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Abstract 
 

Living in the 21st Century requires people to be presented professionally 

particularly for social interactions. What people wear matters greatly to build their 

self-image. It affects how they think and behave, and in turn, how others think of 

them. Finding a perfect outfit for every day, however, can be a challenge to many 

people. They suffer from closet rage while going through unorganized and 

overloaded closets, which causes them to take an unnecessarily long time to get 

dressed. This study proposes UX design solutions for an effective closet browsing 

experience to help people find what to wear easily and fast while meeting their 

needs through the advanced technology-based platform, Smart Closet. Therefore, 

their daily dressing routine gets improved with ease while being able to manage 

their closet with minimalism and organization.  

The study methodology includes a review of related literature, a case study 

through qualitative research and a design study through practical-based research. In 

the related literature review, a research is conducted to understand the importance 

of clothing in relation to human life and further investigate the five observations in 

need of Smart Closet. 

In the case study, the three selected cases are investigated through the 

qualitative research, including user testing and collecting feedback from end-users. 

Some insights are identified from the case study and leveraged in the design study 

of the next phase. 

In the design study, the conceptualization is taken to form a design concept of 

Smart Closet, which involves Big Idea practice, concept sketches, design iterations 

and feedback discussion. After the concept is finalized, the three approaches – 

functionality, usability, and aesthetic - are used to find the best UX solutions for 

effective closet browsing of Smart Closet. Lastly, with the design outcome, a 

prototype is made based on a particular user story focusing on a persona.  

In conclusion, the study demonstrated the following five results. First, Smart 

Closet is developed with the integration of AI, Big Data, IoT and Radio Frequency 

Identification (RFID) technologies to provide the best closet browsing experience 

to users in finding outfits efficiently. Second, the design solution for closet 
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browsing is achieved by enhancing functionality of Smart Closet. Functionality is 

measured through the features and structure designed in Smart Closet. Third, the 

design solution for closet browsing is achieved by enhancing usability. Usability is 

measured through the user flow, browsing UX design, minimalist UI, and gesture-

based interactions. Fourth, the design solution for closet browsing is achieved by 

enhancing the aesthetic of Smart Closet. Aesthetic is measured through the visual 

language designed to best communicate the closet browsing experience and future-

oriented themes of Smart Closet. Lastly, the user story-based prototype showcased 

that the user achieved her desired goals with satisfaction through Smart Closet. 

The study outcome will bring two significant implications. From a product 

vision, Smart Closet will enrich people’s life quality by helping to find life balance 

and gain self-confidence in their day-to-day life through the improved dressing 

routine. From a design vision, the design outcome for smart closet browsing 

service will be dedicated to the development of UX design in the smart home 

technology industry, as well as, to the future UX design research integrating 

advanced technologies. 

 

 

Keyword : Smart Closet, Closet Browsing Experience, Dressing Routine, UX 

Design Solutions, Visual language, Smart Home Technologies  

Student Number : 2017-29141 
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Chapter 1. Introduction 
 

 

1.1 Study Background and Goals 
 

Our lifestyle has evolved over time, accommodating social changes, and our 

presentation has become one of the essences for a better quality of life. Many 

people care about how they look and what others think about them. Clothes are an 

immense part in making appearances good or bad. What people wear affects their 

feelings and behavior. When something does not work out as expected on a 

particular day, they tend to blame their outfit that ruined their day. This is a 

common dilemma that many people have, and it relates to their experiences of 

going through their closet for choosing outfits. Choosing a perfect outfit every 

single time might not an easy job for them, especially when they do not know what 

to wear or have ‘nothing to wear’ syndrome. They spend an unnecessarily long 

time to get dressed in the mornings, which causes them to run late. This is not 

efficient in terms of time management and quality of life. Making getting dressed 

easier and faster is the key to starting the day smoothly while presenting 

themselves in a professional and favorable appearance. This study was conducted 

based on my interest in improving closet experience to be more streamlined and 

joyful for those having a closet anxiety and difficulties in choosing an outfit for any 

occasion. In order to solve the problems above, I came up with an idea for 

developing Smart Closet that could help people find clothes through an efficient 

smart browsing service. 

The study background can be specified with the five observations that inspired 

me coming up with the idea, Smart Closet and studying for its UX. First, dressing 

smartly is essential for social and functional reasons. However, it often comes as a 

challenge to many people. Dressing smartly does not only mean the visual 

attraction but also being smart at choosing clothes that are appropriate for certain 

circumstance and protection from the weather. Finding the right clothes and 

making different outfits every day can be stressful for those who do not know how 

to dress smartly. It is also not easy when people have other priorities in their lives. 
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Second, people have started to perceive the closet differently than in the past, and it 

is being anticipated to have more roles than merely as storage for clothing. Smaller 

closets are in demand to save real estate in residential spaces, especially in single-

person households. In addition, there is the prospect of closets in the near future 

being capable of tracking and managing inventory easily by leveraging RFID 

technology. Third, minimalist lifestyle has affected the clothing culture; it created 

the ‘capsule wardrobe’ concept, in addition, rose popularity of simplicity style in 

fashion. Closet anxiety can be eased by the practice of reducing clothes with those 

that are useful and most worthy. Fourth, the new clothing services hitting the 

fashion market recently, such as a personalized styling service, a virtual shopping 

service, and a clothing rental service, reflect that customers nowadays demand 

more accurate data, convenient service, and a personalized experience. Fifth, the 

current development of smart home technology shows the possibility of being used 

into our closets. Accordingly, it will need innovative UX design. The integration of 

the advanced technologies into personal closets will bring sensational advantages 

to our life. It is our homework as designers to create the best user experience for 

this future invention. 

There are two goals set to achieve throughout the study. The initial goal is to 

develop an ideal concept for the future platform, Smart Closet, through background 

research. The research focuses on finding how Smart Closet could potentially solve 

the common problems in getting dressed. The second goal is to design the best user 

experience for the closet browsing service of Smart Closet through a practical 

design study. The study dives into specific UX design solutions for closet browsing 

approached from three aspects: functionality, usability, and aesthetic.  
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Figure 1. Study background and goals 
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1.2 Study Methodology and Scope 

 

The study was conducted through a combination of literature review, 

qualitative research and design practice-based research. The research process is 

designed in order to gain knowledge in the study topic and understand substantive 

findings through a literature review. It is also to find UX best practices for the 

service designed in the new platform through a case study and practical design 

study. 

The overall study process is summarized in the following five phases as can 

be seen in [Table 1]. The early phase of the study is to introduce the problem, study 

background and goals, and study methodology and scope.  

The second phase is to review the related literature to gain foundational 

knowledge on the problem area and find evidence to support the initial solution – 

Smart Closet. Chapter 2 focuses on understanding the meanings of clothing and its 

relation to human life, general experience of going through the closet, how to dress 

smartly, and new lifestyle trends in clothing culture. Chapter 3 is to review the 

current state of technology development for smart homes along with examples and 

previous studies on smart closets.  

The third phase of the study is a case study conducted using qualitative 

research methods on the selected three cases that represent the trend of clothing 

services today. In Chapter 4, the three cases are evaluated based on user testing 

conducted on myself and the customer reviews found online. The evaluation is 

made to figure out what things work well versus what things do not work well from 

the three perspectives: functionality, usability, and aesthetic.  

The fourth phase is to make a design concept of Smart Closet and find the best 

UX design solutions for closet browsing service in the platform through the 

practice-based research by building the actual application. In Chapter 5, the 

concept of Smart Closet is finalized through the conceptualization process. Then, 

the study approaches the design solutions from the three perspectives: functionality, 

usability and aesthetic. The structure of Smart Closet is designed with the features 

and contents to enhance functionality. The user flow, user tasks, interfaces and 

interactions are designed to enhance usability. Visual language is designed to unify 
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the visual style and maintain overall consistency across the app to enhance 

aesthetic. Lastly, the user experience designed in the app is simulated in a 

prototype based on a user story of a persona. 

The sixth phase is the conclusion and discussion. In Chapter 6, the key points 

are reviewed, and the study results are discussed along with study limitations and 

plans for future work on the topic. 

 

 
 

Table 1. Study methodology and process 
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Chapter 2. Clothing in Human Life 
 

     

2.1 Clothing 
 

2.1.1 Meanings and Purposes 

The human race universally wears articles of clothing mainly for protection,  

and it has been established as a social norm over decades, bringing significant 

meaning to human life. Wikipedia defines clothing as the following: Clothing, also 

known as clothes, apparel, and attire is defined as a collective term for items worn 

on the body.① The origin of clothing goes to the prehistoric time when they were 

initially made of animal skin or fur to protect the human body against extreme 

climate conditions. Overtime, however, it has evolved into a symbolic interface 

between humans and the environment that represents many meanings while serving 

functional and social roles, and being used as a means to express individuality 

[Figure 2]. 

 

  
 

Figure 2. Importance of clothing 

 

The most fundamental function of clothing is protection. Human skin is weak 

and exposed, so that in many cultures, clothes are introduced as a means to protect 

the body against the natural environmental elements, including weather such as 

rain, snow, wind, and the sun as well as insect bites and rough surfaces. People are 

 
① Wikipedia contrbutors. “Clothing,” Wikipedia, January 15, 2020. 

https://en.wikipedia.org/w/index.php?title=Clothing&oldid=916351394 
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conscious about dressing appropriately with regards to weather conditions and for 

their own comfort and safety. Clothing is made of specific fabrics and textiles for 

particular situations. People who live in the cold, for example Eskimos, are able to 

keep their body warm by wearing clothes with fur linings which functions to store 

the warm air from their bodies. Clothing also serves to protect the skin from harm 

or injury. A wide range of protective clothes are worn for some sports and 

occupations to reduce risk during activities by protecting from injury or specific 

hazards, for example, insects, noxious chemicals and weapons.  

Apart from the practical functions, clothing also serves as social meanings. 

Wearing clothes is a social norm that every individual social member follows 

across cultures and other background factors. Clothing functions as an important 

and necessary social tool that interfaces our bodies with society (Barnard 2014).② 

It can signal many aspects of individual’s social identity including socio-economic 

status, gender, religion, and occupation (Kodzoman 2019). ③  People dress in 

accordance to who they are, what they do, whom they interact with based on the 

formality and standard rule set in dress codes. Certain groups, activities and 

occupations represent their identity through specific types of clothing, colors and 

accessories. For example, air crews, doctors, athletes, soldiers, police and priests 

can be easily identified by their uniform.  

Clothing functions to express individuality as well. It is a tool to project the 

self-image that one creates based on their individuality; what type of person they 

are or want to be. Reed (1973) stated that “The choice of clothes that forms one’s 

presentation communicates intentionally or unconsciously volumes about him as a 

person, not only his self-identity but also reflect other aspects of self-concept such 

as value, attitude and mood, as well as the material practice we engage with in 

daily life”.④ It is also documented that individuals reinforce their mood and 

express their feelings through their clothes (Sullivan et al. 2017).⑤  

 
 

② Barnard M. Fashion Theory: An Introduction (London: Routledge, 2014) 
③ Kodzoman D, “The Psychology of Clothing: Meaning of Colors, Body Image and Gender 
Expression in Fashion,” Textile & Leather Review, 10.31881/TLR.2019.22, Feb 20, 2019. 
④ J.A.P Reed. Clothing as a symbolic indicator of the self. Unpublished doctoral dissertation, Purdue 
University, 1973. 
⑤ CR Sullivan, A Kazlauciunas and JT Guthrie. Colored Apparel – Relevance to Attraction in 
Humans. Journal of Fashion Technology & Textile Engineering, 05 (03). 1000157 
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2.1.2 Psychological Impact of Clothing 

People wear clothes in a specific style in the hopes of improving their 

appearances and attracting favorable attention. Having good dress sense is an 

important ability to build a good presentation of self to show to others. It leads to 

the first impression of the person and it influences the way in which others perceive 

a person. Molly St. Louis, a creative consultant stated that a first impression is part 

of the very fast-paced mental process of thin-slicing, similar to how people judge 

books by their covers. ⑥ It sends a powerful signal. For example, people get a 

feeling that they can’t trust someone, or that someone else is reliable through the 

person’s first impression made by his professional outfit. 

There have been many studies demonstrating that what people wear can affect 

their mental and physical performance because it impacts how they think and feel. 

People are often observed to be in a good mood and excitement when they dress up 

nicely. The findings of research by Kwon implied that clothing practices are “a 

very personal and emotional issue to an individual and a very important means to 

define, refine or enhance one’s self-esteem” (Kwon 1994, 13).⑦ New research 

shows that what people wear impacts the way they think. A paper in Social 

Psychological and Personality found that professional dress increases abstract 

thinking and gives people a broader perspective, meaning it actually relates to 

one’s creativity.⑧ The study demonstrates a result from the experiment conducted 

with two groups of participants having cognitive tests. The first group wore formal 

business attire and showed more creativity and long-term strategizing than the 

second group who wore informal clothing. In a study reported in December 2014, 

in the Journal of Experimental Psychology: Generally, the male participants who 

were placed in a suit obtained more profitable deals from a game negotiating with a 

partner than the other group who dressed down and had lower testosterone levels.⑨  

 
⑥ Molly St. Louis. “Research Shows That the Clothes You Wear Actually Change the Way You 
Perform,” Inc, June 2017, https://www.inc.com/molly-reynolds/research-shows-that-the-clothes-you-
wear-actually-change-the-way-you-perform.html 
⑦ Francis, 2011; Kwon, 1991, 1994; Moody, & Sinha, 2010; Piacentini & Mailer, 2004; Trautman, 
Worthy, & Lokken, 2007 
⑧ Michael L. Slepian, Simon M. Ferber, Joshua M. Gold, Abraham M. Rutchick, “The Cognitive 
Consequences of Formal Clothing.” Social Psychological and Personality Science. Doi: 
10.1177/1948550615579462 
⑨ Michael W. Kraus, Wendy B. Mendes. Sartorial symbols of social class elicit class-consistent 
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2.2 Getting Dressed and Making Outfits 
 

2.2.1 Daily Dressing Routines 

Wearing clothes is an age-old custom that we still do to this day. People spend 

a certain amount of time at their closets on a daily basis to get dressed before they 

head out to their work, meetings, or any other activity that requires interaction with 

society. Going through their closets every single time cannot be enjoyable though, 

it sometimes gives them anxiety and stress especially when suffering from ‘nothing 

to wear’ syndrome. Many people have been in the moment of rage like “I have 

nothing to wear” or “Nothing fits.” They apparently have their closets full of 

clothes, but they still feel like they do not have enough to make new or different 

outfits. Not everyone has good dress sense or skills to coordinate outfits nicely or 

differently every time. They also do not realize how much they are wasting their 

clothes and spending money on unnecessary clothes. There is the Pareto Principle, 

80/20 statistics, that applies to our closet, 20% of clothing in a closet gets worn 

80% of the time.⑩ It means that people tend to wear the same outfits while 80% of 

their unworn clothing are simply taking up their closet space. Relocation and 

removals company, Movinga, conducted a study with 18,000 heads of household in 

20 countries. It is revealed from the study that the majority of surveyors are highly 

delusional about how much they own versus how much they actually wear [Figure 

3].⑪  

 

 
behavioral and physiological responses: A dyadic approach. Journal of Personality and Social 
Psychology 143(6), August 2014. doi: 10:1037/xge0000023 
⑩ Mary Jo. “Do You Wear 80 Percent of Your Clothes 20 Percent of The Time?” Respaced, May 
2018, https://respacedpdx.com/2018/05/do-you-wear-80-percent-of-your-clothes-20-percent-of-the-
time/ 
⑪ Marjorie V. Elven. “People Do Not Wear At Least 50 Percent of Their Wardrobes, Says Study,” 
Fashion United, August 2018, https://fashionunited.uk/news/fashion/people-do-not-wear-at-least-50-
percent-of-their-wardrobes-according-to-study/2018081638356 
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Figure 3. Survey result by Movinga 
 

The causes of ‘wardrobe rage’ moments can relate to the amount of time that 

people spend at their closets. Many people unnecessarily spend a longer time to go 

through their closets than they expected. This is the common reason of running late 

to their schedule. Moreover, it influences their mood and feeling which could ruin 

their day. According to The Telegraph, a recent study polled 2,491 female 

participants and found that the average woman spends nearly one year at her closet 

deciding what to wear.⑫ The study found, on average, women spend 16 minutes 

deciding what to wear on weekday mornings and around 14 minutes on weekend 

mornings. This equals to 287 days spread out over the course of their lifetime from 

16 to 60. In addition, women spend another extra minute when it comes to special 

occasions; another 20 minutes on Friday night; another 36 minutes for party or 

dinner events, and another 52 minutes when they head out of town for a vacation. It 

also claims that most women try on at least two outfits before deciding a final 

outfit to work on regular weekday mornings. The poll conducted by Marks and 

Spencers on 2,000 female and male participants found that 15% of them said a 

 
⑫ The Telegraph writer. “Women Spend Nearly One Year Deciding What To Wear,” The Telegraph, 
July 2009, https://www.telegraph.co.uk/news/uknews/5783991/Women-spend-nearly-one-year-
deciding-what-to-wear.html 
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clothing crisis had ruined their mood for the rest of the day.⑬ It claims that one in 

10 of us arrive late for things and one in 20 of us have missed an event because of 

the long time they took to decide what to wear.  

 
 
2.2.2 Making Outfits and Considerations 

Today’s modern society has conditioned people to subconsciously perceive 

attractive people differently and more favorably. ⑭ Most people may experience 

that they more likely receive help or favor from others when they are in a decent 

presentation. Relatively, they perform better with confidence and positive energy, 

and this leads them to be successful at their jobs, social meetings, interviews, 

dating or tests. Research shows that attractive people are perceived as more 

sociable, happier and more successful as well as more trustworthy and competent 

than unattractive people, meaning those who do not care about their appearance 

(Dion et al. 1972). ⑮  

Being in an attractive appearance does not refer to just a visual attraction 

through a snazzy outfit but dressing smartly or professionally for a particular 

situation, place, or social occasion. Relatively, this brings a benefit in development 

of harmony and personality through their proper behavior and mannerisms. In 

portal sites such as Google, Quora and Yahoo, there are many questions asked 

about how to dress professionally or smartly. The common answers to the question 

can be summarized into three factors that people consider when choosing clothes 

[Figure 4]. They have to match with the weather, event or occasion, and personal or 

favorable style. In addition to that, matching colors between layers when putting 

them together is the foundational consideration when making an outfit combination. 
 

 
⑬ Tammy Hughes. “Women Spend Six Months Deciding What To Wear: Study Finds Women Spend 
17 Minutes Every Day Trying to Choose An Outfit,” Mail Online, June 2016, 
https://www.dailymail.co.uk/news/article-3626566/Women-spend-six-months-deciding-wear-Study-
finds-women-spend-17-minutes-day-trying-choose-outfit.html,  
⑭ Kyle Boureston. “7 Studies Prove You Need to Dress Well,” Man Telligence, 
https://www.mantelligence.com/proven-reasons-you-need-to-dress-well/ 
⑮ Karen Dion, Ellen Berscheid, Elaine Walster. “What Is Beautiful Is Good,” Journal of Personality 
and Social Psychology, 24(3), (1972): 285–290. https://doi.org/10.1037/h0033731 
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Figure 4. The three considerations for dressing smartly 
 

It is important to select appropriate clothes for the weather. Based on the 

protecting role of clothing, the first matter to picking clothes is if they are 

protective from harm from the weather while giving them comfort and safety. 

When people wake up in the morning one of the first things they do is check the 

weather forecast of the day before heading out. Then, the options to choose are 

narrowed down to specific materials, colors and designs of clothes that work best 

for the weather condition of the day. Typically, warm, thick and bright colored 

clothes are commonly used in winter to show warmth whereas cool, soft and light-

colored clothes, which have sweat absorbing qualities are used in summer. In the 

rainy season, people wear clothes like wrinkle free nylon as it may dry up soon.  

The other essential factor to consider when choosing clothes is if they are 

suitable to an occasion. It can be working in an office or on the road, attending a 

formal conference or a school class, worship in a religious facility, playing 

outdoor/indoor sports, shopping in a mall, dinner with a date, job interview, 

anniversary celebration, parties, and so on. Fashion can be a subjective topic but 

there can be a standard or preferable dress code required at a certain occasion. It is 

an etiquette to follow the code. For instance, simple clothes of black, white or dull 

colors are generally used in mourning or death. Elegant styles of clothes and 

expensive clothes maybe used in special occasions like parties, marriages, and 

celebrations. In addition, every cloth is made with a different material for specific 

functions so knowing the right way of using it is important. For doing household 

jobs, normally old and worn out clothes are used rather than new ones. 

Comfortable and light-wear clothes are also preferred when staying home.  

In order to be stylish, it is helpful to know the right style that matches the 

features of a person such as body figure, skin tone, hair style, and self-image. 
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Every person has a unique figure; some are tall or short, or fat or thin; some have a 

pale skin tone or a dark tone. Every person has his own unique image which emits 

to others as well because we all look different and speak and act differently; some 

are feminine or manly, classy or crude, or introverted or extroverted. In most cases, 

people naturally figure out what style works the best for them through their 

experience, observation, or feedback from others on their clothing style. Depending 

on what clothes are worn in what way, it can make one look slimmer or bigger, 

sexier or cuter, or taller or shorter.  

According to Prof. Yuri Lee in Fashion department in Seoul National 

University, it is important how well each piece of clothing matches to each other 

when they are put together. Matching colors is the primitive method to mix and 

matching clothes well. Once some clothes are chosen based on the weather, 

occasion and/or personal style, the next step is to mix and match them based on a 

color combination. The color wheel can be a useful tool to come up with basic 

complementary color combinations. It is also helpful utilizing neutral colors as a 

base color for an easier matching experience with other secondary or accent colors. 

People also make their own color profiles which can best describe of their color 

taste, their mood/feeling or personality.  

 

 

2.3 New cultures in Clothing 
 

2.3.1 New Concept of the Closet 

Closets have been used mainly as storage for clothing for decades as part of 

the home structure or interior, so the bigger size of the closet means the more 

clothes people own. However, the conception of having large closets or small 

closet nowadays has changed. Smaller size closets are more in demand in the 

housing market and home product market. Everyone used to dream of having a 

fancy and big walk-in closet in a room to feel like being a prince or princess. 

However, it seems to be not affordable and not efficient anymore to urban single-

person households mainly due to bubbles in housing and rental markets. There is a 

phenomenon seen in the world’s leading countries in household structure; a 
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noticeable increase in the number of single-person households over the past 20 

years. According to a research paper, the number of single households has almost 

doubled in the past 10 years from 2.2M households in 2000 to 4.1M households in 

2010 (Lee & Han, 2013).16 It is being projected that this growth still continues 

until 2030, and it is expected that one out of three household will be a single 

household [Figure 5]. According to an article reported in November 2015, in 

Deloitte Insights, with fewer attachments to property and free of marital burdens, 

these individuals tend to be more open to shifting cities for jobs and this could 

make the labor market more mobile that it is today.17 Consequently, it has resulted 

in bubbles in the housing markets and single-person households to prefer renting a 

small unit house. However, as rental rates in cities get higher, the more financial 

burdens come to a younger generation of single-person households. A report 

released by Statistics Korea in September 28 states that, in South Korea in 2000, 

many households owned (32.1%) or leased (30%) their own houses, but in 2015, 

only 16% were able to lease a house with a greater proportion of those who pay a 

monthly rent (36%).18 Interestingly , the proportion of those in the 25 to 34-year 

group living in bachelor apartments increased while the proportion of those in the 

45 to 54-year group living in bigger unit with three or more rooms increased.  

 

  
 

Figure 5. Trends of single households by Youngho Lee and Jungmin Han 
 

 
16 Youngho Lee, Jungmin Han. “The Rise of Single-Person Households and Changes in Consumption 
Patterns,” KIET Industrial Economic Review, Vol 18, No. 4 (2013) 
17 Daniel Bachman, Akrur Barua. “Single-person Households: Another Look At the Changing 
American Family,” Deloitte Insights, November 2015, 
https://www2.deloitte.com/us/en/insights/economy/behind-the-numbers/single-person-households-
and-changing-american-family.html 
18 Jun-ho Bang. “Number of Mid-aged Single-person Households in South Korea On the Rise,” 
Hankyoreh, September 2018, http://english.hani.co.kr/arti/english_edition/e_national/863819.html 
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The closet is now being anticipated to have more roles than just for storing 

clothing. There is a high likelihood of closets in the near future being capable of 

auto tracking and managing of clothes. Development of RFID tag technology in the 

clothing industry has opened a gate to a new paradigm of closets being reborn as 

personal warehouses. Warehouses of apparel stores today work based on tech-

based management systems that have a capacity of tracking stocks in terms of 

exporting and importing with real-time information updates for each transaction. 

Based on the current development of RFID tag technology, it’s envisioned that 

every piece of manufactured clothing can be trackable from anywhere and anytime 

through the RFID tag embedded into the fabric. A company, Global, has invented 

washable RFID transponders that enables automated systems to track large 

volumes of individual items, and now it is enabled in uniform companies, 

hospitality organizations, commercial cleaners, and medical facilities. They 

automatically track clothing, linens, rags and other assets for accurate, efficient 

inventory management and accounting practices [Figure 6]. When this technology 

is leveraged into a personal closet, it will bring a significant improvement on closet 

inventory management. It will enable having every piece owned by an individual 

under management in many aspects, for example, tracking the numbers of times a 

particular clothing item has been worn by tracking every single move of it being 

taken in and out of the closet.  

 

 

 
 

Figure 6. RFID laundry solution by HID Global 
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2.3.2 Minimalist Lifestyle 

People living in the modern society search for their own lifestyle that makes 

them happy. A minimalist lifestyle that is derived from a simple living concept has 

been gaining traction for a while. Anuschka says in her book, ‘The Curated Closet’, 

the key ideas of minimalism as a lifestyle philosophy is to remove what is 

nonessential or what is not working to put a greater focus on what is left. In other 

words, it is to get rid of everything that doesn’t make you happy and enrich your 

life to make space for things that do. 19  

The acquisition of a minimalist lifestyle widely has influenced the clothing 

culture in two categories; minimalism applied to closets and minimalism applied to 

fashion styles. One practice of minimalism is to reduce what is in the closet with a 

minimal number of items that are the most valuable, which is called ‘Capsule 

Wardrobe’ or ‘Minimalist Closet’. The concept is widely used in the fashion media 

as an important tool in a recession as it allows people to look good on a small 

budget. It is a term coined by Susie Faux, which refers to a collection of clothing 

that is composed of interchangeable items only, to maximize the number of outfits 

that can be created.20 Based on the theory, ‘less is more’, when are people faced 

with too many choices, their brains get overloaded and it takes a longer time to 

proceed to a final decision. Caroline Rector of Unfancy introduced her 

methodology on the ‘Capsule Wardrobe’. Each season, she clears her closet except 

for a set number of pieces to be in her closet and her golden number is 37 items. 

She says that by narrowing our closets, it is easy to define and understand our 

styles more and it enables us to shop less in a year. 21  

The minimalist mindset applies not only to closets but also to our fashion 

styles. There has been a noticeable increase in popularity of simple coordinated 

outfits. Many people nowadays support simplicity through their fashion by wearing 

simple style outfits while it is functional to their needs. They tend to prefer simple 

outfits that gives comfort and safety rather than those that are uncomfortable and 

 
19 Anuschka Rees. The Curated Closet: A Simple System for Discovering Your Personal Style and 
Building Your Dream Wardrobe (London, United Kingdom: Ebury Publishing, 23 Feb 2017) 
20 Wikipedia contributors. “Capsule Wardrobe,” Wikipedia, June 2019, 
https://en.wikipedia.org/w/index.php?title=Capsule_wardrobe&oldid=902951815 
21 Kat Collings. “The Capsule Wardrobe: How to Reduce Your Closet to 37 Pieces,” Who What Wear, 
August 2019, https://www.whowhatwear.com/how-to-capsule-wardrobe/slide2 
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complex to wear. Steve Jobs and Matilda Kahl wear one same outfit to work every 

day and their fashion, the simplest look, became an iconic representation of 

successful people in their careers. The popularity of simplicity in fashion style 

across gender and age can also be observed in the fashion market. Many apparel 

brands are launching a mainline or subline of basic and functional items in 

response to shoppers needs. For example, MUJI introduced its subline that is based 

on the simplest look but most functional concept. Their clothes are mixed style of 

casual and formal wears, which provides wearers the comfortable fit during 

workday or social meetings. Their clothing sizes are also unisex and have the 

minimum variety of size scales – small, medium and large only. Their approach is 

quite innovative in terms of giving customers the minimal options to choose from, 

which helps them have less stress when shopping. 

 

 

2.3.3 Clothing Services Today  

The development of the internet has influenced today’s fashion services to be 

more innovative and liberal based on the integration of advanced technologies. 

Today’s customers demand more accurate, convenient, and efficient services that 

are personalized to their needs. This can be easily seen in the following fashion 

services that are outstanding on the clothing related service market today: 

personalized stylist/consultant, online virtual shopping service and clothing rental 

service.  

Many online fashion service platforms started to offer a personalized styling 

consultation to help customers find the best outfits tailored to their specific needs. 

Individuals are different and unique in terms of their figures, lifestyles, mindsets 

and so on, and their needs vary person to person. In the past, most services were 

made based on the industry standards, so customers had to adapt themselves to 

what was out there. However, a lot of services nowadays have started to turn their 

strategy into offering more tailored and personalized services to every single 

customer based on their personal data analysis.  

In the fashion e-commerce industry, despite the fact that online shopping is 

the biggest and most powerful commerce platform, a drawback with it is that 

consumers can neither try the clothing on nor feel first-hand. A variety of 
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companies have recently worked on developing 3D technology that enables a 

precise way to measure the human body through a 3D scanner, which also enables 

creating personal 3D avatars in order to provide a virtual dressing experience in the 

digital environment. The purpose of this invention is to reduce risks of getting 

items of the wrong size and design that do not fit shoppers. One example of virtual 

shops available currently, Taobao Buy is an AR infused shopping app associated 

with HoloLens headset. It allows shoppers to virtually interact with the real-world 

blended with 3D images of items [Figure 7].  

 

       
 

Figure 7. Naked Mirror by Amazon (Left), Taobao AR Buy (Top) and HoloLens by Microsoft (Bottom) 
 

Shared economy platform that originally started in cars and spaces in houses , 

such as Uber and Airbnb, has expanded their applications to the category of 

clothing. Clothing rental services are an economical and environmentally friendly 

way to rent and wear trendy clothes while saving their time for shopping, as well as, 

their closet space. The subscribers are able to have unlimited options of clothing 

that they would not necessarily be able to own across prices and styles. The various 

clothing rental platforms currently on offer, process the customer data including 

their preferable style and measurements, then propose pieces by using an AI based 

stylist. Stitch Fix, for example, is one of the well-known online clothing rental 

services offering personal styling for customers, making a set of outfits that is 

tailored to their needs and delivered to the door.  
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Chapter 3. Smart Home and Smart Closet 

 

     

3.1 Smart Home 
 

3.1.1 Smart Home Market and Products 

Smart living is a world-wide trend that gives people benefits from new ways 

of living. It entails advanced ways for making life more efficient, more controllable 

and sustainable. Smart home, which is derived from ‘home automation’ is one of 

the applications of smart living. A smart home can be defined as a convenient home 

setup where appliances and devices can be automatically controlled remotely from 

any internet-connected place using a mobile or other networked connected 

device.22 The advantage of a smart home is more efficient energy use as well as 

security and safety of the home through the remote-control enabled everywhere 

whether users are home or away.  

 

 
 

Figure 8. Smart home (http://smarthomeenergy.co.uk) 

 
22 James Chen. “Smart Home,” Investopedia, January 2018, 
https://www.investopedia.com/terms/s/smart-home.asp 
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Smart home technology is used in a wide range of household devices, 

including thermostats, home security & monitoring systems, smoke/CO detectors, 

lighting, home energy use monitors, door locks, wireless speaker systems, domestic 

robots, refrigerators, laundry machines, and more [Figure 8]. Research conducted 

in 2015 revealed that the most common piece of smart home technology in the 

United States were wireless speaker systems, with 17 percent of people owning one 

or more. Smart thermostats were the second, with 11 percent of people using such 

devices [Figure 9].23 The popularity of smart home appliances has been growing 

rapidly with the rise of consumers’ favorability. The global home automation 

market in 2016 had an estimated value of about $36 billion, and with the growing 

adoption of internet-enabled devices, it’s been forecasted that the market could 

reach revenues of as high as $80 billion by 2020.24 A recent report from Crimson 

Hexagon found that from 2014 to 2017 the sentiment toward smart home 

technology started to sway, with over 60% of consumers favoring the technology.25 

In result, it is expected to have a mass adoption of smart home products for the 

next several years and will be more affordable widely with technology evolving to 

be more efficient and cost-effective.  
 

 
 

Figure 9. Smart home items used in the U.S home by the Harris Poll 
 

23 Niall McCarthy. “How Prevalent Is Smart Technology In U.S. Homes?” Statista. October 2015, 
https://www.statista.com/chart/3857/smart-technology-in-us-homes/ 
24 James Chen. “Smart Home,” Investopedia, January 2018, 
https://www.investopedia.com/terms/s/smart-home.asp 
25 Crimson Hexagon. “Emerging Trends in Consumer Electronics Based on Online Conversations.” 
Consumer Electronics Industry Trend Report. 2018  
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The smart home market is also expanding the range of applications from small 

devices to appliances to an entire occupied space such as the kitchen. Furthermore, 

they are becoming more multi-functional and sophisticated with a more user-

centered experience and interface design than before. Samsung’s smart refrigerator, 

touch screen platform, Family Hub [Figure 10], lets users manage food and 

groceries, communicate with family, and entertain through the various features they 

offer. They include grocery suggestions, menu suggestions, an inside camera view, 

music player, photo album, calendar, writing notes, texting and video calls, and etc. 

Beyond the basic role of storing food, Family Hub demonstrated its prospects as a 

multi-purpose tool in the kitchen. Whirlpool’s Connected Hub Wall Oven [Figure 

11] showcased in 2019 CES, is designed with new features based on the integration 

of AR and 3D technology. Their significant features are visibility inside the oven 

without opening the door, recipe suggestions based on a user’s diet, integration 

with the family calendar that allows plotting the right time to make a dinner based 

family schedule, step-by-step guided recipe with 3D motion graphics, and the 

internal camera that allows zooming in closer while it’s being cooked. In 

conclusion, the smart home industry is growing more and more as the development 

and advancements of technologies are more utilized. 

      

 
 

Figure 10. Smart refrigerator, Family Hub, by Samsung 
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Figure 11. The Connected Hub Wall Oven 2019 by Whirlpool  
 

 

3.1.2 Smart Home Technologies 

Home robotics encompasses all phases of smart home technology. It includes 

not only sensors and controls that automate the system, but the capacity of 

analyzing data based on users’ patterns and reporting and providing services to 

users at their command. There are three types of technology that are pivotal to 

enable home automation – the Internet of Things (IoT), Big Data, and artificial 

intelligence (AI) including machine learning (ML). 

People today are experiencing a new era with the Internet of things, where 

many electronic devices surrounding them are interconnected by a network. IoT is 

the central technology that enables operation of a smart home as connecting all the 

devices together, in other words, all connected devices are controlled remotely only 

when an IoT system is activated. IoT technology is capable of storing copious 

amounts of data in the cloud and processing and conferring data in proficiently 

interpretable forms without human intervention.26  

Smart home products are able to interpret and analyze user data based on Big 

 
26 Heetae Yang, Wonji Lee, Hwansoo Lee. “IoT Smart Home Adoption: The Importance of Proper 
Level Automation,” Hindawi, Journal of Sensors, Vol 2018, Article ID 6464036, 11 pages, 
https:/doi.org/10.1155/2018/6464036 
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Data technology. Big Data refers to analytics involving using algorithms to identify 

patterns in data that can provide actionable insights.27 Smart home can utilize data 

analytics to enable more advanced functionality and improved performance. For 

example, security companies can increase security measures over time, and based 

on this data collection they can improve the comfort and safety of consumer. Big 

data analytics are widely being used in the fashion industry as well to understand 

customer patterns on shopping behavior across genders, ages, and background, and 

this data collection feeds into fashion trends.  

AI is another central technology that takes an important role in transforming 

home automation. The introduction of AI personal assistants was the biggest driver 

of the growing popularity of smart home technology. Back in 2011, Siri, a voice-

controlled AI system operated in the iPhone was first introduced on the market. 

Alexa by Amazon Lab debuted after. They all have continued to dominate the 

smart product market to this day. In home automation, they play music, control the 

connected devices, and provide information requested by users. AI technology, 

however, still relies a lot on human initiative. Users still have to give a command to 

the AI assistants telling it what to do and when to do it, for example, manually 

setting a specific time for a specific task. As for the solution to this, machine 

learning (ML) has been actively progressed. ML is an application of AI, which 

enables the system to automatically learn and improve based upon its experience 

and the data it collects and analyzes. As a result, advancement in ML technology 

will allow future smart products to be more AI-driven while working as an external 

brain in our lives. 

 

 

3.2 Smart Closet: Previous Studies 

 

The integration of various technologies for home automation has expanded its 

application to a bigger home category from small gadgets to the kitchen and 

laundry. However, it has not reached our closet yet. Many people may have 
 

27 Paige Leuschner. “How Data Analytics is Adding Value In the Smart Home,” Smart Cities Dive, 
July 2017, https://www.smartcitiesdive.com/news/how-data-analytics-is-adding-value-in-the-smart-
home/446406/ 
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visualized some kind of a future closet that automatically does everything for them 

from picking an outfit to organizing their closet. There are some previous studies 

and experiments conducted to translate the idea of smart closets into reality. Below 

are some practicable ideas for smart closets proposed in the studies.  

A study done by Goh, et al. (2011), ‘Developing a smart wardrobe system’, 

proposed a prototype system that is capable of tracing the movement of the clothes 

in the wardrobe by using RFID technology integrated into the clothes. 28 The data 

of every single clothing item is captured and stored in the system through the RFID 

tag. Based on the data, the system assists users in better decision making on 

choosing the right outfit. A study done by Kolstad, Anders et al. (2017) presented 

Connected Closet, an IoT solution of a smart closet that is able to keep track of the 

clothing’s usage history, what items are in their closets, and provide 

recommendations on what to wear and what to donate or recycle. 29 There are 

some interesting concepts introduced by Anuj Trivedi and his team, through their 

prototype of a smart closet, which helps users search outfits while keeping their 

closets secured with the security system.30 The closet has the hangers that are 

controlled by the system. The hangers of the selected clothes are pulled out 

automatically by users’ control through the screen attached to the closet door. All 

clothes in the closet are stored safe with the security system that is operated by 

fingerprint. It warns users if any item is not returned based on the RFID tag 

scanning system. They are also currently working on the solution to determine 

unhygienic clothes by identifying dirt spots on clothes or smelling sweaty. 

 

 

 

 

 

 

 
28 Goh, et al. “Developing a Smart Wardrobe System,” 2011 IEEE Consumer Communications and 
Networking Conference (CCNC) (2011): 303-307 
29 Kolstad, Anders et al. “Connected Closet – A Semantically Enriched Mobile Recommender System 
for Smart Closets.” WEbist (2017) 
30 Anuj Trivedi. “IoT Smart-Wardrobe,” Blogspot, September 2017, 
http://smartwardrobeiot.blogspot.com/ 
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Chapter 4. Case Study 

 

In the case study, research performed in detail on the three cases currently 

available on the clothing and fashion service market in order to gain insights into 

helping in the design development. The three chosen cases are FXMirror, Your 

Closet and Cladwell. Each of them is chosen to represent one of the following 

services: a virtual fitting room, digital closet organization, and a personalized 

stylist. They are examined to identify things that work well and things that do not 

work well based on three measures: functionality, usability, and aesthetic. User 

testing is used as a method for evaluation of the three products. In addition, 

customer reviews found on Google and app stores are referenced to understand 

what other users think from different perspectives. The results of both a subjective 

evaluation and an objective evaluation are summarized in the feedback table [Table 

2]. 

 

 

4.1 Review and Evaluation 
 

4.1.1 FXMirror 

FXMirror is an MR (Mixed-Reality) based virtual fitting room solution 

developed by FXGear Inc. [Figure 12]. It provides a virtual trying-on service to 

offline shoppers to avoid the hassle of getting in and out of clothes or waiting for a 

physical fitting room. Overtime with use of the service, retailers can gather data 

about their customers’ preferences in style and their shopping behaviors. The 

features of FXMirror include easy changing in and out of clothes through the 

measuring function of user’s body dimension; product information such as price, 

color, and available stock; capturing images with the camera; sharing via social 

media; and secure mobile payments for purchasing. 

I visited Lotte FitIn shopping mall in Seoul, South Korea to try FXMirror 

firsthand. I made some notes from both my positive and negative experiences with 

the product. From a functionality standpoint, it clearly delivers the intention of 

what it is for through their service which mainly focuses on virtual fitting. Other 
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secondary features are less prioritized in terms of visibility on the screen; thus, it 

was less distracting from performing the main task. It was interesting to experience 

the virtual dressing simulated by putting the 3D rendered clothing images into my 

3D avatar. It was also fun making my avatar in the beginning using my body 

dimensions, face, skin tone, and hair style. These were pretty entertaining to 

increase my engagement on the platform. I found that it was useful that I was 

informed how tight or loose the selected item are for my body. The downside of the 

overall fitting experience was that the visual data I saw on the screen was that I 

could not reliably judge if it was accurate. Also, the virtual simulation was 

unrealistic because the animation of 3D rendered clothes were not even close to the 

actual product.  

There are some positive and negative observations made from a usability 

standpoint of FXMirror. The touch-free and gesture-based interaction designed in 

FXMirror was sensational because I am more used to a mouse-based and touch-

based interaction of desktop and mobile devices. It was quite easy to interact and 

control the platform using simple hand gestures. For example, it was intuitive to 

execute an action by pointing at a button, turning around the body to see backside 

of my avatar. FXMirror was easy to use in general not only with the simple 

interaction design but also with the user-friendly UX design. For example, it was 

easy to access the menu buttons and the action buttons that are fixed on the right 

and left sides of the screen anytime during the task performance. Every ‘touchable’ 

element was placed within a reachable area with my stretched-out-arms. Each task 

given in the service was also easy to complete with the intuitive interface design. 

Instructions and visual cues are provided where necessary, thus, I could seamlessly 

proceed to the next steps or next actions. On the other hand, there were some 

usability issues found in some instances I encountered. When I prompted to put 

layers together in my avatar on the virtual fitting screen, I had to navigate back to 

the previous screen to switch between the categories, dress, top, bottom and outer. I 

lost my focus after going back and forth several times. The mix and match 

experience could be improved if the category menus were accessible on the virtual 

fitting screen by reducing the number of times of switching between screens. 

Moreover, invisibility of the list of clothes on the virtual fitting screen was a big 

pain point. Only three pieces were shown at a time, so it required going through 
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every single piece on the list to reveal the next items by hitting the next button. It 

would be so much easier if users could directly jump to a piece that they like to try 

with an access to the list overview. Undo and redo functions were not supported in 

the system as well. There was no way I could go back to the previous outfit I made. 

Rather I had to rebuild it, which was extra work and time. 

FXMirror has a simplified interface design overall and their visual language 

shows a consistent design style across the platform. The light theme design using 

white and the bright green color scheme makes the overall look and feel of the 

interface bright and energetic. The GUI elements including icon buttons and texts 

are accessible and readable in terms of the appropriate size for hand touch and 

good color contrast against the background. They are placed in a well-balanced 

layout; having the center to display the main visual outputs while the remaining 

elements are distributed at the top, sides, and bottom of the screen. Despite the 

simulation the technique did not meet my expectation, using the 3D rendered 

digital clothes was still effective to give a visual pleasure. One thing could be 

improved though is that menu buttons and action buttons on the screens could be 

rearranged in a hierarchical order and grouped together according to their similar 

characteristics. They seemed like they were placed on the screen without any 

relevancy to each other. There was an accessibility issue as well; the item details 

shown at the bottom of the screen was hard to read and not noticeable from a 

placement standpoint. 
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Figure 12. FXMirror by FXGear Inc. 
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4.1.2 Your Closet 

Your Closet is a closet organizer and a smart fashion application available on 

the mobile app market, GooglePlay [Figure 13]. The app is comprised of a pack of 

features, including organizing clothes, creating outfits, planning with a calendar, 

tracking closet statistics, scanning and searching colors, and shopping online. The 

app is rated 3.9 from a five-star scale with 6,891 participants on GooglePlay. It is 

considered as a high rating review compared to its competitors.  

From a functionality perspective of Your Closet, the app itself is a great tool to 

manage digital closets. Many users had a positive experience with organizing their 

closets by using the customizable categories. It is efficient in a way that they could 

modify the closet arrangement to their closet style. The auto color picker is also a 

useful feature. It makes the user task easier when organizing their closets by colors. 

Based on the systematic arrangement system, it is easy to search a specific item 

with the filtering function. Besides that, there are other features that significantly 

bring customers satisfaction. The calendar is useful to view the entire month of 

outfit planned ahead of time, along with the outfit archive. The outfit builder 

provides a flexible editing experience with resizing and rotating functions. The 

color guide given for paring items is helpful to find good color combinations. 

Despite these useful features Your Closet has a remarkable pain point. Users need 

to build their digital closets prior to using the features, which requires some manual 

work, including, taking photos of their actual clothes, uploading them to the system, 

removing the background, and sorting them in categories. It is a tedious process to 

complete and requires a lot of time. 

The overall user experience in Your Closet is positive. The app itself is easy to 

use and adaptable for the first-time user. Every task given to users is simple and 

easy. The navigation system is seamless; users are able to find the information they 

need within two clicks. The app supports some gesture-based interactions, such as 

rotating, pinching, swiping and tapping with fingers, which enhances usability as 

well. Though the app is usable, the user experience designed in the app is just one 

of the standards which can be seen and used anywhere. It does not have any 

interesting factor that makes the experience in the app more fun and exciting to 

increase user motivation and inspiration.    

The strongest visual point of Your Closet is the minimalist interface design 
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with using its brand color, the red, as the primary color. It is noticeable that the 

design used the smallest amount of GUI elements only where necessary, and all 

redundancy is removed. Thus, it helps to focus on the main tasks without any 

distraction. The design shows a good balance with the red color that gives a nice 

contrast against the white background and text while it harmonizes well with the 

contents on the screens. On the other hand, it has a lack of eye-catching visual 

factors to entertain users. Simple design is good in general. However, Your Closet’s 

interface design is not strongly appealing visually to grab attention away from 

competitors. 
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Figure 13. Your Closet mobile app 
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4.1.3 Cladwell 

Cladwell is one outstanding application with its unique solutions to maximize 

everything in a minimal closet through the personal styling help offered in the app 

[Figure 14]. It includes some interesting features, such as daily outfit suggestions, 

outfit idea explorations from other users, and closet analysis. Cladwell has 4.0 out 

of 5 rating score from 2,200 reviewers on Apple’s app store, which is also 

considered highly rated.   

From a functionality perspective, Cladwell is a well-designed app that 

satisfies many users in terms of the variety of things they can do. Users can do 

many different things in one place through the features the app offers. First of all, 

they can easily build their digital closets with an access to thousands of articles of 

clothing already in the system. This saves a lot of time and effort compared to all 

the manual work required in Your Closet to build a digital closet. The daily outfit 

suggestion based on the weather is useful when users do not have an idea what to 

wear in a specific weather condition. In addition, it is convenient that they can 

explore what others are wearing within the app for inspiration. The capsule 

wardrobe manager is an efficient way of cutting the closet clutter by tracking which 

clothes are worn the most often versus which clothes are worn the least. However, 

going over all these different features offered in one app could be overwhelming 

because some users cannot digest a lot of information at a time. Also, they rather 

tend to stick to one or two things that they need and use the most, so in this case, 

the rest would be useless to them.  

Usability of Cladwell is not bad overall while having some flaws found in the 

app. Each task given is easy to complete with enough guide to understand what to 

do next with the intuitive UI. Every screen has different types of accessible buttons. 

It tells users what actions to take to complete tasks or to move to the next steps. It 

is interesting that a daily outfit suggestion is delivered in a card form, and the 

archive of outfit ideas from previous days can be revealed by swiping through the 

card list. The navigation system is seamless with nicely arranged menus in the 

bottom menu bar. However, because the app is designed with a lot of contents and 

features, the user experience in the app relatively becomes more complicated. It 

could create a confusion on what to do first and where to go next. It also takes a 

long time for first-time users to learn and adapt, not because the user tasks are 
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difficult but because there are too many given to them.  

From an aesthetic perspective, Cladwell gives a visual pleasure just by 

looking at their design, especially, the color combination of peach and teal 

harmonizes well across the screens. Cladwell, however, has some noticeable flaws 

in their visual language. First of all, the overall interface looks busy with many 

things going on the screens, including images, icons, buttons, text, and other 

visuals. Some screens seem overloaded with too much contents that they are trying 

to deliver, so it is hard to focus. There is also inconsistency found in using icons. 

There are two different styles of icons, linear icons and full color icons, used across 

the screens. This easily confuses users’ ability to recognize which one is clickable 

versus unclickable. 
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Figure 14. Cladwell mobile app 
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Table 2. Feedback table: Things working well vs Things not working well 
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4.2 Insights and Takeaways 
 

There are some insights identified based on the findings from the case studies 

on the three examples above. The insights can be summarized in the three points 

below.  

First, it is better to limit user experience to a couple of main services or 

features than to offer too many. Users easily get overwhelmed when there are many 

tasks given in one place. It is more efficient to focus on features that are more 

important to users and simplify the structure of an app with only necessary content.   

Second, it is essential to make the product easy to access and use to provide a 

good user experience and user satisfaction. Here are the three findings to enhance 

usability of a product. User flow should be seamless with user tasks that are easy to 

complete. Users should be able to find the information they need easy and fast. 

Interaction with the interface should be simple and intuitive. 

Third, minimalist design gives a better user experience than a busy looking 

design. Using minimal GUI elements on a screen makes its interface looks lighter 

and more easily digestible. Users get more attracted to visuals than text, so it is 

effective to deliver messages through visuals if possible. Visual consistency is 

important to increase usability of the interface design. Using monochrome is a 

good way to simplify and unify all visuals in an interface.  
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Chapter 5. Design Study 
  

 

5.1 Conceptualization 
 

5.1.1 Ideation 

Through the research and the case studies in the earlier phases, I created ideas 

to ease dressing experiences. For the first step of ideation, I brainstormed and 

generated a breadth of possible ideas through Big Idea Vignette [Figure 15]. Then, 

I identified five ideas based on importance to users. The five ideas are the 

following: 1) Browse: users browse their closets to find clothes tailored to their 

needs. 2) Suggest: AI Stylist suggests plenty of outfit variations with their clothes. 

3) Manage: users keep track of their clothes in terms of their hygiene condition, 

times worn, and returned/missing status. 4) Create: users create outfits on an outfit 

builder under guidance by an AI. 5) Rental service: users are connected to local 

rental services for specific items they need.  

 

 
 

Figure 15. Design Thinking - Big Idea Vignette activity 
 
The ideas are translated into a design through low-fi concept sketches [Figure 

16] and the structure of the platform is roughly built. However, it turned out to be a 

busy looking design with many things going on across the platform, which could 

overwhelm users and is not ideal for daily use. After a discussion with my thesis 



 

 ４３ 

advisor, Prof. Suzung Kim, I decided to focus on one main service, which is 

browsing, and finding design solutions for a good user experience. The platform 

design delivering an effective browsing experience is the key to alleviate anxieties 

and struggles that many people experience during their dressing routine.  

 

   
 

   
 

Figure 16. Concept sketch 
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5.1.2 Design Iterations 

There were a couple of iterations I went through during the design study to 

create a final design concept of Smart Closet. The first iteration was to incorporate 

a VR user interface design into a transparent screen platform, Virtual Outfit Space 

[Figure 17], where users are able to virtually make outfits and put clothes on their 

real-dimensioned avatar bodies. There are three main pieces of information shown 

on the screen: the daily real-time data such as the weather, daily schedule on a 

timeline, and today’s outfit worn by the avatar. Though the virtual fitting concept 

was an interesting topic to study, there was some negative feedback received 

during its demonstration in an exhibition taken place at Seoul National University. 

The virtual simulation I created was not realistic in terms of the graphic quality due 

to the limited tech capacity. Also using a transparent screen as media could result in 

some potential interaction issues. 

The second iteration was to incorporate a control panel user interface design 

into Smart Closet. Dieter Rams’ simplicity and minimalistic style in his work 

inspired the overall design [Figure 18]. I used control buttons and control wheels, 

which can be seen from everywhere in our home products, in order to enhance the 

familiarity in use. Although the idea was interesting and unique, the downside of it 

was that the analog concept was not suitable to the ‘future’ theme of Smart Closet. 

Moreover, the manual control-based interface may create some potential usability 

issues in use.   
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Figure 17. First iteration: The Virtual Outfit Space design 
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Figure 18. Second iteration: Control interface inspirational design 
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5.1.3 Design Concept 

The design concept of Smart Closet is developed based on a scenario, where 

the advanced technologies such as AI, Big Data and RFID enable the tech-based 

smart services of Smart Closet in a smart home in the next five years. Based on the 

scenario, I made a design direction focusing on the ‘future-oriented’ theme. I 

investigated some design styles and patterns that are being expected to lead the 

future UI and UX design across multiple applications. As can be seen in the 

examples [Figure 19], spatial UI in a VR/AR/MR environment along with the 

richly detailed 3D graphics are dominating the future technology market. The 

designs provide a much richer experience that feels real with inspiring design 

techniques. For example, the designs look live and dynamic with the use of rich 

colors, depth effects and motion graphics.  

 

 
 

Figure 19. Future UX and UI patterns 
 

Based on the references above, I summarized the ‘future-oriented’ theme into 

the following keywords: minimalism, gesture-control, and dynamic and realistic 

[Figure 20]. 

 

 
Figure 20. ‘Future-oriented’ theme - keywords 
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5.2 Functionality: Structure and Features 
 

 Smart Closet is a closet browsing service platform operated in a smart home  

by integrating advanced technologies. The platform design is developed in the 

study to make the daily dressing experience more efficient and fun through a new 

way of browsing closets. AI and Big Data technologies help find the best matching 

items to a user’s specific needs as a replacement of a human job. In addition, 

washable RFID tags affixed to clothes enable the tracking of inventory with real-

time data for every piece of clothing. 

 

5.2.1 Structure 

The architecture of Smart Closet is designed in a step-by-step flow starting 

from a holistic view of the closet to previews of selected outfits to their locations 

[Figure 21]. First, users access an overview of the closet inventory and decide how 

they want to view it. They can view it by the types of clothes – all, outer, top, 

bottom, or shoes. They also can view it by the order of colors, laundry from dirtiest 

to cleanest, or frequency of wear from the most worn to the least worn. Next, they 

apply filters to find clothes that match with today’s weather, today’s occasion 

and/or their chosen colors. The inventory is sorted out based on the filters applied 

and they choose clothes from the filtered results. With the chosen clothes, they 

explore various outfit ideas from the outfit generator. Once they find an outfit they 

like from the list of the outfit ideas, they preview what it looks and feels like. Once 

they decide what to wear, they check the locations of the chosen clothes before 

picking them up.  
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Figure 21. Information Architecture of Smart Closet 
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5.2.2 Features and Content 

Smart Closet provides a service mainly focusing on closet browsing. In order 

to create a good user experience on the service, it is important to make the platform 

functional with desirable and useful features and content to increase user 

engagement and motivation. There are some features designed in the platform 

along with the content to help users successfully achieve their desired goals.  

First, all the clothes users own are automatically saved and ready in the 

system in their 3D digital images, which is enabled by RFID tags [Figure 22]. 

Users do not need to take pictures of their actual clothes or upload them manually, 

which used to be a huge pain point for users when creating a closet on a digital 

platform. 

 

    
 

Figure 22. Landing screen (left) and home screen (right) 
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Second, users can access a holistic view of their closet inventories and view 

them by four main clothing categories – outer, top, bottom or shoes [Figure 23, 24 

& 25]. This is useful for those who are looking for clothes of a specific clothing 

category with easy access to the category views. It also allows them to quickly 

discover the number of the items of each category group with the quantity 

information provided in each tab.  

 

      
 

Figure 23. ‘All’ category view (left) and ‘Outer’ category view (right) 
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Figure 24. ‘Top’ category view (left & right) 

 

    
Figure 25. ‘Bottom’ category view (left) and ‘Shoes’ category view (right) 
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Third, a sorting feature enables users to arrange their closet inventories in a 

certain desired order [Figure 26]. The clothes are arranged by color by default, but 

they can be rearranged by the other sorting options – laundry and frequency of 

wear. The order of color starts from the base colors, which are white, beige, gray 

and black, to accent colors in the order of the color wheel, which are yellow, 

orange, red, purple, blue and green. The order of laundry descends from the dirtiest 

clothes to the cleanest clothes. The order of frequency of wear descends from the 

most worn clothes to the least worn clothes. The sorting feature is useful in 

browsing because it allows users to reach the desired result faster by arranging the 

inventory in the order that they want to see.  

 

     
 

Figure 26. Sort by laundry (left) and sort by frequency of wear (right) 
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Fourth, a filtering feature allows users to narrow their browsing ranges by 

matching with the three factors that are commonly considered when choosing 

clothes [Figures 27&28]. The three filters are the current weather condition, 

specific occasions for the day, and colors. Once the three filters are applied, the 

system brings up the results based upon Big Data analysis on users, including 

users’ preferences, personal styles, life patterns and more. The weather data is 

synced in real-time from an external weather provider. Occasions are identified 

from users’ schedules synced from their calendar apps. Choosing colors is 

completely up to users because it is a subjective decision that can be changeable 

anytime depending on their mood that day, their preferences, or their personalities. 

Having all three essential filters in one place makes browsing a lot easier and 

convenient without requiring users to look up the data separately or worry about 

how to choose appropriate items for specific conditions. Smart Closet does all of 

the analysis and finds the best ones for users. 

 

    
 

Figure 27. Filter by weather (left) and filter by occasion (right) 
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Figure 28. Filter by colors and color palette dropdown (left & right) 
 

Fifth, users can explore plenty of outfit variations with any chosen clothes 

from their closet inventories through an outfit generator [Figure 29]. The outfit 

generator shows many different ways to coordinate with the chosen clothes and 

users can browse through the various options from them. Based on the basic 

principle of the ‘capsule wardrobe’ concept, this feature is economical for users to 

learn ways to make the most of their closets. With the help of making outfits, they 

can learn how to style in various ways only with the pieces they have and gain 

expertise in styling from the practices overtime.  
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Figure 29. Outfit ideas exploration (left) and an outfit selection (right) 
 

Sixth, users can preview what the chosen outfits look and feel like through 

their 3D simulations [Figure 30]. The outfit preview is a good feature to give an 

idea of their looks and feel when different pieces are put together prior to trying on. 

The 3D simulations without human face or body lets users evaluate how well they 

can match together from an objective view. In addition, the visibility of materials 

of the clothes in the preview background in a collage form gives users an idea of 

how well the different textures match together. This unique approach is used to 

entertain users visually with the striking visuals. When users see an interesting or 

unexpected visual result, it stimulates their curiosity and increases their motivation 

to engage more with the products. 

 



 

 ５９ 

    
 

Figure 30. ‘Preview’ screen (left & right) 
 

Every piece of clothing manufactured in factories will have washable RFID 

tag affixed to its fabric, and this makes the system capable of tracking their every 

move throughout the lifetime. Every time a piece is purchased, worn, washed, or 

moved from one place to another, it is detected, and the data is recorded in its 

RFID tag [Figure 31]. Based on this data, users can figure out what is going on in 

their closets. First of all, they can track their inventories based on real-time updates 

for its quantity, if it is on, below or over the target amount they set. As seen at the 

top bar on the home screen [Figure 22], the user who configured her closet limit to 

50 pieces gets notified when her closet is over the limit. She is suggested to donate 

three pieces to a charity. It is a win-win situation for both users and society. While 

users can maintain their minimalist closet on a budget from an economical aspect, 

society can develop the shared economy in clothing. Second, users can access the 

product information, which includes brand names, product names, product sizes 

and purchase dates. Third, users can see the hygiene condition of every piece of 

clothing, which helps them easily distinguish laundry from non-laundry. In addition 



 

 ６０ 

to that, users can figure out what their favorite clothes are versus their least liked 

clothes based on the number of times they are worn. Lastly, the geo-location 

detection helps shorten the dressing time by informing users where the chosen 

clothes are before they search for them. 

 

    
 

 
Figure 31. Card expanded for detailed info (left) and ‘Location’ screen (right) 

 

 

5.3 Usability: UX and UI 
 

The design study is conducted to ensure that users have a positive experience 

with Smart Closet. Usability, in other words, ‘user-friendly’ design is crucial for 

users to achieve their specified goals with effectiveness, efficiency and satisfaction 

in a specified context of use.31 Usability can be measured by how easy a product is 

to use and access it. Through the study, I investigated some UX and UI best 

 
31 The official ISO 9241-11 definition of usability 
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practices for effective closet browsing experience while ensuring that users 

complete their tasks and access what they need fast and easily. 

 

 

5.3.1 Seamless Workflow and User Tasks 

The typical browsing experience, which can be seen in many subjects such as 

music, movies, books and other goods with online services, is designed for users to 

find a specific result they are looking for. However, this typical browsing UX is not 

efficient in terms of the complexity of the search system, which is not accessible to 

every user type. The typical search screen includes filtering and sorting functions 

for a fast procedure to the desired result. However, users are required to go through 

too many filters and sorting options to narrow their search and this is a painful step 

for those who do not know exactly what they are looking for or are not 

knowledgeable about the area of their search items. For example, a clothing rental 

service website, Matches Fashion [Figure 32], offers thousands of clothes and they 

provide a systematic search experience that requires going through many filters and 

filter options. This can be a challenge to those who only have a vague idea about 

the product information, such as designer name, brand name, color, material, etc.  
 

 
 

Figure 32. Main browsing system interface on Matches Fashion website 
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There are two methods used to solve the problem mentioned above. One 

method is to make the task simple and easy to complete by using buttons and 

tapping interactions while eliminating dropdown and input field interfaces which 

require a lot of clicks. The complex filtering system is replaced with the AI filtering 

feature, which automatically filters based on the current weather conditions, daily 

occasions and the specific colors users picked. Instead of going through mass 

filtering options, users can simply execute a filtering application by just one 

tapping on the filter button. Rearranging the inventory also can be done by tapping 

on one of the sorting buttons – sort by color, sort by laundry and sort by frequency. 

Access to a clothing category view can be done by tapping on the category tab 

button as well. Relatively, the overall browsing time becomes shorter by utilizing 

the button-driven interface which is very adaptable and learnable to users. 

Another method is to build a seamless and streamlined user experience 

without any disconnection between the screens or browsing steps. The entire user 

journey from the beginning to the end of the browsing process is designed for a 

continuous flow [Figure 33]. The first phase is browsing clothes based on users’ 

specific needs. Once users find clothes they want, they are encouraged to move to 

the next phase where they can access various outfit ideas, outfit simulations and the 

location map. The user experience is designed to complete one’s dressing 

experience in a minute through the smooth transitions between tasks and phases; 

and also by reducing unnecessary steps.  
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Figure 33. Smart Closet user flow diagram 
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5.3.2 Browsing UX 

There are many clothing types and styles that exist today but not everyone is 

aware of their names that are used in the fashion industry. It is difficult to 

distinguish which clothing falls into which types or styles because every piece of 

clothing can be dressed in different styles by the wearers. For example, leggings 

often worn under skirts can fall into the tights/socks category, but it can also turn 

into sports pants for indoor/outdoor activities. They also can be worn as underwear 

in the winter. Everyone can perceive clothing differently in terms of its purpose, 

type, style, and so on. Because of that, it can cause confusion to users when it 

comes to browsing clothes. 

In the browsing window [Figure 34], the clothes are displayed in four different 

rows, and each row represents a different category of clothing. I categorized them 

related to the human body; ‘Top’ includes any articles of clothing that cover the top 

part of the human body excluding face; ‘Bottom’ includes any articles of clothing 

that cover the bottom part of the human body excluding feet; ‘Shoes’ includes any 

articles of shoes that cover feet. ‘Outer’ includes any articles of clothing worn 

outside of innerwear on the whole body regardless of their lengths.  

 

 
 

Figure 34. Smart Closet browsing UI 
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The human body is generally described from top(head) to bottom(feet) and 
this correlates to the view of our body when dressing. Based on this logical order, I 
placed the four categories corresponding to the order of the human body part. 
‘Outer’ is placed on the first row, ‘Top’ is placed on the second row, ‘Bottom’ is 
placed on the third row, and ‘Shoes’ is placed on the last row. Placing each piece in 
the order from whole to top to bottom gives users an easy visualization when 
mixing and matching them together to make an outfit combination.   

Every row is designed as a carousel that enables users to reveal more content 
that is hidden outside of the viewport. Every carousel has its own independent slide 
which allows easy mixing and matching in the vertical order from top to bottom. 
The carousel interface works for saving the real estate on the screen while it is 
capable of delivering mass content on the same screen. The video streaming site, 
Netflix, is one example of where a carousel interface is used to display videos of 
different categories [Figure 35]. 

 
 

 
 

Figure 35. Netflix browsing UI 
 

 

5.3.3 Minimalist UI 

A minimalist design is important to enhance the usability of a product, and at 

the same time, increase user engagement through the beauty of simplicity. A 

minimalist design is incorporated into Smart Closet by removing any complexity in 

its interfaces but including only necessary elements to make the design simple and 

easy to understand. First, I eliminated unnecessary text in the content and 
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communicated important messages with simple visual cues. Screens with heavy 

text easily overwhelm users. In fact, they tend to not stay long in a text-heavy area 

but look for more visually attractive content. Consequently, visual symbols and 

icons are mostly used in the interface to communicate messages to users, which 

include symbols for alerts, hygiene condition, and frequency of wear, and all other 

icons used for buttons. Second, I used icon buttons for any functional elements 

across all screens instead of using text buttons. Icon buttons are more visually 

appealing than bold text buttons, and at the same time, it saves the real estate on 

screens. Third, I designed the interface to be free of confirmation buttons, such as 

‘OK,’ ‘NO,’ ‘Continue,’ ‘Done,’ ‘Delete,’ and ‘Cancel’. A confirmation button or a 

confirmation message box often pops up for user’s approval on requested operation, 

but it can be an extra step during their task procedure. By eliminating any kind of 

confirmation step in the design, it helps users execute actions immediately without 

any distraction from pop-ups.  

 

 

5.3.4 Gesture-based Interactions 

Gestures are physical actions users do to interact with an interface on a touch 

screen. Users are already accustomed to the fact that entire areas of the screen 

respond to touch. They expect some action when they tap, double tap, press and 

hold, swipe, or other gestures on an icon, an image, text, or other interactive areas 

on screens. Gesture-based interactions certainly speed up navigation by reducing 

the number of buttons and clicks. It is also fun and makes interaction with the 

interface easier. Further, users can feel more involved with the task than when a 

mouse is used. 

Smart Closet incorporates seven gesture interactions into the design. First, 

users can tap on buttons to apply an action such as a filter application [Figure 36]. 

A tapping gesture is also used to open a card to view clothing information or to 

navigate to a different page such as the preview page or the location map. Second, 

a rotating gesture is used for 360-degree view of a 3D clothing image [Figure 36]. 

Third, a vertical swiping/scrolling gesture is used for expanding and collapsing the 

category tab bar [Figure 37]. Fourth, a horizontal swiping/scrolling gesture is used 

for browsing clothes in the carousels [Figure 37]. Fifth, a touch and drag 
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interaction is used to select multiple cards at once on the selection mode [Figure 

38]. Sixth, a drag and drop interaction is used to move the group of selections to 

the outfit generator drop box at the bottom of the screen [Figure 38]. Lastly, a 

flicking gesture is used to pass to a next or previous image on the preview screen 

[Figure 38]. 
 

   
 

Figure 36. Interfaces where a tap and rotate gesture is applied 
 

 

   
 

Figure 37. Interfaces where a swipe and scroll gesture is applied 
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Figure 38. Interfaces where drag, drop and flick gestures are applied 
 
 

5.4 Aesthetic: Visual Language 
 

To make a good user experience design, not only functionality and usability of 

a product are important, but aesthetics also impacts the user experience of a 

product. Visually appealing design makes a product more usable than it actually is 

because its attractiveness elicits pleasant emotions in users. The aesthetics of Smart 

Closet is achieved through its consistent design across the platform with the visual 

elements united in one visual language system. By creating a visual language 

system specialized in the closet browsing experience, I could make every visual 

element in the interface align with the design rules specified. Smart Closet delivers 

the ‘future-oriented’ theme through its visual design, which is translated to be a 

minimalistic and dynamic design. The design topics below show how I leveraged 

the concept into Smart Closet’s visual language system.  

Smart Closet is designed based on the black monochromatic color scheme, 

which consists of the four black shades – black, dark gray, light gray and white 

[Figure 39]. Black is used for both basic elements such as text and highlighting 

some action states. The text in black fades well with the page while showing a 

good harmony with other elements on the screens. The icon buttons in black easily 

grab a user’s attention with its strong contrast and boldness. Dark gray is used for 
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the ‘normal’ state of the buttons whereas black is used for the ‘active’ state of the 

buttons. Light gray and white are used for the background colors for subtle contrast. 

The two alert colors, red and green are used to cue a negative and positive message. 

By limiting the numbers of colors in UI to one monochrome palette, it makes the 

main content with the full colored clothes stand out more with less distraction from 

other colors. 

 

 
 

Figure 39. Visual language – Color scheme 

 

The content of every page is laid out aligned on a 12 column-grid, which 

includes the margin and gutter. Based on the structure with an 8px unit, the margin 

is set at 72px wide on both side of the screen and the gutter is set at 24px wide 

between columns [Figure 40]. While margins and gutter are fixed, the column 

width is fluid for a responsive layout. It is set at 40px wide to fill up the 876px X 

1452px screen dimensions. Paddings between GUI elements and horizontal spacing 

between components go by an 8px increment. However, it allows a 4px increment 

for smaller components. Every screen is divided into two parts in a 1:4 ratio. The 

top part of the screen is where static data, such as a page title and the key values, 

are placed. It also includes navigational elements such as category tabs and alert 

messages that need to be easily catchy. The remaining part of the screen is where 

the main visual content goes. While the top part of the screen is fixed all the time, 

the bottom part is scrollable vertically and horizontally to reveal the content outside 

of the viewport. In summary, the UI design across the screens shows consistency in 

the structure of the layout and placement of elements. This helps users to become 

familiarized with the UI and remember the repeated pattern. 
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Figure 40. Visual language – Layout system 
 

A modern typeface font, Open Sans is used in the UI design to best 

communicate the simplicity and minimalistic concept. The typography scale 

includes 5 different styles [Figure 41], and every style is used in different instances. 

There are 3 heading styles, 1 body style and 1 label/caption style. Open Sans 

regular and semibold are used correlatively to give a contrast between primary text 

and secondary text. Through the type system specified in the study, it organizes the 

hierarchy of text elements on the screens and gives a better understanding of the UI.  

 

 
 

Figure 41. Visual language – Typography system 
 
 
 



 

 ７１ 

Linear icons are designed to match with a minimalist UI design in a visual 

language system while making sure they look simple and crisp enough with less 

detail. The icon scale is a combination of three sizes based on 8px increments: 

large size icon at 48px, medium size icon at 32px and small size icon at 24px 

[Figure 42]. 

 

 
 

Figure 42. Visual language – Iconography 
 
Using 3D rendering technique makes clothes images look more realistic with 

their rich details and full colors. It gives a more realistic feeling to users when they 

interact with the clothes on the screen [Figure 43]. It also shows a good harmony 

and balance in combination with other 2D elements in the interface. In addition, 

using motion graphics to express the weather conditions visually is effective 

because it brings it to our imagination. The moving images make the design look 

more dynamic and realistic. 

 

 
 

Figure 43. Visual language – Motion and 3D images 
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There are four patterns defined in the visual language to enhance users’ 

understanding on what they do and when to use them in context [Figure 44]. I 

investigated the best practices of the four patterns optimized to the closet browsing 

experience.  

The first pattern is the buttons. There are four types of buttons designed in the 

UI for different roles. The tab buttons are used for switching the closet inventory 

view between the clothing categories. The floating buttons are used for primary 

actions on the screens. For example, the filter buttons are treated as a floating 

button in the top center of the screen to grab the user’s attention. The navigation 

button, such as ‘Back,’ is also treated as a floating button and placed to be aligned 

on the center of the screen vertically for easy access. The flat buttons are used for 

secondary actions on the screens. For example, the sorting buttons are placed in the 

content between the filter buttons and the inventory list. There are secondary action 

buttons on the cards as well, such as the preview button and the location button, 

which allow users to interact with the cards’ contents. The buttons in the UI are 

also grouped in similarity in terms of what they do and what they are for. The 

button groups are placed in a hierarchical order on the screens. The first priority 

group, including the filter buttons are placed in the top center where human eyes 

glance first. To emphasize their priority on the screen, they are designed to look 

like they are floating by applying a drop shadow effect. The next priority group, 

including the category tab buttons is placed at the top of the screen for high 

visibility. The lower priority group, such as the sorting buttons, is placed 

underneath the first priority group and is treated as less noticeable by reducing the 

size of the buttons. As for the button use, users are required to tap on a button for a 

desired action. Then it changes its color to give a cue that it is selected and on an 

active state. The floating buttons work as a toggle that requires users to turn it on 

and off. Once the button is on, its color gets reversed from white to black and once 

it is off, the color gets reversed the other way. All the buttons are consistently 

designed in a round shape so that they are more touch-friendly with an index finger. 

The second pattern is the card. The cards are treated to float on the screen with 

a drop shadow applied. When the weather filter is on, they look like they are 

floating in the sky with a moving cloud image in the background. The combination 

of the floating cards and the moving cloud image increases realism. It makes users 
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feel like they are browsing their clothes while standing in the outdoors and feeling 

the weather. The cards are served in a small thumbnail size and a large size. On the 

thumbnail view, the card shows the image of the clothing and the information about 

laundry and frequency of wear through the symbols. When the card is enlarged, 

more details of the item are revealed.  

The third pattern is the visual cues. The visual cues in the UI include geo-

location signal, alert symbols, and symbols for laundry and frequency of wear. The 

geo-location signal is a green dot appearing on the location map that visualizes the 

user’s physical closet. With the green dot flickering, the geo-location information 

of a selected item is sent with its X, Y, and Z coordinate values. The alert symbols 

tell two different scenarios; the green check mark is when a user task succeeded, 

whereas, the red exclamation mark is when a user task failed. The symbol for 

laundry is designed in 5 levels using a water drop icon being filled by the level of 

dirtiness, starting from 100% to 0% in 25% increments. The water drop filled at 

100% means it needs to be washed, whereas, the empty water drop means it is 

clean with zero odor or dirt. The symbol for frequency of wear also works in the 

same way. It is divided into 5 levels. The heart filled with the color means the most 

worn among other clothes and the empty heart means the least worn.  

Lastly, the tooltips and message boxes have a dark background with white text 

on it. The geo-location tooltip appears as an overlay on top of the map and the 

message box appears on the home screen in the top banner. By using a dark 

background for the tooltip and message box, it draws attention easily with a strong 

contrast against the background.  
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Figure 44. Visual language – Patterns 
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5.5 Scenario and Prototype 
 

5.5.1 Persona 

Andrea is a fictional character [Figure 45] created in the study for better 

understanding of a user who represents a particular set of users. She represents an 

average lifestyle and patterns of people in their late 20s to early 30s age group 

particularly related to clothing, what they think about it, and what they need it for. 

Through the persona, it depicts why Smart Closet is needed and how it can help to 

achieve her goal for her specific needs.  

 

 
Figure 45. Persona – Andrea Lee 
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Here is Andrea’s story: 

Andrea is a self-employed graphic designer who loves to socialize with people 

from different professions. She likes to build her social network to expand her 

client base. Her days are typically full of meetings with clients and social events. 

She is conscious about what people think of her appearance, so she puts efforts into 

herself to look professional and fashionable. Every morning, however, she is 

confronted with difficulties for finding the best clothes for her day. Her challenge is 

how she can make most of what she has in her closet without spending extra money. 

Her problem is that she spends an unnecessary amount of time to get dressed 

including choosing clothes to coordinating them appropriately for her daily 

meetings, events, and also for the weather. She does not have good style sense, so it 

often challenges her. Her unorganized and overloaded closet is one of the reasons 

causing her stress. Her goal is to shorten the time of going through her closet and to 

find the best clothes and outfits for her day without any stress.  

 

 

5.5.2 Scenario 

Making a scenario in UX design is important to understand how a service or 

product can be best used for different use cases to solve a specific problem that 

users are faced with a specific circumstance. A scenario is made in the study to 

showcase Andrea’s experience with the smart closet platform in a particular 

background setting. The scenario is applied to the Smart Closet prototype for its 

demonstration to provide a better understanding of her journey of solving her 

struggling point. 

 

[Background] 

The scenario takes a place in the early fall of 2025 when Smart Closet is being 

widely used by a wide range of households. Smart Closet operates based on the 

technologies such as AI, Big Data and RFID that have been developed over the 

past years. Technological advancements have taken people to the point where they 

can finish their daily dressing within a minute by using Smart Closet. Smart Closet 

is capable of finding clothes tailored for every different user smarter and faster than 

a human and tracking all kinds of data of every manufactured clothing. 
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[User story] 

At 9:30AM on Thursday, September 27th, the weather is good for outdoor 

activities. It is little cloudy but has a nice and cool breeze outside. Andrea wakes 

up half an hour later than usual and is in a rush to get ready for her client meeting 

scheduled in the morning. Instead of grabbing any random clothes, she decides to 

get help from Smart Closet to find a good outfit. She launches the platform and 

scans through her closet at a glance. She then applies the weather filter to find 

which clothes are appropriate to wear in the current weather condition. Her 

clothes get filtered out based on the temperature 22°C. She then applies the 

occasion filter to find which clothes are suitable to today’s events. She checks her 

schedule pop up on the screen and realizes that she has dinner plans at Lounge 

with her school friends. She browses through her clothes filtered out based on the 

two events. She is moody now and wants to pick some bright colors that can give 

her positive energy. She opens the color palette from the color filter, picks white, 

pink and blue. She now sees the final 11 pieces of clothing filtered out based on 

the weather, occasion and colors she picked. She then selects all the 11 pieces and 

drop them into the outfit generator box to see what varieties of outfits can be 

made with the selected pieces. She now has access to the list of 21 outfit ideas 

Smart Closet recommends. She looks through them and chooses one outfit to 

preview what it looks and feels like. She is not sure about the outfit so continues 

previewing other outfit options until she finds one she likes the most. Once she 

decides, she opens the location map and checks where the chosen clothes are 

stored. She then picks them up from her physical closet and dresses herself. She 

checks herself through a mirror and is satisfied with her outfit choice. She leaves 

her home with a happy smile. She successfully finishes her meeting in the 

morning and has a wonderful time at dinner.   
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Figure 46. Smart Closet prototype screen flows 
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5.5.3 Exhibition 

The final phase of the study is the showcase of Smart Closet in the graduation 

exhibition taken place on December 11, 2019 in Samwon S&D Hall, Seoul 

National University [Figure 47]. The demonstration is done through the scenario-

based video prototype and the posters that explain about the Smart Closet platform, 

the UX design process and the visual language [Figures 48, 49 & 50].  

 

 

 
 

Figure 47. Smart Closet showcase in SNU graduation exhibition 
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Figure 48. Smart Closet exhibition poster 1 
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Figure 49. Smart Closet exhibition poster 2 
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Figure 50. Smart Closet exhibition poster 3 
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Chapter 6. Conclusion 

 
The study on UX design for closet browsing on Smart Closet, is conducted 

ultimately to ease the daily dressing experience from finding clothes to making 

outfits to putting them on. The study is developed through a methodical approach 

to make the best user experience of closet browsing with this platform. The design 

solutions are approached from the three UX perspectives: functionality, usability 

and aesthetic.   

Functionality is achieved by the platform architecture comprised of some 

useful features and content that make the user’s browsing experience successful. It 

includes the automated clothes tracking system based on RFID tags, access to an 

overview of a closet inventory, access to categorized views by clothing types, 

systematical arrangement by color, laundry and frequency, personalized filtering 

based on the weather, occasion and color choices, outfit idea exploration, 3D 

preview of outfits, and clothing locator.  

Usability is achieved by the four methods to help the user to achieve their 

desired goals easy and fast without any difficulties for browsing clothes. The first 

method is the user flow designed seamlessly and streamlined with easy user tasks. 

The second method is the categorization and carousel-based browsing UX. The 

third method is the minimalist design applied to the interface. The fourth method is 

the simple interaction design based on easy gestures, such as tapping, swiping, 

dragging and dropping, and flicking.  

Aesthetic is achieved by the visual language design that is optimized for closet 

browsing to appeal and please the user visually. The visual language unifies all the 

visual elements in the interface and provides consistent design across the platform. 

It includes the color scheme, layout system, typography, iconography, motions and 

images, and some UI patterns. 

With the final design outcome, a prototype is built based on the user story 

focused on a persona. The prototype demonstrates how she achieves her goal to 

find an outfit for her day through the step-by-step process. It also conveys how 

easy and joyful her browsing experience is with Smart Closet. 

In conclusion, the study result demonstrates that the two study goals are 
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achieved successfully. First, Smart Closet solves the problems identified in their 

daily dressing experiences with the best solutions found throughout the study. It 

eases their closet difficulties by helping them to find a perfect outfit tailored for 

their personal needs, in addition to the easy management of the closet to be 

minimalistic and organized. Second, the design solutions for closet browsing 

enable users to find clothes and outfits easily and fast with high satisfaction with 

the result and product use. They deliver a successful balance of the three aspects – 

functionality, usability and aesthetic - of making a good UX for closet browsing. 

The limitation of the study is that the study covers only up to the idea 

production and its simulation, but not a validation process of the design outcome. 

In the further study, Smart Closet will be evaluated with end-users for satisfaction 

of their needs through some user testing and feedback discussion. The next 

iteration will be conducted for the area of improvement identified to ensure this 

study successfully achieves its goals. 

The study brings significant impact on two areas. The study outcomes will be 

contributed to the development of Smart Closet in the smart home product industry 

with innovative product solutions introduced through Smart Closet. Moreover, it 

will help with the development of future UX design integrated with advanced 

technologies with the effective design solutions proposed for the closet browsing 

experience based on AI, Big Data and RFID technologies.     
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Abstract in Korean 

‘스마트 옷장’의 효과적인 
옷장 브라우징 경험을 위한  

UX디자인 연구 
 

안지윤 

디자인학부 시각디자인전공 

미술대학 

서울대학교 
 

21 세기를 살아가는데 있어서 단정하고 프로페셔널한 모습을 보여

주는 것은 사회생활을 하는데 중요하다. 특히 사람들의 복장은 자신의 

이미지를 구축하는 데 중요한 역할을 하며, 자신의 생각과 행동 방식에 

영향을 끼치고 다른 사람들이 자신을 어떻게 생각하는지를 좌우하기도 

한다. 하지만 많은 사람들이 매일 아침 무슨 옷을 입을지를 결정하는데 

불편함을 겪고 있다. 정돈되지 않거나 옷들로 넘치는 옷장을 헤매며 입

을 옷이 하나도 없다고 생각하며 분노를 겪기도 한다. 이 때문에 옷을 

찾고 서로 매치하고 입는데 불필요하게 오랜 시간이 걸리기도 한다. 이 

연구는 ‘스마트 옷장’ 플랫폼의 효과적인 옷장 브라우징 경험을 위한 UX 

디자인 솔루션을 제안하여 사용자들이 자신의 요구사항에 맞는 옷을 보

다 빠르고 쉽게 찾을 수 있도록 한다. 이를 통해, 사용자들의 옷 입는 

경험이 더 편리해지고 옷장을 더 효과적으로 관리할 수 있도록 한다. 

연구 방법론에는 관련 문헌 검토, 질적 연구를 통한 사례 연구, 

실용적 연구를 통한 디자인 연구로 구성되어 있다. 문헌 연구에서는 

인간의 삶과 관련하여 옷의 중요성을 이해하고 ‘스마트 옷장’이 필요한 

5가지 이유와 관찰점에 대해서 더 깊이 연구한다.  

사례 연구에서 연구 주제와 관련된 세 가지 사례를 질적 연구를 

통해 검토하고 분석한다. 최종 사용자들의 피드백을 수집하여 분석하고 

본 저자가 직접 실행한 사용자 테스트로부터 개인 피드백을 바탕으로 

분석을 한다. 이를 통해 발견된 통찰점들을 정리해 다음 단계의 디자인 

연구에서 활용한다.  
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디자인 연구에서는 ‘스마트 옷장’의 최종 디자인 컨셉을 만들기 

위해 컨셉화 과정을 거친다. 여기에는 빅 아이디어, 컨셉 스케치, 디자인 

반복과정 및 피드백 토론이 포함된다. 최종 디자인 컨셉이 정해진 후 

기능성, 사용성 및 심미성 이 세가지의 접근 방식을 통해 ‘스마트 

옷장’의 효과적인 옷장 브라우징을 위한 최상의 UX 솔루션을 찾는다. 

마지막 단계에서는 디자인 결과물을 사용한 페르소나에 중점을 둔 특정 

사용자의 스토리를 기반으로 프로토타입을 만든다. 

이 연구의 결론에서는 다음의 다섯가지 결과를 보여준다. 첫째, 

‘스마트 옷장’은 AI, Big Data, IoT 및 RFID(Radio Frequency 

Identification) 기술을 통합하여 연구된 미래형 플랫폼으로 사용자가 

효율적으로 옷을 찾을 수 있도록 가장 최적화된 옷장 브라우징 경험을 

제공한다. 둘째, 옷장 브라우징을 위한 디자인 솔루션은 기능성을 

높임으로써 달성한다. 기능성은 유용한 기능들과 내용들을 디자인하고 

플랫폼 구조 설계를 통해 측정된다. 셋째, 옷장 브라우징을 위한 디자인 

솔루션은 사용성을 높임으로써 달성한다. 사용성은 사용자 플로우, 

브라우징 UX 디자인 패턴, 미니멀리스트 UI 및 제스쳐 기반 인터렉션 

디자인을 통해 측정된다. 넷째, 옷장 브라우징을 위한 디자인 솔루션은 

심미성을 높임으로써 달성한다. 심미성은 미래지향적 플랫폼에 최적화된 

디자인 언어 시스템을 통해 측정된다. 마지막으로, 사용자 스토리를 

기반으로 제작한 프로토타입을 통해 사용자가 ‘스마트 옷장’을 사용하여 

원하는 목표를 성공적으로 달성하는 과정을 보여준다. 

본 연구 결과는 두가지 시사점을 보여준다. 프로덕트 비전에서의 본 

연구 결과는 사람들의 삶의 질을 한층 높일 수 있다는데 의의를 둔다. 

더욱 쉽고 효율적인 방법의 옷 입는 경험을 통해 본인의 자신감과 

권한을 높이고 이를 통해 사회 생활에서의 성공과 개인 생활에서의 

행복을 얻을 수 있다. 디자인 비전에서의 본 연구 결과는 ‘스마트 

옷장’이란 혁신적인 플랫폼과 이를 위한 최적의 사용자 경험 디자인을 

새롭게 제안함으로써 스마트 홈 기술 산업에서의 UX 디자인 개발과 

첨단 기술을 통합 한 미래의 UX 디자인 연구에 기여한다.   

 
주요어 : 스마트 옷장, 옷장 브라우징 경험, UX 디자인 솔루션, 디자인 

언어 시스템, 스마트 홈 기술 
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