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Abstract

:

The social interest in outdoor advertising signs, which have been recognized as an important element affecting impressions of a town, has been gradually increasing. However, when these signs are fully scattered around commercial areas, an oppressive feeling may be experienced by people, which cannot be neglected. Thus, this paper attempts to identify the characteristics of such visual oppression in urban landscapes through factor analysis, aiming to control them in such a way that does not oppress people. In addition, comparisons between Japanese and foreign nationals (i.e., foreign students from the Republic of Korea and the People’s Republic of China) were carried out, in order to check for any differences in perception of oppressive feelings depending on nationality. At the same time, to check for the possibility of different levels of perception depending on nationality, 20 Japanese and 20 foreign nationals (including Koreans and Chinese) were selected as test subjects. We expect this study to provide useful research material when reviewing the possibility of creating desirable urban landscapes or establishing guidelines for outdoor advertisements. For the research, landscape pictures focusing on outdoor advertising signs (15 wall, 6 roof-top, and 6 projection advertising signs) were taken as a sample for analysis. They were then presented in a 3D cyberdome for factor analysis, focusing on an impression evaluation test in relation to oppressive feelings. In addition, among the data obtained from the sample analysis, “Proportion,” which was considered to be the most influential factor on the oppressive feeling, was studied. The correlation coefficient between these two populations was 0.918, revealing a high level of correlation; thus, all subjects were treated as a single population. The factor analysis revealed 50.87% for the first factor (Evaluation), 25.39% for the second factor (capacity), and 9.47% for the third factor (Emotion), suggesting a relationship wherein the first factor decreased when the oppressive feeling increased; while the oppressive feeling increased along with the second factor.
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1. Background and Objective of Research


Cities or urban landscapes are considered to be visual environments, which are maintained all across the country to keep them in a favorable state [1]. Among them, outdoor advertising signs are elements which have a relatively large influence on their impression. When outdoor advertising signs are highly present in a commercial area—also referred to as “Visual noise”—they are considered to have a harmful psychological effect on people, becoming one of the problems in the urban landscape [2,3,4]. In fact, in Kyoto (Japan), a trial concerning the oppressive impression of a certain building was carried out in an attempt to prove its influence on the otherwise satisfactory city landscape surrounding the building; the study results considered the oppressive feeling arising from the scale (height and/or area) of the building used [4,5,6,7,8]. They showed that such oppressive feelings had started to become a social problem; therefore, the necessity of setting criteria or a measuring method to make judgments on the subject of “oppressive feeling” in urban landscapes has become apparent as well.



There have been many research works focused on creating a good city landscape. Studies concerning the oppressive feeling perceived with respect to the buildings in various construction fields have made much progress (i.e., planting trees to ease the oppressive feeling or researching the permissible limit of such a feeling) [9,10]. Nonetheless, studies related to outdoor advertisement signs, which can be considered as an important landscape element, are still scarce.



Moreover, considering the sophistication of urban cities in the Republic of Korea, city environments have become mechanical and disorderly, where outdoor advertisement signboards cause visual pollution due to their different colors and sizes [11]. Although this may be considered an inevitable and necessary process to go through when a city or town is growing, residents are nonetheless feeling pressure from them.



One of the most important issues in the development process of a city is creating a visually pleasing environment; furthermore, residents have increasingly demanded high-quality urban landscapes. Even though there have been a series of micro-perspective research works in the city planning, civil engineering, and architectural fields, which have been reflected in reality, providing a great effect; however, there has been a growing need for research on satisfying human sensibilities.



Thus, this study seeks to investigate and analyze the current status of outdoor advertising signs in city landscapes, quantify the oppressive feeling felt by people by performing impression evaluations along with a factor analysis, and determine the characteristics of such feelings through correlations with the elements (e.g., percentages, colors, and so on) of outdoor advertising signs and relevant factors. For the experimental setup, a 3D cyber dome which can provide a high sense of realism and immersion was used to create a condition close to an actual environment. The result is expected to be useful when developing guidelines for reducing the oppressive feeling generated by outdoor advertising signs, which is the ultimate objective of this study.




2. Related Research


It is critical to devise an improvement plan through the evaluation of landscapes when conducting urban planning. For this, Hyeon-Soon Lee and Chang-Hwan Kang (2017) attempted to propose an improvement plan for the underrated areas of individual landscape features based on the quantitative evaluation of each landscape type in Changwon City in the Republic of Korea: 60 representative landscapes were carefully selected and classified into six types for image evaluation based on the five categories. As a result, festival, culture, and art landscapes were found to have been overrated, as opposed to industrial and architectural landscapes [12]. Most tourist cities have been trying to attract tourists by upgrading the openness of their landscapes through the improvement of their physical elements. Kyeon-Hwa Byeon and Tai-Yeong Kim (2013) attempted to determine the physical elements that affect urban landscapes by evaluating the openness and attractiveness features of Seongangil Road in the Republic of Korea. Their evaluation items were Openness, Unsatisfactory openness, Dullness, and Attractiveness; the openness of the road rated as being low in general, whereas dullness was rated relatively higher. Moreover, attractiveness was rated low, thus requiring improvement of the openness and/or attractiveness of the road [13]. Therefore, such evaluation of landscapes for the physical improvement of urban landscapes is expected to lead to a significant result.



Research on an evaluation system is also required to evaluate landscapes. Gwang Young Lee and Hak-bong Kyoung (2019) proposed an analysis model for the implementation and evaluation of urban landscape planning based on a normative and phenomenological approach by analyzing the contents of landscape planning, which they applied to the Cheonan and Asan cities of the Republic of Korea; in particular, concerning their deliberation in terms of architectural, public design, and urban dimensions. As a result, 16 approach elements (e.g., ecology, road, skyline, and so on) were drawn up for landscape planning involving the urban dimension, along with 28 details from them [14]. The data obtained from this task can be quite useful when implementing landscape planning. It is quite difficult to perform the actual on-site evaluation of landscape planning, as there are physical limitations to the number of evaluation members actually studying the landscape. Thus, it is appropriate and meaningful to use VR to evaluate the environment created in the same manner as the real one. Won-Pyo Son et al. (2012) proposed a method for selecting a landscape with an excellent level of landscape, technological, and environmental qualities, based on a roadside landscape design evaluation system using VR to measure the level of a driver’s satisfaction with the road; the alternatives obtained from the evaluation were eventually applied. The results showed that drivers were more satisfied while they were driving on the planned road, as compared to a general city road, as the balance and comfort significantly affected their satisfaction [15]. In addition, Hyun Choi (2006) performed road design, wherein a sense of reality was emphasized based on a VR technique, for an environmental impact evaluation. He proposed a visualization technique through the construction of a 3D model and its simulation. His model was designed to become a tool that could efficiently show the final view of a road after it was completed by visually maximizing it [16].



Considering the research works mentioned above, it became clear that the landscapes were evaluated quantitatively, and that the results were used for improvement in the establishment of a city plan. In addition, VR was used to overcome the limitations of landscape evaluation in urban areas. Thus, in this study, we attempted to perform an image evaluation of outdoor advertisement signboards in Urban Landscapes by using VR techniques.



2.1. Landscape and Urban Landscapes


‘Landscape’, as defined in the Article 2 of Chapter 1 of the Korean Landscape Act, refers to the regional characteristics of natural and artificial elements at the boundaries of people’s lives. Further details can be found in [17,18,19]. The definition of landscape may vary between researchers, depending on which area(s) they place academic significance in. This study defines it as “the scenes or surrounding environment of space where people are living, including a physical environment embodying the structures, outdoor signboards, atmosphere, and surrounding environment” [20,21].



Likewise, urban landscapes refer to the environment surrounding everyday urban life, including visual urban landscapes in a narrow sense, or the image or atmosphere of the city environment in a broad sense [22]. All natural and artificial creations, such as forests, trees, water, structures, streetscapes, and outdoor advertisement signboards can be included. As people’s intangible attributes, such as cultural tastes or living environments, can affect urban landscapes, it is a holistic concept involving visual and perceptual views, including historical or cultural venues [23].



Recreating an urban landscape in virtual reality assists in creating a cyberspace in which people can foresee what the future landscape will be like, walk through it, and make adjustments. A variety of conceptual dimensions and details can be reflected in such virtual urban landscapes, until the design is satisfactory enough for the residents. For the virtualization, such as in Data Mountain [24], semantics or layouts need not be defined in advance and users are able to plan a neighborhood environment for webpage snapshots. City of News [25] adopted an urban landscape visualization technique for its webpages, in order to show various neighboring districts (including shopping and banking facilities) as well as adding some additional sections, introducing bookshops and sports events, among others. Meanwhile, the urban landscape example we created shows a dynamically synthesized view reflecting an abstract concept, which is nonetheless realistic to a certain extent. The previously introduced urban landscape design plans did not reflect spatial considerations in the allocation of objects and, so, the concept of parallel co-ordinates [26] was adopted in the proposed approach for the development of urban landscapes [27].



There are many structures in an urban landscape, and it is clear that the sense of openness or oppressiveness that they provide is an important factor. Taeyon Hwang et al. (2009) devised criteria for measuring oppressiveness and openness according to the solid angle of an object, which was used to check the limitations in using the solid angle as an index for evaluating physical oppressiveness or openness [28].



Furthermore, Kurotaki et al. (2005) studied the sense of oppressiveness provided by skyscrapers by conducting an empirical analysis on whether the subjects actually felt oppressiveness from selected high-rise buildings [29]. The street space in an urban landscape is known to be an important key element; Munakata et al. (2008) conducted a research on the factors involving the oppressiveness and openness of urban street spaces while considering regionality [30].




2.2. Outdoor Advertisement Signboards


In the Outdoor Advertisement Act, signboards installed outside are defined as those being shown to the public constantly (or for a certain period), which can be seen at places where people can travel freely [20,23].



Outdoor advertisement signboards play an important role as urban compositional elements, as well as in providing necessary information while being regarded as an important element that determines the impression of urban streetscapes. Nonetheless, their sizes have been becoming larger and larger, and their colors are getting fancier within the individual logic of competition, such that residents often experience psychological pressure due to visual confusion. Thus, in this study, we attempt to analyze such visual pressure experienced by humans as a result of outdoor advertisement signboards, through an empirical study using Virtual Reality (VR). In addition, for the experiment, Japanese subjects were compared with foreigners (Korean and Chinese subjects) to consider differences with respect to nationality.



The main academic significance of the study lies in the fact that an empirical study utilizing VR has been performed for image evaluation, and that a visual judgment was made against outdoor advertisement signboards on the basis of psychological pressures. We expect this study to lead to further studies, enabling the quantitative measurement of visual pressures (i.e., indicating invisible temperatures in figures).




2.3. Virtual Reality and Landscape


As an important visualization technique, VR has been utilized in a variety of industries and has been studied widely for its applications. Some interesting aspects of VR can be found in journals such as Environmental Communication [31] or Landscape and Urban Planning (to be published soon). A series of notable research works have been introduced in these journals: VR-based visualization techniques have been use for environmental communications and with a specific objective, such as a showcase. While all of these works described applications or new technological dimensions of visualization techniques/technologies, a common element was the construction or utilization of VR (see, e.g., Ball, Capanni, and Watt, 2008 [32]; Bishop, Wherrett, and Miller, 2001 [33]; Ghadirian and Bishop, 2008 [34]; Lange, 2011 [35]; Paar, 2006 [36]; Portman, 2014 [37]).



Different from ’visibility’, ’visuality’ is what connects visualization and VR, and has become a significant factor in modern communication technology. Tufte (1990) [38] claimed that visualization was a more effective and efficient method when representing a huge volume of complex data, compared to the traditional methods of representation often used, such as text or voice.



Some researchers (e.g., Bruce, Green, and Georgeson, 1996 [39]; Rose, 2012 [40]) have claimed that the sense of sight is superior to the other human senses in terms of perception and has been recognized as the most popular sense for the modern scientific observation of objects, phenomena, graphics, images, or data or tables relevant to the above, which can all be visualized for easier understanding by viewers (Hansen and Machin, 2013 [41]; Valiela, 2009 [42]; Ware, 2013 [43]). VR is not limited to providing a realistic view or experience but offers more functions when it is used for a designed purpose that requires flexibility or imaginative skills.



Adopting various types of simulation technologies when developing a universal virtual platform or application for a particular industry (e.g., games, automation, communication industry, and so on) has attracted the interest of some researchers engaged in the field of design (e.g., Koutsabasis, Vosinakis, Malisova, and Paparounas, 2012 [44]). The visual quality of VR in an online game such as World of Warcraft or Second Life is superior to that which is being used in the other games or developed by many professional VR research institutions; collaborative research efforts among the design professions or institutions/labs to improve the level of VR-construction skills has not been performed enough, despite its importance in the field of visual design (Gill et al., 2013 [45]; Paar, 2006 [46]; Silvestri, Motro, Maurin, and Dresp-Langley, 2010 [47]). This problem might be related to the fact that the definition of VR has not been properly established or the issue of not knowing which part of the visualization technique should be focused on (i.e., Visuality or Reality).



Simpson (2001) [48] searched for cases involving the application of simulation technologies (visual simulations) in urban planning tasks and introduced an urban landscape simulation methodology, which has been used by one of the regional development and planning labs as an example of adopting a computer-aided and GIS-supported technology. However, he pointed out that such cases requiring interdisciplinary collaboration are still rare and difficult to achieve, due to the costs involved.



Meanwhile, Pietsch (2000) [48] also claimed that most urban planning authorities or research institutions at the time did not have sufficient knowledge about such technologies; however, as they are continuously evolving and becoming more easily available, more effort should be put into researching them. In other words, interdisciplinary research is essential for the development of visual simulation techniques/technologies, which needs to be performed in parallel with the other types of research tasks associated with visual communication technology.



Following the rapid development of the VR-based visualization technologies, a question pertaining to the level of the reality that can be provided by VR has emerged. The level may vary, depending on its application range but, in most cases, users expect it to be as real as possible. The VRs used in the medical and science fields must especially be highly realistic.



One of the examples of requiring such a high level of visualization can be found in the field of telemedicine, which includes real-time medical consultations or on-line remote surgery (Millesi et al., 1997 [49]); such an application can be found in the cases of treating the PTSD of overseas combat veterans or performing brain surgery remotely (Rizzo, Reger, Gahm, Difede, and Rothbaum, 2009 [50]), during which high-resolution or highly ’realistic’ VR can play a vital role. On the other hand, the use of low-grade (i.e., unrealistic) VR can lead to a misdiagnosis or malpractice, as practitioners are not be able to make a proper judgment on a patient’s condition and respond accordingly. Unrealistic VR or a low-performance VR system serves little purpose when evaluating a landscape, as the level of its representation will not be as satisfactory as it should be (Daniel and Meitner, 2001 [51]). In the end, however, determining an agreeable level of abstraction for each application is what really matters (Lange, 2002 [52]; Portman et al, 2015 [53]).





3. Research Plan


The research flow followed the process described in Figure 1. For on-site investigation, test samples were selected from landscape pictures containing outdoor advertising signs [54], which were subjected to a status analysis to perform the impression evaluation. The relationship between Japanese and foreign nationals was then checked; if there were any correlations, then the factor analysis would be performed by considering them to be identical populations, and it would be performed separately if there was no correlation. The relationship between the oppressive feeling and factors or oppressive feeling and the proportion (area ratio) of advertising signs was then calculated, followed by the final comprehensive considerations.




4. Taking Landscape Pictures and Selecting Experimental Samples


Pictures of 27 urban landscapes including typical walls, rooftops, and protruded advertising signs were taken from the viewpoint of the pedestrians walking on a sidewalk to conduct an impression evaluation for outdoor advertising signs. The pictures were then reproduced in the 3D cyberdome and the resulting urban landscapes were quite similar to the real ones, as the images were recreated in three dimensions.



The landscape samples are shown in Figure 2, wherein a number of urban districts were selected for taking pictures with a digital camera (Nikon D100) during the period June, 19–21. The image data was input by using the Adobe Photoshop 7.0.1J software while capturing 72 ppi (pixels per inch) landscape images with size of 1024 × 1024 pixels. Individual landscape images are shown in Figure 2.



A tripod was used, and the level and vertical alignment were adjusted at a height of 130 cm. In the landscapes to be presented to the subjects, 15 images containing wall advertisements, 6 images containing rooftop advertisements, and 6 images containing projection signboards were selected (for a total of 27 images). The pictures were taken in such a way that the surrounding conditions could be recognized sufficiently, with a central focus on the road.



The reason for setting the height at 130 cm by using a tripod when shooting the landscapes was that we speculated that the average camera view of East Asian subjects would be about 130 cm, even though their respective physical heights may be different. Furthermore, the reason for choosing more wall advertising sign pictures (wall 15, rooftop 6, and outdoor 6) was that they are included in the majority of urban landscapes. Meanwhile, it was important to set the resolution at 72 ppi (pixels per inch) with a size at 1024 × 1024 in order to make the result seem real when creating a 3D cyberdome. Photoshop was used to edit the pictures, even though other graphic programs could have been used as well.




5. Situational Analysis of Outdoor Advertising Signs in Sample Pictures


A situational analysis was conducted using the sample pictures taken in a downtown area. Information regarding the distance, proportion, number, and color of individual outdoor advertising signs was collected, which plays an important role in understanding the visual oppressiveness level.



The outdoor advertising signs in the selected sample pictures were analyzed based on their Distance, Proportion, and Color (base and medium). Distance refers to the distance from a wall or a rooftop advertising sign to the building where it is installed. For a projection signboard, the measurement was taken between the buildings at both ends of the road where the signs were installed. In other words, calculations were performed based on either a traffic lane (3.5 m), a sidewalk (3 m), or a step length. Proportion refers to the proportion between the area of advertisement sign(s) and the picture view. Due to limitations in the experiment, however, the proportion was calculated based on the ratio between the area of outdoor advertising sign(s) and the viewable range that the 3D cyber dome was able to present, regarding it as being 100%. Meanwhile, for the colors, the basic colors of red, yellow, green, blue, and purple of the Munsell color system were used, along with white and black, to analyze the base and medium colors of advertising signs. Table 1 shows the analysis of landscape samples of wall advertising signs; Table 2 presents the analysis of landscape samples of rooftop advertising signs; and Table 3 shows the analysis of landscape samples of projection advertising signs.



The Munsell color system was devised by Albert Henry Munsell in the early 20th century, which adopts shade, brightness, and chroma to represent a color space. After being adopted as an official color system for the study of soils in the 1930s, it has been widely used for the evaluation of Asian urban landscapes.



The Ground Color refers to the base color of an outdoor advertising sign, whereas Medium refers to the color(s) of letters or characters.



In Table 1, the distance between the wall advertising signs and camera ranged from 5 to 25 m, whereas the proportion and the number of wall advertising signs were from 0.5%–12% and 1–50, respectively. For wall advertising signs, a variety of ground colors, such as red, blue, yellow, green, white, and black, were used as the base color; but the color white was mainly used. For the same types of signs, the colors for the letters also varied but the major color was either black or white.



Meanwhile, in Table 2, the distance between the rooftop advertising signs and camera ranged from 10 to 21 m, whereas the proportion and the number of wall advertising signs were from 1.5%–6% and 1–3, respectively. Similar to the wall advertisement signs, a variety of ground colors were used as the base color, but white was mainly used. Also, many colors were used for the letters, but the major color was either black or white.



In Table 3, the distance between protruding advertising signs and the camera ranged from 4 to 13 m, whereas the proportion and the number of wall advertising signs were from 1%–4.5% and 2–24, respectively. A wide variety of colors (e.g., white, black, blue, red, yellow, green, and purple) were used as the ground color or medium, but the majority were white.




6. Impression Evaluation Test


An empirical test was performed for the subjects by using the realistic 3D urban landscape images, which were quite immersive.



A test was performed for the impression evaluation at Ohashi Campus, Kyushu University using a 3D cyber dome. The test subjects included 40 undergraduate and graduate students (Kyushu University) consisting of 20 Japanese and 20 foreign students (from the Republic of Korea and People‘s Republic of China).



6.1. Test Environment


Although it would have been desirable to conduct the test directly at the street sites for the impression evaluation of landscapes including outdoor advertising signs, most preceding studies have used slides, PC monitors, or printed pictures to do so. Thus, this study attempted to use a 3D cyber dome, which we expected to provide a high sense of realism and immersion.



Research on the depth of objects in the cyberdome was first performed to find out whether it was possible to evaluate landscapes by using a 3D cyberdome. This was an experiment to investigate whether the distance presented in the cyberdome corresponded psychologically with the perceived distance as much as the physical aspect. As a result, it was confirmed that the matching accuracy was higher when the distance was close (10–40 m). This finding was used to perform a 3D cyberdome-based urban landscape evaluation [23,55,56,57,58].



A schematic drawing of the 3D cyberdome test environment is shown in Figure 3. The height of the cyber dome was 260 cm and the subject’s line of sight while sitting on the chair was set at 130 cm (the center of the dome’s height). Figure 4 shows the profile of the 3D cyberdome at Kyushu University, Japan. The explanation for Figure 3 is as follows: the two beam projectors positioned at the top of the cyberdome project separate images, which are reflected in a plane mirror to create VR images in the dome, as seen by the subject wearing a pair of polarizing lens. In this case, one eye sees the image projected by one of the two projectors, whereas the other eye sees the image projected by the other projector. Furthermore, to avoid the subject’s head from interfering with the images, they keep a distance of 65 cm while maintaining their eye level at 130 cm from the ground. Picture (a) in Figure 4 portrays the scene captured from the top of the 3D cyberdome, whereas picture (b) shows the scene from the side.




6.2. Rating Scale


Considering the preceding studies in the field of architecture, 15 categories considered to have a close relationship with the impression evaluation of landscapes tested in this study were selected from the rating scales associated with “Oppressive Feeling”, which were presented to the subjects.



Meanwhile, 15 scale items were also selected from the studies conducted for the correlations between structures and psychological oppressiveness (Tae-Yon Hwang et al., (2009) [27]; Kurotaki et al., (2005) [28]; and Munakata et al., (2008)) focusing on the oppressiveness/openness in urban landscapes and the oppressiveness provided by skyscrapers [29]. These items include evaluation, competency, and emotional content. As mentioned earlier, the scale items were extracted from previous studies associated with investigating the visual psychology of oppressiveness of structures and urban landscapes.



The scale items for oppressiveness (Figure 5) were selected based on the research works mentioned above [13].



As shown in Figure 5, each rating scale had 7 stages, where “Neither” was placed in the middle, whereas the determiners “Slightly,” “Very,” and “Considerably” were added to both ends, to which the corresponding points −3, −2, −1, 0, +1, +2, and +3 were given, in order to calculate the average values and standard deviations.




6.3. Test Method


The objective, contents, and method (evaluation of entire landscapes in sample pictures) of the experiment were explained to the test subjects in advance, along with precautions. They then proceeded to the test by being handed answer sheets after being seated at the central position, facing toward the dome. No time was set, in order to allow the subjects to evaluate their impressions autonomously while they completed the sheet and moved to the next image. Although there were some individual time differences in the completion of the test, the average time of completion was approximately 40 min.





7. Comparison between Japanese and Foreigners


7.1. Correlations


The correlations between Japanese and foreigners, as identified through the impression evaluation of landscapes, are shown in Table 4 and Table 5 and Figure 6. The correlation coefficients of the oppressive feeling and rating scales other than oppressive feeling were 0.918 and 0.833, respectively. Such results confirmed that they both had a very high positive relationship.



For the item Oppressiveness in Table 4, the correlations were the same (0.918) between Japanese and foreigners, and were considered to be quite high. Their graphic representation showed that they were distributed in a positive direction (Figure 6). The correlations with the other evaluation items were also high (0.838) between the parties, as shown in Table 5.




7.2. Comparison Based on Factor Analysis


A factor analysis was performed, based on the data obtained from the landscape impression evaluation test. Table 6 and Table 7 show the Japanese and foreign national cases, respectively. In addition, the major factor method and varimax method for Kaiser normalization were used as a factor-extraction method and a rotation method, respectively. The comparison of rating scales contributing to individual factors confirmed that the factors were almost identical.



The reason for separating the subjects into Japanese and foreign nationals when performing the factor analysis was that the 27 landscapes presented in this study were from a Japanese city, such that familiarity with such scenes could be quite different and the analysis result may have produced varying results.



For No. 1 (Table 6), Good-Bad, Pretty-Ugly, Dislike-Like, Pleasant-Unpleasant, Appropriate-Inappropriate, and Unfriendly-friendly were loaded, in that sequence, with a contribution ratio of 49.7%; whereas, for No. 2, the loading sequence was Weak-Strong, Conspicuous-Inconspicuous, Colorful-Plain, Dark-Bright, Big-Small, and Dynamic-Static, and the resulting contribution ratio was 23.26%. The loading sequence for No. 3 was Warm-Cold followed by Oppressive-Cheerful, revealing a contribution ratio of 10.81%.



Furthermore, for No. 1 (Table 7), Good-Bad, Pretty-Ugly, Dislike-Like, Pleasant-Unpleasant, Appropriate-Inappropriate, Unfriendly-friendly, Weak-Strong, Conspicuous-Inconspicuous, and Colorful-Plain were loaded, in that sequence, with a contribution ratio of 52.71%; whereas, for No. 2, the loading sequence was Dark-Bright, Big-Small, and Dynamic-Static and the resulting contribution ratio was 23.90%. The loading sequence for No. 3 was Warm-Cold and then Oppressive-Cheerful, revealing a contribution ratio of 8.55%.



As an exploratory factor analysis was performed in this research, the most universal factor rotation ‘varimax rotation’ was used. Table 6 shows the factor analysis result for the Japanese subjects, whereas Table 7 shows the results of the foreigners. After comparing the correlations in each items, which were at a positively high level (Table 7), we decided to treat these groups as the same.




7.3. Comparison Result


Both Japanese and foreign nationals had high positive correlation in terms of the Oppressive Feeling or other Rating Scales. Moreover, although the rating points for factor No. 3 were different, it was decided that both sides would be treated as the same population, as its contribution was minimal.





8. Analysis of Characteristics of Oppressive Feeling


8.1. Factor Analysis (Considering both Japanese and Foreigners to Be the Same Population)


Table 8 presents the factor matrix obtained from the factor analysis, resulting in the dispersion of 50.87% of the No. 1 factor, 25.39% of the No. 2 factor, and 9.47% of the No. 3 factor; establishing a cumulative contribution ratio of 85.73%.



Meanwhile, the loading sequence for No. 1 (Table 8) was as follows: Good-Bad, Pretty-Ugly, Dislike-Like, Pleasant-Unpleasant, Appropriate-Inappropriate, Unfriendly-friendly, and Weak-Strong, with a contribution ratio of 50.87%; whereas the sequence for No. 2 was Conspicuous-Inconspicuous, Colorful-Plain, Dark-Bright, Big-Small, Dynamic-Static, and Warm-Cold, with resulting contribution ratio of 25.39%. Only Oppressive-Cheerful was loaded in No. 3, with a contribution ratio of 9.47%. Thus, we attempted to set factor names for Nos. 1, 2, and 3, which were decided as Evaluation, Capacity, and Emotion, respectively.



The No. 1 factor was defined as an evaluation factor as its loads reflected the evaluations of the seven scales Good-Bad, Pretty-Ugly, Dislike-Like, Pleasant-Unpleasant, Appropriate- Inappropriate, Unfriendly-Friendly, and Weak-Strong. At the same time, the No. 2 factor was defined as a capacity factor, as its high loads reflecting the six scales Conspicuous-Inconspicuous, Colorful-Plain, Dark-Bright, Big-Small, Dynamic-Static, and Warm-Cold. Finally, the No. 3 factor was defined as an emotional factor, as its load reflecting a single scale, Oppressive-Cheerful, was high.




8.2. Relationship between Oppressive Feeling and Each Factor


The relationships between oppressive feeling and each factor, based on the factor analysis using the data obtained from the impression evaluation, are shown in Table 9 and Figure 7 and Figure 8.



Figure 7 shows the distribution of correlations according to the individual scores obtained between oppressiveness and evaluation factor, which was the first factor. Meanwhile, Figure 8 shows the distribution of correlations according to the individual scores obtained between oppressiveness and the competency factor, which was the second factor. Meanwhile, Table 9 represents the correlations between oppressiveness and each factor. The resulting values for the evaluation factor, competency factor, and emotional factor (third factor) were −0.736, 0.562, and 0.302, respectively.



As the third factor (involving Feeling) showed a low level of relationship, the correlation coefficients were calculated based on the evaluations made on the first factor and the capacity of the second factor. In this case, the correlation coefficients between oppressive feeling and the factor point obtained for each landscape sample could be identified. Additionally, by observing their positions, it is possible to check the relational tendency between the evaluation and capacity factors against oppressive feeling in each landscape sample. The value of the No. 1 (No. 2) factor (capacity factor) became lower (higher) as the value of the oppressive feeling increased.




8.3. Relationship between Oppressive Feelings and Each Factor


The correlations between oppressive feelings and proportions in the 27 kinds of landscapes including wall, rooftop, and projection advertising signs subjected to evaluation are shown in Table 10.



In addition, the individual scatter diagrams are illustrated in Figure 9 (wall advertising signs), Figure 10 (rooftop advertising signs), and Figure 11 (projection advertising signs). Comprehensively, in a positive correlation, the oppressive feeling increased when the proportion increased or vice versa. There was a high correlation between oppressive feeling and proportion of rooftop advertising signs, as well as relatively strong correlations between oppressive feelings and wall or projection advertising signs. Thus, it is possible to conclude that the differences in impression evaluation results obtained from the sample pictures were closely related to the proportion of outdoor advertising signs.




8.4. Relationship between the Oppressive Feeling Factor and Proportion


The correlations between factors and proportions in the 27 kinds of landscapes including wall, rooftop, and projection advertising signs subjected to evaluation are presented in Table 11 and Figure 12 (wall advertising signs), 13 (rooftop advertising signs), and 14 (projection advertising signs). In these cases, it is possible to find the individual positions of each landscape sample, having two axes (No. 1 factor—evaluation and No. 2 factor—capacity). Additionally, the relationship between the No. 1 or No. 2 factors and their proportion can be determined by dividing the proportions in the landscapes into three groups based on their area ratios, from the lowest to highest percentage (i.e., Low, Medium, and High).



Observing Figure 12, which considers wall advertising signs, the Low (Medium) Proportion Group included “Low Evaluation” and “High Capacity.” The High Proportion Group included “Low Evaluation” and both “Low Capacity” and “High Capacity.” For rooftop advertising signs (Figure 13), the Low Proportion Group included both “High Evaluation” and “Low Evaluation” with “Low Capacity.” Meanwhile, the Medium Proportion Group included both high evaluations and proportions, whereas the High Proportion Group included “Low Evaluation” and “High Capacity.” On the other hand, for projection advertising sings (Figure 14), the Low Proportion Group had “Low Evaluation” and “Low Capacity”; whereas the Medium Proportion Group included both “High Evaluation” and “Low Evaluation”, as well as both “High Capacity” and “Low Capacity.” Finally, the High Proportion Group included “Low Evaluation” with neither capacity, for the most part.



In this section, the interpretation of the factor analysis performed in this study is discussed. The No. 1 and 2 factors were defined as evaluation and capacity, respectively. When re-interpreting them as elements associated with a landscape; however, it is possible to consider the evaluation factor as being related to the comfort of the landscape, whereas the capacity factor is related to its impact. In other words, a landscape with a high evaluation can be considered to be highly comfortable; whereas a landscape with high capacity has strong impact.



Next, the results deviating from the tendencies identified from the analysis results should be discussed. For example, the cases of a landscape having a high value of oppressive feeling but low proportion of outdoor advertising signs, or a landscape having a low value of oppressive feeling but high proportion of outdoor advertising signs should be considered and the possibility of the existence of unidentified elements other than the present factors and proportions should be checked for.



In the case involving sample No. 7 in Figure 12, belonging to the Medium (8%) Proportion Group yet resulting in a high evaluation with low oppressive level, the oppressive feeling was considered to have been reduced by the trees planted on both sides of the landscape [10]. Moreover, in the case of sample 10, belonging to a Low Proportion Group yet having a higher oppressive level and low evaluation value, such a result was presumed to be attributable to the height of the building, as well as the tall buildings lining both sides. Sample Nos. 6 and 11 did not provide any oppressive feeling while attaining a high capacity value, even though they belonged to the Low (4%) Proportion Group; this may have been due to the large proportion of building glass in the image. Sample Nos. 1 and 5 in Figure 13 belonged to the same Low Proportion Group, but the former received a high evaluation whereas the latter got a low evaluation; this could have been the result of the rooftop advertising sign having a long horizontal length, making it seem unstable. The landscape of sample No. 1 in Figure 14 was considered to be oppressive and was given a low evaluation score, even though it had a low proportion of 1.5% and the height of the building was considered to stand relatively high on a narrow street. Finally, the landscape of sample No. 2 was the only landscape with a low evaluation in the Medium Proportion Group (3%); the raw materials used for the road and buildings were assumed to have affected the results.



As such, although there were no definite tendencies found against the oppressive feeling, in relation to colors, materials, or distances, it is still possible that some impact actually does exist between them. Therefore, this subject merits further investigation in future studies.





9. Conclusion


In this study, we attempted to identify the relationships between outdoor advertising signs and oppressive feeling through the experimental analysis of landscapes focusing on the visual sense of pressure provided by outdoor advertising signs in an urban landscape. In addition, the cases of both Japanese and foreign nationals were investigated, in order to check for any cultural differences in feeling oppressive pressure.



The results showed that there were a number of correlations between the two populations; as the factors involved were almost identical, we treated the whole sample as a population when performing further analyses.



For most urban landscapes, it was confirmed that the correlation between the proportion of rooftop advertising signs and oppressiveness was positively related; this was in agreement with previous studies, except for in special cases [29].



As for the tendency in the relationship between outdoor advertising signs and oppressive feeling, the oppressive feeling was reduced with an increase in the value of the first factor (Evaluation) in the factor analysis, and vice versa. In addition, the value of the same feeling increased with an increase in the value of the second factor (Capacity), and vice versa.



It was found that there was a positive correlation between oppressiveness and proportion of outdoor advertising signs, such that the former increased when the latter was high or vice versa. However, as pointed out in the consideration, there were some cases that did not follow such a tendency and, therefore, it is necessary to check for correlations between the other elements. Further validation will be performed in future research work.



In this study, a 3D-cyberdome was used for the first time, to our knowledge, for the evaluation of outdoor advertising signs in a downtown area, as a measure to overcome the limitations in the evaluation by offering more scalability. This study makes it possible to move one step closer to identifying the relationships between the proportion of outdoor advertising signs and visual psychological “oppressiveness” in urban landscapes. We intend to further this effort through continuous research from this point. It may be possible to use the visual psychological element referred to as “oppressiveness” felt by humans when witnessing outdoor advertising signs when rigorously defining an “outdoor advertising sign”. The necessity of researching similar elements in detail is currently on the rise. We have found that controlling the placement of outdoor advertising signs based on the idea of visual psychological oppressiveness can heighten the level of comfort in an urban landscape. Finally, this study presented the results obtained from Asian research subjects (Japanese, Korean, and Chinese) using a study area in a Japanese downtown; therefore, we would like to note that these results may vary depending on the subject’s nationality and study area.
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Figure 1. Research flow. 






Figure 1. Research flow.
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Figure 2. Urban outdoor advertisement sample. The images used in this study were taken in Fukuoka town. 
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Figure 3. Schematic drawing of the 3D cyber dome test environment. 
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Figure 4. 3D cyber dome profile: Kyushu University in Japan. (a) Position of beam projection from above, (b) Position of beam projection from side. 
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Figure 5. Categories for the oppressive feeling scale. 
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Figure 6. Scatter diagram of the correlations between Japanese and foreign nationals associated with oppressive feelings. 
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Figure 7. Scatter diagram of correlations based on the oppressive feeling and evaluation factor values. 
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Figure 8. Scatter diagram of correlations based on the oppressive feeling and capacity factor values. 
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Figure 9. Correlation between proportion and oppressive feelings (wall advertising signs). 
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Figure 10. Correlation between proportion and oppressive feelings (rooftop advertising signs). 
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Figure 11. Correlation between proportion and oppressive feelings (projection advertising signs). 
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Figure 12. Scatter diagram based on the proportion levels (wall advertising signs). 
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Figure 13. Scatter diagram based on the proportion levels (rooftop advertising signs). 
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Figure 14. Scatter diagram based on the proportion levels (projection advertising signs). 
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Table 1. Analysis of landscape samples of wall advertising signs.






Table 1. Analysis of landscape samples of wall advertising signs.





	Wall Surface
	Distance (m)
	Proportion

(%)
	No. of Signs
	Base Color
	Color of Advertising Medium





	Sample 1
	14
	4.8%
	2
	Red
	White



	Sample 2
	14
	0.5%
	2
	White
	White



	Sample 3
	6
	12%
	1
	Blue
	White



	Sample 4
	6
	4%
	5
	Black
	Black



	Sample 5
	5
	3.9%
	3
	Yellow
	Black, Green



	Sample 6
	8
	4%
	2
	White
	Yellow



	Sample 7
	8
	6.4%
	7
	Red, Black
	White



	Sample 8
	17
	5.3%
	7
	Red, White

Yellow, Blue
	White, Red



	Sample 9
	21
	4.6%
	21
	Red, White,

Yellow, Green
	White, Green



	Sample 10
	19
	1.4%
	5
	White, Green
	White, Black



	Sample 11
	17
	1%
	2
	Black, Blue
	White



	Sample 12
	6
	8.3%
	2
	White
	Black, Blue



	Sample 13
	14
	3%
	4
	Black
	White



	Sample 14
	25
	7%
	50
	Red, White

Yellow, Blue
	White, Black,

Red



	Sample 15
	17
	9.5%
	8
	Red, White,

Yellow, Blue,

Black
	White, Red,

Blue, Yellow
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Table 2. Analysis of landscape samples of rooftop advertising signs.
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	Rooftop Advertisement
	Dist.

(m)
	Proportion (%)
	No. of Signs
	Base Color
	Color of Advertising Medium





	Sample 16
	14
	1.5%
	1
	White
	Black, Red



	Sample 17
	10
	5%
	3
	White, Black,

Blue, Yellow
	White, Black,

Blue



	Sample 18
	17
	4.1%
	3
	White, Yellow
	White, Black,

Red



	Sample 19
	17
	6%
	2
	White, Blue,

Red
	White



	Sample 20
	14
	2%
	1
	White, Green
	Black, Red



	Sample 21
	21
	3.6%
	1
	White
	Black, Red
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Table 3. Analysis of landscape samples of projection advertising signs.
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	Projection Advertising Signs
	Dist.

(m)
	Proportion (%)
	No. of Signs Installed
	Base Color
	Color of Medium





	Sample 22
	5.5
	1%
	9
	White, Black, Blue, Red,

Yellow
	White, Black,

Red, Yellow



	Sample 23
	4
	2.5%
	4
	White, Blue,

Red
	White, Red,

Yellow



	Sample 24
	5.6
	2.2%
	17
	Black, Blue,

Red, Green
	White, Yellow



	Sample 25
	7
	1.6%
	24
	White, Purple
	White, Black,

Blue, Red



	Sample 26
	12
	1.8%
	2
	White, Black,

Yellow, Green
	White, Red



	Sample 27
	13
	4.5%
	12
	White, Black,

Blue, Red,

Yellow
	White, Blue,

Red
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Table 4. Correlation coefficient between Japanese and foreign nationals associated with oppressive feeling. (**: p < 0.01).
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	-
	Foreigners





	Japanese
	0.918 (**)










[image: Table] 





Table 5. Correlation coefficient between Japanese and foreign nationals associated with rating scales excluding oppressive feeling. (**: p < 0.01).
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	-
	Foreigners





	Japanese
	0.838 (**)
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Table 6. Japanese factor load.






Table 6. Japanese factor load.





	
Impression Rating Scale

	
Factor Load




	
Evaluation

	
Capacity

	
Emotion






	
Good−Bad

	
0.986

	
−0.101

	
−0.128




	
Pretty−Ugly

	
0.970

	
−0.150

	
0.045




	
Dislike−Like

	
−0.958

	
0.195

	
0.142




	
Pleasant−Unpleasant

	
0.943

	
−0.296

	
−0.080




	
Appropriate−Inappropriate

	
0.897

	
−0.259

	
0.006




	
Unfriendly−friendly

	
−0.556

	
−0.157

	
0.484




	
Weak−Strong

	
0.084

	
−0.958

	
−0.160




	
Conspicuous−Inconspicuous

	
−0.205

	
0.947

	
−0.061




	
Colorful−Plain

	
−0.381

	
0.866

	
−0.114




	
Dark−Bright

	
−0.043

	
−0.840

	
0.263




	
Big−Small

	
−0.196

	
0.751

	
0.424




	
Dynamic−Static

	
−0.433

	
0.647

	
−0.538




	
Warm−Cold

	
−0.007

	
0.023

	
−0.771




	
Uncheerful−Cheerful

	
−0.458

	
0.080

	
0.548




	
Contribution Ratio (%)

	
49.70

	
23.26

	
10.81




	
Cumulative Contribution Ratio (%)

	
83.77
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Table 7. Factor load for foreigners.
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Impression Rating Scale

	
Factor Load




	
Evaluation

	
Capacity

	
Emotion






	
Good−Bad

	
0.980

	
−0.071

	
−0.105




	
Pretty−Ugly

	
0.970

	
0.018

	
−0.164




	
Dislike−Like

	
−0.967

	
0.089

	
0.191




	
Pleasant−Unpleasant

	
0.966

	
−0.079

	
−0.157




	
Appropriate−Inappropriate

	
0.927

	
−0.097

	
−0.198




	
Unfriendly−friendly

	
−0.917

	
0.068

	
−0.002




	
Weak−Strong

	
−0.916

	
0.221

	
−0.233




	
Conspicuous−Inconspicuous

	
−0.673

	
−0.210

	
−0.418




	
Colorful−Plain

	
0.449

	
−0.252

	
0.224




	
Dark−Bright

	
−0.236

	
0.927

	
0.094




	
Big−Small

	
0.173

	
−0.917

	
−0.250




	
Dynamic−Static

	
0.221

	
0.839

	
0.410




	
Warm−Cold

	
−0.270

	
0.229

	
0.906




	
Uncheerful−Cheerful

	
−0.013

	
0.298

	
0.735




	
Contribution Ratio (%)

	
520.71

	
230.90

	
80.55




	
Cumulative Contribution Ratio (%)

	
850.16
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Table 8. Factor loads when treating both Japanese persons and foreigners as being part of the same population.






Table 8. Factor loads when treating both Japanese persons and foreigners as being part of the same population.





	
Impression Rating Scale

	
Factor Load




	
Evaluation

	
Capacity

	
Emotion






	
Good−Bad

	
0.983

	
−0.087

	
−0.130




	
Pretty−Ugly

	
0.983

	
−0.164

	
−0.048




	
Dislike−Like

	
0.980

	
−0.117

	
−0.031




	
Pleasant−Unpleasant

	
−0.970

	
0.167

	
0.114




	
Appropriate−Inappropriate

	
0.937

	
−0.216

	
−0.027




	
Unfriendly−Friendly

	
−0.757

	
−0.083

	
0.359




	
Weak−Strong

	
−0.714

	
0.011

	
0.584




	
Conspicuous−Inconspicuous

	
−0.053

	
0.962

	
0.028




	
Colorful−Plain

	
0.151

	
−0.921

	
−0.297




	
Dark−Bright

	
−0.313

	
0.815

	
−0.197




	
Big−Small

	
−0.205

	
0.758

	
0.470




	
Dynamic−Static

	
−0.320

	
−0.718

	
0.316




	
Warm−Cold

	
−0.473

	
0.664

	
−0.502




	
Uncheerful−Cheerful

	
0.142

	
−0.027

	
−0.625




	
Contribution Ratio (%)

	
50.87

	
250.39

	
90.47




	
Cumulative Contribution Ratio (%)

	
850.73
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Table 9. Correlations between oppressive feelings and each factor. (**: p < 0.01).






Table 9. Correlations between oppressive feelings and each factor. (**: p < 0.01).





	
Oppressive Feelings

	
Evaluation Factor

	
Capacity Factor

	
Emotional Factor




	
−0.736 (**)

	
0.562 (**)

	
0.302
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Table 10. Correlation between proportion and oppressive feelings.






Table 10. Correlation between proportion and oppressive feelings.





	
Proportion

	
Pressure (Wall)

	
Pressure (Rooftop)

	
Pressure (Protruding)




	
0.435

	
0.961

	
0.616
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Table 11. Grouping based on proportion levels (outdoor advertising signs).






Table 11. Grouping based on proportion levels (outdoor advertising signs).











	
	Low
	Medium
	High





	Wall
	4%
	8%
	12%



	Rooftop
	2%
	4%
	6%



	Projection
	1.5%
	3%
	4.5%
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