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Abstract

The floods caused by the Isolated High-Level Depression
(DANA) in the Valencian Community in October 2024 de-
stroyed and damaged hundreds of thousands of personal
photographs, erasing key pieces of collective and emotional
memory. Within the project Recuperar las Memorias, we
present an Al-based system for automated photo reconstruc-
tion, designed to support the recovery of more than 200,000
affected images. The system integrates YOLOvVS and SAM2
for automatic detection of damaged regions, followed by
context-aware inpainting to restore visual coherence. Special
modules are included for facial restoration, preserving iden-
tity in one of the most emotionally critical aspects of personal
photographs. The tool is deployed as a web application that
enables both single-image and batch restoration, making it ac-
cessible to non-expert users. Preliminary evaluation, combin-
ing human perceptual studies and automatic metrics (LPIPS),
shows consistent alignment between subjective and objective
assessments of quality. This demonstration highlights how
advances in computer vision can be mobilised in real-world
crisis contexts, placing Al at the service of cultural heritage,
dignity, and memory preservation.

Code — https://github.com/jd-galvan/rebrot

Introduction

Extreme meteorological events, such as Isolated High-Level
Depressions (DANAs), are recurrent in the Mediterranean
region and often result in devastating floods. On October 29,
2024, one of the most severe DANAs in recent history struck
the Valencian Community in Spain, with rainfall exceed-
ing 600 litres per square meter in less than eight hours. The
consequences were catastrophic: over 200 fatalities, tens of
thousands of evacuations, and large-scale material destruc-
tion. Beyond the loss of infrastructure, a less visible but
deeply human impact emerged—the destruction of personal
and documentary photographs, many of which are irreplace-
able carriers of cultural and emotional memory.

The project Recuperar les Memories, coordinated by the
Institut Universitari de Restauracié del Patrimoni (IRP) of
the Universitat Politeécnica de Valéncia, has since collected
more than 200,000 damaged photographs from affected fam-
ilies. A volunteer-based laboratory has been established to
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Figure 1: Damaged image and its reconstruction.

clean, disinfect, and digitise these photographs. However,
the restored and digitised photographs kept damaged parts
that were physically impossible to repair, given the scale of
the task. Therefore, the need arose to develop an automatic
method that would ensure consistent and timely recovery.
This paper presents a demonstration of an Al-based system
(named Rebrot") for photo restoration that combines object
detection, segmentation, and generative inpainting to recon-
struct damaged areas of photographs in a manner consistent
with the original content (see Figure 1).

This work builds upon recent advances in automatic in-
painting (Lugmayr et al. 2022; Avrahami, Fried, and Cohen-
Or 2023), segmentation models (Kirillov et al. 2023), and
detection architectures (Jocher, Chaurasia, and Qiu 2023),
but differs in three key aspects. First, while prior work often
benchmarks performance on synthetic or limited datasets,
our system is deployed in a real-world humanitarian setting
with a large volume of heterogeneous, flood-damaged im-
ages. Second, although the combination of the aforemen-
tioned models allows for a fairly consistent reconstruction
of damaged images, it also affects more delicate areas (such
as the faces of people in the images) in a more or less subtle
way. This has necessitated the creation of specific pipelines
to prevent this type of behaviour. Finally, our evaluation
combines automatic perceptual similarity metrics (LPIPS)
with expert-based human perceptual assessments, allowing
us to analyse correlations between objective and subjective

"Rebrot (Catalan/Valencian: “to sprout again”) means regrowth
/ new shoot—the first green that comes back after damage.



measures of restoration quality.

Recent photo-restoration research tackles mixed degrada-
tions on digitised prints, but none is tailored to flood-soaked,
mud-smeared disaster imagery. Wan et al. (Wan et al. 2020)
propose a triplet-domain translation network to restore old
photos with both structured (scratches, blotches) and un-
structured (noise, fading) defects, achieving strong gener-
alisation from synthetic to real inputs, yet without mod-
elling water-stain patterns or post-disaster artefacts. Pik-
Fix (Xu et al. 2023) combines restoration with reference-
guided colourisation and introduces a paired real-old-photo
dataset; again, the degradations are generic age-related is-
sues rather than moisture-induced damage. Mendoza-Davila
et al. (Mendoza-Da4vila, Porta-Montes, and Ugarte 2023)
present a practical pipeline that classifies damage type
(blur/cracks) and dispatches pretrained restorers for por-
traits, but do not address large, irregular stain masks or sed-
iment streaks common after floods. In contrast, our tool tar-
gets prints affected by the 2024 DANA in Valencia: we seg-
ment flood-specific damage (water rings, mud trails, torn
edges).

System Description

Our demonstration system consists of four main com-
ponents: damage detection, region segmentation, context-
aware inpainting, and web-based interaction. Figure 2 illus-
trates the overall workflow:

1. Damage Detection. The first stage applies a YOLOvV8
(Varghese and Sambath 2024) model trained on a man-
ually annotated dataset of damaged photographs. This
model identifies candidate regions of degradation result-
ing from mud, moisture, and tearing. YOLOvV8 was se-
lected for its balance of detection accuracy and inference
speed, which is essential for batch processing of large

datasets.

. Segmentation Refinement. Detected bounding boxes
are refined using SAM2 (Ravi et al. 2025), which gen-
erates binary masks with high spatial precision. This step
reduces the inclusion of undamaged regions and ensures
that the inpainting stage operates on accurately localised
damage.

. Inpainting and Reconstruction. For reconstruction, we

employ Stable Diffusion Inpainting XL 1.0 (Podell et al.

2024), a generative diffusion model specialised in fill-

ing masked areas while maintaining semantic and tonal

consistency with surrounding content. Hyperparameters

(e.g., guidance scale, number of inference steps) were

tuned to balance fidelity and visual coherence.

Special path for facial regions. As Figure 2 shows, the

treatment of faces follows a special path. In this case,

once a face has been located, a mask is generated to re-
move its treatment from the overall image, and its recon-
struction (the bottom path in Figure 2) is performed in

a special way to ensure its identity preservation. Finally,

once reconstructed, it is integrated into the final image.

The system is deployed as a web application built with
Gradio (Abid et al. 2019), enabling users to upload im-
ages, preview automatic restorations, and process images in
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Figure 2: Image reconstruction pipeline. The upper path is
the one followed to reconstruct the whole image. The lower
path is the one followed to reconstruct faces.

batch mode. The interface was designed with accessibility
in mind, requiring minimal technical expertise from users,
making it suitable for volunteers and affected families.

To evaluate the system, we have used a dual evaluation
pipeline: (i) human perceptual evaluation conducted with
restoration experts using criteria such as identity preserva-
tion, stain removal, and structural coherence; and (ii) au-
tomatic evaluation using LPIPS, a learned perceptual sim-
ilarity metric. Correlation analysis between human and au-
tomatic scores provides a robust validation framework. De-
tails of this evaluation can be found in (Galvan 2025; Al-
bert Bonet 2025)

Conclusions

This demonstration presented an Al-based system for restor-
ing photographs damaged during the 2024 DANA floods
in the Valencian Community. By combining YOLOVS8 for
damage detection, SAM2 for precise segmentation, and Sta-
ble Diffusion Inpainting XL for context-aware reconstruc-
tion, we developed a complete pipeline capable of process-
ing large collections of heterogeneous, real-world damaged
images. The integration of automatic and human-centred
evaluation provides a robust framework for assessing recon-
struction quality, with preliminary results showing promis-
ing alignment between objective metrics and expert judg-
ments.

Beyond its technical contribution, the system illustrates
how advances in computer vision and generative modelling
can be mobilised in socially meaningful contexts. In partic-
ular, it highlights the potential of Al for preserving cultural
heritage and promoting emotional resilience in the aftermath
of natural disasters.

Future work will address three directions: (i) expanding
the evaluation with larger and more diverse human studies,
(ii) refining facial identity preservation through specialised
generative models, and (iii) integrating the system into the
operational workflow of the Recuperar les Memoories ini-
tiative to scale its impact. By making the tool accessible
through a web interface and exploring open-sourcing op-
tions, we aim to ensure that the benefits of this research ex-
tend to both the scientific community and affected citizens.
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