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Abstract 

The integration of artificial intelligence in scientific research offers novel opportunities and directions for exploration. In this context, an experiment was conducted to examine the application of eye-tracking technology and the indirect insights obtained through OpenAI. This study extends previous research on the design of altars in Catholic churches and their interior architecture. The interior of a church plays a crucial role in fostering the concentration and prayerful engagement of the faithful. Findings from the initial phase of the research were leveraged to design a subsequent experiment. In this phase, visualizations generated using OpenAI’s ChatGPT-4.0 were introduced based on predefined guidelines derived from design expertise and prior research outcomes. These guidelines encompassed aspects such as color schemes, architectural styles, and visualization parameters. This article presents the results of the eye-tracking study in this domain as well as providing a comprehensive description of the methodology and the role of artificial intelligence in the research process.
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Introduction

To explore the potential applications of artificial intelligence (AI) in scientific research, an experiment was conducted that indirectly uutilized this technology. AI has demonstrated a positive impact across various fields, including scientific disciplines, by enhancing the quality of products, services, and research processes. However, it is essential to acknowledge that AI should not be employed to generate research results, compose scientific articles, interpret findings, or formulate research methodologies [1]. AI-based tools operate on pre-existing databases, meaning that their outputs and insights are derived from these sources. Given the continuous emergence of new information and research findings, it is crucial to ensure the timely updating of AI source databases to maintain the accuracy and relevance of generated data.
However, this process does not occur instantaneously; therefore, any research findings generated with the assistance of artificial intelligence must be rigorously verified and cross-referenced with traditionally established and reliable sources of knowledge [2]. Nonetheless, certain specific aspects of scientific research can benefit from AI support, potentially enhancing both experimental procedures and the reliability of obtained results. At its current level of advancement, artificial intelligence should be regarded as a supplementary research tool, applicable within clearly defined parameters [3]. Importantly, every scientific study represents an original and independent outcome of research efforts, rather than a mere AI-generated response. The experiment discussed in this article was conducted in accordance with this approach, utilizing AI in an indirect and controlled manner.

Experimental part

The primary objective of this research is to examine how interior design influences visual focus and to identify potential modifications that could enhance this effect. Architectural and design solutions typically stem from the knowledge, experience, and aesthetic sensibility of the architect. Often, these solutions are unique, conceived solely by their creator, and difficult for others to replicate.

Materials

The materials utilized in this research included findings from the initial phase of the study, AI-generated visualizations, an eye-tracking experiment involving several dozen participants, and data analysis through statistical summaries, tables, and charts.
Generating 12 visualizations using ChatGPT-4.0 required the formulation of highly specific guidelines to achieve the intended graphical representations. Similar visualizations could have been manually created using CAD architectural design software and graphic visualization tools. However, the integration of artificial intelligence introduces entirely new possibilities for exploring architectural interior design.
Below, in Fig. 1, three visualizations are shown as a response to the same descriptive guideline. As can be seen, artificial intelligence creates quite similar graphic visualizations, but in form and architecture the interiors of the churches differ quite significantly.


Fig. 1. Three (1, 2, 3) visualizations generated by ChatGPT 4.0, obtained on the basis of the same descriptive guideline, show significant differences in terms of interior architecture and perspective.

Results and discussion

Based on the results of the conducted eye-tracking experiment, the findings outlined below were obtained. Figures 7 through 18 present the heat maps generated for all 65 participants. Each illustration represents a negative result, indicating the areas of greatest visual interest observed by the participants [15]. From these areas, two regions exhibiting the highest levels of interest were selected for each visualization. For each of these areas, the parameters listed in Table 1 were subsequently determined.


Fig. 7. Image number 1-modernist, A – results of heat map analysis, B – results of opacity analysis, 
1 – first area of greatest interest, 2 – second area of greatest interest.

Table 1 represents the following criteria, which were used in the comparative analysis and comparison charts (Fig. 5-14):
· Image: ordinal number of the examined visualization,
· Spot: 1 - first place of greatest interest, 2 - second place of greatest interest,
· Position: location of the observed element, left, right, centre, top, bottom,
· Subject: silhouette, ornament, architectural accent, religious symbol, window,
· IA: maximum fixations count per unit area (IA expressed in fpa),
· TTFF: mean time to the first fixation per area of interest,
· FD: mean fixation duration in AOI,
· PF: the percentage of participants that fixated at least once within an AOI (in %).

Table 1. Table of various values analyzed in the study in terms of individual images and marked spots. Significant exceedances are marked in red, including for IA over 20, for TTFF and FD over 2.5, and for PF over 0.8.

	1
	

Image
	Spot 
	Position
	

Subject
	IA
[fpa]
	TTFF 
[s]
	FD
[s]
	PF
[%]

	2
	1
	1
	Centre
	Architectural accent
	24
	0.75
	0.27
	0.88

	3
	1
	2
	Right 
	Religious symbol
	10
	2.98
	0.27
	0.51

	4
	Total
	2
	
	
	
	
	
	

	5
	2
	1
	Centre 
	Religious symbol
	12
	0.84
	0.26
	0.83

	6
	2
	2
	Left 
	Silhouette
	10
	2.30
	0.28
	0.68

	7
	Total
	2
	
	
	
	
	
	

	8
	3
	1
	Centre
	Architectural accent
	16
	1.17
	0.25
	0.88

	9
	3
	2
	Top 
	Window
	11
	2.41
	0.26
	0.46

	10
	Total
	2
	
	
	
	
	
	

	11
	4
	1
	Centre
	Architectural accent
	15
	0.87
	0.27
	0.83

	12
	4
	2
	Left 
	Silhouette
	10
	2.41
	0.24
	0.52

	13
	Total
	2
	
	
	
	
	
	





Conclusions

The results obtained from the experiment highlight the significance of the interior's character and its impact on the dynamics of eye movement. Human vision is in a constant state of analysis, continuously processing visual information [16]. This implies that the dynamics of vision are exceptionally high. 
In conclusion, it can be asserted that when utilized within a defined scope and for specific purposes, artificial intelligence tools can significantly contribute to the acquisition of meaningful and valuable research results [24]. It is also important to recognize that the integration of architectural design with eye-tracking technology holds the potential to yield groundbreaking research outcomes, with tangible implications for the design of architectural spaces.
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