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ABSTRACT

The South China Botanical Garden is the largest South Subtropical Botanical Garden in China, but it is still in traditional
browsing mode. In the botanical garden, there are problems such as confusion of route guidance, single botanical form,
and dullness. The rapid development of MR (Mixed Reality) technology brings new opportunities to the tourism industry,
and MR technology can bring more interactive and interesting experiences to tourists. Therefore, based on the method of
the double diamond model, this study designs a MR navigation system for the South China Botanical Garden to optimize
visitors’ experience and improve the service quality of the botanical garden. The research results have reference value for
the digital transformation of services in large botanical garden and the improvement of the service quality.
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1. INTRODUCTION

With the growth of China’s tourism market and the continuous improvement of science and technology, people are not
merely satisfied with seeing the beautiful scenery in the process of travel, but an interesting and comfortable travel
experience has emerged as another important pursuit of users. As a public place with integrating functions of scientific
research, popular science, entertainment and leisure, botanical gardens have become more and more popular in recent
years'. As many cities in China have built botanical gardens., there have been many studies on botanical gardens in recent
years. However, most of study focus on the development history and current situation analysis. And there are relatively
few studies on how to improve the tourist service experience?. At present, the tour of the botanical garden is still in a
traditional way of browsing, and there are still problems such as unclear routes in the garden, confusing signs, and
homogeneous scenic spots. This paper takes the South China Botanical Garden as the main research object, discusses its
real pain points based on the double diamond model, and uses modern scientific and technological means to design a
navigation system for the South China Botanical Garden, so as to improve its tourists’ experience satisfaction.

2. METHODS
2.1 The concept of the double diamond model

The double diamond model is a framework formed by the British Design Council in 2005 by summarizing the design
outputs of eleven companies around the world. The double diamond model clearly and intuitively communicates the
complete design process of a project to people®. The design strategy in this “continuous” and “smooth” design framework
has similarities with the usability heuristic proposed by Nielsen*. The two large diamonds in the double diamond model
symbolize the divergent and convergent phases of the design process, representing different modes of thinking. Overall,
this is not a linear process. The double-diamond model can help designers explore more potential problems, which can
bring them back to where the design started. By crafting and testing very early ideas, you can become part of the discovery
and iterate on products that fit the user and the market.

2.2 Double diamond model design process framework

Since the concept of the double diamond model was proposed by the British design organization in 2005, this model is
considered to be one of the most effective and persuasive design thinking process models at present®. The double diamond
design model presents four main stages spanning two adjacent diamonds, representing problem seeking and its solution.
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In each rhombus, a diverging phase that expands the space is followed by a converging phase that shrinks the space (Figure
1). The four phases of discover, definition, development, and delivery are integral in the two-diamond model®.
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Figure 1. Double diamond model.

The first stage explores and discovers problems, which is the initial stage of a design project. This stage can take many
different forms, including user-reported usability issues, new product ideas, or improvements to existing products. The
first stage is usually devoted to user research, and market research to understand the problem that needs to be solved. It’s
a diverging process in which as much information as possible about the topic is gathered and talking to all potential target
groups.

The second stage defines the problem to be solved. Data collection is followed by sorting feedback, identifying common
problems, and creating initial hypotheses that defines the problems. It may be discovered at this stage that the feedback
will have more problems than the problems defined at the beginning. It is critical that other issues that may be discovered
along the way are more conducive to improve the user experience.

The third phase develops possible solutions. Once a well-defined problem has been found, the search for possible solutions
can begin. Brainstorming, ideation, and workshops within the design team will help generate a variety of possible ideas as
potential solutions and build preliminary solutions.

The fourth stage delivers the product. This represents the final step in the design process and should therefore result in a
concrete solution. After refining the solution in the previous stage, the best solution is obtaining the feedback of the
evaluation and rapid user testing, and it is iterated or developed. The optimized product gets new insights through market
feedback, which becomes the basis for a new round of iterations.

2.2 Introduction of MR technology and its application in tourism scenarios

Mixed reality technology (MR) is an upgrade of virtual reality (VR) technology and augmented reality (AR) technology.
It combines the advantages of the two technologies and can better reflect the effect of combining virtual and real scenes.
Mixed Reality (MR) is implemented in an environment that interacts with everything in the real world. If the things in the
environment are virtual, it is virtual reality (VR)”. For example, the simple superposition of displayed virtual information
on real things is called augmented reality (AR). Mixed reality emphasizes the complete integration of real objects into the
virtual environment, which not only allows users to maintain contact with the real world, but also interacts well with the
virtual information in front of them. Users can choose to interact with virtual reality applications by configuring different
professional auxiliary equipment, so as to achieve different immersive experiences and smart effects®. The application of
virtual reality MR technology will provide users with a better sense of participation and experience. The application of
these technologies will greatly subvert the experience brought by traditional forms of tourism.

2.3 Current situation and pain points of South China Botanical Garden

South China Botanical Garden has become the first choice of many tourists because of its advantages of resource and
location. However, there are still some unresolved pain points for tourists visiting the Botanical Garden. For example, the
area of the botanical garden is huge, but the planning of the route and the guide system of the park are not clear, and tourists
are easy to get lost in the huge botanical garden. Additionally, the introduction of plant in the form of traditional pictures
and texts can hardly be understood by the majority of tourists. To bridge this gap, contemporary technology has emerged
as a better information carrier. For example, the emerging AR, VR, MR technology has brought vivid images for tourists
to recognize the plants, the routes, and the information behind. achieve better presentation. Digitalization is another
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important future trend in the development of botanical gardens®, which largely promote the tour experience of the botanical
garden by integrating big data to do numerical analysis. All in all, combining scientific and technological means in
traditional botanical garden tours makes the tour process more interesting and interactive for tourists. Therefore,
considering the combination of MR technology and traditional botanical garden tours is a breakthrough for improving the
quality of botanical garden tour services.

3. MR BOTANICAL GARDEN NAVIGATION DESIGN PRACTICE
3.1 Discover

In the discovery phase, firstly, through literature collection and on-site research, the current development status of the
South China Botanical Garden and the existing pain points in experience were obtained. The research theme is determined
to bring a better guide experience to the visitors of the South China Botanical Garden through technological means such
as MR technology. Next,the internal and external competitive environment of the South China Botanical Garden through
desktop research will be determined , and the SWOT model to analyze the risks and challenges brought by the addition of
MR technology to the Botanical Garden will be used, as shown in Figure 2. Then, through user tracking and user interviews,
we can intuitively and deeply observe the user’s behavior and related pain points in the botanical garden. The organized
information is used to build the user journey map, analyze the user’s contact points as well as emotional fluctuation, and
obtain the design opportunity points according to the survey results. This result is shown in Figure 3.

According to the survey results, the main pain points of users visiting the South China Botanical Garden are: (1) The park
is too large, but the distribution of guide maps and indication signs is sporadic and unclear, so tourists are easily lost in the
botanical garden, (2) The tour time and route of tourists do not match the flowering period of some plants, so the surprise
of the tour is low, (3) The display form of popular science information in the botanical garden is too standard , which
cannot provide interactive information to users, (4) The homogeneity of related products is serious; the interactivity and
usability are not high; the user viscosity is low; and the application of scientific and technological means is lacking.

SWOT Analysis

S q
trengths

1. The park is rich in plant resources and
has beautiful scenery, which is attractive to
all age groups.

2. Digital tours greatly enrich the amount of
tour information, breaking through the lim-
itations of traditional tours at the interactive
level

0 pportunities

1. Tourists have a general demand for prac-
tical and interesting tour experiences.

2. The national policy encourages scenic
spots to develop digital tourism in combi-
nation with high-tech to enhance tourist ex-
perience.

3. With the rapid advancement of VR, AR,
and MR technologies, the price of
head-mounted display devices has gradu-
ally decreased.

W eaknesses

1. At present, MR products have not been
widely used, and the product prices are rel-
atively expensive.

2. MR product development cycle is long
and difficult. And the product may have a
certain deviation due to weather and build-
ing occlusion, which reduces the navigation
experience.

T A |
hreats

1. There are many mobile scenic spot tour
products on the market, and the market
competition is fierce

2. Some tourists do not have a strong pur-
pose when visiting the park, and the
demand for guided tours is not high

3. As an exciting demand, MR tour guide is
applied in a single guide product. If it
cannot achieve a better visual effect, its uti-
lization rate and the reputation of the park
may be reduced.

Figure 2. SWOT analysis.
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User Journey Map

® Leam about the inside of the botanical garden ® View Plant Science ® Review shooting videos and photos
User goals ® Route planning ® Take photos to record sights ® Upload to social sites to share with others

Browse Botanical Garden information  Confirm tour route

Plant science

Find your next viewing spot View photos share the tour

Tour photoshoot

“ S SR

® Botanical garden advice not readily available ® The form of plant science is boring ® Picking photos is a waste of time and doesn't
Pain m @ Don't know how to plan a route @ Hard to find a photo spot look good

® Incc paper map
® Recommended sights and activities ® MR technology assists flower recognition @ Automatically generate personalized tour records
Opportunity ® User personalized route planning ® Recommended phota spots
@ MR glasses guided tour @ Scenario interaction under R technology

enhances immersion and interaction

Figure 3. User journey map.

3.2 Definition

In the definition stage, the problems found in the first stage have been considered and summarized, and these problems are
concentrated and solved. In this phase, we focus on the solutions that users care about and need most, weigh against
available resources, and focus on core pain points. Through the user portrait (Figure 4), we identify the most important and
secondary target users, and summarize the user’s goals and pain points. Then, we focus on the problems to be solved
through the method of How Might We (HMW), so as to determine the functional architecture.

The main users who need navigation guidance in the botanical garden are visitors who are interested in plants. The user
segments can be mainly divided into plant lovers, first-time visitors, and children who are curious about plants. Plant lovers
are keen on photographing plants and like to collect photos of blooming flowers. The pain point is that the tour time does
not match the flowering period, and it is necessary to formulate a route according to the flowering period of the plants. For
tourists who come to the Botanical Garden for the first time, reasonable route planning is important, and their goal is to
visit their favorite attractions within the estimated time. For children, the monotony of plants in the botanical garden
degrades the tour experience, which is their biggest pain point. Three set HMW design challenges are therefore presented
based on the user model. First, “How to provide better directional guidance for tourists in the botanical garden?”. Secondly,
“How to provide the tourists with route planning that meets their needs?”. Thirdly, “How to make the botanical information
vivid and interesting?”.

3.3 Develop

In the development stage, according to the pain points and goals of the user portrait, the product positioning of the
navigation system of the South China Botanical Garden is constructed, and the solution of the system is designed through
a low-fidelity prototype, as shown in Figure 5. The two main carriers of botanical garden navigation are the mobile WeChat
applet and AR glasses. The two devices can be intelligently interconnected, giving full play to the portability of mobile
phones and the immersion of MR glasses, and bringing users the best interactive experience. The main functions of the
WecChat applet include route planning and selection, collection of plant illustrations, and generation of tour records. The
process of planning a botanical garden tour route in the applet is shown in Figure 6. MR glasses are the main interaction
carriers for tourists during their tour of the botanical garden. Users can wear MR glasses to use MR real scene navigation,
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flower recognition, photography, and virtual interaction with plants, as shown in Figure 7. The addition of MR glasses
greatly increases the interactivity and interest of tourists during the tour of the botanical garden.

Persona

01 Persona

Duan Jing
Age: 36
Gender :male
Job: Designer

Monthly income:
11000

1 am a plant lover, and | like to photo-
graph flowers at ordinary times. It would
be nice if there was a route dedicated to
shooting flowers.

GOALS: Love plants, photograph plants,
and quickly locate photo spots

PAINPOINTS: Flowering time is inconsis-
tent with tour time

EXPECTATION: Take stunning photos of
blooming flowers

o)

Zhang Xin E
Age: 19

Gender: Female

Job: College stu-
dent

Monthly income:
2000

It was the first time | went to the South
China Botanical Garden with my class-
mates, so | could get close to nature. The
area of the botanical garden is very large
and there are many plants, but the guide
is not clear.

GOALS: recreation, route guidance

PAINPOINTS: The current botanical
garden tour is not clear

EXPECTATION: Convenient Navigation,
Wonderful Route

Figure 4. Persona.

agn .
Product Positioning
Targetusers Main carrier
Botanical gardens are inter- WecChat applet
ested in plants for tourists
who need to guide and MR glasses
pursue fun
The main function Scenesto beused
WecChat applet MR glasses Tour route planning
Route selection MR route guide Curious about unfamiliar plants
Basic Navigation MR scene interaction when using social media

Picture book view Flower knowledge book

Tour record Photograph
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Figure 5. Product positioning.

03 Persona

Li Peipei

Age: 10
Gender: Female
Job: Student

Monthly income:
0

Mom will take me to the botanical garden
again tomorrow. | can see those beautiful
flowers. Unfortunately, the above intro-
duction is so difficult to understand that |
can't fully recognize it. It would be nice if
it could be as interesting as a cartoon.

GOALS: Get close to nature, play and
have fun

PAINPOINTS: The display of plant knowl-
edge is not interesting enough

EXPECTATION: Happy and fun botanical
garden tour

Feature of product

Efficient seasonal route recommen-
dation

Interesting AR interactive experience

Unique tour record sharing

Usergoals

The botanical garden tour is lively
and interesting

Combining science and entertain-
ment

Leave an unforgettable trip to the
Botanic Gardens



LowrFidelity & InteractionFlow

Enter the MR glasses tour

Home Basic route selection Routeview Route customization Introductionto Routerelease  Multiplayer mode Mobile route release
attractions P =

Figure 6. Route planning on mobile.

LowFidelity & InteractionFlow

Q@ route preview @ navigation Page - Go Straight @ Navigation Page - Cornering @ Navigation Page - Arrival

@ Interesting special effects @ Recommended photo spots

Figure 7. Glasses-end interactive experience.
3.4 Deliver

During the delivery phase, the design of the low-fidelity prototype is verified and problems are identified through usability
testing and satisfaction surveys. The test selected 10 target users as subjects, and conducted four important operational
tasks in the navigation system. The four tasks are: (1) The user enters the mobile applet for route selection and planning,
(2) Users view plant science information with glasses, and add plants to the plant illustration, (3) Users check their location
in the applet and find restaurants, (4) Users view tour reports in the applet and share them on social media. After testing,
it is found that the steps of the route planning function are relatively cumbersome, and some users cannot plan a
personalized route through this function, so the satisfaction of this function is low. The form of plant science in the
navigation and the function to view the location are well accepted by users. However, the function of sharing excursion
reports is deeply layered and causes problems for some users. To remedy this, we design a high-fidelity page for navigation
based on feedback from usability testing (Figure 8). Then, the feasibility of the design results and business model is
demonstrated by constructing a business canvas, as shown in Figure 9.

With the rapid development of virtual reality and augmented reality technology, MR equipment is constantly being
introduced. Companies such as Facebook, HTC, and Microsoft have all launched smart devices such as VR, AR, and MR.
This provides feasibility for the application of MR technology in botanical garden tours'®. MR glasses are an experience
value-added activity, so MR glasses need to be leased by users, which can become one of the revenue sources of the
botanical garden. In addition, the application of MR glasses Botanical Garden can cooperate with advertisers to realize the

Proc. of SPIE Vol. 12506 125061W-6



realization of traffic. There is also a two-dimensional plane navigation on the mobile phone to provide services for users
who do not rent MR glasses equipment to solve the pain points in the tour. This makes the interests of users and commercial
interests reach a balance.

—

.
i welcome to MR glasses!
‘ @ Click "Nexi rol

Figure 8. High-fidelity display.

Business model canvas

Key partners Key activities Value propositions Customer relationships Customer segments
Platform operation Provide MR tour
Content design Make the garden expe- Provide route planning Plant lovers
User operation rience more immersive Provide flower recognition function Student group
Official Botanical Garden Advertising cooperation and fun Provide a virtual interactive experience Home user
self-media Investment and maintenance
Merchants in the park Let plant knowledge
learn more interesting
Key resources Channels

MR glasses end
Mobile application
New media

Platform users
Influencer users
program developer

Cost structure Revenuestreams
Equipment cost Glasses rental fee

Personnel cost Park tickets are divided into

Cooperation fee Merchants in the park promote and divert traffic

AD spend

Figure 9. Business canvas.

4. CONCLUSION

Digitalization has penetrated all walks of life, and tourism is no exception. In this paper, from the perspective of service
design, we use double diamond model and MR technology to optimize the design of the traditional botanical garden tour
experience. This attempt provides theoretical basis and reference for the upgrade of future experience in large botanical
gardens. After four stages of research on double diamond model, i.e., exploration, definition, development and delivery, a
navigation design scheme that satisfies tourists’ pain points has been proposed. At present, the development and
construction of the South China Botanical Garden mainly focuses on the upgrading of hardware equipment and promoting
research on plant science, but the research on user experience is still in the preliminary stage. Specifically, scenic navigation
products are still in the stage of voice explanation and graphic explanation, but their usability and interactivity are not
satisfactory. The integration of human-centered design and equipment carrier to the design of the botanical garden tour
brings a promising solution to existing problems. Admittedly, the existing AR, VR, MR and other equipment are still in a
development stage, so their prices and operating costs are relatively high, which hinders these advanced equipments from
truly entering people’s lives. However, with the rapid progress of related technologies and the deepening of theoretical
research, it is believed that these problems can be solved in the near future, and AR, VR, MR devices will play a bigger
role in our lives.
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