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Introduction
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e 20 cameras distributed in public buildings (17 in the city + 3 more

than 30 km away)

* 4 Pyranometers + 2 Ceilometers + 3 Photometers

Instrument management & Data Acquisition (GOA-SCAN Protocol)

La Qveruela

Qudkerias Entregfinares e

Reglmlemo de
Caballeria Farnesm n°12 \"%%

VA-30

4.3km

(Las ffrenas) "=

3.5km

VA-30

system has been

(LADIS), Universidad de Valladolid, Spain

This work presents an all-sky camera network for automated cloud detection and height
retrieval in Valladolid, Spain. The methodology is based on stereoscopic reconstruction
(Eq.1) derived from camera pairs. It is systematically applied across the entire network
trough an automated pipeline operating in near real-time. Wide camera distribution
enables the retrieval of diverse cloud heights, using optimized camera pairs for specific
height ranges. Multi-filtering criteria is applied, effectively discarding artifacts to provide
reliable cloud base height (CBH) and cloud top height (CTH) values. The accuracy of the
independently validated through comparisons with co-located
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Pixel matching

e OMEA-3C-TF + Triband Filter (Alcor System): SONY CMOS +
fisheye lens + triband filter

 Geometrical calibration using start positions: ORION (Antuna-
Sanchez et al., 2022).

 Automated GOA OMEA-Capture software + continuous

monitoring and maintenace of the cameras (Roman et al., 2025)
* High Dinamic Range Images (Multi-exposure sequences) every 5

min (daytime) 2 min (night-time).

=
e

41.9°N 4

=
P

T
I
&
~:1~r*~1—

on
CBH (km a.s.l.)

416N 1 ‘q‘ ML

41.3°N +—

Repeated for| T |
all Cameras | Filtering  Plane projection

as Reference , 1°lat/lon domain
Camera 0.0005° resolution
Cloud position maps
CBH & CTH

darita de
41.9°N ‘JZL'..'!_:_',-'J-: . Bafios 12

Repeated
for all
Camera
pairs

Filtering

YT, &

bt
& @
CTH (km 1)

41.3°N +
5.2°W

Cloud height estimation for
each Reference Camera

Repeated automatically

every 5 min day time, 2
minutes at night

Ceilometer Comparison (Jun 2023-Feb 2026)

Overall cloud detection agreement for daytime: 86% (97% cloud-free).
Performance degradates when including night-time (66%) due to low ilumination conditions affecting pixel matching and cloud segmentation,

especially for high and transparent clouds.
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or multi-layer scenes;

Overestimation in CTH is observed compared to the
ceilometer; this is attributed to signal saturation in
optically thick clouds, where the ceilometer fails to
detect the real cloud top. Filtering these cases
improves correlation (R* = 0.8).
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revealed discrepancies in broken cloud scenarios
when the ceilometer's
. point measurement targeted high-level clouds,
while the cameras' spatially aggregated data
captured lower layers present in the wider scene.
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Overall, the all-sky camera networks is capable of
retrieving different cloud layers in the same
scene, maintaining high consistency with the
ceilometer.

Conclusions & Outcomes

Cost-Effective & Scalable all-sky camera network.

Automated and computational efficient near real-time
methodology for cloud height mapping (less than 5s in average for
processing each time-stamp).

Consistency when comparing with ceilometer and satellite
NEES G

Potential use for 3D cloud reconstruction and satellite validation.
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