lated as “Nagaide” instead of
“Eidai grad”.

Table 2: Qualitative human evaluation of down-
stream manga translation. We compare direct Image-
to-Image translation with the MangaLens-assisted
pipeline for Chinese and English versions of the first
chapter of Give My Regards to Black Jack. “Read.” de-
notes readability, and “Faith.” denotes faithfulness.
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