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a b s t r a c t 

PY-CrackDB, a novel dataset of asphalt pavement images 

designed for developing context-aware artificial intelligence 

systems. The dataset contains 569 images (351 × 500 pixels), 

collected from national routes near Coronel Oviedo, Paraguay, 

and divided into 369 images with cracks and 200 without. 

A primary contribution of this work is its specific focus on 

fine fissures ( < 3 mm wide), a category critical for early- 

stage maintenance according to Paraguayan road engineer- 

ing standards. Data collection was performed under stan- 

dardized conditions, and all annotations were created by civil 

engineering professionals and subsequently verified through 

a rigorous cross-review protocol to ensure accuracy. This 

methodological rigor resulted in a dataset that is particu- 

larly suitable for training and validating models for seman- 

tic segmentation and early defect detection, ultimately sup- 
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porting the development of preventative road maintenance 

strategies. 

© 2025 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 
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pecifications Table 

Subject Computer Sciences 

Engineering & Materials science 

Specific subject area Computer Vision; Deep Learning; Pavement Health Monitoring; Automated 

Infrastructure Inspection. 

Type of data Raw images (2D-RGB) (.jpg) 

Ground truth images (2D-Binary images) (.png) 

Data collection Images were captured on national routes near Coronel Oviedo, Paraguay, using 

Motorola moto g52 and Tecno Spark 10 pro smartphones. A ring light and ruler were 

used to standardize lighting and scale at a consistent height of 1.10–1.20 m. Images 

were manually annotated for classification (“with crack’’ / “without crack’’) and 

segmentation (pixel-wise binary masks) using Fiji software, a Wacom tablet, and 

custom Python scripts. A rigorous cross-review process was implemented to ensure 

annotation quality 

Data source location National routes near Coronel Oviedo, Caaguazú Department, Paraguay. 

The data were stored in Facultad de Ciencias y Tecnologías, Universidad Nacional de 

Caaguazú. 

Data accessibility Repository name: Zenodo 

Data identification number: 10.5281/zenodo.16749554 

Direct URL to data: https://doi.org/10.5281/zenodo.16749554 

Related research article None 

. Value of the Data 

• High relevance for local contexts : This dataset was developed as one of the first publicly

available resources specifically capturing the characteristics of Paraguayan asphalt pavements,

making it invaluable for training locally adapted AI models. 

• Focus on early-stage defect detection : The dataset was designed to emphasizes fine fissures

( < 3 mm wide), a critical category defined by Paraguay’s National Road Manual [ 1 ]. This is

a key differentiator from many existing datasets (e.g., Crack500 [ 2 ]) that often contain more

pronounced cracks. 

• Versatility for multiple computer vision tasks : The dataset has been annotated for both

image classification and semantic segmentation, which allows for direct, comparative bench-

marking of different methodologies. 

• Standardized acquisition and rigorous quality control : The standardized data collection

process and a rigorous annotation quality check enhanced the reliability of the dataset for

training robust models. 

. Background 

The efficient and precise inspection of asphalt pavements is critical for maintaining safe road

nfrastructure. Traditional visual inspection methods are often subjective, costly, and can pose

afety risks to personnel [ 3 ]. Automated systems that leverage computer vision and deep learn-

ng offer a powerful solution for objective and early damage detection. The development of such

ystems, however, is fundamentally dependent on high-quality, accurately labeled datasets. 

http://creativecommons.org/licenses/by-nc/4.0/
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Fig. 1. Examples of images with and without crack. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

While several public datasets exist, a preliminary review revealed significant limitations for

our specific context. Many lack a sufficient representation of fine fissures ( < 3 mm), which are

of primary interest for early detection as defined by the Pavement Manual of Paraguay [ 1 ]. Fur-

thermore, known labeling errors in some widely used datasets [ 2 ] compromise their reliability

for training robust models. These shortcomings were the primary motivation for creating PY-

CrackDB within the framework of the research project “Asphaltic Pavement Crack Segmentation

using Computer Vision and Artificial Intelligence’’ to provide a specialized, high-quality resource

tailored to Paraguayan roads. 

3. Data Description 

The PY-CrackDB dataset consists of 569 images standardized to a resolution of 351 × 500

pixels[ 4 ]. It is categorized into images containing cracks and those without, with a distribution

of 369 “With crack” images (64.8 %) and 200 “Without crack’’ images (35.2 %), as illustrated in

Fig. 1 . This composition was designed to be representative of real-world inspection scenarios and

as shown in the comparative analysis in Table 1 , provides a suitable basis for training supervised

learning models. To ensure model robustness, the dataset deliberately includes images with real-

world complexities, such as the varied lighting conditions and pavement markings showcased in

Fig. 3 . 
Table 1 

Datasets comparisons. 

Dataset Number 

of images 

Resolution Environmental 

effect 

Geotag Pixel-wise 

annotations 

Other 

annotations 

CFD [ 5 ] 118 480 × 320 YES NO YES NO 

Aigle-RN [ 6 ] 38 991 × 462 / 311 × 462 NO NO YES NO 

Crack500 [ 7 ] 500 ∼2560 × 1440 NO Partially YES NO 

Cracktree200 [ 8 ] 206 800 × 600 YES NO YES NO 

Sut-crack [ 9 ] 130 3024 × 4032 YES YES YES YES 

PY-CrackDB 569 351 × 500 YES NO ∗ YES YES ∗∗

∗ Dataset sourced exclusively from Paraguayan roads to ensure local context and relevance. 
∗∗ Classification. 
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Fig. 2. Example of images for segmentation. 
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The dataset is organized into two main directories corresponding to the supported computer

ision tasks: 

1. Segmentation/: Contains data for semantic segmentation tasks. An example of an original

image and its corresponding ground truth mask is shown in Fig. 2 . The directory is divided

into two sub-folders: 

◦ Original_image/: Contains 369 original RGB images of asphalt pavement with cracks. 

◦ Ground_truth/: Contains 369 corresponding binary mask images, where white pixels rep-

resent cracks and black pixels represent the background. 

2. Classification/: This directory is structured for image classification tasks and contains two

sub-folders: 

◦ With_crack/: Contains all 369 images that show pavement cracks. 

◦ Without_crack/: Contains 200 images of pavement sections with no visible cracks. 

. Experimental Design, Materials and Methods 

.1. Image collection and location 

The 569 images in this dataset were captured between March and May 2024 near Coronel

viedo, Paraguay (approximate UTM coordinates: 7185,311 N, 556,195 E, Zone 21 J). This loca-

ion was strategically chosen because it hosts the intersection of Paraguay’s most critical logistics

orridors: Route PY02 (the primary east-west artery) and Route PY08 (a key north-south axis).

his confluence provides a representative mix of pavement conditions under significant opera-

ional stress. Pavement sections were selected to capture a diversity of fissure types, textures,

nd lighting scenarios, with all images standardized to a 351 × 500 pixel resolution to balance

eature detail with computational efficiency. 

Pavements in this region endure compounding stress from environmental, operational, and

istorical factors. The area’s Humid Subtropical (Cfa) climate imposes severe environmental

oads, including high temperatures (25 °C to 33 °C) and substantial year-round precipitation

xceeding 1600 mm [ 10 ]. Operationally, both PY02 and PY08 are Primary National Routes en-

ineered for a maximum gross vehicle weight of 45 tons on six-axle vehicles. While historical

raffic data for Route PY02 recorded an AADT of 2318 vehicles [ 11 ], recent estimates approach

0,0 0 0 users daily [ 12 ]. Although specific data for PY08 is unavailable, both corridors carry sub-

tantial heavy commercial traffic. This is compounded by the routes’ histories: while PY02 has
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Fig. 3. Asphalt pavement shown under varied conditions of sunlight and shadows, with some images also including 

pavement markings. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

been undergoing modernization since 2019 [ 12 ], many images were captured on the deteri-

orating original alignment pending separate rehabilitation [ 13 ]. In contrast, Route PY08 has a

non-uniform structure from being paved in stages over many years [ 14 ] and is maintained via

medium-term CREMA contracts [ 15 ]. 

4.2. Capture devices and standardization tools 

Two smartphone cameras were used for data acquisition: Motorola moto g52 and a Tecno

Mobile Tecno Spark 10 pro. 

To ensure consistency, two auxiliary tools were employed: (1) LUO ring light with an inte-

grated phone stand for uniform illumination, and (2) a 55 cm multifunctional numeric ruler as

a scale reference. The capture height was kept constant between 1.10 m and 1.20 m. 

4.3. Annotation and quality control 

The manual annotation process was executed as follows: 

• Segmentation: Pixel-wise segmentation was performed by a Civil Engineering professional

using Fiji (v1.54f) software and a Wacom Intuos BT S drawing tablet for precise manual trac-

ing of cracks. 

• Classification: Each processed image was manually inspected to determine the presence or

absence of pavement fissures and sorted into “With Crack’’ or “Without Crack’’ directories. 

• Quality Control: A strict quality control protocol was implemented to ensure annotation con-

sistency and accuracy. The initial segmentation masks were independently verified by the

first author, who holds a master’s degree in civil engineering sciences, through a cross-review

process. The accuracy of the final masks was confirmed by visually superimposing them onto

the original images, as illustrated in Fig. 4 . 

Limitations 

Geographic Specificity : The dataset’s focus on a single Paraguayan region, while a contextual

strength, means models trained on this data may not directly generalize to areas with different

asphalt compositions or climatic wear patterns without further validation. 
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Fig. 4. Superposition for quality control. 
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Sensor Variability: The dataset was collected using two distinct smartphone models to bal-

nce data consistency with a baseline of sensor diversity. Although this provides more variabil-

ty than is common in single-sensor benchmarks, models intended for broad deployment would

enefit from training on a wider range of capture devices. Future work will aim to expand the

ataset with additional sensors to enhance model generalization. 

Pavement History and Technical Data: While this study provides context on the general age

nd maintenance strategies for Routes PY02 and PY08, a limitation is the unavailability of spe-

ific technical data. Detailed records, including the original asphalt mix designs, granular main-

enance history, and precise construction dates for older pavement sections, are not publicly ac-

essible, which precludes a more granular analysis of how these specific factors influence fissure

ormation. 
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