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Abstract. The growing market for robotic services reflects the rapidly expanding 
demand for such services in personal and domestic settings, according to the 
Service Robot Statistics of the International Federation of Robotics (IFR, 2013). It 
is also reasonable to argue that the design for robotic services is a topic that merits 
considerable attention regarding both technical and supply aspects. Supported by 
Promate Electronics Inc., the Visual Information Design Lab conducted a Smart 
Vending Machine UI design project to explore new campus-based service 
possibilities. Drawing on the ideas associated with this experimental design, the 
current study proposes an interactive interface that functions as a medium capable 
of motivating users to voluntarily interact with a vending machine. Also, this pilot 
service is realizable and testable in a campus setting. To achieve these tasks, the 
current study has analyzed four user types relative to users’ potential behaviors, 
including goal-oriented behaviors, pioneer behaviors, observer behaviors, and 
risk-taker behaviors (Lin & Lai, 2013). The current study’s design strategy has the 
objective of preparing for an effective visualized interface that helps launch a 
campus service. Under this umbrella, the current study’s design team conducted 
their design research by using a 4D (discover, define, develop, and deliver) design 
method to produce an interface that would effectively stimulate four variables—
attention, interest, desire, and action—from the perspective of visual-information 
design. Visual-information design is capable not only of delivering messages to its 
viewers, but also of enhancing services that structure and represent concepts. This 
approach is a way to merge aesthetics and functionality into one design practice 
for fully satisfying users’ needs. Understanding a project’s targeted users is the 
backbone of design processes from the very beginning to the end. This project 
analyzes user types and investigates users’ reactions to a type of smart vending 
machine, revealing how and how much a design practice satisfies the needs of 
users. While interface-based visual information is a major element with which 
merchants build and maintain relationships with customers, it is important to 
address how users interact with designed representations. In this way, one can 
gauge not only how visual information functions in real practices but also how 
targeted users respond to the visual information. This is an essential stage in 
designing a robotic service and in undertaking a marketing activity: designers 
must understand users’ experiences from outer indications (behaviors and 
reactions) and from inner gain (information learned and perceptions). The results 
are great resources for design teams and strategists seeking to enhance the quality 
of visual information and to create multiple-level services available on vending 
machines.  
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1 Introduction 

Experience refers both to psychological actions–reactions and to the memory 
accumulation that one gains in subsequent reflections on the activity. The invention of 
tactile sensors, a device that receives and responds to stimuli having to do with touch, 
force, and pressure, provide options for interactions between machines and humans.  
A long-standing focus in this regard is the tactile sensing involving fingertips and 
hand gestures. Dahiya, Metta, Valle, and Sandini (2010) noted that “many issues 
remain open” in the field of tactile sensing while sensing technology is currently 
extending to the whole body. Intuitive approaches to interactivity have taken a big 
leap forward from touchpads to touchscreens.  

Supported by Promate Electronics Inc., the Visual Information Design Lab 
undertook a Smart Vending Machine User Interface Design Project to explore a new 
service possibility for campuses. The basis for the project is new technology 
involving a fifty-inch touchscreen (a 50″ interactive transparent panel). Two major 
goals underlie this industry–university cooperative project: (1) to introduce smart 
vending machines to the campus of the National Taiwan University of Science and 
Technology (i.e., Taiwan Tech), and (2) to try out a new business model. By using a 
smart vending machine, the design team studied both users (targeted stakeholders) 
and an organized system in order to form ground work for designing an interface that 
complements a campus culture. 

The objectives of this project are (1) to investigate the visual-service strategy for 
the debut of a smart vending machine on the campus of Taiwan Tech; (2) to 
implement design methods for the smart vending machine’s user interface; (3) to 
design the authoring interface for a 50″ interactive transparent panel; (4) to test the 
usability of the interface design; and (5) to integrate design and engineering expertise 
into each other while identifying common ground for further collaboration. This 
working paper describes the second phase of the project, which covers objectives (1) 
through (3) of this study.  

2 The Trends 

The touchscreen is an electronic visual display allowing users to interact with what is 
displayed rather than use a touchpad, a mouse, or any other intermediate device. This 
tangible technology creates another whirlwind-like revolution in human-computing 
interactivities. From small touchscreens such as those found on smart mobile phones, 
personal digital assistants (PDAs), and other handheld devices, to medium screens, 
such as those found on automated teller machines (ATMs) and kiosks, touchscreen 
technology has changed the way users operate and interact with machines. People 
have been enjoying intuitive, rapid, and accurate features, which have helped forge 
new lifestyles.  
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That the trend toward the acceptance of touchscreens is increasing day by day is 
transforming users’ practices into habits, transforming users’ customs into values. 
Many manufacturers have also found huge market opportunities in this field. 
Attention has been focused not only on displays, chips, and motherboards but also on 
screen- or glass-related products, whose manufacturers have been devising 
improvements in this technology field. This trend is also boosting new inventions and 
services that depend on the integration of touchscreens into many other functionally 
designed products and services.  

3 Methods 

Using an experimental design concept, this study proposes an interactive interface as a 
medium for motivating users’ voluntary interactions with a vending machine. The 
previous study has realized and tested the pilot service in a campus setting, and has 
analyzed four user types to understand users’ potential behaviors in the first phase: (1) 
the goal-oriented user, (2) the pioneer user, (3) the observer user, and (4) the risk-taker 
user (Lin & Lai, 2013). The design and construction phase follows the first phase of the 
Smart Vending Machine User Interface Design Project, and the current study has 
constructed the design strategy and method in a way that helps reflect environmental 
settings and that helps lay a foundation for a new business model to come. 

3.1 Smart Vending Machine 

This newly developed ongoing module possesses a 50″ touchscreen and flexible racks 
allowing for the display of various purchasable products. The lifting cabin fetches sold 
products from a rack and brings it down to the retrieval slot. This machine features a 
precise mechanism for the gentle delivery of products and a huge transparent touchscreen 
for intuitive human-computing interaction through tactile sensing technology.  

3.2 Design Method 

With full technical support from Promate Electronics, the current study’s design team 
set out to develop an innovative idea for campus services. In order to reach the project 
goal and to meet the business model’s construction requirements, the current study’s 
design team used the AIDA marketing model—attention, interest, desire, and action—to 
ensure that the design context would complement the marketing purpose (Duncan, 
2005; Moriarty, 1983). A new model of services is needed to attract the general campus 
population’s attention to the vending machine, which was making its debut. An item 
like the proposed vending machine must first create people’s interest in it before they 
will be willing to interact with the item by, for example, browsing through it, touching 
it, purchasing a product from it, or spreading the word about it. Indeed, word-of-mouth 
recommendations constitute the best type of promotion in the world of marketing 
(Chevalier & Mayzlin, 2003; Trusov, Bucklin, & Pauwels, 2008). With this clear 
purpose in mind, the current study’s design team integrated the double-diamond design 
method (a.k.a. 4D method)—discover, define, develop, and deliver—into design 
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processes to produce an effective interface (Design Council, n.d.a; Design Council, 
n.d.b). The stage of discovery involves finding possible approaches to achieving design 
goals and, specifically, to satisfying each stakeholder’s needs: the manufacturer’s and 
the user’s (Figure 1). The task of identifying opportunities and needs can help set a right 
course leading to the development of an effective design-service strategy, which would 
include holistic considerations about service flows and representations of these flows.  
In this case, an interface’s visual representations play an important delivery role and an 
important service-design role; moreover, the current study’s design team uses the effects 
of reflection and experience to attract users’ attention and to pleasingly guide users from 
the perspective of visual-information design.   

 

Fig. 1. Using the double-diamond method to identify opportunities and needs 

4 Design Service, Strategy, and Procedures 

Design thinking serves not only to transfer a design focus from technology to the user 
(Brown, 2009) but also to improve the experiences of the users (Stickdorn & 
Schneider, 2011). Adopting the AIDA marketing method and the double-diamond 
design method, the current study’s project follows procedures for creating a whole 
new set of experiences for users. This section of the project describes target users, the 
strategy that is based on the design thinking and service concepts, and the 
representation of the UI design. 

4.1 User 

Insofar as a friendly user interface is highly desirable, designers should understand 
their targeted users before or during the design processes. The task of developing a 
visual representation of a user interface involves not only real practices but also the 
theoretical conceptions of targeted users.  

User experiences constitute the backbone of design processes from start to finish. 
These experiences help merchants build and maintain relationships with customers, 
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and designers should pay attention to how users interact with designed 
representations. In the first phase of the Smart Vending Machine User Interface 
Design Project, we analyzed user types and investigated users’ reactions to the smart 
vending machine. The user study rests on processes where researchers observes and 
understands users for their needs, expectations, and satisfaction. The efforts in user 
study can fill the gap between theory and practice. Also, the satisfaction to users’ 
needs can avoid ambiguous design details and can, thus, better spark users’ interest in 
accessing the interface and better promote users’ further interaction with the interface. 
The second phase of the design project is to create an effective visual service 
featuring a friendly user interface that improves user experiences. 

4.2 Design Strategy and Design 

The design strategy’s aim was to prepare an effective visual interface for a newly 
launched campus service. Under this umbrella, the design team conducted design 
research according to the double-diamond design method to produce an effective four-
pronged interface (addressing attention, interest, desire, and action) from the perspective 
of visual-information design; the design team hence created an interface that would not 
only draw the attention of users but also spark their interest in using the interface.  

The authoring interface for the 50″ interactive transparent panel was designed in a 
way to bring new experiences to users during their introduction to the machine. The 
design team considered the design of experiential appearance and performance from 
several aspects, including visual and tactile senses, personal memories, self-esteem 
and dignity, and the effect of narrative immersion (Björk & Holopainen, 2005). The 
AAA (aspect–approach–appearance) and performance modus operandi, created by 
this study, have involved six approaches to creating user experiences: the approaches 
of physical, mental, emotional, spiritual, vicarious, and virtual experience. The visual 
representation therefore includes interaction features, memory-arousal and curiosity-
intrigue settings, symbolic representations, and many connections that tell a story and 
instill in users a degree of product fidelity (Table 1).  

Table 1. Experience design modus operandi, AAA 

Aspect Approach Appearance/Performance 
Visual & Tactile Physical 

Experience 
Interaction 

Visual & Tactile Mental 
Experience 

The flow of operations 

Memory Emotion 
Experience 

Memory Arousal 
Curiosity Intrigue 

Esteem & 
Dignity 

Spiritual 
Experience 

Faith & Honor 

Cohesion Vicarious 
Experience 

Symbolic Representation 

Narrative 
Immersion 

Virtual 
Experience 

Storytelling 
Tangible 
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4.3 Visual Representation 

The current study’s design team developed the visual representation of the 
aforementioned smart vending machine on the basis of the AAA experience design 
modus operandi. The framework includes (1) a standby mode, (2) a narrative story, 
(3) an e-shop section, (4) a purchasing page, (5) a scan-and-pay function, and (6) a 
retrieve session. The standby mode presents an animated menu that features major 
buildings on campus. With several figures moving around in the menu, buildings and 
figures represent typical characteristics of the institution. The weather and the clock 
are on-demand in real time (Figure 2). There are campus stories that connect to major 
users’ recollections of campus life. More importantly, the e-shop section allows users 
to browse through and to select products. Once they decide to purchase a product, a 
visual-guidance system teaches users how to scan and pay (Figure 3). Then, the 
retrieve session ensures the smoothness of users’ experiences. 

 

 

Fig. 2. Animated menu in standby mode 

   

Fig. 3. (left) The selection page and (right) the scan-and-pay guidance system 
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5 Conclusion 

Currently, traditional vending machines dot most commercial spaces and facilitate 
long-term sale services. Many smart vending machines are contractually rented, and 
many are used for short-term promotional events. Although the current study’s focus 
was on a smart vending machine located on a campus, there are of course many more 
possible locations in which smart vending machines could dispense such products as 
beverages, snacks, and lottery tickets. What is essential in this study’s design of a 
marketed robotic service is that designers should strive to understand users’ 
experiences on the basis of outer indications (behavior and reaction) and inner gains 
(information learned and perception).  

Growth in the service-robot market indicates the rapidly expanding personal and 
domestic demand for such products, according to the Service Robot Statistics of the 
International Federation of Robotics (IFR, 2013). These statistics show that design in 
this field merits considerable attention, especially in regards to related technical and 
supply aspects. 

Future research should investigate the usability to see how users interact with 
machines via the designed interface. The usability test allows researchers and 
designers to know how users view visual information, how users recognize iconic 
indicators, how users navigate representations, how users pay, and how users receive 
the selected product. The whole process of interaction is, in reality, a set of service 
flows. The results of such research would be great resources with which both 
strategists and design teams might enhance the quality of visual information and 
create multi-level services from a vending machine. 
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