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In architectural spaces, the atmosphere created by lighting plays an important role in influencing people's

emotions, often relying on the use of colour and light. The combination of cool white light and warm white light with

coloured light significantly affected participants' arousal levels, but had relatively little effect on levels of pleasure,

dominance and relaxation. When comparing the emotions experienced after exposure to cool white light and warm

white light, warm white light triggered more positive emotions.

lighting design  cool and warm white light  visual perception  mood

1. Introduction

The service sector has always been an important part of the economy in all countries, accounting for 61 per cent of

employment in China and 73 per cent of employment in the non-agricultural sector. The improvement of service

offerings and service quality has become particularly important in the tourism industry in the context of a service

model that is oriented towards customer value and providing differentiated benefits to consumers . The quality of

a company's environment is defined as the ability to meet customer expectations, and customer satisfaction is

considered an important predictor of these behavioural trends. Factors such as physical space and environmental

ambience affect consumer mood and managers must make decisions and adjustments based on consumer

preferences, especially in the field of interior landscaping, where there are many key elements that can be used to

change the overall ambience and quality of the indoor environment without increasing costs .

In this context, immersive experiences have become a new and rapidly growing global craze . Immersive light

and shadow space combines and matches light and shadow space, which can present a multi-sensory experience

to the audience and bring a more novel consumption experience . Then, in the development of rural tourism, to

help people experience more new feelings, the rural landscape, rural culture and other experiences into the rural

accommodation space, has also become the key to the development of rural tourism.

2. Rural accommodation space

Villages around the world face many common rural problems, including ageing populations, rural poverty, the need

for rural modernisation and industrial transformation, and insufficient infrastructure and educational and medical

resources. In order to promote rural development, countries around the world have implemented a series of rural

revitalisation initiatives based on their own actual conditions, and the rural tourism service industry has emerged,
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with B&Bs, as an indispensable part of the rural tourism industry, being welcomed by the audience. After the reform

and opening up, there is a huge gap and imbalance between urban and rural areas in terms of survival and

development environment. Since the introduction of the No. 1 Document of the Central Government in 2021, the

national practice of "comprehensively promoting the revitalisation of the countryside" has come into effect; the rural

revitalisation industry is in full swing .

Japan was in a stage of rapid industrialisation and urbanisation in the 1970s and 1980s, and the country's one-

sided focus on urban industrial and commercial development led to a lag in rural development . In order to

revitalise the countryside, Japan launched a national village-building movement based on rural, self-reliance and

future directions. Under the strong advocacy and support of the government, each region has cultivated a model of

rural development rich in local characteristics based on its own actual situation and local conditions, which is

renowned worldwide and echoes the idea of "one village, one product" . In this process, B&B, as an important

part of the sustainable development of the rural tourism industry, can greatly promote the local economic

development, increase employment opportunities, and improve the living conditions of local residents; therefore,

the Japanese government has given many subsidies and invested in the development of rural B&B, focusing on

the creation of a farmhouse experience B&B, which can present the experience of local customs and local

conditions .

Rural revitalisation in Germany is more like a long-term social practice, adopting a progressive governance model

, where the government regulates and guides rural reforms through the adjustment of laws and regulations at the

institutional level, and gradually pushes the countryside towards development and prosperity . In Germany, the

concept of sustainable development is integrated into village renewal and practice, and local old houses are

renovated to ensure the comfort and safety of rural B&Bs and to maintain the rural environment and regional

specificity . Meanwhile, German countryside B&Bs are mainly located in traditional buildings in rural areas,

which greatly protects and inherits the local traditional culture and architectural style, and their unique

characteristics have attracted a large number of urban populations to experience and enjoy them .

Switzerland enhances rural tourism with its unique and beautiful ecological environment, and the Swiss

government attaches great importance to the beautification of the natural environment and the improvement of

rural infrastructure, focusing on the development of rural tourism . Swiss folk accommodation focuses on

immersive and idyllic style experiences, preserving and nurturing local customs in this transformation process .

Swiss folk music, the Alps, Swiss wrestling and other endemic features attract a large number of tourists to stay for

a long period of time, and the local folk lodging industry generates a huge amount of income, which drives the

development of the local economy .

3. the significance of indoor space lighting colour research

Colour and light are two important attributes in environmental spaces that can be used in the design and

transformation of interior spaces to improve human visual perception, mood and performance. When people enter

an interior space they are most concerned about the colour of the lighting, choosing between cool white and warm
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white lights of the same colour, or for some more adventurous people, trying colourful lighting. Lighting colour may

affect the mood of the occupants. Chromotherapy and colour therapy are also modalities in the field of medical

treatment where colour and light can be used to correct physical ailments.Rikard Küller and Seifeddin Gaafar Ballal

et al. studied the psycho-emotional effects of light and colour in indoor work environments and found that the light

and colour of the workplace itself affects the moods of the workers; when the lights are too dim, the workers were

at their lowest point, when the lighting was just right their mood improved and reached its highest level, and when

the lighting became too bright the mood dropped again .

Jiyoung Oh conducted a study on how changing environmental chromaticity affects heart rate variability (HRV) and

stress, and concluded that the higher the chromaticity of the high-value conditions, the more positive was the mood

of stress, and the lower the chromaticity, the more negative was the mood of stress . Tsuyoshi Moriyama found

that conventional indoor lighting consists of white light only, that the industry standard for optimal use of lighting is

adjusted according to the colour temperature, and that the lighting used in daily life has been extended to allow for

the use of full-colour lighting; however, the aforementioned standard has not yet taken into account the effects of

coloured lighting on the human body. Therefore, Moriyama et al. investigated the effects of coloured lighting

conditions on human cognitive abilities and found that most older adults showed greater emotional cognitive

improvements under different coloured lighting conditions .

Na Yu investigated the effects of correlated colour temperature (CCT) in museums on visitors' perceptions and

preferences in museum exhibitions and found that correlated colour temperature (CCT) was associated with eye

movements, heart rate variability (HRV) and many perceptual dimensions were significantly correlated . The

correlations were significant . Tiina Rosenqvist found that the main function of human colour vision is to enhance

the performance of certain relevant abilities and that vision can be adapted and interpreted by the brain to cope

with a wide variety of colour vision phenomena . Xin Zhang, in order to change the dull and rigid atmosphere of

some interiors, combined spatial principles, colours and visual illusion design techniques to design an aesthetic

visual illusion scheme. As a result, the psychological effects of the experimenters were collected and the results

showed that 90% of the experimenters had the same psychological sensation of the same colour and the colour

and visual illusion experiments were verified through successful applications in graphic, interior and medical

practices . Xiao Hui investigated the effects of environmental lighting modulation on human physiological

responses and psychological activities, and found that an increase in nighttime illuminance and correlated colour

temperature (CCT) was positively correlated with melatonin suppression, thus affecting circadian rhythm responses

and psychological activities. Meanwhile, high correlated colour temperature (CCT) facilitated the stimulation of

positive emotions; high illuminance was positively correlated with subjective alertness during the day, with an

increase in positive emotions in the morning and a decrease in positive emotions in the afternoon . A study by

Yingying Zhu investigated the effects of indoor illuminance and correlated colour temperature (CCT) on cognitive

performance, subjective mood, and alertness during daytime office hours in healthy adults, as well as differences in

temporal effects, and showed that inhibition, working memory, and facial expression task recognition were the

slowest in low "warm" light .
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4. Effects of white light in space on mood

Bright light can enhance both positive and negative emotions, and warm white tones or warm lighting help us

achieve deeper levels of relaxation and feel more comfortable . One study showed that ambient lighting was

more effective at calming anxious older adults than neutral atmospheres . Lighting clearly attracts attention; in a

study by Eugene W. Sucov and Lyle H. Taylor, when people had to cross a path, they tended to choose a lighter,

brighter, and more light-feeling path over a dimly lit one . Cooler shades of white light can help improve visual

clarity at work , and a study conducted by B. Plitnick showed that blue light stimulates the brain more than any

other light, with study participants rating themselves as "less sleepy", with faster reaction times and less

concentration in performance tests . On the other hand, natural white light can be a mood booster as it can help

people feel more energised, alert and motivated as it increases the body's serotonin levels . According to

Liberman J in his book Light: the Future of Medicine, "Most people prefer daylight environments because sunlight

consists of a balanced spectrum of colours, with a slight energy peak in the blue-green region of the visible

spectrum" . In Lighting: design and analysis, Robbins C states that exposure to natural light improves mood,

boosts morale and reduces fatigue. It reduces depressive symptoms and improves our sense of well-being .

One of the important indicators of lighting quality is correlated colour temperature (CCT), and in general, studies on

the effects of correlated colour temperature (CCT) have shown that high correlated colour temperature (CCT)

(warm light) reduces positive mood compared to low CCT (warm light) with the same illuminance . A study by

Nguyen, T.K.L., found that different wavelengths of white LED illumination also have an effect on the growth and

quality of lettuce in a vertical farming system . Seong Jae Kim investigated whether white light could positively

affect sleep and cognition in patients with mild-to-moderate Alzheimer's disease, and found that white light enriched

with blue light had a significantly better effect on the Pittsburgh Sleep Quality Index, and also had a better

improvement in the effect on the total sleep time . Kyungah Choi stated that blue light-rich LED lights are a

simple and effective potential countermeasure to the problem of college students' drowsiness and dozing off in

class, especially in indoor spaces of schools with insufficient daylight . The research article investigated whether

young children could associate colour with mood and whether there were any changes in development, finding that

white was the most popular colour in the bedroom . Wang, J investigated the effect of breathing light in light cool

and warm white colours on the effects of users' mood regulators and found that over a 5-second cycle, breathing

light significantly reduced the EDA values and heart rates of people experiencing extreme emotions, which in turn

reduced the level of tension, while colour temperature had little effect on the effectiveness of the breathing light

intervention . Dr Seung Hyun Cha investigated whether indoor colour schemes affect mood, task performance

and heart rate in virtual environments (IVEs) and found that significantly fewer mistakes were made in white

immersive spaces . The above study proved that white light has a greater impact on people's emotional

perception in daily life, and that the rational use of white light can soothe people's emotions. In addition, white light

CCT with different colour temperatures has been the focus of researchers' attention, with the most attention being

paid to the effects of cool white light and warm white light on people's emotional perception.

5. Emotional responses to coloured light in space
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The colours and lighting conditions of urban architectural spaces have an effect on human emotions and bodies,

and one of the criteria for good architectural spaces is the selection of appropriate colours and lighting conditions

for the space. Xie Xing studied the effect of coloured lights on individual emotions and concluded that red light

decreases the feelings of calmness, relaxation, stability and pleasure and increases the feelings of irritation and

tension; blue light decreases the feelings of relaxation and stability and increases the feelings of irritation; green

light decreases the feelings of pleasure; and yellow light decreases the feelings of irritation. At the same time, this

study showed that the interaction between artefact type and illumination correlates with the perception of visual

objects . The brain is an electrochemical machine that is affected by all the frequencies it experiences, which are

generated by light, sound and colour. Information enters the amygdala, which is a key area for emotion regulation,

and is then processed into the emotional body for interpretive responses. With this in mind, Judy Theodorson

explored human responses to coloured lighting in space using light emitting diodes (LEDs) with the aim of

understanding preferences and emotional responses, demonstrating that stimuli from monochromatic lighting (red,

blue and green) conferred a distinctive subjective impression of spatial environments, and that warm colours were

preferred when mixed-colour illumination was introduced, and that red illumination was consistently perceived to be

the most vibrant .

However, interior colour psychology is much more complex than the meaning of colour. This is because there are

several colour attributes that can also evoke specific emotions and feelings in occupants. Some of the most

common colour or hue attributes that should be considered when creating an interior design palette include tint,

shade, hue, value, saturation, and chroma.Reham Sanad found that interior design students responded to all bright

greens less than oranges in four different interior colour schemes. Red is responsible for evoking negative

emotional views, including anger, tension, and exhaustion. Blue can be effectively used to design interior spaces

for people experiencing negative emotions to stimulate and enhance their emotional feelings . An office study of

biophilic design and blue light by Jiarong Xie found that blue-illuminated spaces resulted in lower ratings of most

perceptual attributes . Dr H Lee, by examining the emotional impact of coloured lighting on races with different

cultural gaps, found that there was a significant effect of different races on the perception of lighter colours, but not

on arousal, and that Asians were significantly less attracted to the colours red and purple in lighting were

significantly less pleasant than all other colours and tended to be happier than Caucasians, who were less pleasant

. Ashwini Sunil Nair studied the effect of light colours in the built environment on the behaviour of children with

autism using a number of neutral tones, soft tones proved to be autism friendly and had a calming and soothing

effect whereas bright, bold and strong colours led to autistic children's behavioural changes and they are prone to

light sensitivity . Ahmadreza Khalili used augmented reality to simulate various environments based on different

light and colour parameters and found that neutral colours are more attractive than other colours in two-colour

spaces .
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