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 
ABSTRACT 
 

This paper presents a software usability framework for an 
augmented reality technology, projection mapping, to 
improve food dining experience. This study will particularly 
focus on the dining atmosphere dimension. A literature 
review was conducted to identify the themes for usability in 
the software quality framework based on the definition of 
usability by the International Organization for 
Standardization (ISO) standard – effective, efficient and 
satisfaction. A total of five main themes were identified. A 
case study was conducted where subject matter experts from 
the projection mapping field to identify additional themes. A 
total of eight themes were identified from this study. These 
themes were then integrated with the literature view and 
mapped to the usability definition by International 
Organization for Standardization (ISO). Results show that 
the themes identified in this pilot case study match the themes 
identified in the literature review. The final framework 
proposes five main themes for projection mapping usability – 
accuracy, integration, impact, emotional influence and 
interactive. 
 
Key words : Projection mapping, dining experience, 
Mapping  
 
1. INTRODUCTION 

  
Projection mapping, also known as video mapping and 

spatial augmented reality, uses a daily video projector instead 
of projecting an image onto a flat screen, but projecting the 
image at any on the surface of the regular shape of the 3D 
object and through the control of the software, the interaction 

 
 

between the 3D object and the image light is called real-time 
projection mapping [1].  

Projection mapping can be used for advertising, live 
concerts, drama, games, calculations, decoration, and many 
other purposes. The widespread use of projection mapping 
technology in recent years has turned buildings and other 
planes into dynamic art. The development of dynamic 
graphics, video, 3D animation, and other new technologies 
has enabled event organizers, and planners now have more 
and more innovative ways to convey brand information, 
provide a unique stage background, decorate walls and 
ceilings, and evoke emotional resonance[2]. 

Projection mapping is a new way of communicating and 
promoting events, user experience, and products. It is 
especially useful from the point of view of marketing for those 
who want to send a message in a striking and visually 
appealing way with guaranteed public exposure. These days, 
projection mapping is used to analyse system usability 
including user experience[3] [4]. The experience interacting 
with a service, company, or brand is abstract and invisible. 
Thus, providing a clear framework to guide development of 
projection mapping content creators to assist in modelling 
their actions, thoughts, and feelings provides new insight into 
improvements and opportunities [5][6].  This paper shall 
present projection mapping usability guideline for media 
creators and food industry that can be adhered to in order to 
increase the food dining experience.  
 
2. USABILITY DEFINITION  
 

Usability is defined as the “extent to which a product can be 
used by specified users to achieve specified goals with 
effectiveness, efficiency and satisfaction in a specified context 
of use” [7]. Measuring and tracking usability is an ongoing 
challenge for organizations that are concerned with 
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improving user experience. Standards from the International 
Organization for Standardization (ISO) are produced by 
international groups of experts after a rigorous review 
process, and represent a consensus on the current state-of-the 
art. Because of the number of international experts involved 
in their development they provide a more balanced 
perspective than is typically found in textbooks or individual 
publications [8].  
 The version of ISO 9241-11 retains and elaborates on the 
concepts in the 1988 version of the standard, with the original 
definition of usability extended to apply to systems and 
services: “the extent to which a system, product or service can 
be used by specified users to achieve specified goals with 
effectiveness, efficiency and satisfaction in a specified context 
of use”. The content has been extended to include 
current approaches to usability and user experience [8] [9]. 
 In particular, ISO defines effectiveness as the “accuracy 
and completeness with which users achieve specified goals,” 
efficiency as the “resources used in relation to the results 
achieved” and satisfaction as the “person’s perceptions and 
responses that result from the use of a system, product or 
service”.  Table 1 presents the definition of usability based on 
ISO 9241. This article presents a usability framework for 
projection mapping to improve food dining experience based 
on the three criteria specified by ISO 9241-11. 
 

Table 1: Definition of Usability from ISO 9241-11 [8] 
Usability 
Element 

Description 

Effectiveness accuracy and completeness with which users 
achieve specified goals 

Efficiency resources used in relation to the results 
achieved 

Satisfaction person’s perceptions and responses that 
result from the use of a system, product or 
service 

 
3. FOOD DINING EXPERIENCE 
 

The food dining experience can be divided into three main 
criteria’s – food quality [7], [11]–[13], service quality [10], 
[14]–[16] and restaurant atmosphere [10], [17]–[19]. The 
food dining experience is defined as subjective reactions of 
people based on direct and indirect interaction with service 
providers. This makes it difficult to interpret the dining 
experience from an operational or consumer perspective. The 
most important  parameters of the restaurant is determined 
namely the quality of food and drink, as well as the 
atmosphere of the restaurant and the service [14], which 
influenced the choice of dishes and determined customer 
satisfaction and future behaviour in the restaurant. Regardless 
of the atmosphere of the restaurant, consumers will not eat 
just to meet their basic needs. Experience is not just-food. 
Consumers are going to celebrate, relax or rejuvenate special 
events. In addition, researchers have different conditions for 
this experience. Table 2 shows the dimension of food dining 
experience and reference study. 

Table 2: Dimensions of Food Dining Experience 
 
Food Dining Experience 
Dimension 

Reference Study 

Service Quality [7], [11]–[13] 
Food quality [10], [14]–[16] 
Restaurant Atmosphere [10], [17]–[19] 

  
Hussein [20] confirm that the consumer sees the dining 

experience as a combination of ideal functions, also known as 
the dimension, attributes, or variables of the dining 
experience. Different definitions of these parameters / 
attributes or variables for lunch experience have been 
developed. According to [21], these dimensions of the dining 
experience are variable for the products / products that 
constitute the specific dining experience. Each set of sizes of 
eating experiences has different importance. These eateries 
are the cornerstones that consumers use to evaluate quality 
and make purchasing decisions. For example, the overall 
quality of the restaurant environment is assessed based on the 
prevalence of certain parameters of the dining experience and 
the consumer assessment for each dimension. Measuring the 
dining experience [17] can also be seen as a key factor in 
improving quality and customer satisfaction. 

Every restaurant must find ways to retain and attract new 
customers, and restaurants must remain competitive and 
profitable. Now, for some reason, it is not surprising that 
many consumers are smarter than looking for unique menus, 
which not only offer unique menus at reasonable prices but 
also a pleasant atmosphere and a warm atmosphere. This 
includes integrating projection mapping into their restaurant 
atmosphere. As a result, the new informal restaurant creates a 
new concept of greater diversity and international integration, 
so the main competitive advantage depends on the ability of 
the restaurant to offer customers a more complete and 
memorable dining experience, which is more important than 
ever [21]. Thus, this paper shall focus on a usability 
framework for projection mapping to improve restaurant 
atmosphere, which is a dimension of the food dining 
experience. 
 
4. PROBLEM AND ITS CONTEXT   
 
 While many inexperienced food restaurants work 
frantically, there are not enough human resources to 
accurately grasp and handle customer’s food dining 
experiences. As a result, various food restaurants must work 
to deal every customer from the initial stage, which tends to 
decrease their revenues and results in loss of customers due to 
not meeting their satisfaction level. Even an experienced 
restaurant loses many customers due to the lack of proper 
analyses of customer experiences and their satisfaction level, 
which affects their overall sales. In order to get proper 
feedback and a chance to overcome the weak points in the 
food dining experience of customer’s projection mapping 
techniques have been introduced these days within the food 
industry. This paper proposes a usability framework for 
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projection mapping to enhance food dining experience in 
order to provide a guideline for projection mapping 
developers to develop improved projection mapping products 
to tailor the food dining industry. 
 
5. METHODOLOGY 
 
A literature review was done to identify a list of usability 
elements of a projection mapping product.  In addition, an 
initial study using an open ended questionnaire was 
distributed to subject matter experts from the projection 
mapping and food dining industry. The questions asked were 
their definition of usability for projection mapping in the food 
industry. based on the three criteria defined in ISO 9241: 
effectiveness, efficiency and satisfaction  
Q1: How would you define an effective projection mapping 
prototype? 
Q2: How would you define an efficient projection mapping 
prototype? 
Q3: What criteria should a projection mapping prototype have 
to achieve user satisfaction? 
Q4:How would you define a projection mapping prototype 
that has is able to achieve the satisfaction of its users? 
Q4: What reaction or response would you expect from a user 
that is satisfied with the projection mapping prototype? 
In addition, they were also questioned regarding the required 
or desired criteria that they propose to have in a projection 
mapping product.  
   
6. LITERATURE REVIEW RESULTS AND 
DISCUSSION 
 
The outcome of usability criteria for projection mapping are 
shown in Table 3. 

 
Table 3: Usability Elements for Projection Mapping 

Usability 
Criteria 

Description 

Accuracy Timing of demonstration and utilization of 
projection area [19][2] 

Emotional 
Influence 

Influence preferences , creates memories to 
customer [20][21] 

Integration Integration of content, display processes and 
team synchronization [2][22] 

Impact Presentation of visual effects [23][24] 
Interactive Engagement with users  [22][25][26] 
6.1 Accuracy 
 

It is important for target surface can be displayed in pixels 
on the video, so improving the quality of the content is, in 
part, dependent on a very accurate comparison with the target 
surface and the technique to reach this level of accuracy [22] . 
If there is a problem, it can attract the attention of the public 
and reduce the impact of the message. When planning the 

project workflow,  enough time for a demonstration is 
important to fully utilize the projected area per square inch [2] 
.  
6.2 Emotional Influence 
 
Another main factor identified is the emotional prevalence 
that one create for their audience, because it determines their 
preferences, creates memories and ultimately forms one’s 
behaviour [23]. Technical elements should be clearer to cause 
stronger emotional reactions in a projection mapping [23], 
[24]. 
 
6.3 Integration 
 
For a projection display project to be fully successful, 
messages, content development, display processes, and event 
generation must be fully integrated.[25] Everyone, from the 
customer to the production team, must have the same 
information, communicate the same and have the same goals. 
It is important that every team stays in sync. For example, if 
content creators go too far, members of other teams may miss 
opportunities to find problems that confront the entire project 
[2]. 

6.4 Impact 
A delivery system can make a big difference if one wants to 
improve the content. Customers who want the projection to be 
extremely clear can use other projectors. Some elements that 
can be processed by four projectors add visual effects as more 
projectors are added to the combination[26], [27].  

6.5 Interactive 
Attracting viewers to the audience is not just a passive 
audience. Viewers want to be participants and makers of their 
own experience. Speakers and suppliers who, experienced 
marketers make their activities as interactive as possible as 
they meet these basic needs are the ones who seek renewed 
engagement [25], [28] . Therefore enable viewers to 
communicate with the brand and not just communicate with 
them. Interoperability also creates license-based 
communication instead of interrupt-based communication 
[29]. 
 
7. SUBJECT MATTER EXPERT CASE STUDY 
 
A total of five projection mapping subject matter experts were 
questioned in this initial study. The subject matter experts had 
between 2 to 10 experience in projection mapping or food 
industry that apply relevant projection mapping techniques. 
When asked regarding definition of effective projection 
mapping prototype, the subject matter experts agreed with the 
themes effective demonstration timing and effective 
utilization of projection area as shown in Figure 1. 
Demonstration timing is important to ensure it is optimal to 
improved dining experience. However, a subject matter 
expert had suggested mesmerizing and usage of lenticular 
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projection mapping method which is part of the theme of 
presentation of visual effects.  
 

 
Figure 1: Effective Projection Mapping Prototype Response by 

Subject Matter Experts 
 
When asked regarding their opinions on an efficient 
projection mapping prototype, the subject matter experts 
responded according to Figure 2. 
 Subject matter experts agreed on three themes for an 
efficient projection mapping prototype. The first theme is 
efficient integration of projection mapping content. The 
second theme mentioned by the subject matter expert is 
efficient integration of display processes. Projection mapping 
content development should be integrated from idea creation 
to display processes and final event production. The third 
theme agreed by subject matter experts are efficient team 
synchronization. In order to ensure efficient integration, 
critical team synchronization is important for a smooth 
projection presentation.  

 
Figure 2: Efficient Projection Mapping Prototype Response by 

Subject Matter Experts 
 

 
Figure 3: Satisfaction Projection Mapping Criteria Response by 

Subject Matter Experts 
 

Referring to the third usability criteria – satisfaction, the 
subject matter experts response supported a projection 
mapping prototype that stirred emotional influence that is 
able to create memories to customers. This is also supported 
by responses that mentioned the projection mapping 
prototype should have a “wow” effect. Participants response 
towards a prototype with high satisfaction level are 
“Awesome!” and “Play that again!”. It is also worth to note 
that the subject matter experts did not agree with a prototype 
that is interactive. An interactive prototype is a content that 
has engagement with the user, or respond differently based on 
the user’s reaction towards the projection.  The participants 
response can be grouped into the theme “Impact” as specified 
in the literature review results.  
 
Table 4: Summary of Themes from Initial Case Study by Subject 
Matter Experts 
 Summary of Themes 
1 Effective demonstration timing 
2 Effective utilization of projection area 
3 Presentation of visual effects 
4 Efficient integration of projection mapping contents 
5 Efficient integration of display processes 
6 Efficient team synchronization 
7 Emotional influence  
8 Good presentation of visual effects. 
 
The summary of themes collected from subject matter experts 
can be summarized in Table 4. The themes identified are 
effective demonstration timing, effective utilization of 
projection area, presentation of visual effects, efficient 
integration of projection mapping contents, efficient 
integration of display processes, efficient team 
synchronization, emotional influence and good presentation 
of visual effects. 
 It is worth to note that the themes identified in this case 
study also matches the themes as per the literature review. 
The next step is to map all the themes to the usability 
definition as per defined by ISO – efficient, effective and 
satisfaction. 
 
8. MAPPING WITH USABILITY DEFINITION 
 
The themes identified from the literature review and case 
study were then compiled to be mapped to the usability 
definition. The mapping results are summarized in Table 5. 
 
Table 4: Projection Mapping Usability Themes 
Usability 
Definition 

Major 
Theme 

Sub Theme 

Effectiveness Accuracy Effective demonstration timing 
  Effective utilization of 

projection area 
Efficient Integratio

n 
Efficient integration of 
projection mapping contents 
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  Efficient integration of display 
processes 

  Efficient team synchronization 
Satisfaction Impact Presentation of visual effects 
 Emotional 

Influence 
Influence preferences, creates 
memories to customer 

 Interactive Engagement with users 
 

There are three criteria of usability – effectiveness, efficient 
and satisfaction [30]. The major themes that group the 
subthemes are identified as accuracy, integration, impact, 
emotional influence and interactive. The subthemes identified 
are effective demonstration timing, effective utilization of 
projection area, efficient integration of projection mapping 
contents, efficient integration of display processes, efficient 
team synchronization, presentation of visual effects, influence 
preferences, creates memories to customer and engagement 
with users. It is also noted that the Interactive theme was not 
removed from the theme even though it was not identified as a 
theme in the case study as the case study is a pilot study and 
the author assume that the themes should not be isolated at the 
early stage until the framework is stable and finalized. 

 

 
Figure 4: Projection Mapping Usability Framework 

 
Thus, based on the summary of themes and mapping in 

Table 5, the proposed Projection Mapping Usability 
Framework to increase dining experience can be modelled in 
Figure 4. The food dining experience that is focused to be 
improved using this framework is the atmosphere dimension. 
This is because food quality and service quality is not highly 
influenced by projection mapping although there is evidence 
projection mapping can improve the food visualization. 
However, the purpose of this study shall only focus on the 
atmosphere of the food dining experience. 

8. CONCLUSION 
This paper has presented a projection mapping usability 
framework to improve food dining atmosphere based on the 
usability guideline by International Organization for 
Standardization (ISO) 9241. This study is still a pilot study 
and more subject matter experts can be used to improve the 
results and provide more reliability for the study. 
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