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Abstract  
 

AstroGraph is a cross-platform astronomical 

image analysis application designed for both 

mobile and desktop environments, including iOS, 

Android, macOS, and Windows systems. Unlike 

traditional desktop-centred astronomical software, 

AstroGraph enables real-time astrophotographic 

image analysis directly from mobile devices 

attached to telescopes or from uploaded 

observational datasets. The software integrates 

advanced analytical features including pixel-level 

celestial signal decomposition, brightness 

correction, stellar temperature mapping, and 

structural morphology detection for nebulae, stars, 

and galaxies. To evaluate the reliability of the 

brightness and colour standardisation algorithm 

implemented in AstroGraph, a dataset of 200 

imaging conditions was analysed across 16 colour 

standards. Statistical analysis was conducted using 

Microsoft Excel developed by Microsoft 

Corporation (Redmond, Washington, USA). For a 

single Red–Violet colour standard imaged under 

200 varying conditions, the standardised dataset 

exhibited a standard deviation of 3.05, compared 

to 35.46 for non-standardised data, demonstrating 

substantial improvement in measurement 

reproducibility. Across all 16 colour standards, the 

mean standard deviation decreased from 39.44 to 

4.45, while the mean error percentage decreased 

from 69.59% to 44.78% following brightness and 

colour standardisation. Post-hoc power analysis (α 

= 0.05) indicated statistical power exceeding 99% 

(β ≈ 0.01), confirming the robustness of the 

dataset. The results demonstrate that AstroGraph 

significantly improves the reproducibility of 

astrophotographic measurements while enabling 

real-time celestial signal interpretation in both 

field and laboratory environments. By combining 

mobile accessibility with advanced image-analysis 

functionality, AstroGraph provides a versatile 

platform for professional astronomers, 

astrophysicists, and amateur observers engaged in 

modern astronomical imaging. 
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1. Introduction  
 

Astronomical observation has historically 

depended on increasingly sophisticated imaging 

technologies [1-8] to study the structure and 

physical properties of celestial objects [9-12]. 

With the rapid development of digital detectors 

and image-processing algorithms, modern 

astronomy now relies heavily on computational 

analysis to interpret observational data [7, 13, 14]. 
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Digital astrophotography enables the extraction of 

quantitative information from images, including 

brightness distributions, colour characteristics, 

temperature estimations, and structural 

morphology of stars, nebulae, and galaxies [15-

17]. However, effective interpretation of such data 

often requires specialised software tools capable of 

performing photometric and structural analyses 

[18-20]. 

 

Several well-established astronomical 

software platforms have become standard tools for 

analysing astronomical imagery [10, 12]. 

Programs such as SAOImage DS9 and Aladin Sky 

Atlas provide powerful desktop-based 

environments for visualisation, photometric 

measurement, and manipulation of astronomical 

data files, particularly Flexible Image Transport 

System (FITS) datasets commonly produced by 

observatories [21, 22]. Meanwhile, applications 

such as Stellarium [23] provide detailed sky 

simulation and visualisation capabilities for both 

educational and observational planning purposes 

[24-27]. Although these systems remain highly 

valuable within professional astronomical 

workflows, they are primarily designed for 

desktop environments and are typically optimised 

for post-observation data processing [21-23] rather 

than real-time field analysis [18, 24]. 

 

In recent years, the widespread availability 

of high-resolution smartphone cameras and 

portable imaging devices has created new 

opportunities for astronomical observation and 

citizen science participation [28-30]. Smartphones 

can now be attached to telescopes using optical 

adapters, allowing observers to capture 

astrophotographic images directly through 

telescope eyepieces. While this approach has 

greatly expanded access to astronomical imaging, 

most existing analysis software still requires that 

images be transferred to desktop computers for 

further processing [24]. As a result, real-time 

quantitative analysis during field observations 

remains limited. 

 

To address these limitations, mobile-

compatible astronomical analysis platforms are 

needed that combine portability with robust image-

processing capabilities [30]. The development of 

cross-platform software capable of operating on 

smartphones, tablets, and desktop computers offers 

the potential to bridge the gap between field 

imaging and advanced astrophysical analysis [10, 

12]. Such systems can enable immediate 

interpretation of captured images, improve 

observational efficiency [27], and broaden 

participation in astronomical data analysis among 

both professional researchers and amateur 

astronomers [7, 13, 14]. 

 

AstroGraph was developed as a cross-

platform astronomical image analysis tool 

designed to support both mobile and desktop 

workflows [24]. The application operates across 

multiple operating systems, including iOS, 

Android, macOS, and Windows, enabling 

seamless integration between mobile field 

observations and laboratory-based computational 

analysis. Unlike traditional astronomical software 

[10, 12] designed primarily for archival datasets, 

AstroGraph allows users to analyse images 

captured directly from mobile devices attached to 

telescopes [31] or imported from existing 

astrophotographic databases. 

 

The AstroGraph platform incorporates 

several analytical features intended to support both 

qualitative and quantitative astronomical 

interpretation. These include: 

 

 Celestial Signal Analysis, which performs 

pixel-level decomposition [32] of 

astrophotographic images to estimate 

relative contributions from nebular 

emission, stellar sources, and galactic 

structures [33]. 

 Brightness and Transmission Correction, 

which compensates for uneven 

illumination, optical vignetting, and 

atmospheric transmission effects that 

commonly affect astrophotographic 

imaging [34]. 

 Stellar Temperature Mapping, which 

estimates temperature distributions based 

on pixel colour information derived from 

RGB channels [35-37]. 

 Structural Morphology Mapping, which 

detects morphological features such as 

spiral arms in galaxies, stellar clusters, and 

emission regions in nebulae [38]. 
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 Cross-platform functionality, enabling 

consistent analysis workflows across 

smartphones, tablets, and desktop 

computers [24]. 

 

These capabilities allow AstroGraph to 

function as both a mobile observational tool and a 

desktop analytical platform [24], enabling users to 

perform astrophotographic analysis directly at the 

time of image acquisition or later during 

laboratory-based research. The combination of 

mobile accessibility and advanced image-

processing algorithms expands the potential 

applications of astrophotography, particularly in 

educational environments, citizen science 

initiatives, and portable field observations. 

 

Previous research conducted during the 

development of smartphone-based 

astrophotography analysis systems demonstrated 

that brightness and colour standardisation can 

significantly reduce variability in RGB pixel 

measurements across different imaging conditions 

[10]. Early experimental datasets showed that 

implementing brightness correction algorithms 

improved measurement reproducibility and 

enabled more consistent estimation of photon 

distribution within digital images [12]. These 

findings motivated the development of enhanced 

image-processing frameworks capable of 

supporting larger observational datasets and more 

advanced astrophysical analysis [15, 28, 30, 34]. 

 

Building upon these earlier findings [10, 

12], the present study evaluates the performance of 

the AstroGraph image-analysis framework using 

an expanded dataset consisting of 200 imaging 

samples collected under varying observational 

conditions. The study investigates the 

effectiveness of brightness and colour 

standardisation algorithms in reducing variability 

across RGB channels while also examining the 

application’s capability for pixel-level 

astrophysical signal interpretation. 

 

Based on these considerations, the present 

study proposes the following hypotheses: 

 

H1: Implementation of brightness and colour 

standardisation within the cross-platform 

AstroGraph image-analysis framework will 

significantly reduce pixel variability and error 

rates across RGB channels when analysing 

astronomical images captured under diverse 

observational conditions. 

 

H2: Integration of real-time pixel-level 

celestial signal decomposition—including nebular 

emission, stellar sources, and galactic structures—

will enable reproducible astrophotographic 

measurements and improve the reliability of 

photon-percentage estimation across extended 

observational datasets. 

 

By evaluating these hypotheses, the present 

work aims to determine whether AstroGraph can 

provide a reliable and accessible platform for 

astrophotographic image analysis that supports 

both professional astronomical research and 

amateur observational activities. 

 

2. Methodology  
 

The AstroGraph system applies brightness 

correction, RGB colour standardisation, and pixel-

based astrophotographic analysis using a 

standardised imaging workflow designed for both 

mobile and desktop environments [24]. The 

analytical framework allows captured astronomical 

images to be processed directly on smartphones, 

tablets, or desktop computers while maintaining 

consistent brightness calibration and colour 

interpretation across different observational 

conditions [10, 12]. 

 

In addition to brightness and colour 

standardisation, AstroGraph incorporates real-time 

analytical modules including stellar temperature 

mapping, emission proxy mapping, optical depth 

estimation, and celestial signal decomposition. 

These tools enable quantitative interpretation of 

astrophotographic images at the pixel level. 

 

2.1 Imaging Setup Procedure 
 

Smartphone-based astrophotography was 

performed using a conventional optical coupling 

approach between a smartphone camera and an 

astronomical viewing instrument (Fig.1). This 

setup enabled direct capture of celestial images 

through telescope or binocular optics [10, 12, 31]. 
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Fig. 1 Smartphone–telescope optical coupling setup 

used for astronomical image acquisition in the cross-

platform AstroGraph system 

 

The imaging system consisted of the 

following components: 

 

1. Smartphone Mounting 

A smartphone device was mounted using a 

commercially available adapter attached to 

the eyepiece of a telescope or binocular 

optical system. This configuration allowed 

the smartphone camera to capture the 

magnified image produced by the optical 

instrument. 

 

2. Optical Alignment 
The smartphone camera lens was carefully 

aligned with the optical axis of the 

eyepiece to maximise light transmission 

and minimise vignetting or optical 

distortion. Proper alignment ensured that 

the captured image maintained consistent 

brightness distribution across the sensor. 

 

3. Image Acquisition 
Celestial images were captured under 

varying observational conditions, 

including differences in exposure settings, 

ambient illumination, atmospheric 

transparency, and optical distances. A total 

of 200 imaging samples were collected to 

evaluate the reproducibility of the image 

analysis workflow. 
 

Captured images were subsequently 

imported into the AstroGraph application for 

analysis 

 

2.2 Button-by-Button Manual 

Instructions 

 
1. Instruction Article & Video 

 Location: Top of the main control panel 

 Function: Opens an external link to a 

comprehensive online manual, including: 

o Step-by-step guidance for 

AstroGraph features 

o Embedded tutorial videos 

o Use cases for mobile and desktop 

platforms 

 Usage: Tap to launch in an external 

browser or YouTube. 

 Screenshot: [Instruction Article 

Displayed on Mobile Browser] 

Tip: Always check the latest article before starting 

analysis to ensure updated features. 

 
2. Open Image 

 Function: Select an astronomical image 

for analysis from device gallery or cloud 

storage. 

 Usage: Tap button → File picker opens → 

Select image → Image displayed in 

interactive view. 

 Supported formats: JPEG, PNG, TIFF, 

FITS (for advanced users) 

 Screenshot: [Image Loaded in Interactive 

Panel] 

 
3. Brightness Correction 

 Function: Apply automatic brightness 

correction by repeatedly tapping or 

clicking the Brightness Correction button 

to compensate for vignetting or uneven 

illumination. 

 Usage: Tap button → Image adjusts 

brightness dynamically → Observe 

histogram changes. 

 Screenshot: [Before and After Brightness 

Adjustment] 

 
4. Stellar Temperature Map 

 Function: Displays the stellar temperature 

distribution in the image (Fig. 2). 

 Usage: Tap button → App calculates 

pixel-based temperature values using 

colour information → Overlay map 

displayed. 



Int Dig J Tele-Opt Ser   1(1):21-35   (Mar 2027) 
  

25 

No 1: Digitized Science & Technology 

 Use Case: Identify hot/cool stars, nebula 

regions, and stellar clusters. 

 Screenshot: [Temperature Map Overlay] 

 

 
 

Fig. 2 Stellar temperature map overlay ilustrates 

temperature distribution overlay derived from pixel 

colour analysis 

 
5. Surface Brightness Profile 

 Function: Generates a visual profile of 

surface brightness across the image. 

 Usage: Tap button → Histogram and 

profile graph appear → Quantitative 

brightness info displayed (Fig.3). 

 Use Case: Analyzing galaxy brightness, 

nebula cores, or star clusters. 

 Screenshot: [Surface Brightness Graph] 

 

 
Fig. 3 Surface brightness graph and histogram shows 

generated brightness profile and histogram after 

activation 

 
6. Emission Proxy Map  

 Function: Highlights emission regions 

(nebulae) using RGB emission proxies 

(e.g., OIII, Hα equivalents). 

 Usage: Tap button → Map colors 

emission intensity → Useful for 

identifying active regions (shown in Fig. 

4). 

 Screenshot: [Emission Proxy Map] 
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Fig. 4 Emission proxy map (OIII / Hα Representation) 

shows generated brightness profile and histogram after 

activation 

 

 
7. Extinction Map 

 Function: Calculates interstellar 

extinction or dust absorption. 

 Usage: Tap button → Map overlaid with 

opacity or color-coded extinction → Helps 

identify dust lanes or obscured objects 

(displayed in Fig. 5). 

 Screenshot: [Extinction Map] 

 
Fig. 5 Extinction map with dust absorption overlay 

shows opacity or colour-coded dust regions affecting 

light transmission 

 

 
8. Transmission Map 

 Function: Measures light transmission 

through the atmosphere or instrument 

system. 

 Usage: Tap button → Visual map shows 

regions of high/low transmission → 

Useful for calibration. 

 Screenshot: [Transmission Map] 

 
9. Optical Depth  

 Function: Computes optical depth (τ)  

from transmission data. 

 Usage: Tap button → Map or numerical 

overlay → Critical for astrophotometry 

and quantitative analysis. 

 Screenshot: [Optical Depth Map] 

 
10. Structural Morphology Map 

 Function: Detects morphological 

structures in the image, as these are shown 

in Fig. 6. 
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 Usage: Tap button → Shows features like 

spiral arms, clusters, or nebula edges → 

Helps classify objects. 

 Screenshot: [Morphology Map] 

 

 
Fig. 6 Morphology map highlighting structures shows 

detected features such as spiral arms, clusters, and 

nebula boundaries 

 

 

 
11. Celestial Signal 

 Function: Performs component analysis 

of selected ROI (Region of Interest) or 

tapped pixel: 

o Detects Nebula Signals, Star 

Types, Galaxy Core and Arms 

o Generates numeric and 

qualitative signal levels: 

 Low / Medium / High 

 How to Use: 
1. Tap or drag a rectangle over a region 

of interest. 

2. Press Celestial Signal → Parameters 

displayed dynamically below RGB 

sliders. 

3. Observe Nebula/Stars/Galaxy values 

and optionally enable Advanced 

Values. 

 Key Feature: Integrates per-pixel colour 

decomposition with astrophysical 

reference RGBs (Fig. 7). 

 Screenshot: [Celestial Signal Map with 

Numeric Values] 

 

 
Fig. 7 Celestial signal analysis with numeric output 

displays: 1) Signal classification (Nebula / Star / 

Galaxy); 2) Numeric values (Low / Medium / High) 
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12. Reset 

 Function: Clears all overlays, selections, 

and temporary calculations. 

 Usage: Tap button → Image resets → 

ROI and Celestial Signal values hidden. 

 Screenshot: [Reset Image] 

 
13. Exit App (Android & Windows only) 

 Function: Closes the application safely. 

 iOS/OSX: Apple automatically handles 

application lifecycle; Exit button is not 

displayed. 

 Usage: Tap button → App closes on 

supported platforms. 

Screenshot: [Exit Button Interface] 

 

2.3 Image Processing and 

Standardisation 
 

Following image acquisition, each image 

was processed within the AstroGraph 

analytical environment. The application 

applied automated brightness correction 

algorithms designed to compensate for uneven 

illumination, optical vignetting, and 

atmospheric transmission effects. 

 

RGB colour standardisation was then 

performed to normalise colour distributions 

across the dataset. This process reduced 

variability caused by differences in exposure 

settings or observational conditions and 

allowed consistent interpretation of pixel 

intensity values. 
 

2.4 Pixel-Level Analysis and Region 

of Interest (ROI) Selection 
 

AstroGraph performs image analysis at the 

pixel level, enabling detailed examination of 

astrophysical features within the captured images. 

Users may select a ROI by tapping or dragging a 

selection box across the image. 

 

Within the selected ROI, the application 

calculates RGB intensity values and applies 

analytical modules including: 

 

 brightness distribution mapping 

 stellar temperature estimation 

 emission proxy mapping 

 optical depth estimation 

 celestial signal decomposition 

 

These analytical tools allow the user to 

interpret astrophotographic data in terms of 

astrophysical characteristics such as nebular 

emission, stellar distributions, and galactic 

structures. 
 

3. Results 

 

Statistical analysis for the AstroGraph App 

was conducted using Microsoft Corporation 

Microsoft Excel (Redmond, Washington, USA) to 

calculate mean RGB values, standard deviations 

(SD), and error percentages across all sixteen 

colour standards. 

 

To evaluate algorithm stability under 

extended observational conditions, 200 imaging 

samples were analysed. The dataset included 

variations in optical distance, exposure settings, 

illumination intensity, and device alignment 

conditions. 

 

3.1 Single Colour Standard Analysis 
 

For the single Red–Violet standard, 

imaged under 200 varying observational 

conditions, the standardised dataset exhibited a 

standard deviation of 3.05, compared to 35.46 

for the non-standardised dataset. 

 

This represents a substantial reduction in 

variability, demonstrating that brightness and 

colour standardisation effectively compensates for 

fluctuations in imaging parameters. 

 

3.2 Multi-Colour Dataset Analysis 
 

Across all 16 colour standards, the 

standardised pixel data consistently showed 

reduced variability compared with the non-

standardised measurements. 
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The mean standard deviation decreased 

from 39.44 to 4.45, while the mean error 

percentage decreased from 69.59% to 44.78%, 

indicating significantly improved reproducibility 

following colour standardisation. 

 

Channel 
Standardised Non-standardised 

SD Error % SD Error % 

Red 5.89 45.36 43.27 59.67 

Green 4.53 42.71 39.44 68.41 

Blue 2.99 46.26 31.15 80.70 

Mean 4.45 44.78 39.44 69.59 

Table 1 Multi-colour dataset (16 standards) for the 

AstroGraph App showing standard deviation (SD) and 

error percentage before and after brightness and colour 

standardisation 

 

3.3 Statistical Power Estimation 
 

Post-hoc statistical power estimation was 

performed for the dataset of 200 imaging 

conditions using a significance level of α = 0.05. 

 

Based on the observed effect size between 

standardised and non-standardised datasets, the 

calculated statistical power exceeded 99% (β ≈ 

0.01). 

 

This confirms that the dataset is sufficiently 

large to reliably detect improvements in colour 

reproducibility introduced by the AstroGraph 

standardisation algorithm. 

 

3.4 Implications for 

Astrophotographic Analysis 
 

The reduction in pixel variability achieved 

through the AstroGraph brightness and colour 

standardisation workflow enables more reliable 

quantitative interpretation of astrophotographic 

images. In particular, the improved reproducibility 

supports: 

1. Photon percentage estimation for 

relative brightness analysis. 

2. Consistent RGB colour interpretation 
across varying imaging conditions. 

3. Stable input data for advanced analytical 

features such as Celestial Signal 

decomposition, morphological mapping, 

and stellar temperature estimation. 

 

Overall, the results demonstrate that the 

AstroGraph App significantly enhances the 

reliability of smartphone- and telescope-based 

astrophotographic image analysis under variable 

observational conditions. 

 

4. Discussion  
 

4.1 Improvement in Image 

Reproducibility 
 

The results obtained from the AstroGraph 

dataset demonstrate that brightness and colour 

standardisation substantially improves the 

reproducibility of astrophotographic image 

analysis [10, 12]. Across 200 imaging conditions, 

the standard deviation of RGB measurements 

decreased dramatically following standardisation. 

For the Red–Violet colour standard, variability 

was reduced from 35.46 to 3.05, indicating that the 

implemented algorithm effectively compensates 

for variations caused by illumination differences, 

optical alignment, and atmospheric transmission 

effects. 

 

When extended to the complete dataset of 

sixteen colour standards, the average standard 

deviation decreased from 39.44 to 4.45, while the 

mean error percentage decreased from 69.59% to 

44.78%. These reductions demonstrate that the 

AstroGraph standardisation workflow provides a 

stable numerical basis for analysing digital 

astrophotography. The results suggest that 

consistent brightness correction can significantly 

improve the reliability of pixel-level 

measurements, which are essential for subsequent 

astrophysical interpretation [39-41]. 

 

Furthermore, the large dataset used in this 

study provides strong statistical confidence in the 

findings. Post-hoc power analysis indicated 

statistical power exceeding 99%, confirming that 

the observed reductions in variability are unlikely 

to occur by chance. This statistical robustness 

supports the application of AstroGraph as a 

quantitative image analysis platform rather than 

solely a visualisation tool. 
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4.2 Relationship to Previous Studies 

(iSkyMatch → iAstroGraph → 

AstroGraph) 
 

The results of the present study build upon 

earlier research investigating brightness 

standardisation in smartphone-based 

astrophotography systems [10, 30, 34]. The 

development of AstroGraph represents the third 

stage in a progressive research sequence designed 

to evaluate increasing dataset sizes and software 

capabilities [10, 12]. 

 

The first stage, implemented in the 

iSkyMatch system, analysed a dataset of 

approximately 50 imaging samples and 

demonstrated that brightness standardisation could 

significantly reduce RGB variability in mobile 

astrophotography [12]. That study provided initial 

evidence that smartphone-based imaging could 

produce reproducible colour measurements when 

appropriate correction algorithms were applied. 

 

The second stage, developed through the 

iAstroGraph platform, expanded the dataset to 

approximately 100 imaging conditions and 

introduced additional astrophotographic analytical 

tools [10]. This stage confirmed that brightness 

correction and pixel-level analysis could be 

applied reliably across larger observational 

datasets, strengthening the statistical basis of the 

method. 

 

The present study represents the third stage 

in this progression through the development of the 

cross-platform AstroGraph system. By analysing 

200 imaging samples across sixteen colour 

standards, the study demonstrates that the colour 

standardisation algorithm remains stable and 

reproducible even when applied to substantially 

larger datasets. The gradual increase in dataset 

size—from 50 [12] to 100 [10] and finally 200 

observations—illustrates the scalability of the 

analytical approach and supports the reliability of 

the underlying methodology. 

 

4.3 Comparison with Existing 

Astronomical Software 
 

Several established software tools are widely 

used for analysing astronomical imagery, 

including SAOImage DS9 [21], Aladin Sky Atlas 

[22], and Stellarium [23]. Each of these programs 

offers powerful capabilities within specific 

domains of astronomical analysis. For example, 

SAOImage DS9 provides advanced visualisation 

and manipulation of FITS datasets commonly used 

in professional observatories, while Aladin Sky 

Atlas integrates astronomical catalogues and sky 

surveys for data exploration [21, 22]. Stellarium 

primarily functions as a real-time sky simulation 

environment for educational and observational 

planning purposes [23]. 

 

Despite their strengths, these platforms 

generally focus on either desktop-based data 

processing or sky simulation [21-23] rather than 

real-time analysis of astrophotographic images 

captured in the field [18, 24]. In contrast, 

AstroGraph was designed to support both mobile 

and desktop environments, enabling users to 

analyse images directly on smartphones or tablets 

attached to telescopes. This capability allows 

astrophotographic measurements to be performed 

immediately during observations, rather than 

requiring subsequent post-processing on laboratory 

computers. 

 

Another distinguishing feature of 

AstroGraph is its implementation of Celestial 

Signal analysis [42], which performs pixel-level 

decomposition to estimate contributions from 

nebulae, stellar sources, and galactic structures 

[43-47]. This type of real-time astrophysical 

interpretation is not commonly integrated within 

mobile astronomical imaging tools. As a result, 

AstroGraph provides a unique combination of 

portability and analytical capability that 

complements rather than replaces traditional 

desktop-based astronomy software. 

 

4.4 Implications for Field Astronomy 

and Citizen Science 
 

The availability of mobile astrophotography 

analysis tools has the potential to significantly 

broaden participation in astronomical research [46-

49]. By enabling real-time analysis of telescope 

images using widely available mobile devices, 
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AstroGraph lowers the technical barrier for 

observational astronomy [52, 53]. Amateur 

astronomers and educational institutions can 

perform quantitative image analysis without 

requiring specialised laboratory software or high-

performance computing systems [54-57]. 

 

Such capabilities may also support citizen 

science initiatives, where distributed networks of 

observers contribute observational data for 

scientific analysis [58-60]. The ability to perform 

preliminary image analysis directly on mobile 

devices could allow participants to quickly identify 

astrophysical features of interest, such as nebular 

emission regions or galaxy morphology, before 

submitting datasets to collaborative research 

platforms [61]. 

 

For professional astronomers, the integration 

of mobile analysis tools may improve 

observational efficiency by enabling immediate 

feedback during field observations. Researchers 

can evaluate image quality, brightness 

distributions [62], and morphological features in 

real time [63], allowing adjustments to telescope 

alignment or exposure parameters during data 

acquisition. 

 

4.5 Limitations and Future 

Development 
 

Although the results demonstrate the 

effectiveness of the AstroGraph brightness 

standardisation algorithm [10, 12], several 

limitations should be considered. The present 

study primarily evaluated colour reproducibility 

using controlled colour standards rather than a 

broad set of astronomical objects. Future studies 

could expand the dataset to include a wider variety 

of astrophysical targets such as emission nebulae, 

planetary nebulae, star clusters, and galaxies [64, 

65]. 

 

In addition, further development of the 

AstroGraph platform may incorporate additional 

photometric calibration features, spectral analysis 

modules [37, 46], and integration with 

astronomical databases [55]. These enhancements 

could enable more detailed astrophysical 

interpretation while maintaining the portability and 

accessibility of the mobile platform. 

 

Finally, future studies may investigate the 

integration of machine learning algorithms for 

automated object classification and feature 

detection, which could further enhance the 

analytical capabilities of cross-platform 

astronomical imaging systems. 
 

5. Conclusion 
 

The development of the AstroGraph 

platform represents the third stage in a progressive 

research sequence aimed at improving the 

reliability and accessibility of smartphone-based 

astrophotographic image analysis. Earlier 

investigations using the iSkyMatch system 

demonstrated that brightness standardisation could 

substantially reduce RGB variability in mobile 

astrophotography using a dataset of approximately 

50 imaging conditions [12]. This initial proof-of-

concept study established that colour correction 

algorithms could significantly improve the 

reproducibility of digital astronomical images 

captured with mobile devices [15, 28]. Subsequent 

research using the iAstroGraph platform expanded 

the dataset to approximately 100 imaging 

conditions [10] and introduced additional 

astrophotographic analysis tools, confirming that 

brightness correction and pixel-level measurement 

techniques remained stable across larger 

observational datasets [30, 34]. Building upon 

these foundations, the present study evaluated the 

cross-platform AstroGraph system using an 

expanded dataset of 200 imaging samples across 

sixteen colour standards. The results demonstrate 

that brightness and colour standardisation 

significantly reduce RGB variability and error 

rates, with mean standard deviation decreasing 

from 39.44 to 4.45 and statistical power exceeding 

99%. In addition to improving measurement 

reproducibility, AstroGraph introduces real-time 

celestial signal analysis, morphological mapping, 

and cross-platform functionality that enable 

astronomical image analysis directly on mobile 

devices as well as desktop systems. Collectively, 

the progression from iSkyMatch [12] to 

iAstroGraph [10] and finally to AstroGraph 

illustrates the scalability and robustness of the 
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underlying methodology, demonstrating that 

mobile and cross-platform software tools [24] can 

support reliable astrophotographic measurements 

while expanding access to quantitative 

astronomical analysis for professional researchers, 

educators, and amateur astronomers [10, 12, 25, 

27]. 
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