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I. INTRODUCTION 

Video surveillance plays a critical role in a wide range of 
domains, including public security, crime prevention, and 
behavioral analysis. With the rapid advancement of AI-
based video analysis technologies, the importance of 
closed-circuit television (CCTV) footage has grown 
significantly [1-2]. Although modern CCTV systems often 
support high-resolution imaging, the quality of recorded 
video is frequently degraded in real-world environments 
due to factors such as storage compression, bandwidth 
limitations during network transmission, and the effects of 
long-term recording [3]. Such degradation impacts not only 
the visual clarity of footage but also the performance of AI 
systems that rely on accurate video interpretation [4-5].  

For example, even within the same scene, variations in 
compression levels or the presence of noise can signifi-
cantly affect the accuracy of AI tasks such as object detec-
tion, pose estimation, and abnormal behavior recognition. 
This implies that beyond perceptual image quality, there ex-
ists a functional quality dimension that determines whether 
AI systems can reliably extract meaningful information 
from video content. Therefore, in CCTV contexts, it is es-
sential to assess video quality not solely based on human 

visual perception, but from a practical standpoint specifi-
cally, whether the footage remains usable for AI-based 
analysis. 

Despite the growing need for such assessments, most ex-
isting image quality assessment (IQA) research has focused 
on natural images or high-quality content. The datasets 
commonly used in these studies fail to capture the unique 
characteristics of CCTV footage, which typically includes 
challenging conditions such as low lighting, fixed camera 
positions, long and continuous recordings, low resolutions, 
and high-contrast scenes. 

Fig. 1. illustrates how pose estimation accuracy fluctu-
ates under different JPEG compression levels. While the al-
gorithm performs reliably at a JPEG quality of 80, it gener-
ates fragmented skeletons at quality 60. Interestingly, the 
performance slightly improves at quality 40. This non-lin-
ear behavior highlights the inadequacy of conventional IQA 
datasets in predicting the practical usability of CCTV foot-
age for AI applications. 

Currently, there is a no publicly available IQA dataset 
based on authentic CCTV recordings that reflect these real-
world conditions. This absence constitutes a significant gap, 
particularly for applications in surveillance and security 
where reliable video quality assessment is critical. To ad-
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dress this challenge, we introduce CQAD (CCTV quality as-
sessment dataset), a new IQA dataset constructed from real-
world CCTV footage captured in diverse surveillance set-
tings. CQAD includes six types of common distortions and 
encompasses various scene types (e.g., indoor/outdoor, 
day/night). It also accounts for surveillance-specific features 
such as fixed viewpoints and repeated scene patterns charac-
teristics often overlooked in existing datasets. 

CQAD is designed to serve as a benchmark for developing 
quality prediction models tailored to surveillance scenarios. 
Furthermore, it provides a valuable resource for evaluating 
the robustness of AI-based video analysis systems and for 
designing restoration algorithms that reflect the constraints 
of real-world operational environments. 

 

II. RELATED WORKS 

2.1. IQA Datasets 

IQA has been an active research area for decades, result-
ing in the development of numerous datasets designed to 
evaluate perceptual quality under control and synthetic dis-
tortion conditions. Notable examples include LIVE [6], 

CSIQ [7], MDIQ [8], TID2013 [9], MDID [10], KADID-
10k [11], and KonIQ-10k [12], as summarized in Table 1. 
These datasets have played a crucial role in the advance-
ment of quality prediction models for natural images, offer-
ing a broad range of distortion types such as Gaussian noise, 
JPEG compression, and blurring. Although many of the 
commonly used IQA datasets were introduced several years 
ago, they continue to serve as standard benchmarks due to 
their methodological clarity and accessibility. 

However, a major limitation shared across these datasets 
is their lack of relevance to real-world CCTV environments. 
The degradation characteristics in surveillance footage are 
often more complex, irregular, and context-dependent than 
those simulated in controlled datasets. Typical CCTV foot-
age includes unique artifacts caused by long-term recording, 
environmental conditions (e.g., lighting variation, motion 
blur, low resolution), and hardware constraints, which are not 
adequately captured in existing IQA datasets. 

 
2.2. CCTV Quality Assessment 

Although several studies have investigated quality deg-
radation in CCTV systems, most of them fall under the 
broader category of video quality assessment (VQA), 

 

Fig. 1. Bounding box and pose estimation results under different compression levels of “ID015.jpg” of the proposed database. 

Table 1. Summary of IQA datasets including CQAD. 
Database LIVE CSIQ MDIQ TID2013 MDID KADID-10k KonIQ-10k CQAD 

Year 2006 2010 2012 2013 2017 2019 2020 2025 
# of ref. images 29 30 15 25 20 81 10,073 120 
# of dist. images 779 866 405 3,000 1,600 10,125 N/A 720 
Distortion types 5 6 3 24 5 25 Authentic 6 

# of subjects 20–29 25 37 971 192 2,212 1,459 55 
Range of scores 0–100 0–1 0–100 0–9 0–8 1–5 1–5 1-5 
Image format BMP PNG BMP BMP BMP N/A N/A JPG 

Subjective data type DMOS DMOS DMOS MOS MOS DCR MOS MOS 
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where the evaluation is conducted at the video sequence 
level rather than on individual frames or still images. These 
VQA approaches often focus on degradation caused by 
compression artifacts, packet loss during transmission, or 
bitrate adaptation. 

Some efforts have been made to address surveillance-
specific conditions. For instance, [13] proposed a deep 
learning-based VQA model tailored for surveillance appli-
cations, while [14] introduced a task-driven VQA frame-
work that uses the performance of object detection algo-
rithms as an indirect indicator of video quality. While 
promising, these approaches primarily emphasize task-ori-
ented or global quality metrics and do not incorporate 
frame-level subjective quality annotations or Mean Opinion 
Score (MOS)-based datasets specifically designed for 
CCTV contexts. 

Furthermore, none of the existing studies provide a pub-
licly available image-level dataset that reflects the diverse 
and nuanced distortion patterns encountered in operational 
surveillance environments. As such, there remains a signif-
icant gap in the availability of datasets that capture the per-
ceptual and functional quality of CCTV images, both from 
human and AI perspectives. 

Moreover, while several in-the-wild video datasets have 
recently been proposed for surveillance applications, most of 
them target VQA tasks and do not provide frame-level anno-
tations necessary for developing CCTV specific IQA models. 

 

III. CQAD: A CCTV-SPECIFIC IQA 
DATASET 

CCTV imagery exhibits characteristics that are funda-
mentally different from those of natural photographic im-
ages. Surveillance cameras are typically installed in fixed 
positions and operate continuously over long durations, 
capturing repeated scenes under diverse temporal and envi-
ronmental conditions. Consequently, even footage recorded 

at the same location can show substantial quality variation 
depending on factors such as time of day, weather, and 
lighting conditions. 

Daytime recordings usually provide clearer visibility and 
more distinguishable objects. In contrast, nighttime footage 
often suffers from low illumination and increased visual ar-
tifacts due to the use of infrared (IR) lighting. IR illumina-
tion can interact with airborne particles or dust on the cam-
era lens, resulting in scattered reflections and widespread 
visual noise conditions rarely represented in conventional 
IQA datasets. These environmental and physical influences 
introduce degradation patterns that differ significantly from 
the artificial distortions (e.g., Gaussian noise or JPEG com-
pression) commonly used in traditional quality assessment 
studies. 

Moreover, the operational context of CCTV use further 
distinguishes it from general-purpose photography. Surveil-
lance footage is often evaluated not solely by visual clarity, 
but by its usability for critical applications such as real-time 
monitoring, anomaly detection, and forensic analysis. In such 
contexts, image quality must be considered from a practical 
and application-driven perspective. 

Despite this, existing IQA datasets largely neglect the 
temporal, environmental, and functional constraints spe-
cific to surveillance video. Variations in lighting (e.g., day 
vs. night), setting (indoor vs. outdoor), and camera installa-
tion (e.g., fixed viewpoints) significantly affect perceived 
quality and system performance. Thus, a meaningful qual-
ity assessment framework for CCTV should extend beyond 
simple perceptual sharpness and incorporate context-aware 
criteria that reflect the operational goals of security and 
monitoring systems. 

To fill this gap, we introduce CQAD (CCTV quality as-
sessment dataset), which is specifically designed to capture 
the unique characteristics and challenges of real-world 
CCTV footage as shown in Fig. 2. The dataset includes 
samples recorded across a wide range of surveillance envi-
ronments and times, encompassing both daytime and 

 

Fig. 2. Representative examples from the CQAD dataset. 
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nighttime scenes, as well as indoor and outdoor locations. 
It is constructed with the goal of enabling robust image 
quality prediction and system evaluation in practical sur-
veillance scenarios. 

 
3.1. Dataset Details 

In this study, we present CQAD, a novel IQA dataset con-
structed from real CCTV footage captured in diverse sur-
veillance environments. The source images were collected 
from a variety of indoor and outdoor locations, including 
hospitals, kindergartens, residential homes, retail stores, 
livestock facilities, alleyways, and building entrances, using 
operational surveillance systems. All data collection was 
conducted with prior consent from the respective institutions 
and in strict adherence to ethical guidelines. To ensure privacy 
protection, all images were manually reviewed to exclude any 
content containing personally identifiable information. 

CQAD was specifically designed to capture the distinc-
tive characteristics of CCTV image quality, incorporating 
variability across time, location, and environmental condi-
tions. To reflect practical differences in lighting, camera an-
gles, and background content, the dataset is categorized into 
four representative scene types of indoor-day (ID), indoor-
night (IN), outdoor-day (OD), and outdoor-night (ON) as 
shown in Table 2. 

A total of 120 reference images were selected from the 
collected footage. To simulate quality degradation com-
monly observed in real CCTV environments, each reference 
image was processed with six types of single distortions: 
contrast change (CC), gaussian blur (GB), Gaussian noise 
(GN), jpeg compression (JP), motion blur (MB), salt-and-
pepper noise (SP).  

Each image in the dataset was assigned to a unique iden-
tifier based on its scene type and applied distortion, allowing 
for precise indexing and traceability. The dataset is orga-
nized to support both qualitative distortion-wise analysis 
and the development of data-driven models for automated 
quality prediction. By reflecting real-world surveillance 
conditions and degradation types, CQAD aims to serve as a 
reliable benchmark for evaluating IQA algorithms in secu-
rity-focused applications. 

 
3.2. Subjective Evaluation using MOS 

To quantitatively assess image quality and investigate 

perceptual patterns in the CQAD dataset, a MOS-based 
subjective evaluation was conducted. A total of 55 partici-
pants were recruited for the study, and each subject inde-
pendently evaluated images under standardized and con-
trolled viewing conditions to ensure consistency across ses-
sions. Participants rated image quality using a five-point 
Likert scale: 
 5: Excellent quality 
 4: Good quality 
 3: Fair/average quality 
 2: Poor quality 
 1: Very poor quality 

The set comprised both reference images and their dis-
torted counterparts, randomly mixed to eliminate ordering 
effects. Each participant assessed a total of 840 images, 
covering a wide range of scene types and distortion catego-
ries. For each image, the final MOS was calculated by av-
eraging the individual ratings across all valid responses. To 
enhance the reliability of the results, statistical outlier de-
tection was applied, and anomalous scores defined based on 
deviation from group consensus were excluded according 
to predefined criteria. 

The resulting MOS values provide a ground truth for an-
alyzing perceptual tendencies across different distortion 
types and scene conditions. These scores also form the basis 
for benchmarking and training machine learning models fo-
cused on surveillance-oriented image quality prediction. 
The insights gained from this evaluation highlight how hu-
man observers perceive quality variations in CCTV im-
agery and underscore the limitations of general-purpose 
IQA methods in such specialized contexts. 

 
 

3.3. Analysis of Subjective Quality Score 

Using the collected MOS, we analyzed perceptual qual-
ity trends across different distortion types and environmen-
tal conditions. Figs. 3 and Fig. 4 present the average MOS 
and standard deviation for each distortion type under vary-

Table 2. Four scene types of CQAD. 

  Indoor Outdoor 
    

Day  ID OD 

Night  IN ON 
    

 

Fig. 3. Average MOS for each distortion in indoor. 
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ing lighting conditions in indoor and outdoor scenes, re-
spectively. 

 

3.3.1. Indoor Analysis 
As illustrated in Fig. 3, most distortion types in indoor 

scenes received higher MOS values during daytime com-
pared to nighttime. This discrepancy is primarily attributed 
to enhanced ambient lighting during the day, which im-
proves visual clarity. In contrast, nighttime footage often 
suffers from reduced illumination, the activation of IR 
lighting, and increased visual noise, all of which contribute 
to diminished perceived image quality. 

Among the distortions, salt-and-pepper noise (SP) exhib-
ited the most pronounced quality degradation under night 
conditions, with an average MOS of approximately 1.5, the 
lowest among all distortion types. Conversely, Gaussian 
blur (GB) and Gaussian noise (GN) showed relatively 
minor differences between day and night, suggesting these 
distortions are less influenced by lighting conditions. 
Interestingly, for jpeg compression (JP), nighttime condi-
tions resulted in slightly higher MOS scores than daytime. 
This may indicate that under low-light conditions, compres-
sion artifacts are less visually disruptive or are masked by 
the overall degradation in image clarity. 

 

3.3.2. Outdoor Analysis 
In contrast, Figure 4 reveals a different trend for outdoor 

scenes. Notably, some distortion types received higher 
MOS scores at night than during the day. For example, con-
trast change (CC) achieved an average MOS of 4.5 at night, 
significantly outperforming its daytime counterpart. This 
may be due to the inherently low contrast of night scenes, 
where moderate contrast adjustments can enhance visual 
clarity. 

JPEG compression (JP) also maintained relatively high 
MOS scores in both lighting conditions, indicating that 
compression artifacts had limited impact on perceived qual-
ity in outdoor contexts. However, more severe distortions 
such as motion blur (MB) and salt-and-pepper noise (SP) 

consistently received low MOS values, regardless of light-
ing condition. SP again had the lowest MOS under outdoor 
night conditions, highlighting its substantial effect on ob-
ject recognizability and overall scene interpretability. 

These results demonstrate that perceived image quality 
in CCTV footage is influenced not only by the type of dis-
tortion, but also by scene context, lighting conditions, and 
time of day. Even when the same distortion is applied, its 
impact on perceptual quality can vary significantly based 
on environmental factors. This underscores the context-sen-
sitive nature of subjective evaluation in surveillance appli-
cations. Therefore, when developing CCTV-specific image 
quality assessment models, it is essential to move beyond 
distortion-centric approaches. Instead, models should in-
corporate scene-aware and time-sensitive features to more 
accurately reflect human perception under realistic opera-
tional conditions. 

 

Ⅳ. CONCLUSION 

In this study, we introduced CQAD, a novel IQA dataset 
specifically designed for surveillance and security applica-
tions. Unlike conventional IQA datasets that are largely 
composed of natural images under controlled conditions, 
CQAD is constructed from real-world CCTV footage cap-
tured in diverse operational environments, spanning differ-
ent scene types (indoor/outdoor) and lighting conditions 
(day/night). 

The dataset includes six types of single distortions ap-
plied to selected reference images, and perceptual quality 
was evaluated through a MOS-based subjective assessment 
involving human participants. Our analysis revealed that 
perceived image quality varies significantly depending on 
the distortion type, scene context, time of recording, and il-
lumination, confirming that quality perception in surveil-
lance scenarios is highly context-dependent and shaped by 
environmental realism. 

CQAD fills a critical gap in the current landscape of IQA 
research by providing a benchmark tailored to the unique 
challenges of CCTV imagery. Beyond conventional per-
ceptual evaluation, the dataset offers a platform for advanc-
ing task-aware and utility-driven quality assessment partic-
ularly for applications involving object detection, behavior 
recognition, and security monitoring. By capturing realistic 
degradation patterns commonly encountered in surveil-
lance footage, CQAD supports the development of scene-
aware, application-oriented, and automated IQA models. 
We believe this dataset will serve as a valuable resource for 
both academic research and practical deployments in video 
analytics and surveillance system design. 

 

 

Fig. 4. Average MOS for each distortion in outdoor. 
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