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narrative form and through which different points of view are brought to the forefront of their consciousness9 
[6]. Thus, the formation of narrative thinking in exhibition design by means of interactive design is an actual 
research problem and requires studying and searching for rational ways of solution. On the one hand, 
interactive design can help integrate the information conveyed by the museum and better interact with the 
audience in terms of content and environment; on the other hand, through the use of perceptual modes of 
interactive design, it can maintain a balance between «education» and «entertainment». 

Purpose of the article: to explore the possibilities of sensory experience and interaction for designing 
a museum exhibition space.  

Summary of the main research material. The advent of the Internet era has prompted the rapid 
development of the field of interaction design, the emergence of new media for museum display design has 
changed the visitors' thinking mode, communication and the way of receiving information, which accelerated 
the museum to reflect on its own means of display, and began to use a variety of interactive media to break 
the limitations of the museum's traditional display, and to build a bridge between the museum and the 
audience with a more open and free form [17]. At present, the more common interactive form of China's 
museums are mostly found in the audio technology under the voice guide, touch screen browsing content and 
knowledge quizzes, interactive games and other ways, to a certain extent, more interesting than the previous 
planarization of graphic displays and closed display cabinets of the display mode. 

Some museums pay more attention to visitor experience and participation, mainly by mobilizing the 
audience sensory experience, increasing interactivity or relying on virtual presentation technology to enhance 
the viewing interaction, so that the audience get a better feeling of visiting, reflecting the trend of more 
immersive and interactive. Based on the emotional hierarchy theory of experience design, this paper analyzes 
how museums can better interact and connect with audiences from three aspects: instinctive layer, behavioral 
layer and reflective layer, taking into account the audience's needs and behaviors. 

1. From the point of view of the visitor's perceptual experience (instinctive level). The instinctive layer 
brings direct sensory stimulation to the viewer, which is reflected in perceptual demands such as gaze and 
sound. As early as the 1990s, the American Society for Non-Visual Arts (ABS) began to study how to allow 
visually impaired people to experience museums and visual culture through perceptual tools, such as 
touching pictures, tactile, auditory, verbal sound, and other multi-sensory modalities [8]. With the rapid 
development of perceptual research in the last 20 years, more and more studies on perceptual strategies have 
shown that multisensory learning is not only applicable to children, but also has a significant effect on youth 
and adults, which has inspired museum researchers to think about how to break through the limitations of 
this informal learning venue and actively engage the perceptions of the audience. At present, museums with 
multi-sensory experience are still a minority, and there is less research on the enhancement of different 
sensory modes and sensory experience in museums. How to enhance perception, promote interaction and 
realize immersive experience in museums is an important direction for the enhancement of museum design 
in the future. 

Fig. 1. Model of human environmental behavior Fig. 2. Interaction between computers, people, 
and the environment 

 

From the point of view of the characteristics of visitors' behavioral patterns (behavioral layer). Behavioral 
layer contains easy to understand and easy to use, focusing on the audience's behavioral characteristics when 



ISSN 2518-1890   �1V@=8: 
=0C:>28E ?@0FL 

 

535 

interacting with the exhibits and spatial environment. Psychologist K. Lewin proposed the human environmental 
behavior model i.e., the formula of human behavior: B=F (P-E), in which B is Behavior, F is Function, P is 
Person, and E is Environment where B is Behavior, F is Function, P is Person, and E is Environment [1]. From 
this formula, we can see that human behavior is the result of the joint influence of the individual and the 
environment. Firstly, human behavior is based on certain individual needs and motives, which is the expression of 
individual subjective will; secondly, according to the stimulation of the external environment, human behavior 
will respond; finally, after the change of human behavior, it constitutes a new environment, which generates a new 
stimulation response to human beings again, and so on (Fig. 1). 

In the museum exhibition space, the external environmental factors are the objective factors affecting the 
outcome of human behavior, which possesses uncertainty and unpredictability, and is also the main source of 
influence on behavior. As summarized, the environmental stimuli that people may be subjected to include: first, 
the attraction of CMF, sound, light, etc. in the environment. In the exhibition space, people and the 
environment are interacting with each other, and at the same time, people have formed specific instincts to 
adapt to the environment [3]. Attractive colors, light, graphics, materials, etc. in the space will have a certain 
degree of attraction to people, and these factors affect the visitor's experience to varying degrees. Second, 
tendency. Tendency refers to the directional movement of people towards and away from a stimulus source in 
an exhibition. Tendency, as a kind of guiding attribute, can guide or imply visitors' psychology as well as 
subconsciousness, as people usually expect to be able to touch things in the exhibition viewing behavior. 

From the point of view of visitors' needs (reflective layer). The reflective layer is not just the sum of all the 
functions, but also needs to truly meet the fundamental and potential needs of the audience. Traditional museums 
favor the collection, protection and display of cultural relics stacked, while modern museums are gradually 
developing into a form of mass cultural consumption, from the point of view of audience demand, the transformation 
of modern museums presents three trends: first, the display content and mode more open and interesting [21].  

Exhibit-oriented museums still account for a large part of the proportion of the museum display mode, 
however, the monotonous environment and single viewing behavior can not meet the cultural consumption needs of 
visitors, so museums have to pay attention to the creation of the atmosphere and environment as well as a richer 
interactive experience, whether it is the exhibits or the display environment, will be more interesting and vivid. 
Second, changes in display modality and viewing behavior. The exhibits in the museum have been detached from 
their original environment, which requires an appropriate way to remodel the essential properties of the exhibits, no 
longer confined to the static and monotonous display, while encouraging the participation of the visitors, increasing 
the contact and communication between the visitors and the exhibits. Thirdly, the way of communication is more 
interactive. Through the transformation of the display mode to influence the visitors' viewing behavior, cognition and 
value judgment, so that visitors actively explore instead of unilaterally receiving information [18]. 

 

2. The Necessity and Application Forms of Interaction Design in Museums. 
The Necessity of Interaction Design in Museums. In interaction design, Frederick Herzberg's two-

factor motivation theory, demand mining theory, Maslow's hierarchy of needs theory, the kano model, and 
the five elements of interaction design related to characters, scenes, behaviors, goals, and media are all able 
to provide theoretical and methodological guidance for experience design in museums. Interaction may exist 
between people and people, or between people and objects, and the interaction design in museums is also 
centered on audience experience, which can satisfy the material and spiritual needs of the audience. 
Especially in the era of experience economy, museums need to use experience design thinking to provide the 
audience with rich, energetic, relaxing and fulfilling exhibition experience. 

Forms of application of interaction design in museums. Human-computer interaction design has roughly 
gone through four stages of evolution, namely, the era of human manual work, the stage of programming 
language, the stage of graphical interface, until the emergence of artificial intelligence interaction [9]. In 
museums, the expression of interactive experience presents a variety of interaction methods based on different 
technological stages, first, interaction based on traditional hardware devices. First, interaction based on traditional 
hardware devices. Traditional hardware interaction is usually by means of a joystick, keyboard or mouse, and the 
user can click on a certain area in the interface with the help of the device to complete the operation. 

Secondly, visual touch interaction expression. Visual touch interaction as the current museum in the 
information communication in one of the main forms, than the traditional mouse, keyboard input more 
humanized, with the rapid development of intelligent mobile terminals, touch interaction is more likely to be 
recognized by the public users, the user can be operated by different gestures, such as clicking, sliding, zooming, 
rotating, etc. [9]. The more common interaction methods in museums usually use the screen as a medium, but 
visitors facing the two-dimensional interactive interface is difficult to get a multi-dimensional experience, and it is 
easy to produce visual fatigue. Thirdly, sound and light interact with each other. As auditory and visual elements, 
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sound and light can create the environmental atmosphere of the exhibition space, which has an important auxiliary 
effect on the enhancement of the interactive experience. In addition, the interaction mode based on voice 
recognition has a strong ability to process information, and the interaction efficiency is faster, but for the case of a 
large number of visitors in the museum's exhibition space, there may be an environmental interference factor in 
the process of voice recognition. Fourth, behavioral interaction technology. Through real or virtual behavioral 
interaction can enhance the viewer's participation and interactivity, such as somatosensory technology, which can 
obtain real-time images of the scene, and motion capture system can obtain the key parts, analyze the user's 
movements and convert them into information input commands, so as to realize the interaction between the user 
and the computer, as well as the precise docking between the interaction device and the physical elements. 

In addition, based on the microscopic behavior of eye tracking, the subtle changes around the eyes 
when the human eye gazes in different directions are precisely captured, the gaze point of the human eye is 
determined analytically, and the information about the gaze point, which is converted into electrical signals, 
is sent to the computer, which realizes the interaction between the computer and the human eye, and does not 
require manual input during the whole process. 

In addition, immersive experiences and multi-sensory interactions can be realized with virtual presentation 
technologies. Among them, the application of holographic image technology in museums realizes the 
transformation from two-dimensional to three-dimensional, using the principle of interference and diffraction to 
make the viewer perceive the virtual image in space; virtual reality technology (VR) creates a virtual environment 
by using a variety of means, such as computer graphics, sensing technology and other means, and carries out real-
time interactions through multi-sensory channels, such as visual, auditory, haptic, and force senses, which is 
characterized by a high degree of immersion; Augmented reality (AR) technology superimposes the virtual world 
and the real world through the information provided by the computer system, thus enabling visitors to have a 
sensory experience that transcends reality, which is to a certain extent more advantageous than virtual reality [16]; 
Mixed Reality (MR) technology is a fusion of the physical environment in AR and the digital environment in VR, 
and is capable of realizing the switching between the virtual and the real.Mixed reality enables content inputs in 
different ways, such as environmental inputs, ambient lighting, spatial sound effects, and user identification and 
localization in real and virtual environments, thus enabling interactions and connections between people, 
computers, and environments (Fig. 2). Among them, the interaction between the computer and the environment is 
the understanding or recognition of the environment, and the application of sensors provides technical support for 
the computer's environmental input. Input modes between users and computers have been explored in the field of 
human-computer interaction, and user inputs are carried out in different ways, including keypad, mouse, touch, 
voice, motion, and even Kinect bone tracking [10]. 

3. Museum Interactive Experience Case Studies. Museum interactive experience is mainly embodied in the 
wisdom museum, digital museum, virtual museum, the interactive experience of these museums with the help of 
three-dimensional graphic image technology, facial recognition, motion capture, stereoscopic display system, VR 
virtual reality technology, etc. to bring the viewer a rich interactive experience effect.In Smart Museums, the 
Cleveland Museum of Art's Gallery One debuted the largest multi-touch MicroTile screen in the United States at 
the time, featuring images of more than 4,100 renowned works of art from around the world to form a museum 
where visitors can create their own ArtLens Wall, a wall of favorites that visitors can save to their mobile devices 
and share via social media or use for custom browsing [12]. The ArtLens Wall is a collection wall where visitors 
can save artwork from the wall to their mobile device to create a favorite, and can share favorites via social media 
or use them for custom browsing [12]. The exhibition also utilizes a facial recognition system that computationally 
matches a visitor's facial expression with one of the 189 artworks in the collection, creating a direct link between 
the visitor's facial expression and the artwork, reinforcing the connection between the visitor and the artwork.  

The exhibition integrates art, technology, design and personalized user experience to form an experiential 
museum that is highly participatory and interactive (Fig. 3). In digital museums, The Museum of the World, an 
interactive project produced by The British Museum and the Google Cultural Institute, has dramatically enhanced 
the digital museum experience, allowing visitors to view exhibitions from miles away without having to leave their 
homes (Fig. 4). The Museum of the World The exhibition shows the rich collections of the British Museum in an 
information visualization way, and takes time as the axis throughout, with five different colors representing the five 
cultural regions of Africa, the United States, Asia, Europe, and Oceania, and placing them in the corresponding 
spatial and temporal coordinates according to the geographic location and historical period of the collections, and by 
clicking on the different points, one can see detailed information about the collections represented by each point and 
link exhibits of the same type from the five cultural regions. By clicking on different points, we can see the detailed 
information of the collections represented by each point, and the exhibits of the same type in the five cultural regions 
are linked, which strengthens the commonality and connection between the collections [20]. 
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Fig. 3 Cleveland Museum of Art's Collection Wall 

and Facial Recognition Matching System 
Fig. 4 British Museum online exhibition 

 

The viewer slides the page according to the evolution of time from ancient times to the present day, each 
point sends out different rhythms, and many point-like rhythms form a rhythmic music, which provides the 
viewer with an auditory experience. While appreciating the collection, the viewer can experience the development 
and evolution of cultures all over the world from 2 million years B.C.E. to 2,000 years A.D. through the 
interaction of the visual and auditory effects. In the virtual museum, the Forbidden City in 2017 created the Ming 
Chengzu Zhu Di built the Forbidden City VR interactive experience museum (Fig. 5), experience using the HTC 
Vive headset system, visitors wear VR equipment, showing in front of the eyes is a magnificent panoramic view 
of the Forbidden City buildings, visitors as if riding on horseback with the Ming Chengdu group Zhu Di, driving, 
steering the horse with the tour, and then visitors were able to see the Ming Chengzu carefully review the 
blueprints of the Palace building scene, while hearing explanations related to the Palace building, and can choose 
from the five elements, astrology, rituals, and other options interested in content.  

Then visitors can see the scene of Ming Chengzu carefully reviewing the blueprints of the Palace 
buildings, and at the same time hear the explanations related to the Palace buildings, and can choose the 
content of interest from the five elements, astrology, rituals and other options. With the help of the VR 
system, the Forbidden City Museum creates an interactive and immersive exhibition experience for the 
visitors from the combined effect of multiple senses, such as physical, visual and auditory [5]. 

4. Enhancement of interactive experience in museums.  
Perceptual experience: building narrative environments. The landscape and atmosphere of museum 

display design directly affect the audience's perception of the display content, the construction of narrative 
environment allows visitors and exhibits, space and environment for interaction and information transfer and 
reception, and through the multi-sensory environment elements will be the material space and visitors to 
establish a link between the behavioral patterns. Zhang Yonghe, director of the Department of Architecture 
at the Massachusetts Institute of Technology (MIT), once put forward the theory of «Translation Narrative», 
which supports the use of space to «translate» the language. 

The theory supports the use of space to «translate» stories and narrate people, events and scenes. In the 
stage design in the picture, the mountains, clouds and the moon in the set symbolize the mountains and 
forests, the roof and the screen imply the interior, and a huge spiral is the inner struggle of the characters. 
The audience moves through the environment and understands the content of the show through touch and 
perception of the language of space (Fig. 6). 
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Fig. 5. Scene of the Forbidden City VR Experience Hall Fig. 6. Zhang Yonghe's «Narrative of Translation» 

 

Interactive participation: guiding audience behavioral patterns. First, to establish behavioral identity. 
Museum display design methods and display forms have been innovating, among which interactive and 
experiential displays have become the most eye-catching focus in museum display design. Changes in the way 
museums are displayed have facilitated a close integration between the audience, space, models, exhibits, 
perceptual elements and equipment so as to increase interactivity and experience through the coordination of these 
elements [2]. In the museum display design is more common is the two-dimensional planar form, however, the 
planar display way to bring boring, passive visitors experience, the audience's viewing behavior is single and 
repetitive, it is difficult to mobilize the audience's interest in the exhibition and emotions through rhythmic 
perception and behavioral changes, so the establishment of the participation behavior that can be recognized by 
the audience is an important link in the museum to achieve the interactive experience. 

Second, from static display to dynamic display change. The display form of museum display space is 
generally divided into two categories, one is the basic static display mode, and the other is the relatively new 
dynamic display. Static display methods usually include display cabinets, window display, lighting rendering 
effects, props display, background atmosphere rendering, etc.; dynamic display methods usually include 
interactive devices, interactive multimedia display, holographic projection, VR virtual reality technology, 
AR augmented reality technology, etc. [4]. In the museum display space, in view of the visual needs of 
visitors to the material properties of the real existence of the space, static display mode is the form of each 
museum space will be used, and dynamic display is the trend of museum design development [15], but due 
to the limitations of the cost of budgeting and technological realization of the factors, in order to be in the 
museum in the wide range of applications still have certain difficulties. 

In a museum display design practice, the author, when faced with a large amount of text content, 
used a combination of graphic and interactive projection, the important information in the large text is 
distilled and visualized, symbolized, graphic-based, text as a supplement to create a «graphic narrative» 
of the overall space, and through interactive projection, using Iconic diagrams, to create the overall 
space, and through interactive projection, using Iconic diagrams. By means of interactive projection, the 
Icon graphic is used to draw the interactive wall, on which small screens and LED lamps are embedded, 
and visitors can touch the interactive switches to light up the graphic and text on the wall, and at the 
same time, with the help of indoor acoustic and optical effects, a sense of technological and fashionable 
ambience is formed. 

Interaction modes: using multimodal interaction. First, touch interaction. For example, touch or 
gesture, of which, gesture touch interface is a common way of natural interaction interface, the most 
natural way of information transfer to let people interact with the device, in other words, the natural 
interaction interface does not need a keyboard or a mouse, and it is more natural and intuitive to help the 
user to realize the exchange of information with the screen (Fig. 9). The natural interaction interface is 
based on multi-touch technology, which can reduce the user's cognitive barriers to the operation 
commands and minimize the user's learning costs. The design of gesture touch interface needs to pay 
attention to the following three aspects, firstly, it conforms to the cognitive pattern of most people. 
Intelligent system users are of different types, including users from different regions, different ages and 
different education levels, and they have different learning ability and acceptance ability for new 
products and new technologies.  
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Fig. 9. Interface interaction gestures 

 

Therefore, it is necessary to establish a unified usage specification when designing gesture-touch interfaces, 
and too much diversification will lead to confusing rules, which will confuse the users and increase their cognitive 
load and burden of usage. Second, it respects the user's memory patterns. Since the use of gesture interaction 
interface cannot be clearly displayed on the interface, it requires users to memorize the specific operations 
corresponding to different gestures, which takes up a certain amount of users' memory cost, therefore, the number 
of gestures designed should be avoided as much as possible, and at the same time, a certain amount of operation 
guidance should be given on the interface, so that the users can memorize and use gestures according to the 
specific use situation, thus increasing the ease of use of the operating system.  

Third, to ensure the controllability of the operation. When users use the gesture interface, each operation 
should be given a certain visual or auditory feedback, so that people know clearly whether the current operation is 
correct, such as adding color feedback, size feedback, vibration feedback or sound prompts. In addition, when the 
operation is wrong, it is necessary to provide the user with options such as undo, restore, etc., which helps to have a 
clear controllability of the current use [7]. Second, non-contact interaction in the post epidemic era. For example, 
gesture recognition, motion recognition, voice recognition, virtual presentation, etc. Among them, non-contact 
gesture interaction intelligently recognizes commands through gesture movements based on visual sensing. In order 
for visitors to be accurately communicated as well as for the recognition system to quickly receive signals, gesture 
commands need to be simplified with gesture features to reduce learning costs, while the recognition system needs 
extensive training and machine learning optimization to achieve efficient communication of gestures and 
recognition.In order to realize long-distance interaction, the computer is used to analyze and judge the actions of the 
catching system. Especially since the outbreak of the new crown epidemic, the public's awareness of self-protection 
and public health has increased, and the non-contact interaction is not only flexible and simple to operate, but also 
reduces the contact, avoids the occurrence of cross-infection, and effectively reduces the spread of the virus [7]. 

Summary. Perception is fundamentally a translation of people's sensory and perceptual experience, and 
museums give more consideration to the combination and interaction between <people= and visual, auditory, 
olfactory, gustatory, spatial language and other perceptual experiences, pay attention to the audience's potential 
influence in aesthetics, thinking, cognition and emotion, and promote interaction and communication among 
people, things, objects and environment. It establishes an environment with perceptual experience, promotes 
interactive participation, utilizes multimodal interaction, and takes the needs and experience of the audience as the 
value embodiment of museum display design. The future museum will be a diversified space integrating 
knowledge, aesthetics, socialization, leisure and reflection, which is both educational and enjoyable.  

Through the systematic research on sensory experience and interaction, it provides some inspiration 
for the experience design of museum exhibition space and will be continued by the author in subsequent 
studies. On the one hand, the stimulation of the sensory feelings of the audience by the exhibition design of 
the museum can promote the dialogue between the audience and the media of the exhibits and the 
environment to form the mode of «objective feeling-behavioral process-subjective reaction and reflection». 
On the one hand, the stimulation of visitors' sensory feelings in museum display design can promote the 
dialogue between visitors and media such as exhibits and environment, and form the viewing mode of 
«objective feeling 3 behavioral process 3 subjective reaction and reflection». On the other hand, the museum 
display design based on perception and interactive experience is no longer a simple display and static 
display, although interactive experience plays a great role in the museum display design, the museum's 
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interactive design should not be based purely on the innovation of equipment and technology as a means, 
which does not fundamentally enhance the visitor's participatory experience, and does not deal with the 
relationship between the interactive design and the needs and behaviors of the visitors, therefore, the The 
role of interaction experience in museum display design needs to be more accurately interpreted and applied. 
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