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Abstract

Makeup is a routine activity, but its processes vary widely and branch out in complex
ways as individuals adjust their makeup to suit various life situations, such as time,
place, and occasion (TPO). Despite this, detailed makeup procedures often exist only in
the individual’s mind, with few opportunities to learn from others. As a result, many
people apply makeup in their way and lack confidence in their makeup skills.

Recently, makeup tutorial videos on social media have gained popularity as tools for
learning from others’ techniques. However, existing keyword-based search methods make
it difficult to find videos that consider an individual’s makeup process, and the processes
presented in these videos often differ significantly from the viewer’s routine, making them
difficult to apply. These issues stem from the inability to engineer the makeup process.

In this study, I focus on flowcharts as a structuring method for makeup processes
and propose a flowchart specialized for makeup processes. Additionally, I developed a
system called Make-up FLOW to implement this structured approach. This study seeks
to leverage makeup flowcharts to facilitate the adoption of new makeup techniques and
enhance users’ confidence in their makeup skills.

First, I examined the appropriate format for representing the makeup process in a
flowchart. The results revealed the necessity of predefining selectable options. Additionally,
I determined that nodes representing processes must include three key pieces of information:
the face part, the item used, and the item’s texture. Based on these findings, I proposed a
flowchart format specialized for representing makeup processes, implemented a prototype
system called Make-up FLOW, and conducted usage experiments. The results suggested
that structuring gives users an overview of their makeup routines. Furthermore, the
proposed method has minimal functionality as a general-purpose method for creating
makeup flowcharts and has established the basis for representing makeup processes.

Next, I investigated a method for calculating the similarity of makeup processes between

users based on makeup flowcharts. The similarity calculation methods utilized in this



study were the normalized Levenshtein distance and cosine similarity based on N-gram
frequency. The analysis revealed that the Levenshtein distance has a higher overall
similarity than the cosine similarity. Additionally, I found that using the sum of standardized
Levenshtein distances for part and item/texture information allows for identifying pairs
of users whose makeup nodes significantly overlap and whose sequence of parts and the
distribution of steps per part are similar.

To verify the applicability of the proposed method for recommending makeup tutorial
videos, I constructed a dataset of makeup flowcharts from 103 videos by 53 beauty
YouTubers. I conducted an experiment that recommended makeup videos to users based
on the similarity of their makeup processes. The results showed a weak correlation
between the similarity scores and the video ratings when videos were recommended based
on Levenshtein distances calculated using only the first half of the process. However,
the overall recommendation accuracy was insufficient, highlighting the limitations of
recommending videos based on the similarity of makeup processes.

Finally, to evaluate the applicability of the proposed method for supporting the adoption
of a new makeup process, I proposed Make-up FLOW 2.0—a system enabling users to
search for others’ makeup flowcharts or tutorial videos based on process information
and integrate them into their makeup routines. I developed a prototype system and
experimented with makeup based on the makeup flowcharts created using the system. As
a result, users found many incorporated processes effective when they performed makeup
based on their created flowcharts. Sharing makeup flowcharts allows users to assess the
usefulness of a video for their needs before viewing it. It can also selectively incorporate
information based on their processes during viewing, enabling them to accumulate helpful
knowledge efficiently. Additionally, the sorting function based on the similarity of makeup
processes was particularly effective, indicating the possibility of stimulating new interest
in videos not found in conventional searches.

The above experiments suggest that engineering the makeup process makes it possible
to efficiently collect and store makeup information that is easy for users to implement
and use as a reference. I expect the continuation of this effect to help individuals acquire

confidence in their makeup skills.
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