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ABSTRACT

The recent progress of Video Multimodal Large Language Models (Video MLLMs)
has greatly advanced multimodal understanding and reasoning in video analy-
sis. However, the robustness of these models under diverse noise conditions that
commonly occur in real-world scenarios remains largely unexplored, and existing
research lacks systematic evaluations to comprehensively assess Video MLLM
performance on question answering tasks under various noise conditions, both
of which limit their reliability in practical deployments. To bridge this gap, we
propose a thorough robustness benchmark encompassing 36 noise types in 8 cate-
gories, spanning diverse video categories and question types, resulting in 21,924
noise-corrupted test videos for comprehensive evaluation of Video MLLMs’ ro-
bustness. We evaluate 10 state-of-the-art MLLMs on this novel benchmark for the
initial systematic evaluation from multiple perspectives. Our multi-faceted analysis
uncovers existing bottlenecks and performance degradation under certain noise
scenarios, particularly for tasks requiring fine-grained understanding and reason-
ing. Additionally, we also examine the effectiveness of current image restoration
techniques in mitigating noise effects and discuss their limitations. By constructing
this extensive benchmark, our work lays a foundation for the systematic evalua-
tions of Video MLLMs, offering insightful findings for future research on robust
video-language understanding.

1 INTRODUCTION

Video understanding Cho et al. (2025); Shaker et al. (2025); Tang et al. (2023) is a core capability
for modern intelligent systems, underpinning a wide range of downstream tasks such as action
recognition Abdelkawy et al. (2025), optical character recognition Nagaonkar et al. (2025), and scene
graph generation Kim et al. (2025). Recent advances in large language models (LLMs) Touvron et al.
(2023); Achiam et al. (2023) have fueled a paradigm shift in video understanding, where researchers
have achieved remarkable progress by introducing visual mapping layers Liu et al. (2023) that project
visual signals into the LLM processing space. This approach has led to the rapid development of
Video Multimodal Large Language Models (Video MLLMs) Maaz et al. (2023); Lin et al. (2023); Li
et al. (2024c), resulting in a diversity of available models for many tasks. To evaluate the performance
of these models on video understanding, some benchmarks have been introduced, focusing more on
some aspects, such as longer video contexts Tan et al. (2025); Zhou et al. (2024); Fang et al. (2024)
and specific application domains Xu et al. (2024b); Gao et al. (2025); Xie et al. (2025).

Despite the significant progress brought by these studies, a pervasive challenge in practical video
analysis (i.e., the presence of noise corruption) may be overlooked and remain largely underexplored.
Noise is known to impact the performance of LLMs remarkably Chen et al. (2023). Thus, the above
motivations lead to our study: Do Video MLLMs remain robust when faced with various types of
noise corruption that commonly occur in practical deployment scenarios?

In practice, visual noise can be occasionally introduced by imperfect filming techniques, hardware lim-
itations, or transmission errors Boncelet (2009), and may be unnoticed in real-world situations Wang
& Zhu (1998). Consequently, visual noise remains hidden in videos, potentially undermining the
performance of Video MLLMs Schiappa et al. (2022). Previous works also show that MLLMs are
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Q: Did the original sunflower 
manage to reach the other 
grass land?

A: No, it died on the way. 
But it sowed the seed 
across the other side.

Q: Did the original sunflower 
manage to reach the other 
grass land?

A: Yes, the original 
sunflower managed to 
reach the other grass land. 
It was able to grow and 
grow until it reached the 
other side of the grass.

Video

Figure 1: Overview of the eight major categories of noise included in our benchmark, with detailed
noise types under each category. When applying Video MLLMs for video understanding, we expect
to obtain reliable answers. However, in practice, due to the impact of visual noise, Video MLLMs
may produce incorrect answers.

Table 1: Comparisons between our NoisyVideo benchmark and peer benchmarks about visual noise.
Icons represent different noise types: Quality, Temporal, Blur, Lighting/Color, Scene Interference,
Digital, Occlusion, and Compression.

Model

Quality Temporal Blur Lighting Scene Digital Occlusion Compression

Total Year Type Task/Model

Hendrycks et al.Hendrycks & Dietterich (2019) 3 – 4 2 3 2 – 1 15 2019 Image Image Classification
Schiappa et al.Schiappa et al. (2022) 4 5 3 – – 3 – 3 18 2023 Video Video-Language Model

Sun et al.Sun et al. (2023) 3 – 4 2 3 2 – 1 15 2023 Image Text-Image retrieval
Chen et al.Chen et al. (2023) 4 1 5 2 3 4 – 1 20 2023 Image Vision-Language Model

Shirnin et al.Shirnin et al. (2024) – – 1 – 2 2 – – 5 2024 Image Vision-Language Model
Zeng et al.Zeng et al. (2024) – 2 1 1 – – 1 – 5 2024 Video Temporal Action Detection

Xie et al.Xie et al. (2025) – 2 2 3 5 1 – 2 15 2025 Video Autonomous Driving

NoisyVideo (Ours) 4 4 5 6 6 6 2 3 36 – Video Video Understanding

more sensitive to visual perturbations than textual perturbations Qiu et al. (2022). This implies
that analyzing the robustness of Video MLLMs on visual noise is a crucial and impactful research
direction. However, current benchmarks related to visual noise either do not support comprehensive
video understanding tasks Hendrycks & Dietterich (2019); Sun et al. (2023), or cover a narrow set of
visual noise types Schiappa et al. (2022); Zeng et al. (2024), as also shown in Table 1. We aim to
explore further in this direction.

To fill this gap, we propose a comprehensive benchmark that systematically evaluates the robustness
of Video MLLMs under a wide range of visually noisy conditions for video understanding tasks. Our
benchmark offers several distinctive features. First, we construct an extensive and fine-grained noise
set with 36 corruption types across 8 major categories (see Figure 1), covering degradations such
as quality, blur, temporal disruptions, lighting and color variation, scene interference (e.g., rain or
fog), digital noise, occlusion, and compression. This diversity enables rigorous and realistic testing.
Second, we employ multiple evaluation metrics, including subjective GPT-based scores, objective
SBERT-based semantic similarity for all question types, and conventional accuracy on True/False
questions, ensuring a holistic assessment of model robustness. Third, we conduct fine-grained analysis
across different model architectures, video genres, and question types, revealing nuanced patterns
of vulnerability and strength, such as the sensitivity of perception-based versus reasoning-based
questions, the unique challenges of specific video categories, and the influence of model structure on
robustness to visual noise. Furthermore, we examine whether recent image restoration techniques
can effectively recover the Video MLLMs’ understanding ability with visual noise.

Our analysis shows that pixel-level structural corruption substantially impairs the robustness of
most models. Additionally, we observe that certain models are highly sensitive to specific video
instances, noise types, or question categories, resulting in significant performance drops. While
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denoising methods can partially restore performance on simple question answering tasks, they remain
inadequate for recovering the fine-grained understanding required for complex reasoning. These
findings highlight the significant challenges in achieving robust video understanding. Our work
provides a practical and systematic benchmark for evaluating Video MLLMs and offers valuable
insights to guide the development of more robust models.

Our contributions are summarized as follows:

• A comprehensive visual noise robustness benchmark for Video MLLMs: We propose
the first systematic benchmark to evaluate the robustness of Video MLLMs, encompassing 8
broad categories and 36 noise types that represent various forms of video corruption relevant
to practical deployment scenarios.

• Multi-dimensional evaluation of robustness: We consolidate holistic measurements that
integrate subjective, objective, and accuracy-based metrics, showing a thorough quantitative
evaluation of Video MLLMs’ performance under various noise conditions.

• Fine-grained analysis across multiple perspectives: We conduct detailed analysis with
model architecture, video genre, and question type, revealing nuanced patterns among
different Video MLLMs and providing insightful findings for future research.

• Fully open-source benchmark and tools: We make our benchmark and its tools for
construction fully open-source to boost the research in video understanding. https:

//anonymous.4open.science/r/NoisyVideo-1AD5

2 NOISYVIDEO

In this section, we provide the detailed construction of our benchmark. Specifically, we elaborate
on the criteria of the visual noise types and evaluation metrics in our benchmark. To show its
effectiveness, we conduct the evaluation of representative Video MLLMs on this benchmark.

2.1 VIDEO DEGRADATION METHODOLOGY

We introduce a wide range of noise types that are representative of common video degradation
patterns to evaluate the robustness of Video MLLMs. While evaluating on naturally occurring noisy
videos would be ideal, most real-world noise conditions present significant challenges for systematic
analysis: they typically contain complex mixtures of multiple degradation sources that cannot be easily
disentangled, and lack corresponding clean reference videos for controlled comparison. Therefore,
following established practices in robustness evaluation Schiappa et al. (2022); Xie et al. (2025), we
adopt a hybrid approach that combines authentic reproduction methods with well-validated synthetic
generation techniques. For degradations that can be faithfully reproduced using standard processing
pipelines (such as compression artifacts), we employ real-world encoding workflows to generate
authentic corruptions. For other noise types, we implement established synthetic generation methods
documented in the literature to ensure controlled experimental conditions that enable systematic
analysis.

To ensure comprehensive coverage of potential degradation scenarios, we harvest noise types from
different sources in both image and video domains. From the literature Perry (2018); Ramesh et al.
(2022); Pyatykh et al. (2012); Lim (2006); Boncelet (2009); Foi et al. (2008); Zlokolica et al. (2006);
Amer & Dubois (2005); Amrani et al. (2021); Wang et al. (2019a); Zhang et al. (2021); Guo et al.
(2024); Hendrycks & Dietterich (2019), we identify 36 types of different noise due to capturing,
processing, and saving. Each noise reflects a realistic degradation that may influence the performance
of Video MLLMs in practical application scenarios.

For degradations that can be faithfully reproduced, we employ industry-grade encoders to generate
the distorted videos, ensuring these corruptions closely match their real-world counterparts. For
instance, to simulate H.265 compression artifacts, we utilize the same FFmpeg workflows used in
industry practice, producing artifacts that are representative of real-world compression noise.
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Figure 2: A preliminary study on different metrics in a controlled experiment.

2.2 NOISE TYPE

To better analyze the impacts of different noises, we further categorize them into 8 groups by
their characteristics. These categories are well recognized in the existing studies Hendrycks &
Dietterich (2019); Zeng et al. (2024); Wang et al. (2019b). Namely, they are distinct noises related to
quality, temporality, blurring, lighting/color, scene interference, digitality, occlusion, and compression.
Figure 1 depicts the relationships in this taxonomy.

We notice that some noise types have corruptions in the pixel continuity. More specifically, Quality
noise (e.g., Gaussian or impulse noise) emulates sensor imperfections or external interference, which
often occurs in low-light environments or with low-quality sensors. Blur noise like motion blur
and defocus blur replicates scenarios where camera movement or improper focus impact video
clarity, such as in handheld or dynamic recordings. Temporal noise, including frame drops, frame
repeats, and jitter, represents irregularities in video playback or transmission. These are common
in videos transmitted over unstable networks or in hardware-constrained systems. Alternatively,
compression (e.g., H.265 compression and JPEG artifacts) simulates distortions caused by lossy
encoding processes during video upload, download, or storage, which are frequently encountered
on streaming platforms or in bandwidth-limited scenarios. Occlusion is another important type of
noise, which simulates situations where the camera lens is partially blocked out by stains, or when the
shooting angle causes the target object to be partly covered. Digital distortions in videos cover a wide
range of artifacts. Some are related to geometric deformations, such as rolling shutter and elastic
distortions, which alter the shape and structure of objects within the frame. Others involve changes
in resolution, such as resolution degradation, which reduces visual clarity and detail. Additionally,
certain distortions affect color properties, like color quantization. Although the abovementioned
noises originate from different sources, it should be noted that from the perspective of their visual
manifestations, most of them ultimately result in the destruction of continuity information within the
frames.

The other types of noise do not damage the pixel integrity of objects in the frames. Lighting/color
noise, such as flicker, overexposure, or underexposure, primarily simulates challenging illumination
conditions rather than altering the underlying structure of objects. These lighting-related noises are
commonly used in data augmentation to improve the robustness of models against varying lighting
environments. Scene interference, such as rain, fog, and shadows, is designed to mimic environmental
conditions that are frequently encountered during outdoor video capture, for instance, in autonomous
driving or surveillance scenarios. These effects introduce additional visual complexity but do not
necessarily disrupt the object’s structure.

The gathered noise types are carefully constructed with our best efforts to cover diverse and realistic
scenarios, ensuring a comprehensive evaluation of Video MLLMs’ robustness. By thorough testing
under these noise conditions, we aim to examine the strengths and limitations of Video MLLMs.
Detailed descriptions and parameter settings for each noise type are provided in Appendix A.2.

2.3 EVALUATION METRICS

We find that existing studies generally rely on an LLM judge to evaluate the performance of Video
MLLMs Fang et al. (2024); Maaz et al. (2023); Xu et al. (2024b). We have conducted a preliminary
study with three measurements on video understanding with all visual noise as shown in Figure 2.
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It is worth noticing that different models exhibit varying changes in performance across different
metrics (i.e., columns A, B, and C), implying that relying on limited metrics could be biased.
Therefore, we tend to extend the benchmark with more measurements to improve the fairness and
comprehensiveness.

We follow the existing study Fang et al. (2024) to include a traditional measurement in our benchmark.
Specifically, the metric is scored by conventional LLMs, also known as GPT score. However, since
this scoring is subjective to single models, we aim to include alternative measurements. From
the literature, we identify the SBERT score Reimers & Gurevych (2019), which is objective and
commonly used in many LLM-related works Supriya et al. (2023); Zhong et al. (2020); Moon et al.
(2020). We include this metric in our benchmark.

To further enhance the comprehensiveness of the measurements, we consider the statistical measure-
ments, besides the predictive ones (i.e., GPT score) and the semantic ones (i.e., SBERT score). More
specifically, the accuracy is measured on the selection-based questions (i.e., True or False questions
in our benchmark) with concrete correct answers. It provides a new angle to assess the robustness of
Video MLLMs under noise conditions.

In summary, our evaluation framework incorporates:

✓ GPT Score: Subjective assessment following established practices in Video MLLM evalua-
tion, where GPT-4o OpenAI (2024) evaluates response quality based on relevance, correct-
ness, and completeness.

✓ SBERT Score: Objective semantic similarity measurement that computes cosine similarity
between model responses and ground truth answers using sentence embeddings, providing
reproducible and bias-free evaluation.

✓ Accuracy: Concrete performance measurement on selection-based questions (e.g.,
True/False, multiple-choice) with definitive correct answers, offering clear and interpretable
results for fundamental understanding assessment.

The NoisyVideo benchmark measures the abovementioned three metrics individually on both settings
with and without noise presence. The difference between the two measurements reveals the intrinsic
robustness of Video MLLMs, eliminating the other factors in a controlled experiment manner.

2.4 EVALUATION SUBJECTS

To demonstrate the effectiveness of our benchmark and answer the research question in our study, we
conduct a comprehensive evaluation on various subjects.

We adopted 609 videos exhaustively from MMBench-video Fang et al. (2024), which consists of 19
video types and 9 question types to cover diverse practical application scenarios. All 36 types of
noise are applied to these videos individually, producing a exhaustive set of 21,924 videos as our
evaluation subjects.

For the Video MLLM subjects, since a full evaluation of all constructed video tasks would require
substantial computational resources, we focus our assessment on representative models. We select
models from two perspectives: general MLLMs and specialized Video MLLMs.

General MLLMs, such as GPT-4o OpenAI (2024) and Qwen2.5-VL 3B Yang et al. (2024), are
chosen because they are widely adopted as base models for a variety of tasks, including video
understanding Li et al. (2024a); Chen et al. (2025). Although these MLLMs are not specifically
designed for video, their broad applicability makes them valuable references. For specialized Video
MLLMs, we specifically include two spatio-temporal enhanced models (i.e., Chat-UniVi Jin et al.
(2024) and Video-ChatGPT Maaz et al. (2023)), both of which focus on effective integration of
temporal dynamics and spatial features. Four more state-of-the-art Video MLLMs (i.e., PLLaVA Xu
et al. (2024a), VideoChat2 Li et al. (2023), Video-LLaVA Lin et al. (2023), and LLaMA-VID Li et al.
(2024c)) are selected due to their popularity and recognition in related works. We also consider the
impact of model size on the video understanding capabilities. The aforementioned specialized Video
MLLMs are 7B-parameter models, which are widely adopted as the baselines in the MLLMs Li et al.
(2024a); Liu et al. (2023). Moreover, we include the 13B variant of PLLaVA and the enhanced data
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Figure 3: Heatmap of performance drops for general MLLMs and the specialized Video MLLMs
under different noise conditions.

version of Chat-UniVi-v1.5 to enrich the evaluation, thanks to their public availability. The public
links can be seen in Appendix A.3.

This setup enables us to analyze the variance across video scenarios, model architectures, model size,
and training data, contributing to the video understanding robustness.

3 EXPERIMENTS

This section presents a comprehensive evaluation of Video MLLMs’ robustness under various noise
conditions using our NoisyVideo benchmark. We systematically analyze the performance degradation
patterns across different dimensions to understand the vulnerability and resilience characteristics
of current Video MLLMs. Additionally, we investigate whether existing video denoising methods
can restore noisy videos to achieve comparable video understanding performance as clean videos,
providing valuable insights for practical deployment scenarios. Due to space constraints, more
experimental results are presented in the Appendix, with all visual results (figures and charts)
relocated there to maintain focus on the core findings and analysis in the main text.

6



324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

Under review as a conference paper at ICLR 2026

Figure 4: Delta performance (GPT Score) of general and Video MLLMs across different video
categories. More detailed SBERT and accuracy results are provided in the Appendix A.7.

3.1 EVALUATION OF VIDEO MLLMS UNDER NOISE CONDITIONS

We evaluate the impacts of different visual noise types on video understanding tasks and assess
the robustness of Video MLLMs under these noise conditions. Specifically, given the original
performance of subject Video MLLMs on quality-assured videos (i.e., without noise in the videos),
we examine the performance of the same subject models on the noisy version of the same videos.
Then, we perform the comparison study on the two acquired performances to evaluate the impacts
of noise. To ease our presentation, we refer to the quality-assured videos as clean videos and the
noise-amended videos as noisy videos. We also perform a comparative analysis on different groups
to investigate the potential factors related to robustness. We summarize the key results in Figure 3.

3.1.1 IMPACTS OF NOISE TYPES ON ROBUSTNESS OF VIDEO MLLMS

Figure 3 presents the delta performance of 10 models across 36 noise types. The columns of models
are sorted by their original performance on clean videos in descending order (The general MLLMs
and the specialized Video MLLMs are ranked separately). The rows of noise types are grouped by
their influence on pixel continuity, as we show in Section 2.2. The last row summarizes the average
impacts of different noises on the performance.

As illustrated in Figure 3, it is evident from all three metrics that noise generally exerts a detrimental
effect on the performance of Video MLLMs. Out of 1,080 cases, 163, 44, and 873 cases show
increases, retention, and drops in performance, respectively. The performance drops occupy 80.83%
of cases in the experiments. Going deeper, general MLLMs (i.e., GPT-4o and Qwen2.5-VL 3B) suffer
heavier performance drops than specialized Video MLLMs. These two general MLLMs receive better
performance on clean videos but perform relatively worse on noisy videos on GPT score, which
implies that high video understanding performance does not ensure robustness. Users may choose
specialized Video MLLMs in the application scenarios with noise.

Another finding from this large-scale experiment is that noises corrupting the pixel continuity
generally have a greater negative impact on robustness. For the two groups, the performance drops in
the corruption group range from −0.20 to −0.04 for GPT Score (−0.12±0.07), and from −2.25e−2
to −4.10e−3 for SBERT Score (−1.23e−2± 6.70e−3). In contrast, in the other group, GPT Score
drops range from −0.10 to −0.01 (−0.04 ± 0.03), and SBERT Score drops from −6.80e−3 to
9.60e−3 (−1.80e−3 ± 4.80e−3), which is significantly slighter than the former. Furthermore, as
shown in the accuracy statistics, the mean delta performance of accuracy for the models under
corruption group is −0.01 ± 0.04. However, for the other group, the performance increases to
2.9e−3± 0.04. This indicates that, for these simple question-answering tasks, the impact of noise

7
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Figure 5: Delta performance (GPT Score) of general and Video MLLMs across different question
categories. More detailed SBERT and accuracy results are provided in the Appendix A.7.

types related to color is minimal, and model performance remains largely unaffected. Overall, these
results highlight the critical role of pixel continuity in the video understanding capabilities of Video
MLLMs. Developers should therefore pay particular attention to noise that disrupts pixel continuity
when designing and deploying such models in practical application scenarios.

3.1.2 ANALYSIS OF ROBUSTNESS OF VIDEO MLLMS ACROSS VIDEO TYPES

Figure 4 presents the delta performance of representative Video MLLMs on average in groups
of different video types. Echoing the video categories mentioned in Section 2.4, we investigate
the impact of noise on robustness in different video contents. 16 video categories are identified
from the 609 videos1. According to the performance in Figure 3, we focus on five representative
models: two highly robust models (i.e., LLaMA-VID and Chat-UniVi-v1.5), one moderate model
(i.e., VideoChat2-HD), and two less robust ones (i.e., PLLaVA 13B and Qwen2.5-VL 3B). Results
show that robustness varies substantially by video categories and models. Overall, most models
perform poorly on advertisements, suggesting that there may be limited effective training data in
popular training corpora. Qwen2.5-VL 3B and PLLaVA 13B are especially non-robust in noisy sports
and electronics videos, while Chat-UniVi-v1.5 remains robust on news content. This result shows
that each model has its strengths and weaknesses across different video categories. Developers may
evaluate and select the most suitable Video MLLM for their specific application, considering the
video type factor.

3.1.3 ANALYSIS OF ROBUSTNESS OF VIDEO MLLMS ACROSS QUESTION TYPES

Figure 5 presents the delta performance of representative Video MLLMs in distributions and groups
of different question types. The questions are divided into nine types within two broad categories: a)
four perception questions, coarse perception (CP), fine-grained perception-single instance (FP-S),
fine-grained perception-cross instance (FP-C), and hallucination (HL), and b) five reasoning questions,
logic (LR), attribute (AR), relation (RR), common sense (CSR), and temporal reasoning (TR). The
results show that model robustness varies notably by question type. For instance, PLLaVA’s GPT
score declines by over 13% on perception questions when noise is present, but only drops about
8% on reasoning questions. This difference may be due to the fact that its descriptive answers
are more resilient to noise in reasoning tasks. All models struggle significantly with Attribute

1Three categories are filtered out due to insufficient videos for analysis, i.e., less than 10 videos.
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Reasoning questions, exhibiting low robustness and high variance. This suggests that detailed attribute
recognition is particularly sensitive to visual noise. Since these tasks require the identification of
fine-grained properties such as color, shape, or emotion, noise can severely distort inputs and lead to
a considerable decrease in performance. Overall, the effect of visual noise varies by question type,
and fine-grained attribute reasoning continues to pose a major challenge for current Video MLLMs in
noisy conditions.

3.2 DISCUSSION

Figure 6: Impact of noise and denoising on
Qwen2.5-VL 3B model performance across multi-
ple metrics.

Recent advances in image restoration have led
to the development of effective methods for re-
ducing visual noise in images. A key question
is whether current Video MLLMs can achieve
the same level of understanding when analyzing
restored (denoised) videos compared to clean
videos. To explore this, we employ two different
approaches for video enhancement: the classic
NAFNet model Chen et al. (2022) for CNN-
based denoising and the SeedVR2-7B Wang
et al. (2025) which is one diffusion model. We
focus on three types of noise for our analysis:
impulse noise, motion blur and H.265 which had
a significant impact in our previous experiments.

As shown in Figure 6, we compare the results
for each noise type across four settings: clean,
noisy, and two types of restored videos. Our
results reveal that NAFNet denoising maintains
similar GPT and SBERT scores to noisy videos
while improving accuracy, whereas SeedVR2-
7B shows inconsistent performance across dif-
ferent noise types.

These findings suggest that CNN-based restora-
tion enables the model to recover sufficient in-
formation for simple True/False questions, but
fails to provide the finer details required for pre-
cise descriptions or complex reasoning. The
diffusion-based approach demonstrates limitations in handling specific noise types, particularly
motion blur. Both restoration methods indicate that video understanding tasks demand more detailed
and nuanced visual information than simple question answering, and such fine-grained details remain
challenging to fully restore with current techniques. This underscores a fundamental challenge:
bridging the gap between perceptual visual quality improvement and robust, accurate video-language
understanding.

4 CONCLUSION

We present a comprehensive evaluation of state-of-the-art Video MLLMs under various visual noise
conditions. By examining both general-purpose and specialized models across diverse video cat-
egories and question types, we reveal significant robustness differences and specific challenges.
Our results show that robustness largely depends on video domain and task type, with fine-grained
reasoning especially sensitive to noise. While image restoration methods can partially recover perfor-
mance on simple factual questions, they remain insufficient for restoring details needed for accurate
descriptions and complex reasoning. These findings highlight the need for more robust Video MLLMs
and improved restoration techniques that better preserve semantic and fine-grained information. Our
benchmark and insights provide valuable guidance for evaluating and selecting Video MLLMs in
practical application scenarios and support future progress in robust video understanding.
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A APPENDIX

This appendix provides supplementary information to our main paper. We first shows the related
work, second we present the noise parameter settings used in NoisyVideo to facilitate reproducibility.
Thirdly, we describe model implementation details, followed by a discussion of the limitations of our
work. Then we declare the use of LLM in our benchmark. We also present the additional experimental
results and visualizations not included in the main manuscript. Finally, we present the License of the
our work.

A.1 RELATED WORK

A.1.1 VIDEO MLLMS FOR VIDEO UNDERSTANDING

In recent years, LLMs have rapidly evolved towards multimodal capabilities, exemplified by GPT Ope-
nAI (2023), Gemini Gemini Team (2023), and Qwen Yang et al. (2024), which aim to provide general
understanding ability across multiple modalities. To better address video-related tasks, a new line of
research has emerged focusing on specialized LLMs for video understanding. Early works such as
Video-ChatGPT Maaz et al. (2023) aligned frame-level visual features with language embeddings
through linear projectors, while VideoChat Li et al. (2023) added a learnable Q-former structure.
Video-LLaMA Zhang et al. (2023) integrated audio features, and Video-LLaVA Lin et al. (2023)
learned from mixed image and video datasets. In this work, we construct a benchmark to evaluate
the video understanding capabilities of both general MLLMs and video-specialized models under
various visual noise conditions.

A.1.2 VIDEO UNDERSTANDING

Currently, video question answering (VideoQA) is the predominant kind of task for evaluating a
model’s video understanding capabilities Xu et al. (2022); Xiao et al. (2025). Early benchmarks
typically focused on a single type of video content Tapaswi et al. (2016); Garcia et al. (2020);
Mangalam et al. (2023). In recent years, VideoQA tasks have expanded to cover a much broader
range of video genres and question types Li et al. (2024b); Ning et al. (2023); Fu et al. (2024); Fang
et al. (2024). Video-MME Fu et al. (2024) is the comprehensive evaluation benchmark for Video
MLLM. MLVU Zhou et al. (2024) focuses on long videos. MMBench-Video Fang et al. (2024) covers
16 types of videos and 26 categories of questions. Due to the complexity and diversity of question
types in current VideoQA datasets, including the challenging type of open-ended questions, LLMs
such as GPT are usually employed as evaluation methods Maaz et al. (2023). Unlike the existing
benchmarks, we focus on visual noise in videos and conduct a comprehensive and multi-faceted
evaluation for video understanding under noise conditions.

A.1.3 VISUAL MODEL ROBUSTNESS

Recently, robustness analysis in multimodal tasks has emerged, which considers the real-world
situations and takes a further step towards a more reliable system. Yet, this field is still in its infancy.
Li et al. Li et al. (2020) take the first step to analyze the robustness in a multimodal task, Visual
Question Answering (VQA), against 4 generic corruptions, including linguistic variation and visual
content manipulation. Schiappa et al. Schiappa et al. (2022) introduce naturally corrupted visual and
textual benchmarks on text-to-video retrieval. Chen et al. Chen et al. (2023) assess the robustness of
11 widely-used adaptation methods across 4 vision-language datasets under mixed corruptions. Xu et
al. Xu et al. (2024b) propose a benchmark to evaluate the model robustness based on edited videos.
Zeng et al. Zeng et al. (2024) analyze the robustness of seven leading temporal action detection (TAD)
methods. However, few of these benchmarks have systematically analyzed the robustness of Video
MLLMs to visual noise. Our benchmark fills this gap by exploring a comprehensive evaluation in
this area.

A.2 NOISE IMPLEMENTATION DETAILS

Our benchmark categorizes noise into 8 major types, and we employ PSNR and SSIM as control
metrics to ensure fair comparison across different categories. We implement a two-level control
strategy: first, we normalize perturbations within each noise category to achieve similar PSNR
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Figure 7: PSNR and SSIM for one video demo

and SSIM values; second, we further classify these 8 noise categories into two higher-level groups
based on whether they introduce corruptions in pixel continuity. Specifically, we categorize noises
that disrupt pixel continuity as “distortions”, including Quality noise, Blur noise, Temporal noise,
Compression, Occlusion, and Digital distortions. The remaining categories—Lighting/color noise
and Scene interference—are classified as “environment noise” as they preserve pixel continuity.
Since our classification criterion focuses on pixel continuity, we particularly emphasize controlling
SSIM values to be nearly identical between the distortion and environment noise groups, while also
maintaining PSNR differences within reasonable ranges. This controlled approach ensures that we
mitigate the effects of different noise strengths, allowing for fair comparison across categories.

Note that some references use 3 Zeng et al. (2024) or 5 levels Hendrycks & Dietterich (2019) for each
perturbation and report averaged results across these levels, while we directly control perturbation
strength through PSNR and SSIM metrics to achieve more precise normalization. Both methodologies
serve the same fundamental purpose: controlling variables to enable fair comparison across different
perturbations. We use one video to show the demo PSNR/SSIM value, as shown in Figure 7. We
detailed noise setting is shown as below:

Gaussian noise: Additive noise sampled from a zero-mean normal distribution with standard
deviation 100 is added to each frame, and results are clamped to the valid pixel range [0, 255].

Impulse noise: A uniform mask is sampled for each frame. With default probability 0.7, pixels with
mask values below 0.35 are set to black (0), those between 0.35 and 0.7 are set to white (255), and
the rest remain unchanged.

Speckle noise: Multiplicative noise with intensity 0.7 is applied. The noise map is generated at full
resolution for single-pixel grains or upsampled from a lower resolution patch for larger grains. Noisy
pixels are computed as Inoisy = I × (1 + noise), with results clamped to [0, 255].

Poisson noise: Each frame is scaled by gain (default 0.01), used as the rate parameter for Poisson
sampling, then divided by gain to restore scale, and the results are clamped to [0, 255].

Gaussian blur: A 2D Gaussian kernel of size 101 with σ = 20 is generated and applied via
depth-wise convolution across all channels for each affected frame, smoothing image details according
to the specified kernel.
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Motion blur: A 2D motion kernel of size 101 oriented at 45◦ is generated and applied via depth-wise
convolution across all channels for each frame, averaging pixel values along the specified direction to
simulate directional motion blur.

Defocus blur: A disk-shaped convolution kernel is generated by thresholding a circular mask of radius
rs (with rs ∈ {3, 4, 6, 8, 10} for severity levels s = 1, . . . , 5) and applying Gaussian anti-aliasing
with standard deviation σs ∈ {0.1, 0.5, 0.5, 0.5, 0.5}. This smoothed disk kernel is then applied per
channel via 2D filtering to simulate an out-of-focus effect, with pixel values clamped to the valid
range [0, 255].

Glass blur: A two-stage Gaussian smoothing (with σ ∈ {0.7, 0.9, 1.0, 1.1, 1.5} for severity levels
1–5) is applied before and after a local pixel shuffle (max displacement ∆ ∈ {1, 2, 2, 3, 4} pixels over
N ∈ {2, 1, 3, 2, 2} iterations), creating a refractive “frosted glass” effect.

Zoom blur: For severity s ∈ {1, . . . , 5}, define the zoom factors cs = {1.0, 1.0 + ∆s, . . . , 1.0 +
0.1s} with ∆s ∈ {0.01, 0.01, 0.02, 0.02, 0.03} for s = 1, . . . , 5; for each f ∈ cs, crop the central
H
f × W

f region, bilinearly resize it to H ×W , sum these zoomed frames with the original, divide by

|cs|+ 1, and clamp to [0, 255] to produce the radial zoom-blur effect.

Frame drop: A random subset of frames is replaced with blank frames by setting every pixel channel
to 0, simulating the complete loss of those frames.

Frame replace: A subset of frames is selected according to the noise ratio; those frames are randomly
permuted among themselves, and the shuffled frames are reinserted in place to simulate out-of-order
frame delivery.

Frame repeat: A subset of frames is selected as reference frames, and each remaining frame is
replaced by its temporally nearest reference frame, producing repeated-frame artifacts throughout the
video.

Temporal jitter: A random split of the noise ratio ρ is computed by sampling α = ρ · U(0, 1) and
setting β = 1− α; then frame replacement (with fraction α) and frame drop (with fraction β) are
applied in sequence according to the specified execution order (default replace_first), yielding
a mixture of shuffled and omitted frames.

JPEG artifact: A subset of frames selected by the noise ratio is encoded to JPEG at quality level
q ∈ [1, 100] (default q = 1) and then decoded, introducing quantization and blocking distortions
characteristic of low-quality JPEG compression.

Bit error: A subset of frames (controlled by the noise ratio) is selected, and in each a random
rectangular region covering between 1

4 and 1
2 of the frame is chosen; within that region vertical stripes

of width w ∈ {15, 10, 5} for severity levels {low,medium, high} are created by copying pixels from
randomly sampled columns, yielding a streaked stripe-artifact effect.

H.265 artifacts: A two-pass H.265 encoder is applied with the quantization parameter CRF ∈
{32, 38, 45, 51} and bitrate ∈ {400k, 200k, 100k, 50k} for low-extreme severity levels, where
frames are first downscaled to 1

4 resolution before reencoding at full size, producing pronounced
blocking, ringing, and other compression artifacts.

Random block: For each selected frame, a rectangular region of height h ∈ [0.3H, 0.7H] and width
w ∈ [0.3W, 0.7W ] is sampled at a random position and all its pixel values are set to zero, simulating
partial occlusion.

Target block: For each selected frame, a pre-trained detection model predicts the bounding box of
the primary object (x1, y1, x2, y2), and all pixels within that region are set to zero to occlude the
main subject.

Rolling shutter: A subset of frames (ratio ρ) is chosen and for each selected frame at index t, a
random orientation (horizontal or vertical) and direction are picked; then for each column x (or row
y), a temporal offset

δ = min
(⌊

x
W−1 d min(t, B)

⌋
, B

)

(with width W or height H , delay factor d, and buffer size B) is computed, and the pixel strip at x
(or y) is sampled from frame t− δ, yielding a characteristic rolling-shutter smear.
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Resolution degrade: Each selected frame is downsampled via bicubic interpolation to
(
⌊sH⌋, ⌊sW ⌋

)

with scale factor s (default s = 0.1) and then upsampled back to (H,W ) via bicubic interpolation,
with pixel values clamped to the valid range [0, 255].

Stretch/squish: A random orientation (horizontal or vertical) is selected, then each chosen frame is
downsampled via bicubic interpolation along that axis to size

(
H, ⌊sW ⌋

)
or

(
⌊sH⌋,W

)
with scale

factor s = 1
30 , and finally upsampled back to (H,W ) via bicubic interpolation, with pixel values

clamped to [0, 255].

Edge sawtooth: Edges are detected via Canny with thresholds (Tlow = 50, Thigh = 150), dilated by
a 2× 2 kernel, then a surround mask of neighboring pixels is sampled with probability ρ = 0.3, and
all masked pixels are replaced with uniformly random RGB values to produce serrated, noisy edges.

Color quantization: Each selected frame’s pixel values are uniformly quantized to 2b levels by
computing

Ĩ = round

(
I

∆

)
×∆, ∆ =

255

2b − 1
(b = 3 by default),

and then clamping Ĩ to the valid range [0, 255].

Elastic transform: For severity s ∈ {1, . . . , 5}, generate random displacement fields ∆x,∆y by
sampling uniformly in [−δmax, δmax] with δmax = 0.005min(H,W ), smoothing each via a Gaussian
filter with σ = 0.01min(H,W ), and scaling by αs ∈ {12.5, 16.25, 21.25, 25, 30}; the warped image

is then obtained by remapping pixels from (x, y) to
⌊
x + ∆x(x, y), y + ∆y(x, y)

⌋
using bilinear

interpolation, and clamped to [0, 255].

Brightness transform: For severity levels s ∈ {1, . . . , 5}, let cs = 0.1s; each selected frame is
converted to HSV (for color), its V channel is increased by cs (clipped to [0, 1]) before converting
back to RGB, or for grayscale frames the intensity is simply offset by cs (clipped to [0, 1]), then
rescaled to [0,255].

Contrast transform: For each selected frame, compute its mean intensity µ, sample a factor
α ∼ U(m,M) with (m,M) = (−5, 5), replace α by −1/α if α < 0, and apply

Iout = clip
(
α (I − µ) + µ, 0, 255

)
,

thereby symmetrically scaling pixel deviations around the original mean.

Color shift: For each selected frame, sample multiplicative gains αk ∼ U(1−s, 1+s) for k = 1, 2, 3
(or a single α if per_channel=false), multiply each channel by its αk, and clamp the result to
[0, 255], where s is the shift magnitude (default s = 1).

Flicker: For each frame, sample α ∼ N (1, ρ2) with ρ equal to the flicker ratio (default 0.2), multiply
all pixel values by α, and clamp to [0, 255], producing random frame-level brightness fluctuations.

Overexposure: For each selected frame, sample a brightness offset b ∼ U(0.1, 0.3) and a gamma
exponent γ ∼ U(1.1, 1.4); first add b to normalized intensity (I/255), then apply inverse gamma

correction (I ′)1/γ , and rescale to [0,255], yielding locally blown-out highlights.

Underexposure: For each selected frame, sample a brightness offset b ∼ U(−0.3,−0.1) and a
gamma exponent γ ∼ U(0.6, 0.9); first add b to normalized intensity (I/255), then apply inverse

gamma correction (I ′)1/γ , and rescale to [0,255], producing dimmed, murky shadows.

Rain. For severity level s ∈ {1, . . . , 5}, define (ms, Ls, ρs) as the sth row of




0.05 8 1
0.07 10 2
0.09 15 3
0.11 18 4
0.13 22 5


 ,

where the three columns correspond to ms, Ls and ρs, respectively. Blur this density map with a
Gaussian filter (ρ = 0.5), then blend the original image of each frame I and the rain layer R by

Irain = clip
(
I (1− 0.3R) + 200Rbs, 0, 255

)
,
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using the brightness–contrast pairs (bs, cs) from

{(0.20, 1.03), (0.25, 1.04), (0.30, 1.05), (0.35, 1.06), (0.40, 1.07)},

and finally add the fog weighted by fs ∈ {0.05, 0.07, 0.10, 0.13, 0.15}.

Fog: For severity levels s ∈ {1, . . . , 5}, generate a plasma fractal map F of size 2⌈log2
(max(H,W ))⌉ via

the diamond-square algorithm with decay parameter ds ∈ {2, 2, 1.7, 1.5, 1.4} for each s, normalize
F ∈ [0, 1] and crop to (H,W ), then for each selected frame normalized to I ∈ [0, 1], compute

Ifog = clip
(I + csF

1 + cs
, 0, 1

)
× 255,

where cs ∈ {1.5, 2.0, 2.5, 2.5, 3.0}, producing a depth-varying haze effect.

Snow. For severity level s ∈ {1, . . . , 5}, the seven-tuple (µs, σs, rs, ts, Rs,Σs, βs) is defined by the
sth row of 



0.10 0.30 3.0 0.50 10 4 0.80
0.20 0.30 2.0 0.50 12 4 0.70
0.55 0.30 4.0 0.90 12 8 0.70
0.55 0.30 4.5 0.85 12 8 0.65
0.55 0.30 2.5 0.85 12 12 0.55


 ,

where columns correspond to µs, σs, rs, ts, Rs,Σs, βs. Generate a Gaussian snow layer S ∼
N (µs, σ

2
s), clip values below ts, zoom by factor rs, and apply a 1D motion blur with K =

2⌈σs⌉+ 1 and ρ = Rs at a random angle. Finally blend via

Isnow = clip
(
βs I + (1− βs) max

(
I, 1.5 gray(I) + 0.5

)
+ S + rot90(S, 2), 0, 1

)
× 255.

Frost: For severity levels s ∈ {1, . . . , 5}, let

(λs, µs) ∈ {(1, 0.4), (0.8, 0.6), (0.7, 0.7), (0.65, 0.7), (0.6, 0.75)}

respectively; a frost texture F is randomly selected, resized, and tiled to cover the frame, and the
output is

Ifrost = clip(λsI + µsF, 0, 255),

blending original content with ice-crystal patterns.

Specular reflection: For each selected frame, compute a highlight mask by thresholding the mean
intensity per pixel above 100, apply Gaussian blur in depth (kernel size 15, σ = 5) to the frame,
blend original and blurred via 1.5 × orig + 0.5 × blur in highlight regions, then combine with a
pregenerated Perlin noise layer via 0.9 × frame + 0.1 × noise and clamp to [0, 255] to simulate
mirror-like reflections.

Shadow: For each selected frame of size H ×W , sample

x0 ∼ U
(

W
4 , 3W

4

)
, y0 ∼ U

(
H
4 ,

3H
4

)
, a ∼ U

(
W
4 , W

2

)
, b ∼ U

(
H
4 ,

H
2

)
, θ ∼ U(0, 180◦).

sample an elliptical mask M defined by center (x0, y0), axes (a, b), and rotation θ, blur M with a

Gaussian kernel of size 51× 51 to obtain M̃ , and compute

Ishadow = clip
(
I
(
1− 0.7 M̃

)
, 0, 255

)
,

producing soft, occluding shadows.

Since video models process multiple frames as input, we conducted a preliminary experiment to
investigate how the proportion of noisy frames affects model performance. Specifically, we varied
the percentage of frames corrupted by noise and observed that model accuracy decreased most
significantly when noise was applied to 90% of the frames (see Figure 8). Based on this observation,
and to better amplify the impact of noise, we set the severe noise level in our benchmark to correspond
to corrupting 90% of the input frames.
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Figure 8: Impact of Frame Noise Percentage

A.3 MODEL IMPLEMENTATION DETAILS

We evaluated a diverse set of state-of-the-art video-language models, each with distinct architectural
designs and input image resolutions:

• Video-LLaVA-7B: Extends the LLaVA architecture to videos by processing multiple frames
using a CLIP ViT-L/14 vision encoder and aligning visual features with a Vicuna language
model, enabling strong zero-shot performance on video understanding tasks. [Code]

• VideoChat2-HD: Following the BLIP2 framework, this model utilizes a QFormer to bridge
vision and language, supporting high-resolution video inputs for enhanced video-language
understanding and dialogue. [Code]

• Chat-UniVi-7B / 7B-v1.5: Employs a unified visual representation with dynamic visual
tokens, using a shared visual encoder and Vicuna LLM for both image and video tasks, thus
achieving versatility across different visual modalities. [Code]

• LLaMA-VID-7B: Utilizes a token compression mechanism to efficiently process long video
sequences, equipped with an EVA-G visual encoder and a Vicuna-7B language backbone
for improved scalability and efficiency in video analysis. [Code]

• Video-ChatGPT: Incorporates both spatial and temporal pooling after CLIP-based visual
encoding, followed by a Vicuna v1.1 language backbone, enabling robust video-language
interaction and reasoning. [Code]

• PLLaVA-7B / 13B: A parameter-free extension of LLaVA that introduces temporal pooling
on top of a CLIP vision encoder, designed to enhance the robustness and efficiency of video
captioning without increasing model parameters. [Code]

• Qwen2.5-VL-3B-Instruct: Qwen’s multimodal instruction-following model, equipped
with a vision transformer encoder and a 3B-parameter language model, designed for strong
performance on vision-language tasks. [Code]

• GPT-4o: The latest flagship multimodal model from OpenAI, capable of high-performance
visual and language understanding across both images and videos, featuring a proprietary
architecture and dynamic input resolution. (Closed-source)
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All models were evaluated on 8 NVIDIA A100 GPUs with Intel(R) Xeon(R) Platinum 8358 CPUs.
For fair comparison, we set the number of input frames to 8 for all models. Our benchmark also
allows flexible frame number selection, enabling users to specify the frame count as needed.

A.4 LIMITATIONS

We develop a benchmark to evaluate the robustness of video-language models (video-LLMs) against
visual noise. The main limitations of our benchmark are as follows: it is challenging to obtain
real-world noisy videos, so we simulate visual noise to approximate real-world conditions. Since we
use GPT-4o as the judge for our benchmark, there are associated costs. Due to budget constraints,
we selected only a few representative video-LLMs for comparison. Our benchmark includes a
large number of noise types. Running the full benchmark is equivalent to running 36 visual clean
benchmarks, which limits the duration and quantity of clean videos in our selected dataset. However,
our codebase allows users to freely choose any clean dataset according to their needs and budget.

A.5 DECLARATION OF LLM USAGE

Our benchmark follows previous video understanding benchmarks by using GPT-4o OpenAI (2024)
as a judge to evaluate the performance of Video MLLMs when faced with visual noise. Through
our experiments, we found that relying solely on GPT as a judge can introduce bias. Therefore, we
designed our evaluation metrics to assess model performance from both subjective and objective
perspectives. The details of metrics are listed in Section 2.3. Additionally, our also describe the Video
MLLMs in Section 2.4 and Appendix A.3.

A.6 MODEL FACTORS ON ROBUSTNESS OF VIDEO MLLMS

We observe that the model architecture has strong connections with the robustness in video under-
standing. We intensively include the spatio-temporal enhanced models (i.e., Chat-UniVi models
and Video-ChatGPT). Generally, they achieve the smallest absolute delta GPT scores on average.
This likely benefits from their architectural designs that explicitly decouple temporal and spatial
information. In contrast, PLLaVA models perform the worst in specialized Video MLLMs. This may
be due to PLLaVA employing adaptive pooling to synchronize the reduction of both temporal and
spatial dimensions.

Based on Figure 3, we further compare the PLLaVA 13B (column D) with its 7B version (column J)
and find out that increasing the model size does not necessarily improve the robustness. For many
cases in these two columns, the performance drops in column D are larger than those in column J,
suggesting that model size is not the key bottleneck towards robustness.

Comparing the data-enhanced version of Chat-UniVi-v1.5 (column G) with its vanilla version (i.e.,
column H of Chat-UniVi), we find that training with more data does not contribute to higher
robustness. We conduct the Wilcoxon signed-rank test Wilcoxon (1992) (paired test) on the two sets
of values and cannot conclude that there is a significant difference at the confidence level of 0.05.

A.7 OTHER EXPERIMENT RESULTS

In this section, we provide the full experimental results corresponding to the analyses presented in
Section 4 of the main text, specifically the “Analysis of Robustness of Video MLLMs across Video
Types” and the “Analysis of Robustness of Video MLLMs across Question Types.” Our evaluation
covers 10 representative models; users interested in other models are encouraged to conduct additional
tests as needed.

Tables 2–11 report robustness results across different video types, while Tables 12–21 summarize the
results for different question types. Differing from the main text, which focuses on delta performance,
the tables here display the raw output scores for each model. For clarity, the lowest value in each
column—corresponding to the greatest performance drop under a particular noise type—is highlighted
in gray.

We select five models and analyze each type of noise as shown in Figure 9–Figure 11. Across all three
metrics (Acc, SBERT Score, and GPT Score), we observe that the impact of noise types on model
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Figure 9: Delta Distribution of Each Noise Type across Models (GPT Score).
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Figure 10: Delta Distribution of Each Noise Type across Models (SBERT Score).
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Figure 11: Delta Distribution of Each Noise Type across Models (Acc Score).
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robustness is both metric- and model-dependent, revealing a number of nuanced behaviors. For blur-
related corruptions such as Gaussian blur and Motion blur, all models suffer noticeable performance
degradation, but the effect is most pronounced on the GPT Score metric, where PLLaVA-13B’s
delta can reach as low as −0.35, surpassing the drops observed in Acc (around −0.15). In contrast,
VideoChat2-HD consistently demonstrates the strongest resilience, with deltas often 30% less negative
than the next best model. This pattern suggests that while all models are sensitive to spatial blur, the
severity is amplified under semantic or generative evaluation (GPT Score), and that VideoChat2-HD
is inherently more robust to such distortions.

Temporal disruptions, such as Frame drop and Frame repeat, expose differences in temporal modeling
capability. PLLaVA-13B is particularly vulnerable to these noises, as evidenced by its sharply lower
delta values in both Acc and GPT Score metrics (−0.20 and −0.30, respectively), while other models,
though affected, can better preserve their performance. This suggests that certain architectures may
lack effective mechanisms for handling discontinuities or redundancies in the video stream.

For compression artifacts like H265 artifacts, the gap between models is striking. On the GPT Score
metric, LLaMA-VID shows a dramatic delta drop, approaching −0.65, whereas VideoChat2-HD and
Qwen2.5-VL 3B experience much milder degradation. This finding highlights a specific weakness
of LLaMA-VID when dealing with heavy compression, possibly due to its handling of blocky or
low-frequency corrupted frames.

Geometric distortions present another interesting case: under Stretch squish noise, PLLaVA 13B’s
performance sharply deteriorates, especially on the GPT Score metric (delta near −0.40), while
other models remain relatively stable. This outlier behavior points to a lack of geometric invariance
in PLLaVA 13B, which could be addressed by targeted data augmentation or architectural changes.

Some noise types, such as Impulse and Jpeg artifact, yield much smaller and more uniform delta
values across all models and metrics, indicating that these models are well-adapted to cope with
minor pixel-level corruptions. Meanwhile, for extreme exposure conditions (Overexposure and
Underexposure), all models exhibit similar levels of performance decrease, suggesting that this is a
common weakness among current architectures, regardless of their design or training.

A.8 THE VISUALIZATION OF THE QA OVER DIFFERENT VISUAL NOISE

In this section, we present eight demonstration cases to illustrate the impact of different visual noises
on model performance, as shown in Figure 12. For each noise category, we randomly selected one
type of noise and applied it to a randomly chosen video. Both the original clean video and its noisy
counterpart are shown for comparison. To simulate the typical process of frame extraction in video
models, we uniformly sampled 8 frames from each video and applied noise to 90% of these frames.
For consistency, all visualizations are generated using the Qwen2.5-VL 3B model.

These demonstrations clearly show that visual noise can severely degrade the model’s ability to
discern fine details. On clean frames, the model is able to accurately recognize objects and count the
number of instances within the video. However, when noise is present, such as in the color shift and
motion blur examples, the model frequently fails to distinguish between similar objects or to count
them correctly. Notably, in cases where noise severely degrades information (e.g., with resolution
degradation), the model may produce hallucinated or irrelevant answers due to the lack of useful
visual cues.

A.9 LICENSE OF THE USED ASSETS

MMbench-video is under CC BY-NC 4.0 license. Imagecorruption is under Apache-2.0 license.
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(a) The visualization of color shift noise

(b) The visualization of frost noise

(c) The visualization of H.265 noise

Figure 12: Visualization of different types of noise (a)–(c)
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(d) The visualization of resolution degrade noise

(e) The visualization of temporal jitter noise

(f) The visualization of impluse noise

Figure 12: Visualization of different types of noise (d)–(f)
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(g) The visualization of motion blur

(h) The visualization of target block

Figure 12: Visualization of different types of noise (g)–(h)
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