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Abstract

In this paper, the purpose is to create a standard of Al training dataset type for commercial space design. As the market size of the
field of space design continues to increase and the time spent increases indoors after COVID-19, interest in space is expanding
throughout society. In addition, more and more consumers are getting used to the digital environment. Therefore, If you identify
trends and preemptively propose the atmosphere and specifications that customers require quickly and easily, you can increase
customer trust and conduct effective sales. As for the data set type, commercial districts were divided into a total of 8 categories,
and images that could be processed were derived by refining 4,009,30MB JPG format images collected through web crawling.
Then, by performing bounding and labeling operations, we developed a 'Dataset for Al Training' of 3,356 commercial space image
data in CSV format with a size of 2.08MB. Through this study, elements of spatial images such as place type, space classification,
and furniture can be extracted and used when developing Al algorithms, and it is expected that images requested by clients can be
easily and quickly collected through spatial image input information.
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1. Introduction

The size of the market in the field of spatial design
continues to increase regardless of type, and the
importance is increasing in proportion (Lee, et al., 2019;
Yonhapnews, 2021). In specific, as the time spent indoors
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increases after COVID-19, interest in space in society as a
whole is increasing, while the amount of consumption for
space improvement continues to rise((Lee, et al., 2020).
According to the National Statistical Office and Samsung
Fashion Research Institute, the size of the domestic
lifestyle (home furnishing) market has grown from 8
trillion won in 2010 to 13.1 trillion won in 2016, nearly
doubling in six years, and reaching 18 trillion won by 2023.
was estimated to be in the billions of dollars.

In the private and public sectors, there is a growing
interest in improving and supporting sales space (Lee,
2020). As more consumers are familiar with the digital
environment, distribution channels are diversified
according to online-based consumption patterns, and the
role and change of commercial space are intensifying as
non-face-to-face becomes common (Hankyung, 2022; Kim,
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2022; Hwang & jiyoung, 2020; Sudiatmika, & Ariantini,
2021).

For this reason, it is very necessary for space designers
to collect consumer requirements and deliver concepts and
images according to the field composition and ratio when
delivering design intentions, and space designers are using
various  technology  strategies to plan  smooth
communication and efficient design in accordance with the
rapidly changing consumption environment (He, 2019).

It takes a lot of time to collect design image data
necessary for this process, and securing a large amount of
spatial design references enables various suggestions
according to the requirements of the customer, which is
directly related to an increase in sales success rate(Kim,
CHOI, Song, & Moon, 2022). If crawler is activated, anyone
can easily and quickly obtain the latest information (Kim &
Kim, 2021; Hong, 2020), and if a space design trend is
easily and quickly identified and preemptive suggestions
are possible based on the secured image, it is expected that
sales will proceed effectively by increasing customer
trust(Batini et al., 2009).

In this study, images are collected and processed to
establish standards for Al learning datasets for commercial
space design. Through this, we intend to develop a web
crawler that automatically crawls the desired image by
entering the desired conditions such as website address,
space shape, design concept, and color.
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Figure 1: Growth trend of the domestic lifestyle (home
furnishing) interior market

2. Dataset Generation Procedure

First, an overall plan to secure, process, and analyze data
was established, and criteria for classification were
established. Second, commercial space design was
analyzed and classified into 8 types of businesses. Thirdly,
image data were collected by dividing them into seven
subdivided columns. Fourth, we organized our own data
and collected additional data such as public data through
web crawling to perform bounding and labeling tasks.

Results data were derived through data processing such
as additional types of concreteness and data purification.
Based on this, the final result data set was completed
through a procedure to verify, modify, and supplement the
derived data((Pipino, 2002).

Planning:
Establish a plan to acquire, process, and analyze
data, and set criteria for type classification

|

Status Analysis And Type

Classification:
Analyze commercial space design status and
classify image types

\

Data Supply:

Retained data and additional data collection
through web crawling

|

Processing Work:

Derivation of result data through materialization of
type and data processing

|

Dataset Complete

Completion of the final result dataset through data
validation, correction, and supplementation

Figure 2: Process of Dataset Development

3. Data Acquisition Process

In this study, before securing data, a plan to secure,
process, and analyze data was established in consultation
with a company specializing in data processing, and a plan
for the processing process, such as specifying and selecting
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columns, was also established (Kim, et al., 2020). Afterwards,

through the analysis of previous studies, it was confirmed
that the main industries that small businesses engage in are
catering, sales, and lodging, and the commercial space
design was analyzed by focusing on the major industries.

Table 1: Place type of commercial space

classification Sectors classification Sectors
Restaurant Mart
cafe
Catering Bakery Cafe Store Supermarket
Food Court
Convenience
Pub Store

Afterwards, the restaurant industry was classified into 5
categories, namely restaurants, cafes, bakery cafes, food
courts, and taverns, and the retail stores were classified into
3 categories, namely marts, supermarkets, and convenience
stores. The final 8 types of places designated in this way
were divided into 5 letter-type columns, respectively, into
space form, design concept, interior material, color, and
industry. In addition, the image data was collected and
organized based on the criteria of classifying the bounding
position and bounding size into two numeric type columns.
In this process, the necessary data was reinforced, and one
‘accessibility’ column was added for efficient offline sales,
and it was collected and organized into a total of eight
columns.

Table 2: How to use spatial image search Al

objects or were out of focus, and the final processable
images were derived through pre-quality inspection such as
image quality and format, and bounding and labeling of
location, space, and furniture types.

4. Results Deployment

4.1. Collected data (image)

The collected data is commercial space image crawling
data as of 2022. It includes 3,356 indoor images of
commercial spaces, and the image file name is written in
English and the type of place is described. The size of the
data is 4,009.30MB, and the file format is jpg. The renewal
cycle of data is once, and the method of provision was
downloaded from the ‘Data Voucher Business
Management System’.
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Figure 3: Collected Data
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4.2. Result data (dataset)

The range of result data is a dataset of 15,5000 annotation
results, including data file ID, figure shape, annotation
details, and class. This is the actual result data of
‘Establishment of an Al learning dataset using spatial
images’ and consists of a total of 8 columns: ‘space shape,
design concept, interior material, color, industry, bounding
location and size, and accessibility’. The size of the data is
2.08MB, and the file format is CSV. As with the collected
data, the renewal cycle of the data is once, and the method
of provision was downloaded from the ‘Data Voucher
Business Management System’.

Image data collected through web crawling, in addition to

Table 3: Outcome Data (Dataset)
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images owned by the company, were excluded from
images that do not have target objects or are out of focus.
went through Afterwards, work rules were established by
defining classes and items, and an Al learning dataset was
built by labeling the results of annotation work. As a result,
after deriving a final processable image through
preliminary quality inspection such as image quality and
format, the type of place, space classification, and furniture
type were bound and labeled.

As a result, it is in the planning stage to develop Al
algorithms and select learning models and to modularize
them, and algorithm development and web crawler
planning using datasets have been visualized.
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5. Conclusion

Before data application and utilization, it took a lot of
time to collect data by listening to the client's requirements
and consulting with the company's internal personnel to
collect data, and to refine image data, collect additional
data, and provide it to the client.

Since a basic dataset has been established after data
application and utilization, it is expected that the image
required by the client can be collected quickly and easily
through spatial image input information. We then expect
that it will be easy to find similar types of images even if
the desired image is not finally implemented on the dataset
we have(Lee, et al., 2022). In addition, it is expected that
new customers who need space design can be introduced in
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addition to customers who have requested space design
consulting from existing companies through external
promotion after establishing the service, and sales can be
increased by securing customers through various business
channels.

Since spatial design is three-dimensional, it has temporal
and spatial constraints and diversity. Therefore, since
information such as continuous trend changes and new
material development is vast, it is difficult to accommodate
all information with the current amount of datasets. Thus,
more data and images should be reinforced to increase
smooth crawling and accuracy. However, there is a
significant meaning that consumers wanted to provide
customers and sales and sales points that designers can
easily present the foundation of web chromatography.

In future studies, we intend to develop an Al algorithm
with this dataset. In addition, it is necessary to establish a
dataset to design other industries or residential spaces. It is
expected that this will expand the scope of customers by
pioneering sales in all fields such as individuals, public,
and companies, and will not only secure continuous sales
but also help designers in the same industry(Kim et al.,
2020).
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