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Conclusions

● Visibility and cloud ceiling are critical for aviation and UAS operations.
● METAR/ASOS observations are spatially limited.
● Publicly available fixed-camera networks provide continuous visual 

information on sky, horizon, and scene conditions.
● AI-based estimation requires a structured, reproducible, and well-labeled 

dataset.
Objective: Develop the Camera Image and Visibility–Ceiling (CIVC) 
dataset from publicly available camera and METAR data for AI-based 
visibility and cloud-ceiling determination.

1. Representative Camera Images Over North Dakota

Future Work
North Dakota camera sites and METAR 

stations used for spatial pairing

2. North Dakota Camera Sites and METAR Stations

3. CIVC Database Structure

● A reproducible automatic workflow is 
developed to build the CIVC database 
from camera images and METAR 
observations.

● Camera sites are paired with nearby 
METAR stations over North Dakota in 
space and time using standardized 
rules.

● The automatic workflow integrates 
real-time image collection, timestamp 
standardization, spatial pairing, 
temporal pairing, and label extraction.

● The CIVC database provides a 
foundation for future AI-based visibility 
and cloud-ceiling determination.

● Expand the dataset to additional 
states and public camera networks.

● Refine pairing-quality and 
quality-control metrics.

● Train and evaluate machine-learning 
models using the prepared dataset.

● North Dakota camera scenes are collected from public networks.
● These images provide sky, horizon, and foreground information relevant to 

visibility and ceiling.

● The CIVCdatabase stores one row per matched camera image-METAR record.
● Each record includes image metadata, station metadata, visibility, cloud-ceiling, 

and pairing flags.

● North Dakota camera sites and 
METAR stations are mapped.

● The site distribution supports 
statewide spatial pairing.
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Distance Tiers for Spatial Pairing CIVC Dataset Development Workflow
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● Public camera images are matched with nearby METAR/ASOS observations 
through spatial and temporal pairing, followed by quality control.

● Camera sites are grouped by distance from nearby METAR stations to support 
spatial pairing. These distance tiers help evaluate pairing proximity and 
matching quality.

● Temporal pairing matches each image to the nearest METAR/ASOS report in 
time.
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