Wwilddsc

=~ "WildDoc: How Far Are We from Achieving Comprehensive and
Robust Document Understanding in the Wild?

An-Lan Wang'f, Jingqun Tang""*, Lei Liao"', Hao Feng', Qi Liu', Xiang Fei',
Jinghui Lu!, Han Wang', Hao Liu', Yuliang Liu?, Xiang Bai’>, Can Huang'
'ByteDance, China
2Huazhong University of Science and Technology, China
{wanganlan, tangjingqun, can.huang}@bytedance.com, {ylliu, xbai}@hust.edu.cn

Abstract

The rapid advancements in Multimodal Large
Language Models (MLLMs) have significantly
enhanced capabilities in Document Under-
standing. However, prevailing benchmarks
like DocVQA and ChartQA predominantly
comprise scanned or digital documents, in-
adequately reflecting the intricate challenges
posed by diverse real-world scenarios, such
as variable illumination and physical distor-
tions. This paper introduces WildDoc, the in-
augural benchmark designed specifically for
assessing document understanding in natural
environments. WildDoc incorporates a di-
verse set of manually captured document im-
ages reflecting real-world conditions and lever-
ages document sources from established bench-
marks to facilitate comprehensive comparisons
with digital or scanned documents. Further,
to rigorously evaluate model robustness, each
document is captured four times under differ-
ent conditions. Evaluations of state-of-the-art
MLLMs on WildDoc expose substantial per-
formance declines and underscore the models’
inadequate robustness compared to traditional
benchmarks, highlighting the unique chal-
lenges posed by real-world document under-
standing. Our project homepage is available at
https://bytedance.github.io/WildDoc.

1 Introduction

Recent advancements in Multimodal Large Lan-
guage Models (MLLMs) have significantly en-
hanced their capabilities across various vision-
language tasks. Notably, recent studies [8, 10, 24,
46, 50, 51, 53] have extended the application of
MLLMs from processing basic low-resolution im-
ages to comprehending high-resolution document
images [8, 10, 22, 24, 46], marking a significant
shift in their scope of applicability.

Despite these technological strides, prevalent
benchmarks for document understanding [12], e.g.,
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Figure 1: Comparison of WildDoc with existing bench-
marks for document understanding, highlighting the
predominance of scanned or digital document images
in current benchmarks versus the real-world captured
document images in WildDoc.

DocVQA [30], InfoVQA [29], ChartQA [28], are
predominantly composed of scanned or digital doc-
uments (see Figure 1, top). These benchmarks fail
to capture the challenges posed by documents in
the real world, which often involves photo captur-
ing of paper documents and screen capturing of
electronic records, each introducing complexities
such as variable views, illumination, and physical
distortions. Consequently, these limitations prompt
critical inquiries regarding the efficacy of current
models under real-world conditions, leading us to
question: How far are we from achieving compre-
hensive and robust document understanding in
the wild?

To address this question, we introduce WildDoc,
the first benchmark focusing on document under-
standing in the real world, as depicted in Figure 1
(bottom). This benchmark boasts a meticulously
curated collection of over 12,000 document im-
ages that reflect a broad spectrum of real-world sce-
narios. These real-world photographic factors are
mainly categorized into five: Environment, [llumi-
nation, View, Distortion, and Effect, each with mul-
tiple variations to thoroughly simulate real-world
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complexities (detailed in Table 1).

Moreover, WildDoc utilizes the same document
sources as three widely used benchmarks [28-30],
which offer three advantages: 1) It can cover a
variety of common document types, i.e., regular
documents, charts, and tables; 2) It allows for the
reuse of existing question-answer pairs from these
benchmarks, thereby reducing annotation efforts;
3) It facilitates direct and fair comparisons between
scanned/digital and real-world document under-
standing capabilities, thereby highlighting perfor-
mance discrepancies. Additionally, we introduce a
consistency metric designed to evaluate the robust-
ness of model performance across varied real-world
conditions. Specifically, each document is captured
under four distinct scenarios, and this metric mea-
sures its ability to consistently provide accurate
answers.

Based on WildDoc, we conduct experiments
to evaluate numerous representative MLLMs, in-
cluding general MLLMs (e.g., Qwen2.5-VL [32])
and the leading closed-course MLLMs (e.g., GPT-
40 [31], Doubao-1.5-pro [15]). The experiment re-
sults demonstrate that (1) Existing MLLMs exhibit
a large performance decline in WildDoc compared
to traditional document benchmarks, with models
like GPT-40 showing an average performance de-
crease of 35.3. (2) Existing MLLMs demonstrate
inadequate robustness in document understanding.
This is evident from their lower scores in consis-
tency evaluations, with Doubao-1.5-pro achieving
the highest score of 50.6. (3) Some models exhibit
minimal performance variations and tend to satu-
rate on the original benchmark, yet they experience
significant performance declines and disparities on
WildDoc. As a result, these findings reveal that
there is still a large room for comprehensive and
robust document understanding in the wild, and
highlight the value of WildDoc.

Our contributions are summarized as follows:

* We establish WildDoc, a benchmark designed
to systematically evaluate the document un-
derstanding ability of existing MLLMs, which
provides the community with fresh insights
on document understanding in the real world.

* To thoroughly evaluate existing models, we
further propose a new robustness metric —
Consistency Score. This metric evaluates
whether the model can consistently handle
varying real-world situations.

Factor Choices

Environment Indoor, Outdoor
. Light, Dark
IIlumination
Flashlight On, Flashlight Off
View Top, Down, Left, Right, etc.
Distortion Crease, Wrinkle, Bend, etc.
Effect Shadows, Overexposure, Blur, etc.

Table 1: The five most common factors affecting docu-
ment understanding in real-world scenarios. For each
factor, various choices are further provided to illustrate
the range of possible conditions.

* We benchmark numerous advanced MLLMs
on WildDoc, revealing significant potential
for improvement in robust document under-
standing.

2 Related Works

2.1 MLLMs for Document Understanding

Multimodal Large Language Models [2, 6, 9-11,
13, 21, 24-26, 32, 35, 40-43] have demonstrated
remarkable performance across a range of vision-
language tasks, particularly distinguished by their
exceptional zero-shot capabilities. Beyond these
tasks, the problem of understanding documents has
received a fair amount of interest recently [22]. For
example, early works like LLaVAR [50] extend
LLaVA [23] into the realm of document under-
standing by tuning in collected document datasets.
Furthermore, DocPedia [10] introduces higher in-
put resolution by leveraging frequency informa-
tion, achieving remarkable performance. More re-
cently, mPLUG-DocOwl [46], TextMonkey [24],
IXC4KHD [8], TextSquare [35], and Vary [44] fur-
ther enhance the document understanding ability by
leveraging large-scale document-related datasets
and increasing the input resolution. TextHarmony
[53] further unifies the perception, understanding,
and generation of visual text. Despite the promising
results achieved by the above-mentioned MLLMs
in the document understanding area, their docu-
ment understanding capabilities in real-world sce-
narios are not fully validated. This is primarily due
to the lack of benchmarks for documents in the
wild.

2.2 Document Understanding Benchmarks

Existing document understanding benchmarks [12,
18, 30, 33, 36] can be mainly divided into two cate-
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Figure 2: Overview of the WildDoc. (a) For every document, we manually capture four images under different
setups. (b) Several representative examples that encompass different real-world conditions. More examples are

listed in the Appendix.

Figure 3: Statistics on image capture setup.

gories according to the type of images: (1) scanned
document images [30], which contains images that
are scanned and binarized. (2) digital document im-
ages [17, 18, 29]. For example, TableVQA-Bench
[18] uses a rendering tool to collect synthetic im-
ages in the Wikipedia style, and AI2D [17] crawls
images from Google Image Search. Despite play-
ing a crucial role in benchmarking document un-
derstanding, these benchmarks overlook the gap
between scanned/digital documents and real-world
captured documents, thus, they are unable to ac-
curately assess the performance of current models
on documents encountered in the real world. In

this work, we establish WildDoc, the first docu-
ment benchmarks that focus on real-world captured
document images. It contains manually captured
document images from different scenarios.

3 WildDoc Benchmark

In this section, we detail the data collection and
filtering process and present some statistics.

3.1 Data Collection

Firstly, we introduce the raw document source of
WildDoc, which aims to ensure a broad coverage
of the various types of documents encountered in
everyday life. Specifically, our focus is primar-
ily on documents from three previous benchmarks,
DocVQA [30], ChartQA [28], and TableVQA [18].
Utilizing these documents offers two main bene-
fits: 1) Reusing the Question-Answer pairs from
these benchmarks reduces the burden of annotation,
and 2) It allows for a direct and fair comparison
between WildDoc and these benchmarks, thereby
highlighting the performance gap.

Next, we detail the document image capture pro-
cess. Prior to image capture, all documents are
printed using high-resolution printers to preserve
the original text clarity and layout nuances, and
each document is carefully trimmed, adjusting its
physical dimensions. To ensure the captured im-
ages in our benchmark cover a wide range of sce-
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narios encountered in daily life, we selected five
key factors (i.e., environment, illumination, view,
distortion, effect) that are common in the real world,
and offers multiple choices for each, as listed in Ta-
ble 1. Figure 2 provides several examples. During
the image capture sessions, each participant ad-
heres to predefined but varied setups. Additionally,
we do not restrict the types of image capture equip-
ment used in the data collection process; instead,
we embrace the diversity of equipment, which al-
lows us to collect data that better represents the
varying qualities of images, ultimately enhancing
the diversity of WildDoc.

3.2 Data Filtering

Upon completing all data collection processes, we
convened a special panel of quality inspectors to
review all collected images to ensure their effec-
tiveness. Before the formal review, all quality in-
spectors are provided with a detailed explanation
of the review guidelines. Essentially, every cap-
tured document image must meet two fundamental
requirements: 1) Adherence to the specified setup,
and 2) The image content must allow for the cor-
responding annotated questions to be answered ac-
curately. Images that fail to meet these criteria are
returned for recapture. Based on these criteria, the
data filtering stage consists of two rounds:

In the first round of reviews, the primary focus
is to rigorously evaluate whether the captured doc-
uments adhere to the specified setup and ensure
that no parts of the documents are missing. This
baseline check does not require extensive expertise
from the inspectors, as it mainly revolves around
adherence to explicit, predefined procedural stan-
dards rather than subjective interpretations.

In the second round of reviews, quality inspec-
tors are tasked with a thorough assessment of the
captured documents in conjunction with the cor-
responding question-answer pairs, to ensure that
the answers can indeed be accurately derived from
the document images. This rigorous scrutiny vali-
dates the relevance and accuracy of the benchmark.
In this round, each inspector must be proficient in
English to effectively comprehend the documents,
questions, and answers.

3.3 Data Quality

OCR accuracy. We quantify OCR [34, 37-39,
52] accuracy on 100 randomly selected documents
from DocVQA and WildDoc benchmarks using

PaddleOCR [4], noting a 20.2% decline in Line-
level accuracy in WildDoc.

Image quality. We employ LIQE [49], a no-
reference quality metric correlating strongly with
human perception, to rate 1000 images on a scale
from O (Bad) to 4 (Perfect). The average quality
score of DocVQA is 3.40, compared to 1.57 for
WildDoc.

Answerability. To verify the consistency be-
tween WildDoc and the original dataset, a human
performance validation on the DocVQA subset
(1000 randomly selected questions) is performed.
Participants achieve 97.2% accuracy on WildDoc
versus 98.1% on original scans. The marginal 0.9%
gap confirms that performance drops in MLLMs
stem from understanding limitations rather than
irrecoverable information loss.

3.4 Data Statistics

In Figure 2, we provide an overview of WildDoc.
The construct benchmark comprises over 12000
document images. In Figure 3 (a), the distribution
of the image capture setups is visualized, where
we maintain a diverse and balanced distribution of
choices for different factors, which enhances the
reliability of WildDoc.

More statistics are illustrated in the Appendix A.

4 Experiments

4.1 Metrics

Accuracy and ANLS. Following previous bench-
marks [18, 28, 30], we report the Average Normal-
ized Levenshtein Similarity (ANLS) and Accuracy
(Acc.).

Consistency score. In WildDoc, we manually cap-
ture four images for each document with different
setups. This enables us to evaluate the robustness
of models when handling different real-world sce-
narios. Specifically, for one question, the model
must correctly answer the question based on each
of the images for its response to be considered
positive; otherwise, it is considered negative. The
consistency score offers a more precise evaluation
of the model’s performance, reflecting its capability
in robust document understanding.

More details are provided in the appendix A.

4.2 Main Results

Table 2 presents the performance of several state-
of-the-art open-source and closed-source MLLMs.
All models suffer a decline in all three subsets,
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DocVQA ChartQA TableVQA AVG
Model Origin | WildDoc Origin | WildDoc Origin | WildDoc :
ANLS ‘ ANLS  Consistency | Acc. ‘ Acc. Consistency | Acc. ‘ Acc. Consistency | Acc. Consistency

MiniMonkey-2B [2024] 86.5 543322 228315 735 323412  12.0-203 51.1  31.3-198 134-179 |39.3 16.1-232
Monkey [2024] 56.6  31.0-256  9.9-21.1 557 224333  9.8-126 334 23.0-104 11.7-113 | 254 10.5-149
Phi-3.5-Vision [2024] 704 30.7-397  11.9-1838 715 29.1 424 124 -167 59.7 28.6-31.1 11.1-175 | 295 11.8-177
TextHarmony [2024] 492 37.1-121  16.0-11.1 38.6 21.9-167 102-11.7 20.1 147 54 6.5-82 246 10.9-137
mPLUG-OwI3 [2024] 462 27.7-185 11.2-165 402 22.8-174 11.0-118 215 168 47 7.9 838 224 10.0-124

Janus-Pro-7B [2025] 409 19.5-214 5.8-13.7 25.1 12.3-12.8 6.6 -5.7 33.1  20.2-129 13.8 -6.4 17.4 8.7 -8.7
Llava-Onevision-7B [2024] 872 529343 23.7-292 80.3 49.4-309 20.2-292 627 339288 133206 |454 19.1 263
GLM-4V-9B [2024] 81.0 66.5-145 50.3-162 30.1  23.0-7.1 14.8 82 61.1 465-146 28.4-18.1 | 454 31.2-142
MiniCPM-V2.6 [2024] 90.1 629272 323306 79.5 43.6-359 19.1 245 68.3 435248 19.2-243 | 500 23.5-265
SAIL-VL-2B [2025] 86.1 49.8 363 21.1-286 80.3  49.4 309 147 347 64.6 350296 153-197 | 447 17.0-277
InternLM-XC2.5 [2024] 90.4 543361 323220 819 40.6-413 19.1-215 71.8 38.8-330 149239 |44.6 22.1-225
Ovisl.6-Gemma2-9B [2024] 88.9 58.0-309 284296 81.1 49.4 317 18.6-308 472 282-190 12.5-157 | 452  19.8 254
InternVL2.5-8B-MPO [2024] | 92.1 59.6-325  27.6-32.0 83.1 41.6-415 18.6-23.0 70.1  38.6-31.5  12.1 265 | 46.6 194 272
Qwen2.5-VL-7B [2025] 939 79.8-141 62.6-172 87.6 648 228 39.0-258 759 572-187 352220 | 673 456217
InternVL2.5-78B-MPO [2024] | 954 69.5 259  42.8-26.7 883 438445 28.9-149 76.8 458310 19.8 260 |53.0 30.5-225
Qwen2.5-VL-72B [2025] 955 80.3-152 63.1-172 89.5 66.5-230 455210 83.2 64.8-184 404244 |70.6 49.7-209

Closed-source MLLMs

GPT-40 [2024] 91.5 63.2-283 39.5-237 86.7 30.3-564  20.6-9.7 757 544213 27.0-274 | 493  29.0-203
Gemini-1.5-pro [2024] 924 81.0-114 68.6-12.4 81.3 30.6-507 20.8-98 80.0 67.3-127 462 -21.1 |59.6 452-144
Claude3.5 sonnet [2024] 954 543411 259284 90.8 37.1-537 24.1-130 82.1 451370 265-186 | 455 255200
Doubao-1.5-pro [2025] 96.9 77.3-196 57.3-200 89.1 79596  66.6-12.9 82.6 64.6-180 41.2-234 |73.7 55.0-187

Table 2: Performance of the leading MLLMs. We report the results on WildDoc and the corresponding results in the
original benchmark. The details of the consistency score are illustrated in the metrics section. “AVG.” indicates the
average results on WildDoc. The top result is bolded, while the second-best is underlined.

GPT-4o0 suffers a decline of 28.3, 56.4, 21.3 in the
three subsets, respectively. The results indicate
that current MLLMs have not yet achieved satisfac-
tory levels of document understanding capability
when handling real-world scenarios. Among these
models, Doubao-1.5-pro [15] stands out with an
average accuracy of 73.7%, and Qwen2.5-VL-72B
achieves the second highest average accuracy.
Additionally, we have an interesting finding that
some models exhibit similar performance on the
original dataset, yet display significant discrepan-
cies when evaluated on WildDoc. For example,
both InternVL2.5-78B-MPO and Claude3.5 sonnet
score 95.4 on the original DocVQA benchmark,
yet this difference expands to 15.2 points on the
WildDoc benchmark. Furthermore, we select the
top five models based on their performance on the
WildDoc and calculate their mean and standard de-
viation on the original DocVQA benchmark, which
are 94.98 and 0.612, respectively. This suggests
that DocVQA may offer limited insights into the
performance differences among the models. In con-
trast, on WildDoc, these values are 76.0 and 6.1,
indicating a broader dispersion and more distinct
performance variations among the models. These
results further highlight the value of WildDoc in
benchmarking the document understanding ability.
For the robustness evaluation, all models suffer
a further decline. Notably, Doubao-1.5-pro records
the highest average consistency score of 55.0, in-
dicating a large room for improvement for current

MLLMs.

5 Conclusion

To thoroughly evaluate the performance of exist-
ing models, in this work, we establish the first
real-world document understanding benchmark,
WildDoc, which incorporates over 12K manually
captured document images that cover various real-
world factors. Based on WildDoc, we evaluate
several state-of-the-art MLLMs. The results show
that there is a large performance gap between
scanned/digital and real-world document under-
standing, suggesting substantial opportunities for
enhancement. We aspire that WildDoc will offer
the research community fresh insights.

Limitations

The document source of WildDoc is derived from
three widely used document benchmarks, which
may hinder the coverage of real-world documents.
Additionally, it’s important to note that our study
is concentrated solely on English, which may limit
the broader application of our benchmark and find-
ings to other languages.
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A Appendix
A.1 More Statistics

We present statistics regarding the image capture
equipment used. As illustrated in Figure 4, we
ensure a diverse range of image capture devices are
maintained.

Figure 4: Statistics on the image capture equipment.

A.2 Metrics

Here, we provide more details about the metrics
used in the main manuscript.

The Accuracy metric quantifies the proportion
of questions where the predicted answer precisely
corresponds with any of the designated target an-
swers for that question.

For the Average Normalized Levenshtein Simi-
larity (ANLS), we follow previous works, which is
defined as follows:

ANLS = 4 2 (max; s (ai,04,)), (1)

where s (a;j,04,) is defined as 1 — N L(ajj;, 04;)
when N L(a;j,04), the normalized Levenshtein
distance, is less than a predefined threshold 7; oth-
erwise 0. we set the threshold 7 = 0.5, as previous
works do.

In the main manuscript, we introduce the Consis-
tency score, a robustness metric designed to assess
the resilience of models when handling the same
question across images captured under various con-
ditions. This metric calculates the document-level
accuracy; a model’s response is considered accu-
rate only if it correctly answers the question in all
four distinct scenarios presented.

A.3 Case Study

To clearly illustrate the gap between real-world cap-
tured and scanned/digital document images, and
to thoroughly analyze the performance differences
in these two scenarios, here, we provide several

examples from the origin benchmark and Wild-
Doc, along with the answers of the leading MLLM,
Qwen2.5-VL.

As shown in Figure 5, Qwen2.5-VL-72B
correctly answers the question in the orig-
inal DocVQA [30] benchmark, because the
scanned/digital document images are clear and
well-aligned. In contrast, the model fails to answer
the question correctly in WildDoc, as the model in-
correctly aligns cells from different rows together,
and fails to locate the answer in the second exam-
ple.

In Figure 6, we present two examples from the
ChartQA [28] benchmark. As with the previous ex-
amples, Qwen2.5-VL encounters difficulties with
real-world captured document images, which can
be attributed to variations in photo angles and the
presence of creases on the documents.

In conclusion, these cases vividly demonstrate
the challenges that existing models face when deal-
ing with real-world document images, particularly
when confronted with issues such as variations in
photo angles and the presence of creases in docu-
ments—issues that are seldom encountered in tra-
ditional scanned or digital document images. Con-
sequently, conventional benchmarks often fail to
reflect a model’s performance in real-world appli-
cations accurately. Our newly proposed benchmark
addresses the gap, which enables a more compre-
hensive evaluation of a model’s ability to process
complex and irregular document images.

A.4 More Information about WildDoc.

In Figure 7, we provide more examples of WildDoc.
The WildDoc will be open-sourced under the CC
BY-NC 4.0 License. The benchmark construction
cost is mainly divided into two parts: document
image acquisition and filtering. Document image
acquisition costs approximately two months and $
5,000. The filtering session costs approximately
two weeks and $ 500. Each participant in the image
capture session is provided with a detailed version
of the data collection section and several data ex-
amples that we captured. For the quality inspector
in the second round, it is required that they hold at
least a university-level degree or higher academic
qualifications, ensuring a deep level of understand-
ing in analyzing the content of the documents (e.g.,
tables, infographics).
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Question: What percentage of non-smokers feel there should be \
less emphasis on money in our seciety?
GT : 82

Emotional Enhancement

= “
e ow -
e = =
Origin: 82 WildDoc: 75

Question: How many sustainability committee meetings has Y. C.

Deveshwar attended?
GT :3

1=

K Origin: 3 WildDoc: 6 /

Figure 5: Evaluation results of Qwen2.5-VL-72B in the
Original DocVQA [30] and our WildDoc benchmark.

The answer in the figure is highlighted in red. Zoom in
for the best view.

Question: What political party has the highest rate of 'confirmed respondents'?
GT : Demoncrat

Nonresponse tilted RBS sample more
Republican; largely fixed by weighting
Modeled partisan leaning for RYS i R8S study

0100
5% G, sax

Fullvoter  Have phone | Confirmed
e number | respondents

Origin: Demoncrat WildDoc: Republican
Question: What percentage of emergency department visits were from female
patients in 2014?
GT : 55.5%

K Origin: 55.5% WildDoc: 45.6% /

Figure 6: Evaluation results of Qwen2.5-VL-72B in the
Original ChartQA [28] and our WildDoc benchmark.

The answer in the figure is highlighted in red. Zoom in
for the best view.
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Figure 7: Visualization of several examples from WildDoc.
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