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Abstract

We investigate whether a Multimodal Large
Language Model (MLLM) can automatically
generate well-formed German chart alt texts
that meet the requirements of visually impaired
persons while following the accessibility guide-
lines for chart alt texts, and match the quality
of manually authored gold-standard alt texts.
Focusing on bar, line, and stacked bar charts
from a German-language newspaper (the Neue
Ziircher Zeitung), we define an alt text structure,
construct a gold-standard corpus, and evaluate
MLLM-generated chart alt texts both quantita-
tively on semantic similarity and qualitatively
with visually impaired persons as participants
in terms of clarity, conciseness, meaningful-
ness, and output consistency.

1 Introduction

Data visualizations such as line and bar charts, and
other graphical representations play a central role
in communicating complex information efficiently
(Coltekin et al., 2021). Yet these visual elements
are frequently inaccessible to people with visual im-
pairments (PVIs), primarily due to the absence of
alternative text descriptions, commonly referred to
as alt texts. Alt texts are plain text descriptions em-
bedded in digital documents and web pages that are
rendered by screen readers, the assistive technology
most widely used by PVIs (AbilityNet, 2025). Alt
texts can be further rendered as large print, braille,
speech, symbols, or simpler language (Accessibil-
ity Guidelines Working Group (AG WG), 2023).
The provision of alt texts for all non-text digital
content has recently been formalized into a legal
requirement in the EU: the European Accessibility
Act (EAA), in effect since June 2025, mandates
that digital media providers make non-text con-
tent such as images, charts, and graphics acces-
sible through appropriate text alternatives (Euro-
pean Union, 2019). WebAIM reports that 55.5%
of the one million most-visited web pages were

still missing alternative text for images in 2025
(WebAlIM, 2026). This gap is not simply a matter
of negligence or lack of awareness. Manual alt
text authoring is time-consuming and impractical,
compounded by a lack of established guidelines for
what constitutes a good chart description (Gleason
et al., 2019). This challenge is especially acute in
high-volume publishing environments such as on-
line newspapers, where fast-paced editorial work-
flows leave little room for annotating every visual
element.

Recent advances in natural language generation
(NLG), particularly through Large Language Mod-
els (LLMs) and Multimodal Large Language Mod-
els (MLLMs), offer a promising avenue for au-
tomating chart alt text generation (Hoque and Is-
lam, 2025; Nylund et al., 2025). These models can
process visual input alongside textual prompts to
produce descriptive natural language output, poten-
tially satisfying accessibility requirements while
reducing editorial burden. However, generating
high-quality alt texts for charts demands more than
visual understanding: it requires accurate interpre-
tation of quantitative data and graphical conven-
tions, as well as clear criteria for what constitutes
a good alt text per chart type (Yan et al., 2025;
Kantharaj et al., 2022).

We address the above-mentioned challenges
through a case study in this paper, i.e., by investi-
gating whether an MLLM can automatically gen-
erate well-formed German chart alt texts that meet
the needs of PVIs, conform to the set accessibil-
ity guidelines (Accessibility Guidelines Working
Group (AG WG), 2023), and match the quality
of manually authored gold-standard alt texts. The
study focuses on bar, line, and stacked bar charts
published in the Neue Ziircher Zeitung (NZZ), a
national German-language newspaper in Switzer-
land. We define a structured alt text schema, con-
struct a gold-standard corpus, and evaluate MLLM-
generated alt texts against it in terms of clarity,
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conciseness, meaningfulness, and output consis-
tency.

The following sections describe the related work,
methodology, evaluation setup and results. We
conclude with discussion and conclusions.

2 Background and Related Work

This section reviews what constitutes a well-formed
chart alt text and the state of the art in automated
chart alt text generation.

2.1 Chart Alt Text Structure

The alt text serves to convey the information en-
coded in a chart to PVIs, rendered via screen read-
ers. However, no standard definition of alt text for
different chart types exists. Researchers and ac-
cessibility organizations have developed guidelines
and best practices to support digital content creators
in writing effective chart descriptions (e.g., Accessi-
bility Guidelines Working Group (AG WG), 2023;
DIAGRAM Center, 2020; Pennsylvania State Uni-
versity, 2024; Consumer Financial Protection Bu-
reau). Accessibility research emphasizes that ef-
fective chart alt texts rely on a clear and consistent
structure that enables users to reconstruct a mental
model of the chart(e.g., Belle et al., 2022; Jung
et al., 2022). With respect to content ordering,
prior work suggests beginning with declaring the
chart type as an orienting element, followed by con-
textual information such as axis labels and value
ranges, and concluding with the main message or
trend conveyed by the data (Jung et al., 2022; Yan
et al., 2025). A further structural consideration
concerns the separation of short and long descrip-
tions: since longer descriptions cannot be paused or
skipped during screen reader playback, clearly dis-
tinguishing between the two allows users to decide
whether to engage with the more detailed account.
Beyond descriptions, providing a machine-readable
data table containing all values displayed in the
chart has been identified as a high-priority require-
ment among PVIs (Jung et al., 2022). This body
of work informed our development of a structural
model for chart alt texts (see Figure 1).

The model specifies the components a well-
formed alt text should contain. It does not, how-
ever, prescribe how individual elements should be
described across different chart types, how numeri-
cal values and comparisons should be verbalized,
or how alt texts should scale with varying levels of
chart complexity. The present work refines these
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Figure 1: Chart alt text structure, illustrated with an
example bar chart on the left and its structured alt text
on the right (metadata, overview, long description, and
data table).

structural components and their contents for spe-
cific chart types and their subcategories. We vali-
dated and iteratively refined the model in collabo-
ration with PVIs.

2.2 Automated Chart Alt Text Generation

Automated chart alt text generation draws on a
broader cluster of related research areas, includ-
ing chart-to-text generation, chart question answer-
ing, and chart understanding (Huang et al., 2025).
Chart-to-text generation focuses on producing nat-
ural language summaries of chart content, while
chart question answering evaluates whether models
can correctly respond to queries about specific data
points or trends (Obeid and Hoque, 2020; Masry
et al., 2022). Chart understanding encompasses
both tasks (with data extraction and chart type clas-
sification), addressing how well models can parse
the visual and semantic structure of a chart.

Early work relied on rule-based or template-
driven methods that extracted data from structured
chart sources and filled predefined description tem-
plates (Farahani et al., 2023). While reliable for
simple chart types, these approaches lack flexibility
and cannot generalize to novel or complex visual-
izations (Obeid and Hoque, 2020).

The emergence of LLMs and MLLMs has
opened new possibilities for chart alt text gener-
ation. These models can interpret chart images,
identify salient trends, and produce fluent natu-
ral language descriptions, even without having ac-
cess to the underlying data (Wang et al., 2024;
Yin et al., 2024; Kantharaj et al., 2022; Moured
et al., 2024; Huang et al., 2025). Recent studies
have demonstrated the potential of (M)LLM-based
pipelines for generating alt texts that approach
human-authored quality from a language-structure
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and fluency point of view (Obeid and Hoque, 2020;
Kantharaj et al., 2022). Nevertheless, challenges
persist on multiple fronts: on the operational side,
effective prompt design and robust evaluation cri-
teria remain open problems; on the output side,
issues of numerical inaccuracy, hallucination, and
appropriate descriptive granularity continue to limit
practical deployment (Obeid and Hoque, 2020).

Existing literature and tools we identified on au-
tomated chart alt text generation focus on English-
language (such as VisText (Tang et al., 2023) and
Alt4Blind (Moured et al., 2024)), presenting a gap
for other languages. We thus extend this line of
research to German in this study, for which, to
the best of our knowledge, no comparable work
currently exists, including a gold-standard cor-
pus. Moreover, existing approaches primarily focus
on training new models and benchmarking them
against established datasets such as Statista (Gong
et al., 2019; Statista), without taking accessibility
guidelines into account (Obeid and Hoque, 2020;
Belle et al., 2022; Balaji et al., 2018; Gong et al.,
2019).

3 Methodology

The overall methodological framework and work-
flow are illustrated in Figure 2. The workflow be-
gins with data preprocessing, followed by a manual
construction of a gold-standard alt text corpus. The
alt texts are grounded in a structured alt text tem-
plate as shown in Figure 1. Alt texts are generated
using an MLLM and few-shot prompting. The
evaluation strategy combines qualitative feedback
and Likert-scale ratings collected from PVIs and
quantitative metrics including semantic similarity
comparisons and an LLM-as-a-judge approach.

3.1 NZZ News Charts

The dataset consists of 168 charts provided by the
NZZ. Each chart is provided as a PNG image ac-
companied by a JSON file containing metadata and
underlying data values. Of the 168 charts, 150 fall
within the scope of this study, covering line, bar,
and stacked bar charts; the remaining 18 belong
to other chart types. We categorized the charts as
either simple or complex based on the number of
columns in the underlying dataset: simple charts
contain a single data column, while complex charts
contain two or more, resulting in additional categor-
ical dimensions such as multiple lines or grouped
bars. Examples of simple and complex line, bar

Create gold-standard
xxxxxxxx

12alt texts
(2 per chart, 7=1.0)

Figure 2: Overview of the alt-text generation and evalua-
tion workflow: gold-standard creation (orange), alt-text
generation with Gemini 2.5 Flash (blue), and evaluation
via computed metrics, LLM-as-a-judge with 04-mini,
and PVI interviews (green).

and stacked bar charts are shown in Figure 3.

Most bar charts fall into the simple category (46
simple, 24 complex) and can be oriented horizon-
tally or vertically, with either time-based or cate-
gorical axes. Line charts, by contrast, have more of
the complex category (23 simple, 39 complex) and
always display a time series on the x-axis. Stacked
bar charts are the smallest group and are mostly
complex (5 simple, 13 complex). They are further
subdivided by whether bars sum to 100% or display
absolute values, and by the number of segments. In
addition to these primary structures, several charts
employ supplementary visual encodings such as
highlighted regions, prognosis markers, and anno-
tated events, which add further descriptive require-
ments for alt text generation.

A preprocessing pipeline parses the JSON files,
extracts metadata and data values, and converts
them into CSV files stored in a relational database.
This pipeline can be extended to other chart types.

3.2 gold-standard Data

At the preliminary stages of this project, we used
Statista’s open-source dataset (Statista) as a proxy
gold-standard. However, this dataset has several
shortcomings that limit its suitability for system-
atic benchmarking. The texts do not distinguish be-
tween short and long descriptions, chart metadata
(such as chart type, axis labels, and value ranges) is
frequently incomplete or absent, the text includes
information that is not included in the chart, and the
descriptions are assumed to function as monolithic
long-form accounts rather than structured, modu-
lar alt texts. The discrepancies with accessibility
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Figure 3: Representative examples from the NZZ chart dataset, organized by chart type and complexity. Columns
correspond to line, bar, and stacked bar charts. The top row shows simple charts (single data column), and the
bottom row shows complex charts (two or more data columns).

guidelines make the dataset ill-suited as a reference
for structured chart alt text generation. Therefore,
we manually created a German gold-standard cor-
pus. The corpus covers 41 NZZ charts selected to
represent a wide range of subcategories and visual
encodings: 12 line charts (5 simple, 7 complex), 18
bar charts (10 simple, 8 complex) and 11 stacked
bar charts (5 simple, 6 complex).

We developed the corpus through three iterative
revision stages. In the first stage, we drafted initial
alt texts with the assistance of Open AI’s GPT 5.1
and internally validated them through a sketching
exercise, in which one author produced structural
reconstructions of the charts based solely on the
written descriptions as a check for completeness
and clarity. In the second stage, we refined the texts
through a linguistic consultation with an expert
in German language and simple-language writing,
focusing on neutral phrasing and readability, in line
with prior work (Jung et al., 2022). In the third and
final stage, we presented the alt texts to five PVIs in
structured interviews. They assessed how well the
descriptions supported the mental reconstruction
of charts across types and complexity levels.

The feedback from PVIs directly shaped the fi-
nal revision. Key changes included: (a) render-
ing the short description as metadata in a techni-
cal rather than fluent prose style; (b) repositioning
the overview summary at the end of the short de-
scription rather than at the beginning of the long
description; (c) long descriptions follow a chrono-
logical progression designed to support mental re-
construction without overloading the listener with
detail; and (d) reducing numerical precision where

a data table was available, while retaining exact
figures otherwise. More broadly, PVIs emphasized
a strong preference for having access to the same
information as sighted users, and for a consistent
basic structure applied uniformly across all charts.

This final version constitutes the gold-standard
reference data that we used for all subsequent eval-
uation in this study.

3.3 Generation of the Chart Alt Texts

We generated the alt texts using Google’s Gem-
ini 2.5 Flash Preview 09-2025 (Google DeepMind,
2025), an MLLM capable of processing both tex-
tual and visual input. The model is accessed via the
OpenRouter API (OpenRouter), which supports a
temperature range of 0.0 to 2.0. Temperature gov-
erns the degree of randomness in model output: a
value of 0.0 yields deterministic outputs for identi-
cal inputs, while higher values increase variability.
We set the temperature parameter to the model de-
fault of 1.0. Future work should evaluate the effect
of temperature on alt text quality, consistency, and
factual accuracy, for instance by comparing outputs
at T=0.0 and T=1.0 through human evaluation. We
selected Gemini 2.5 Flash as it could be integrated
into the NZZ data pipeline, facilitating the possible
adoption in an operational publishing context.

As inference strategy we employed multimodal
few-shot prompting: each request supplies the
model with a chart image, a CSV excerpt of the
underlying data, natural language instructions, and
a set of illustrative gold-standard examples, from
which the model is expected to infer the desired
output structure and style without any additional
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fine-tuning.

The prompt design is based on the systematic
trials that we conducted in our preliminary work
(Locher and Vannini, 2025). We demonstrated that
structured prompts with explicit formatting con-
straints consistently outperform free-form instruc-
tions for chart alt text generation. In particular,
prompts that clearly separate short and long de-
scriptions, impose length constraints, and adapt to
chart type and complexity through type-specific
instructions and examples yield the highest overall
output quality.

We designed six distinct prompt variants for this
study: one for each combination of chart type (line,
bar, stacked bar chart) and complexity level (simple,
complex). Each variant encodes chart-type-specific
rules, content ordering constraints, and wording
guidelines. They all follow a shared template struc-
ture comprising the following components:

Task definition Explicit instructions for gener-
ating the short description (metadata-based), the
overview, and the long description, including word
limits.

Examples Illustrative alt texts drawn from the
gold-standard corpus. Of the 41 gold-standard alt
texts available, we selected 14 as in-prompt exam-
ples. These cover the full range of chart types (12)
and their subcategories. For complex bar charts,
we distinguished three subcategories: 1) category
within a time series, 2) time series within a cate-
gory, and 3) category within a category. For sim-
ple stacked bar charts, we defined the following
three variants: 1) 100% charts with multiple bars,
2) 100% charts with a single bar, and 3) charts
with absolute values. Each subcategory required
a dedicated example, resulting in three in-prompt
examples for these two chart types rather than de-
fault two. All remaining chart types retained two
in-prompt examples each.

Data CSV excerpt of the underlying chart data
extracted during preprocessing.

Stylistic rules Guidelines governing tone, phras-
ing, and language use. The stylistic rules reflect
both the accessibility requirements and the feed-
back that we gathered from PVIs. Descriptions
are required to be concise and clear, and causal in-
terpretations are explicitly prohibited in favor of a
neutral, observational tone. Trend descriptions are
restricted to the verbs steigen and sinken, avoiding

evaluative or dramatic alternatives such as erre-
ichen or einbrechen. Symbols are written out, e.g.
negative values are expressed using the word minus
rather than the minus symbol, as screen readers
may misinterpret them.

Fixed output format A fixed output structure
separates the short description, overview, and long
description using defined delimiters, ensuring con-
sistent formatting and reliable downstream parsing
and evaluation.

4 [Evaluation Setup

The evaluation strategy combines automatic repro-
ducible metrics with qualitative human feedback.
It addresses the central question of how MLLM-
generated German chart alt texts compare to man-
ually created gold-standard alt texts in terms of
clarity, conciseness, meaningfulness, and output
consistency. The evaluation is organized along
three dimensions:

* Semantic similarity: the degree of semantic
overlap between generated and gold-standard
alt texts, assessed using sentence embeddings.

* Text length as a proxy for conciseness: com-
parison of character counts across generated
and gold-standard alt texts. Text length serves
as an objective and reproducible approxima-
tion of conciseness, as longer texts are more
likely to contain redundant phrasing or unnec-
essary detail.

* Quality judgements: a comparison of LLM-
based and human rating across shared evalua-
tion criteria.

The evaluation is based on 27 gold-standard
chart alt texts. A total of 282 MLLM-generated alt
texts were produced for evaluation: 270 from ten
generation runs per chart under identical conditions
(27 x 10, temperature = 1.0), plus 12 additional
texts generated specifically for human evaluation.
We generated these 12 additional texts in an initial
pipeline validation run, using a balanced subset of
the 27 benchmarking charts (two per chart type and
complexity level). These texts served as stimuli in
the PVI interviews (See 3.2), in which participants
evaluated MLLM-generated alt texts rather than
the gold-standard texts. Presenting gold-standard
texts to PVIs would have introduced a methodolog-
ical circularity, as the gold-standards texts were
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iteratively refined based on prior PVI feedback. Alt
texts are generated in a strict output format and
parsed into sections. All metrics are computed
separately for the full text, the short description
(metadata), the short description (overview), and
the long description, when relevant.

Semantic similarity was computed as the co-
sine similarity of sentence embeddings extracted
using SBERT (Reimers and Gurevych, 2019). Em-
beddings were computed separately for four textual
units: the full alt text, the short description (meta-
data), the short description (overview), and the long
description. High cosine similarity indicates sub-
stantial semantic overlap with the gold-standard,
while lower values reflect divergence in content or
phrasing.

Text length was assessed through descriptive
statistics of character and word counts per sec-
tion, comparing gold-standard and generated texts
across chart types and complexity levels.

LLM-as-a-judge evaluation (Gu et al., 2025)
was conducted using OpenAI’s 04-mini model ac-
cessed via OpenRouter (OpenAl, 2024) to rate each
generated alt text along six criteria: clarity, concise-
ness, neutrality, perceived completeness, complete-
ness, and correctness. Ratings were produced on a
Likert scale and compared against human ratings
on the shared subset of criteria. We treated com-
pleteness and perceived completeness as distinct
criteria. Completeness assesses whether the alt text
factually covers the essential elements of the chart
(verifiable against the chart image and underlying
CSV data), and can therefore only be evaluated
by the LLM judge. Perceived completeness, by
contrast, captures the subjective impression of suf-
ficiency, i.e. whether the text appears to cover
everything important without requiring visual ac-
cess to the chart. We introduced this distinction
to enable PVI participants to provide meaningful
completeness-related judgments despite their vi-
sual impairment.

Human evaluation was conducted with five
PVIs across 12 charts (12 x 5 = 60 ratings). Prior
to the evaluation, participants received a single ver-
bal explanation of the four rating criteria (neutrality,
clarity, conciseness, and perceived completeness)
to ensure a shared understanding. We excluded
completeness and correctness from the human eval-
uation as they require direct visual access to the
chart and underlying data.
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Figure 4: Overall SBERT similarity distribution across
chart types and complexity levels.

5 Results

The results for quantitative and qualitative evalua-
tions are detailed in the following sections.

5.1 Semantic Similarity

Figure 4 shows the overall similarity distribution
aggregated across all alt text sections.

Across all three chart types, simple charts gener-
ally yield higher and more concentrated similarity
scores than complex ones, with the exception of bar
charts, where simple and complex conditions show
comparable medians and interquartile ranges. Com-
plex line and stacked bar charts show the lowest
medians and widest interquartile ranges, reflecting
the greater challenge of summarizing multi-layered
visualizations. Simple bar charts exhibit several
low-scoring outliers, though the bulk of scores re-
mains above 0.80. When broken down by alt text
section (not shown), the overview and long de-
scription sections diverge more strongly from the
gold-standard and exhibit higher variance, which is
expected given that these sections require abstrac-
tion and trend prioritization rather than extraction
of fixed metadata.

5.2 Text Length and Conciseness

MLLM-generated texts are consistently longer than
gold-standard alt texts and show a heavier tail of
very long outputs, particularly for complex charts.

5.3 LLM-Judge and Human Evaluation

Overall, both evaluators assign high scores across
shared criteria, indicating broad consensus that the
generated chart alt texts meet essential quality stan-
dards. Median scores are closely aligned for clar-
ity and perceived completeness, suggesting that
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LLM judgements approximate human assessments
on these dimensions. However, the LLM exhibits
greater score variability and applies stricter criteria
for conciseness and neutrality than PVIs.

Human scores show the greatest variation in clar-
ity. PVIs awarded high clarity ratings when termi-
nology was simple, structures were explicit, and
trends were described sequentially. Lower scores
were associated with special terminology, ambigu-
ous references, screen reader incompatibilities, and
descriptions that assumed the reader could refer
back to the chart visually. No systematic direc-
tional bias was observed in LLM clarity scores
relative to human ratings.

Conciseness is the dimension where LLM-judge
and human evaluation diverge the most. The LLM
applies stricter internal standards, while PVIs tend
to tolerate longer descriptions if they are perceived
as informative. Users lowered conciseness ratings
when descriptions were numerically saturated, re-
dundant, or structured as long enumerations. These
were reported as cognitively demanding. Con-
versely, very short descriptions occasionally raised
concerns about missing context.

Neutrality scores are high and closely aligned
for simple charts. Minor discrepancies emerge for
complex charts, where the LLM occasionally penal-
izes formulations that PVIs still consider neutral.
User feedback suggests that neutrality concerns
arose less from evaluative language than from struc-
tural choices, such as consistently pairing certain
entities together in a way that implied an implicit
framing.

Perceived completeness ratings are similarly
distributed across both evaluators, though the LLM
shows a slightly wider score range. For PVIs,
perceived completeness depended primarily on
whether the description conveyed a coherent overall
picture rather than exhaustive detail. High scores
were given when PVIs could mentally reconstruct
the main trends and relationships; lower scores oc-
curred when key contextual anchors, such as start
or end values, time references, or explicit state-
ments about the absence of relationships, were
missing.

5.4 Inter-Generation Consistency

Figure 5 shows pairwise cosine similarity scores
across ten generation runs per chart, aggregated
across all alt text sections.

Complex charts show somewhat broader distri-
butions, indicating greater output variability when

Line Simple Bar Simple Stacked Bar Simple

Line Complex Bar Complex Stacked Bar Complex

%3 04 05 06 07 08 09 10 D3 04 05 06 07 08 09 10 93 04 05 06 07 08 09 10
Cosine similarity Cosine similarity Cosine similarity

Figure 5: Pairwise cosine similarity scores across ten
generation runs, broken down by chart type and com-
plexity.

the model must describe multi-layered visualiza-
tions. The overall stability is largely driven by
the metadata section, which is nearly determinis-
tic across runs. When examined by section (not
shown), the overview and long description exhibit
markedly greater variability, particularly for com-
plex charts, confirming that output instability is
concentrated in the sections requiring abstraction
and trend prioritization rather than in structured
factual components.

6 Discussion

The results converge on a coherent picture of the
strengths and limitations of MLLM-generated chart
alt texts. Across all evaluation dimensions, the
metadata section emerges as the most robust com-
ponent: similarity to the gold standard is high and
stable, length is well-controlled, and outputs are
nearly deterministic across generation runs. This
consistency reflects the structured, rule-governed
nature of metadata content, which is directly deriv-
able from the underlying chart data.

In contrast, the overview and long description
sections are less stable. Semantic similarity to the
gold standard is lower and more variable, the gen-
erated texts tend to be longer than their manually
authored counterparts, and the output consistency
across repeated runs is reduced, particularly for
complex charts. These patterns are expected since
both sections require the model to abstract, priori-
tize, and synthesize information rather than simply
extract it. However, the variability they introduce
poses a challenge for deployment in contexts where
predictable and consistent output is required.

The quality evaluation broadly corroborates
these findings. Both LLM and human evaluators
rate the generated texts highly for clarity and com-
pleteness, suggesting that the outputs are generally
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well-formed and informative. Conciseness is the
dimension that most clearly differentiates the gen-
erated texts from gold-standard texts, with LLM-
generated outputs consistently running longer, par-
ticularly for complex charts. The alignment be-
tween LLM-judge and PVI ratings is encouraging
and suggests that LLM-based evaluation could be
useful at least for clarity and perceived complete-
ness. The LLM applies stricter standards for con-
ciseness and neutrality.

A key implication of these findings concerns the
role of MLLMs in the generation pipeline. The
metadata section, whose content is fixed and deter-
ministic, could be better handled by rule-based tem-
plates, which would eliminate the residual variabil-
ity observed even in this structured section. MLLM
generation is most valuable for the overview and
long description, where flexible natural language
generation adds the greatest benefit and no deter-
ministic alternative exists. Taken together, the
findings support a hybrid approach: determinis-
tic template generation for metadata, and carefully
prompted MLLM generation for higher-level de-
scriptions. Even in its current form, however, auto-
matically generated alt text represents a substantial
improvement over its absence and brings chart ac-
cessibility within practical reach for high-volume
publishing environments.

A limitation of the current study is the relatively
small evaluation set and pool of PVI participants.
The findings are based on 27 gold-standard charts
and five PVIs, which constrains the statistical ro-
bustness of the human evaluation results, even
though the effort provides a good starting point
and qualitative insights are valuable for this line of
work. Additionally, the scope is limited to three
chart types from a single German-language pub-
lisher, which may limit generalizability, and the
results should be seen as the outcomes of prelimi-
nary work on a valid, real-world case study.

7 Conclusions

This study investigated whether MLLMs can auto-
matically generate well-formed German chart alt
texts that meet the needs of PVIs and match the
quality of manually authored gold-standards. Fo-
cusing on bar, line, and stacked bar charts from the
Neue Ziircher Zeitung (Neue Ziircher Zeitung), we
defined a structured alt text schema, constructed a
gold-standard corpus in iterative collaboration with
PVIs, and evaluated MLLM-generated descriptions

in terms of clarity, conciseness, meaningfulness,
and output consistency.

The results demonstrate that MLLM-generated
alt texts are a viable and practical solution for im-
proving chart accessibility at scale. Generated
texts were consistently rated as clear and complete,
and PVIs perceived them as providing meaning-
ful added value. Performance was strongest for
simpler charts, where generation was more stable
and outputs more closely aligned with the gold-
standard. The evaluation also identified a clear
division of labor: metadata-based short descrip-
tions could potentially be better generated via de-
terministic templates, while MLLMs are most ef-
fectively employed for overviews and long descrip-
tions where linguistic generation is required. A
hybrid pipeline combining both approaches is a
practical and scalable strategy.

Several directions for future work emerge from
this study. First, expanding the gold-standard cor-
pus to cover a broader range of chart types, com-
plexity levels, and source domains would improve
generalizability. Second, enlarging and diversify-
ing the pool of PVI participants would strengthen
the statistical robustness of the human evaluation.
Third, integrating inter-generation consistency anal-
ysis directly into the evaluation pipeline would sup-
port ongoing quality monitoring in production set-
tings.

Limitations

The qualitative evidence is based on a small sam-
ple of five PVIs and a limited set of charts. Thus,
the findings may not represent the full diversity of
screen-reader use and information needs. Further-
more, SBERT similarity measures semantic over-
lap, but it cannot assess structural compliance, cog-
nitive load, or screen-reader-specific issues. Com-
plex charts remain the main challenge: even accu-
rate alt texts can be cognitively demanding.
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