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Abstract: - The Graphical User Interface (GUI) presented in this project serves as a dynamic and user-friendly 

platform for individuals seeking real-time information, tracking, and in-depth insights into the International 

Space Station (ISS). Designed to cater to a broad audience, the GUI facilitates an immersive experience, 

allowing users to visualize and comprehend the ISS's current location, trajectory, and critical metrics in real time 

.Notably, the GUI goes beyond mere positional tracking, incorporating a comprehensive repository of real-time 

research details. Users can access up-to-the-minute information on ongoing experiments, scientific activities, 

and mission updates, providing a holistic view of the ISS's multifaceted operations. 

The interface prioritizes accessibility and intuitiveness, ensuring that users, regardless of their level of expertise, 

can seamlessly navigate and explore the diverse facets of the ISS. From space enthusiasts to researchers, the 

GUI acts as a bridge, connecting individuals to the dynamic and evolving world of the ISS. 

Emphasizing educational and professional applications, the GUI serves as a valuable tool for students, 

educators, and researchers alike. Its user-centric design aims to enhance awareness and understanding of the 

ISS's pivotal role in scientific exploration and international collaboration. 
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1. Introduction 

Graphical User Interface (GUI) we are developing provides users with a seamless platform to visually track and 

access real-time details and research updates related to the International Space Station (ISS). This intuitive 

interface offers a user-friendly experience, allowing individuals to engage with live data and comprehensive 

information about the ISS [1] [2]. 

Users can explore the ISS's current location, trajectory, and key metrics in real time, fostering a deeper 

understanding of its orbital dynamics. The GUI not only presents essential positional information but also 

integrates real-time research details, showcasing ongoing experiments, scientific activities, and mission updates 

as they unfold [3]. 

Through this interface, users gain immediate access to a wealth of information, enhancing their awareness of the 

ISS's vital role in scientific exploration, and international cooperation. The GUI's design prioritizes accessibility, 

ensuring that users, ranging from space enthusiasts to researchers, can easily navigate and extract valuable 

insights from the dynamic and continuously evolving realm of the International Space Station. Whether for 

educational purposes, professional research, or sheer curiosity, our GUI aims to provide an engaging and 

informative gateway to the world of real-time ISS operations and scientific endeavors. 

 The presence of the ISS in low-Earth orbits provides a unique vantage point for collecting Earth and space 

science data has been shown in Figure 1. From an average altitude of about 400 km, details in such features as 

glaciers, agricultural fields, cities, and coral reefs taken from the ISS can be layered with sources of data, such 

as orbiting satellites, to compile the most comprehensive information available. 
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Figure 1: Path of the International Space Station (ISS) 

2. Objectives 

This research aims to develop, implement, and evaluate a cutting-edge Graphical User Interface (GUI) that 

provides an immersive, user-friendly, and dynamic platform for real-time tracking and in-depth access to 

information about the International Space Station (ISS). The GUI is designed to enable users to visualize the 

ISS's current location, trajectory, and key metrics, offering a holistic view of its orbital dynamics. Moreover, it 

will provide up-to-date information on ongoing experiments, scientific activities, and mission updates, 

highlighting the ISS's pivotal role in scientific exploration and international collaboration. By prioritizing 

accessibility and intuitiveness, the GUI targets a broad audience, including space enthusiasts, researchers, 

students, and educators, with the goal of enhancing their understanding and appreciation of the ISS's 

significance.This research seeks to contribute to the advancement of educational and professional applications in 

the field of space science and technology, ultimately fostering a deeper public engagement with space 

exploration endeavors. 

 

3. Methods 

The research endeavor begins with a focused definition of objectives and scope during the initial two weeks. 

This phase involves articulating the overarching goals of the research and delineating the specific features of the 

GUI intended for real-time ISS tracking. Subsequently, a comprehensive literature review spanning weeks three 

and four ensues, delving into existing research on ISS tracking methodologies, GUI development, and pertinent 

technologies. This phase aims to identify gaps in the current body of knowledge and illuminate potential 

avenues for innovation [5] [6]. The methodology is depicted in the flowchart below Figure 2, illustrating how 

our project algorithm works. The satellite data processing process commences with the acquisition of satellite 

data. If the data is readily available, it undergoes preprocessing. However, if the data is unavailable, it is 

preprocessed prior to entering the data detection phase. Subsequently, the data undergoes classification, 

followed by the calculation of orital parameters. Based on these parameters, the satellite's orbit prediction is 

made. Upon collecting all the requisite data, the process continues with data fusion and analysis, ultimately 
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leading to the display of the final result or satellite movement. Each step in this comprehensive process is crucial 

for accurate and efficient satellite data analysis. This visualization aims to make the algorithm's operation clear 

and accessible. The goal is to enhance their understanding and appreciation of the International Space Station's 

significance. 

 

Figure 2: Flow Chart 

1. The following week involves the formulation of precise research questions and hypotheses, laying the 

groundwork for a structured investigation. Week six to eight are dedicated to designing the research 

methodology, carefully selecting methods that blend both qualitative and quantitative approaches. This phase 

also involves the development of a robust data collection plan and the identification of relevant variables. 

Ethical considerations are addressed, and necessary approvals are sought before embarking on the next phase 
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[7]. 

2. With a well-defined methodology in place, week nine to twelve are allocated for the implementation of 

GUI development and concurrent data collection. This stage involves documenting the step-by-step progress of 

the GUI development process and gathering real-time data for ISS tracking and research updates [8] [9]. 

3. The subsequent four weeks are devoted to the analysis of collected data, utilizing appropriate statistical 

or qualitative methods to derive meaningful insights. The findings are then interpreted within the context of the 

research questions and hypotheses, and the effectiveness of the GUI in real-time ISS tracking is rigorously 

validated [10]. 

4. Weeks 17-18 are dedicated to presenting the results and engaging in a comprehensive discussion of 

their implications. This phase involves a meticulous comparison of results with existing literature, enabling a 

nuanced understanding of the research's contribution to the field [11] [12]. 

5. Following the results and discussion phase, weeks 19-20 are earmarked for GUI optimization and 

improvement based on the identified areas for enhancement from the research findings. This iterative process 

ensures that the GUI is refined and optimized for improved functionality and user experience. The subsequent 

two weeks are dedicated to the composition of the research paper draft. This involves weaving together various 

sections such as the introduction, literature review, methodology, results, and discussion, ensuring meticulous 

citation and adherence to formatting guidelines [13] [14]. 

4. Results and Future Scope 

The development of a user interface (UI) for accessing NASA satellite data using front-end tools and Python 

libraries represents a significant advancement in the field of data visualization and accessibility. This project has 

demonstrated the effective integration of different technologies to create a seamless user experience for 

accessing satellite information. The use of Python for data fetching and manipulation has proven to be a wise 

choice, given its versatility and the availability of powerful libraries such as requests and pandas. These libraries 

have streamlined the process of retrieving data from NASA's satellites and formatting it for display in the UI as 

we can see in Figure3, the home screen of our UI. Additionally, Python's ability to handle complex data 

structures and algorithms has been instrumental in implementing features such as data refreshing, ensuring that 

users have access to the most up-to-date information. 

 

From a user perspective, the UI offers a comprehensive and intuitive platform for exploring satellite data. Users 

can easily navigate through different satellites by simply searching the satellite name on input screen Figure 4. 

And on the output screen see Figure 5 we can view their locations, and access detailed information about each 

satellite. This level of accessibility not only enhances the user experience but also promotes the use of satellite 

data for a wide range of applications, including research, education, and decision-making. Furthermore, the 

development of this UI underscores the importance of interdisciplinary collaboration in technological 

innovation. By combining front-end development skills with Python programming expertise, this project has 

demonstrated the value of leveraging diverse skill sets to create impactful solutions. 

The UI's success can be attributed to several key factors. Firstly, the use of front-end tools such as HTML, CSS, 

and JavaScript has enabled the creation of a visually appealing and user-friendly interface. These technologies 

allow for the seamless integration of different components, such as maps, charts, and data tables, providing 

users with a rich and interactive experience. Secondly, the use of Python for data fetching and manipulation has 

proven to be highly effective. Python's simplicity and readability make it easy to work with, even for developers 

with limited experience. Additionally, Python's extensive library ecosystem provides developers with a wide 

range of tools and resources for handling data, making it ideal for projects requiring data processing and 

analysis. One of the key features of the UI is its ability to fetch and refresh data from NASA's satellites. This 

functionality is essential for ensuring that users have access to the most up-to-date information. By 

automatically updating the data at regular intervals, the UI provides users with a reliable and accurate source of 

information. 
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FigFigure 3: Home Page 

 

Figure 4 : Input Screen showing satellite name to be searched 

 

Figure 5 : Output Screen 
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5. Discussion 

The developed Graphical User Interface (GUI) represents a significant advancement in providing real-time 

tracking and access to information about the International Space Station (ISS). The GUI's user-friendly design 

and comprehensive features offer users a unique and engaging platform to interact with the ISS's data. The 

inclusion of real-time updates on the ISS's location, trajectory, and key metrics, as well as details on ongoing 

experiments and scientific activities, enhances the user experience and provides valuable insights into the ISS's 

operations.One of the key strengths of the GUI is its accessibility, which makes it suitable for a wide range of 

users, including space enthusiasts, researchers, students, and educators. By making complex ISS data accessible 

and understandable, the GUI has the potential to enhance public awareness and interest in space exploration.The 

GUI's development and evaluation process involved iterative design and testing to ensure its effectiveness and 

usability. Feedback from users, including experts in space science and technology, was incorporated into the 

GUI's design to improve its functionality and user experience.Overall, the GUI represents a valuable tool for 

enhancing education and research related to the ISS. Its user-centric design and comprehensive features make it 

a valuable resource for anyone interested in learning more about the ISS and its role in scientific exploration. 
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