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Abstract

SkyRadar is a cross-platform grayscale radar
and astrograph image analysis application
designed for both mobile (iOS, Android) and
desktop (macQOS, Windows) environments. Unlike
conventional RGB-based astrophotography tools,
SkyRadar implements a grayscale-first analytical
framework based on luminance modelling,
enabling unified interpretation of atmospheric
radar imagery and astronomical observations. The
system integrates pixel-level processing techniques
including RGB-to-grayscale conversion,
brightness beam compensation, optical depth
estimation, reflectivity normalization, and texture-
based morphology analysis to extract physically
meaningful information from two-dimensional
imaging data. To evaluate the reliability of the
grayscale standardisation methodology, a dataset
of 200 imaging samples across 16 colour standards
was analysed. Statistical analysis was conducted
using Microsoft Excel (Microsoft Corporation,
Redmond, Washington, USA). RGB values were
converted into grayscale intensities (0-255) using
the standard luminance equation (Gray = 0.299R +
0.587G + 0.114B). For a single Red-Violet
standard imaged under varying conditions, the
standardised grayscale dataset exhibited a standard
deviation of 3.12, compared to 33.68 for non-
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standardised data, demonstrating a substantial
improvement in measurement reproducibility.
Across all 16 colour standards, the mean standard
deviation decreased from 37.94 to 4.57, while the
mean error percentage declined from 65.82% to
48.21% following standardisation. Post-hoc power
analysis (o = 0.05) indicated statistical power
exceeding 99% (B = 0.01), confirming the
robustness of the dataset. Beyond statistical
validation, SkyRadar extends grayscale analysis to
meteorological and astrophysical applications,
including cloud density estimation, cyclone
morphology classification, radar attenuation
modelling, surface brightness profiling, and
celestial signal decomposition. The results
demonstrate  that  grayscale-first  processing
provides a stable and physically interpretable
framework for analysing both atmospheric and
astronomical imaging data. By integrating radar
physics with astrophotometric principles in a
unified platform, SkyRadar enables reproducible,
cross-domain  image analysis suitable for
professional researchers, meteorologists, and
amateur observers.

Keywords Grayscale Image Analysis - Luminance
Modelling - Brightness Standardisation - Optical
Depth - Radar Attenuation - Satellite Imaging -
Meteorology & Astrophotography - Morphology
Analysis - Pixel-Level Analysis - Cross-Platform
Application
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1. Introduction

The increasing availability of high-
resolution imaging systems [1-7] in both
meteorology and astronomy has led to an
unprecedented growth in raster-based
observational data [8-12]. Satellite platforms [13],
ground-based radar systems [14], and optical
telescopes [15] continuously generate images
encoding complex physical information, including
atmospheric reflectivity, cloud optical depth,
precipitation structure, radiative transfer, and
astrophysical emission profiles [16]. Extracting
meaningful quantitative information [17, 18] from
these images remains a central challenge across
disciplines such as remote sensing, weather
forecasting, and astrophotography [19, 20].

In meteorology, radar and satellite imaging
play a critical role in monitoring atmospheric
dynamics [21]. Weather radar systems—such as
Doppler and phased-array radar—provide spatially
resolved measurements of precipitation intensity,
turbulence, and storm morphology [22]. Satellite-
based imaging further complements these
observations by enabling large-scale analysis of
cloud systems, cyclone development, and
atmospheric circulation patterns [23]. However,
many operational tools rely heavily on colour-
mapped visualisations, which may introduce
interpretational bias and limit direct physical
analysis of the underlying signal [24-28].

Similarly, in  astrophotography  and
astrography, digital imaging is fundamental to the
study of celestial objects [16]. Optical telescopes,
CCD sensors, and space-based observatories
capture detailed images of galaxies, nebulae, and
stellar fields [29-31]. These images encode
information related to surface brightness, emission
characteristics, and structural morphology [16, 32].
While advanced software platforms such as
SAOImage DS9 and Aladin Sky Atlas are widely
used for professional astronomical analysis [33],
they are primarily designed for post-processing of
archival datasets and often require specialised
expertise [34-37]. In contrast, applications like
Stellarium focus on sky simulation rather than
guantitative image analysis [38, 39]. As a result,
there remains a gap between real-time image
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acquisition and physically grounded interpretation,
particularly in mobile or field-based environments
[16, 20, 30, 40, 41].

A key limitation shared across both
meteorological ~and  astronomical  imaging
workflows is the reliance on RGB colour

representations [42, 43]. While colour mapping
enhances visual interpretation, it does not
necessarily correspond to physically meaningful
quantities such as reflectivity, luminance, or
optical depth. In many cases, the underlying
physical signal is more accurately represented by
grayscale intensity distributions, which preserve
luminance information without introducing
spectral bias.

Fig. 1 Satellite radar-style imaging

To address these limitations, the SkyRadar
application was developed as a cross-platform
grayscale analysis engine that integrates radar
physics and astrophotometric principles within a
unified framework. Unlike conventional tools [44],
SkyRadar adopts a grayscale-first approach based
on luminance modelling, enabling consistent pixel-
level analysis across diverse imaging modalities.
The system incorporates key computational
components including RGB-to-grayscale
conversion using standard luminance models,
brightness beam compensation to correct for
optical and radar attenuation effects, optical depth
estimation,  reflectivity = normalization, and
variance-based morphology detection.

Importantly, SkyRadar extends traditional
radar analysis into the domain of astrography [45,
46]. By interpreting grayscale intensity
distributions as proxies for radiative energy, the
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application enables astrophotographic analysis
such as surface brightness profiling, emission ratio
estimation, and structural morphology mapping of
galaxies and nebulae [47]. Conversely,
meteorological radar data can be analysed using
similar  pixel-level techniques to extract
information about cloud density, cyclone structure,
and atmospheric attenuation. This bidirectional
capability establishes a novel connection between
atmospheric and astronomical imaging, allowing
both domains to be analysed using a common
physical framework.

Furthermore, SkyRadar is designed for
cross-platform deployment across mobile (iOS,
Android) and desktop (macOS, Windows)
environments [48], enabling real-time analysis in
both field and laboratory settings. This flexibility
distinguishes it from traditional desktop-centric
software [35] and supports a broader range of
users, including meteorologists, astrophysicists,
remote sensing specialists, and amateur observers.

The objective of this study is to evaluate the
effectiveness of grayscale standardisation and
luminance-based analysis in improving the
reproducibility and physical interpretability of
image-derived measurements. By analysing a
dataset of 200 imaging conditions across multiple
colour standards [16], this work aims to
demonstrate  that  grayscale-first  processing
provides a robust and scalable framework for
unified atmospheric and astronomical image
analysis.

1.1 Hypothesis

Building upon prior experimental findings

from RGB-based astrophotography systems
demonstrating that brightness and colour
standardisation  significantly  reduce  pixel

variability and improve reproducibility [16, 20,
44], the present study extends this framework into
a grayscale, luminance-driven domain.

It is hypothesised that: The implementation
of grayscale-first luminance modelling, combined
with brightness standardisation, will significantly
reduce pixel variability and error rates compared
to non-standardised RGB datasets, thereby
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improving the reproducibility and physical
consistency of image-derived measurements across
diverse observational conditions.

Furthermore, it is hypothesised that: The
conversion of RGB data into standardised

grayscale intensity using luminance-weighted
models will provide a more physically
representative measure of radiative signal

distribution, enabling consistent interpretation of
both atmospheric radar imagery and astronomical
observations.

In addition, the study proposes that:
Integration of grayscale-based optical depth
estimation,  reflectivity  normalization, and
variance-driven morphology analysis will enable
reliable extraction of structural and physical
information from imaging datasets, supporting
unified analysis across meteorological and
astrography applications.

2. Methodology

2.1 Satellite Radar & Astrograph
Analysis System

SkyRadar is a grayscale scientific image
analysis engine designed for:
o Satellite-based radar meteorology

Cloud structure diagnostics

Cyclone morphology interpretation

Atmospheric attenuation modelling

Astrograph  emission &  morphology

analysis
All processing is grayscale-first and beam-
corrected for scientific consistency.

2.2 GENERAL CONTROLS

2.2.1 Instruction Article & Video

Opens the official SkyRadar manual and
tutorial resources in your browser.

2.2.2 Load Image

Loads a satellite, radar, or astrograph image
for analysis.
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Supported images are converted internally to
grayscale luminance using BT.709 standards.

9)
i

SkyRadar V1.0 O

Videc

Load Image

RADAR METEOROLOGY

Cloud Density
Cyclone Class
Radar Attenuation
Radar Analysis

RADAR ASTROGRAPHY,

Surface
Brightness

Optical Depth
Temperature

Emission Ratio
Morphology

Celes Signal

Image Correct

Reset

Raw Radar Intensity
Gray Level: 128
Reflectivity: 50.2 %
Grayscale Level: 128

Fig. 2 Illustration of the image-loading interface,
showing how satellite, radar, or astrograph data are
imported and automatically converted to BT.709-based
grayscale luminance for analysis

2.2.3 Reset
Restores:
e Original image
e All map transformations
e Component analysis values

e Radar and celestial signals

Use this before switching analysis domains.
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2.3 RADAR
SECTION

METEOROLOGY

These tools are optimized for atmospheric
and cyclone analysis.

2.3.1 Cloud Density

Purpose: Analyses cloud optical thickness and
precipitation potential.

Displays:

e Cyclone Morphology classification
e Optical Depth (1)

e Transmission %

e Cloud Thickness (km)

e Liquid Water Content (LWC) (g/m?3)
e Rain Probability %

SkyRadar V1.0 0O

Load Image

RADAR METEOROLOGY

Radar Analys

RADAR ASTROGRAPHY

Cyclone
Morphology: Low
Reflectivity | Clear
Air

Optical Depth t: 118
Transmission: 30.7%
Cloud Thickness:
1.4km

Liquid Water Content
(LWC): 1g/m

Rain Probability: 6%

Grayscale Level: 60

Fig. 3 Cloud Density Map generated by SkyRadar,
illustrating optical depth (t), transmission percentage,
cloud thickness estimation, and liquid-water content
derived from grayscale luminance
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Interpretation:

e Higher Optical Depth — thicker cloud

mass

e Lower Transmission — denser storm
system

e High LWC — heavy precipitation
likelihood

Best used for: Storm system intensity estimation.
2.3.2 Cyclone Class

Purpose: Analyses structural variance in cloud
formations.

v G -
SkyRadar V1.0 O

Load Image

RADAR METEOROLOGY

Cloud Density
Cyclone Class
Radar Attenuation
Radar Analysis
RADAR ASTROGRAPHY

Surface
Brightness

Optical Depth
Temperature
Emission Ratio
Morphology
Celes Signal

Image Correct

Reset

Cyclone / Cloud
Morphology

Cyclone Morphology
Type: Mixed Cloud
Structure
Convective Index:
Low

Stratiform Index:
Low

Thin Layer Index:
Low

Grayscale Level: 148

Fig. 4 Cyclone Class analysis showing convective,
stratiform, and thin-layer structural signatures in a
satellite cyclone image. Bright zones indicate turbulent
convective towers; dark zones indicate the calm central
eye

Displays:
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e Cyclone Morphology Type
e Convective Index

e Stratiform Index

e Thin Layer Index

Interpretation:

High Convective — vertical storm towers
High Stratiform — layered rain systems
Thin Layer — upper atmospheric clouds

Bright ~ regions = turbulent
Dark regions = calm cores or eye

eyewalls
Best used for: Cyclone classification and structural
diagnostics.

2.3.3 Radar Attenuation

Purpose: Models radar beam extinction and

atmospheric absorption.

v G -

SkyRadar V1.0 0O

Load Image

RADAR METEOROLOGY

Cyclone Class

Radar Attenuation

Radar Analysis

RADAR ASTROGRAPHY

Atmospheric
Attenuation Model
Extinction A: 0.75
mag

Optical Depth t
0.69

Estimated

Thickness: 68.8 km
Distance Proxy: 1411
km

Grayscale Level: 128

Fig. 5 Radar Attenuation map produced by SkyRadar,
displaying extinction (mag), optical depth (1), and
estimated atmospheric thickness. Higher extinction
values indicate strong radar beam attenuation through
dense clouds or precipitation
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Displays:

Extinction (mag)

Optical Depth (1)
Estimated Thickness (km)
Distance Proxy (km)

Interpretation:

e High extinction — strong atmospheric
attenuation

e High t© — dense precipitation or cloud
mass

Best used for: Radar signal reliability assessment.
2.3.4 Radar Analysis
Displays:

Reflectivity %

Attenuation %

Precipitation Level

Turbulence Index

Stratiform / Convective / Thin Layer
classification

This summarizes per-pixel radar-derived

atmospheric indices.

Best wused for:
assessment.

Operational meteorological

24  RADAR
SECTION

ASTROGRAPHY

These tools reinterpret grayscale radar
images for astronomical-style structural analysis.

2.4.1 Surface Brightness
Purpose: Measures brightness energy distribution.
Displays:

o Normalized Brightness
o Reflectivity Index %

Interpretation: Used for:
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Energy density
Energy decay
Core vs periphery comparison

)
1

SkyRadar V1.0 O

Load Image

RADAR METEOROLOGY

Cloud Density
Cyclone Class
Radar Attenuation
Radar Analysis

RADAR ASTROGRAPHY|

Surface
Brightness

Optical Depth
Temperature
Emission Ratio
Morphology
Celes Signal

Image Correct

Reset

Surface Energy
Density
Normalized
Brightness: 0.25
Reflectivity Index:
253 %

Grayscale Level: 64

Fig. 6 Surface Brightness profile of a celestial radar-
mapped region, showing normalized brightness
distribution and energy decay. The grayscale structure
allows detection of core—periphery transitions

2.4.2 Optical Depth

Purpose: Measures opacity and transmission
characteristics.

Displays:
e Transmission %

e Optical Depth (1)
o Equivalent Thickness (km)
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Interpretation:
Low transmission —
High t — significant absorption

dense medium

2.4.3 Temperature

Purpose: Estimates thermal interpretation based
on brightness.

Displays:
o Estimated Temperature (K)
e Brightness
e Photon Flux %

Used for: Thermal intensity comparison across
regions.

2.4.4 Emission Ratio

Purpose: Compares red/blue channel emission
balance.

Displays:
Red / Blue Ratio

Normalized Brightness
Photon Flux %

Used for:

Emission dominance analysis
Spectral tendency evaluation

2.4.5 Morphology
Purpose: Analyses local texture variance.
Displays:

e Gray Level
e Normalized Brightness

Bright regions —  structural turbulence

Dark regions — smooth areas

2.4.6 Celes Signal

Region of interest (ROI)-based advanced
astrograph component analysis.
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Displays:
Nebula Signal
Olll Presence
Emission Mix

Warm / Neutral / Blue Stars

Galaxy Core

Spiral Arms

Outer Arms
. CEED -
SkyRadar V1.0 O

Cloud Density
Cyclone Class
Radar Attenuation
Radar Analysis
RADAR ASTROGRAPHY

Surface

Brightness
Optical Depth
Temperature
Emission Ratio
Morphology
Celes Signal
Image Correct

Reset

Grayscale Structural
Map

Gray Level: 109
Normalized
Brightness: 0.43
Nebula Signal: Low
Olll Presence: Low
Emission Mix:
Medium

Warm Stars: Medium
Neutral Stars: Low
Blue Stars: Low
Galaxy Core: Low
Spiral Arms: Low
QOuter Arms: Low

Grayscale Level: 109

Fig. 7 Celes Signal analysis highlighting nebula
emission regions, OIlIl presence, stellar temperature
groups (warm/neutral/blue), and galaxy morphology
features extracted from grayscale radar imagery

Advanced numerical values available if
enabled.

Used for: ROI celestial composition breakdown.
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2.4.7 Image Correct

Applies brightness beam correction by
repeatedly tapping or clicking the Image Correct
button, compensates:

e Optical vignetting
o Radar beam falloff
e Peripheral attenuation

Recommended as preprocessing step before
analysis.

2.4.8 Exit Application (Platform Behaviour)

e i0S / macOS: Apple systems manage
application lifecycle automatically. No
Exit button is required.

e Android & Microsoft Windows: An Exit
button is provided to allow manual
application closure according to platform
conventions.

2.5 Scientific Foundation
SkyRadar uses:

BT.709 luminance conversion
Brightness beam compensation
Optical depth modelling

Reflectivity normalization
Variance-based morphology detection
Emission ratio normalization

Texture turbulence indexing

All maps operate on pixel-level grayscale
physics.

2.6 Recommended Workflow

1. Load Image

2. Apply Image
recommended)

3. Choose Radar or Astro section

4. Analyse metrics

5. Use Radar Analysis or Celes Signal for
summary

6. Reset before new dataset

Correct (optional but
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2.7 Experimental Dataset and Statistical
Evaluation

A total of 200 RGB imaging samples were
collected across 16 calibrated colour standards to
evaluate grayscale reproducibility under variable
observational conditions. Each image was
processed using the SkyRadar BT.709 luminance
model (Gray = 0.299R + 0.587G + 0.114B),
followed by brightness standardisation using the
internal beam-correction module.

For each dataset, pixel intensities were
exported into Microsoft Excel (Microsoft
Corporation, USA) to compute:

Standard deviation (SD)

Mean error percentage (%)
Weighted channel variances (R/G/B)
Grayscale global variability
Post-hoc statistical power (o = 0.05)

The 16-colour standard dataset was selected
to span the full RGB space, enabling evaluation of
SkyRadar’s grayscale-first physics across diverse
luminance environments.

This methodological framework provides
the basis for the Results section’s grayscale
variability ~ reduction and  ensures  full
reproducibility of the analysis.

3. Results

For the single Red-Violet standard, the
standardised grayscale dataset demonstrated a
substantially reduced variability, with a standard
deviation (SD) of 3.12 compared to 33.68 for the
non-standardised dataset. This represents a marked
improvement in  luminance  reproducibility
following brightness and RGB-to-grayscale
standardisation.

Across all 16 colour standards, consistent
reductions in variability and error were observed.
The mean SD decreased from 37.94 (non-
standardised) to 4.57 (standardised), while the
mean error percentage declined from 65.82% to
48.21%. These findings confirm that grayscale
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conversion, when combined with brightness
correction, preserves photometric consistency
across diverse imaging conditions.

Post-hoc power analysis, based on 200
imaging conditions and a significance level of a =
0.05, indicated a statistical power exceeding 99%
(B = 0.01), confirming that the dataset is
sufficiently robust to detect improvements in
grayscale reproducibility.

|Standardised ||Non-standardised|
ISD ||Error %“ SD || Error%l
| Red-Weighted |[5.12]| 46.02 |[42.36] 61.09 |
| Green-Weighted |[4.23]| 42.11 |[38.17]| 67.45 |
| Blue-Weighted |3.55]| 49.67 [[30.92] 79.12 |
(Grayscale Mean|[4.57| 4821 |37.94] 6582 |

Table 1 Multi-colour dataset (16 Standards) -
Grayscale Standard Deviation (SD) and Error
Percentage (%)

Channel

These results demonstrate that the SkyRadar
App’s grayscale-first processing framework,
incorporating luminance conversion and brightness
standardisation, significantly enhances
reproducibility in image-based measurements. The
substantial reduction in variability confirms that
grayscale modelling not only stabilises pixel
intensity  but also  preserves  underlying
photometric structure independent of RGB channel
fluctuations.

Importantly, this finding supports the
hypothesis that grayscale luminance representation
provides a physically consistent basis for
interpreting both atmospheric and astronomical
imagery. The improved consistency in luminance
values enables reliable extraction of structural and
radiometric features, supporting applications such
as cloud density estimation, radar attenuation
modelling, surface brightness profiling, and
celestial signal interpretation under highly variable
observational conditions.

4. Discussion

The results of this study demonstrate that the
SkyRadar App achieves a substantial improvement
in  measurement reproducibility through its
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grayscale-first luminance standardisation pipeline.
This represents an important methodological
progression following the earlier RGB-based
workflows implemented in iSkyMatch [44] and
iAstroGraph [22], and the cross-platform
analytical framework established in AstroGraph
[16]. Together, these prior systems validated the
stabilising effect of brightness and colour
standardisation on RGB pixel variability across
progressively larger datasets (50 — 100 — 200
samples). SkyRadar extends this progression by
introducing a physics-driven grayscale conversion
model based on the standard luminance equation,
thereby simplifying pixel representation and
reducing colour-channel dependencies that often
limit the stability of RGB-based astrophotographic
and atmospheric datasets.

SkyRadar’s  grayscale  approach  is
scientifically justified because many atmospheric
and astronomical intensity measurements—such as
cloud optical thickness, radar reflectivity, storm-
cell density, surface brightness, and faint-object
detection—are inherently governed by
monochromatic  luminance  behaviour, not
colourimetric information [49]. By converting
RGB values into a single luminance parameter,
SkyRadar removes channel-specific noise and
automatically suppresses instabilities introduced
by unequal sensor gains or spectral transmission
fluctuations across optical instruments [50, 51],
smartphone sensors [52], and satellite imaging
systems [13, 21, 23, 53]. The marked reduction in
standard deviation observed across all 16 colour
standards (from 37.94 to 4.57 following
standardisation) confirms that grayscale modelling
provides a more stable photometric representation
[54] under variable imaging conditions compared
to RGB-based approaches.

The significant improvement in variability
for the Red-Violet standard (SD reduced from
33.68 to 3.12) is especially notable because this
spectral region typically exhibits heightened noise
sensitivity in consumer-grade and satellite sensors
due to reduced quantum efficiency [55].
SkyRadar’s robustness under such conditions
indicates that luminance-weighted grayscale
processing effectively mitigates sensor-specific
biases, producing intensity values that remain
consistent even when images are captured under
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different lighting environments, optical distances,
atmospheric  compositions, or meteorological
disturbances [56-59].

SkyRadar also introduces a broader
interdisciplinary relevance compared to the
previous trilogy applications [16, 44, 60]. Whereas
iSkyMatch [44] and iAstroGraph [20] primarily
targeted smartphone-based astrophotography, and
AstroGraph  unified mobile and  desktop
astronomical analysis [16], SkyRadar expands the
application domain to meteorology, satellite
imaging, and  radar-based  environmental
monitoring [13, 21, 23]. Because radar reflectivity
products, optical satellite composites, and storm-
tracking datasets predominantly rely on grayscale
or pseudo-grayscale luminance representations,
SkyRadar’s grayscale-first framework is fully
aligned with operational meteorology and remote-
sensing practices [61-64]. The strong statistical
improvements in  luminance reproducibility
therefore support the feasibility of using SkyRadar
for tasks such as cloud-density estimation, cyclone
intensity profiling, rainfall-proxy modelling, and
turbulence detection from aerial or orbital
platforms [65-69].

The high statistical power (exceeding 99%)
confirms that the 200-dataset design was sufficient
to reliably detect improvements in grayscale
reproducibility. More importantly, the findings
validate that the same brightness-stabilisation
pipeline proven in the earlier trilogy remains
effective even after the conceptual shift from
RGB-based photon analysis to grayscale
luminance modelling [70-74]. This continuity
strengthens the scientific narrative across all four
applications, demonstrating a consistent and
progressive methodological evolution.

Overall, the results show that SkyRadar
successfully integrates astrophotographic
luminance modelling, radar-style atmospheric
imaging, and satellite-based environmental
analysis within a unified grayscale framework.
This establishes SkyRadar as both the logical and
scientifically rigorous extension of the previous
trilogy [16, 20, 44], completing the transition from
RGB-based colour correction to monochromatic
intensity stabilisation—the most widely used
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representation in radar meteorology, remote

sensing, and modern sky-imaging science.
5. Conclusion

The SkyRadar App introduces a grayscale-
first analytical framework that significantly
enhances the stability and scientific reliability of
image-based  atmospheric and  astronomical
measurements. By converting RGB imagery into
calibrated luminance values and applying
brightness standardisation [16, 30, 40, 48, 60]
SkyRadar reduces pixel-level variability across
diverse imaging conditions, as demonstrated by
the substantial decrease in standard deviation and
error percentages across all 16 colour standards.
These improvements confirm that grayscale
modelling provides a physically consistent
representation of intensity, independent of sensor-
specific colour biases or environmental variability.

SkyRadar’s methodological design extends
beyond conventional  astrophotography to
encompass operational meteorology, satellite
remote sensing, and radar-based environmental
diagnostics. The unified processing engine enables
the App to interpret cyclone structures, cloud
optical depth, atmospheric attenuation, surface
brightness distributions, and celestial morphology
using a common grayscale physics framework.
This makes SkyRadar applicable to a wide range
of imaging systems, including smartphone cameras
[16, 20, 44, 48], optical telescopes [30, 40, 46, 60],
meteorological satellites, airborne radar platforms,
and laboratory-based radar experiments.

The transition from RGB-dependent analysis
(as used in iSkyMatch [44], iAstroGraph [20], and
AstroGraph [16]) to luminance-driven grayscale
processing represents a logical and scientifically
grounded evolution within the trilogy [16, 30, 40,
46, 60]. SkyRadar completes this progression by
adopting the intensity model most widely used in
radar meteorology and satellite imaging, thereby
improving  reproducibility while  expanding
applicability across atmospheric and astronomical
domains.

Overall, SkyRadar demonstrates that
grayscale-first image standardisation provides a
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robust, cross-platform solution [16, 48] for
analysing structurally complex sky, cloud, and
deep-space imagery. Its enhanced reproducibility,
broad instrumentation compatibility, and physics-
based modelling framework position SkyRadar as
a valuable tool for both scientific research and
applied imaging analysis in  meteorology,
astronomy, and environmental monitoring.

6. Author Declarations and
Disclaimers

6.1 Software and Methodology Disclaimer:
SkyRadar is a cross-platform grayscale image-
analysis application developed for research,
educational, and exploratory use in satellite
imaging, radar meteorology, and
astrophotography.  The  software  performs
luminance conversion, brightness standardisation,
and physics-based grayscale diagnostics; however,
all analytical outputs should be interpreted as
approximations rather than definitive quantitative
measurements. Users requiring high-precision
atmospheric or astronomical data should validate
results using calibrated scientific instrumentation
and established observational protocols.

6.2 Funding: The development of the SkyRadar
App and the preparation of this manuscript were
entirely self-funded by the author. No institutional,
commercial, or external funding was received.

6.3 Privacy and Data Protection: SkyRadar
adheres to contemporary data protection standards
(including GDPR principles). All user images and
analytical data are stored locally on the user’s
device unless intentionally exported by the user.
No image data, metadata, or personal information
are transmitted to external servers or shared with
third parties without explicit consent. Users retain
full control over the access, modification, and
deletion of their data.

6.4 Conflict of Interest Statement: The author is
the developer of the SkyRadar application and
declares no external commercial, financial, or
institutional conflicts of interest. This publication
is intended solely for scientific, educational, and
methodological ~ dissemination  related to
atmospheric and astronomical grayscale imaging.
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