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Application and development of a machine learning
based model for identification of apartment building
types
— Analysis of apartment site characteristics based on
main building shape —
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ABSTRACT

This study aims to develop a model that can automatically identify the rooftop shape
of apartment buildings using GIS and machine learning algorithms, and apply it to
analyze the relationship between rooftop shape and characteristics of apartment
complexes. A database of rooftop data for each building in an apartment complex was
constructed using geospatial data, and individual buildings within each complex were
classified into flat type, tower type, and mixed types using the random forest algorithm.
In addition, the relationship between the proportion of rooftop shapes, development
density, height, and other characteristics of apartment complexes was analyzed to
propose the potential application of geospatial information in the real estate field. This
study is expected to serve as a basic research on Al—based building type classification
and to be utilized in various spatial and real estate analyses.

KEYWORDS : Apartment, Main Building Shape, GIS, Random Forest Machine Learning.
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TABLE 1. Literature review related to apartment types

Author Study area Classification form Analysis content
(Year)
Choi Daegu, — L C o Towr Characteristics of apartment types by
(1997) 606 public housing complexes o year of construction and area of use
Kim Metropolitan area, —C Y Gid Trend of change by year and
(2006) 20 apartment complexes o comparative analysis with Japan

Kim et al, design proposal, Identify the latest apartment design
(2010) 10 apartment complexes Plate, Tower trends

Lee and Kim Daegu, LY Plate Resident preference survey by
(2015) 10 apartment complexes t apartment type

More than 7 buildings, ey Rectalngle, Obtuse-angle, Main shape of apartment

Ko and Lee 500 households Butterfly, Wing, Polygon, discrimination method and suppl

(2022) ’ Staggered—squares, Circle, Curve, y

A total of 4900 apartment complexes

Special type change by year
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TABLE 2. Examples of types by main building shape of apartment

Plate—Type Tower—Type Mixed—Type

Butterfly

Complex
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FIGURE 1. Apartment complexes and building geographic information data
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TABLE 4. Random forest parameters

Name Value
n—estimators 50
max_features 7

min_samples_leaf 1
min_samples_split 2
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TABLE 5. Comparison of model performance (Accuracy)

Training Data Test Data

Decision tree 0.9982 0.9453

XGBoost 0.9959 0.9873

LightGBM 0.9964 0.9878

Random forest 0.9971 0.9878
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TABLE 6. Main building shape analysis result

Plate—Type Tower—Type Mixed—Type Total
Number (%) Number (%) Number (%) Number (%)
Building 4,928 (31.85) 9,205 (59.5) 1,338 (8.65) 15,471 (100)

Apartment Complex 871 (23.33) 2,674 (71.61) 189 (5.06) 3,734 (100)
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TABLE 7. Main building shape of large—scale apartment analysis result

Plate—Type Tower—Type Mixed—Type Total
Number (%) Number (%) Number (%) Number (%)
Building 2,562 (35.42) 3,486 (48.19) 1,185 (16.39) 7,233 (100)
Apartment Complex 468 (38.02) 582 (47.28) 181 (14.70) 1,231 (100)

TABLE 8. Result of main building shape distribution by construction year

Year of construction

Before 2002 2002~2006 2007~2011 2012~2016 After 2016
Plate (%) 57.77 40.90 27.85 17.62 20.37
Tower (%) 30.02 50.86 56.74 60.63 47.36
Mixed (%) 12.21 8.24 15.41 21.76 32.26
Number of apartment 203 311 036 011 180

complex
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TABLE 9. Main building shape distribution result by floor area ratio
Floor area ratio
<200% 200~250% 250~300% 300~350% 350~400% >400%
Plate (%) 41.87 34.65 4219 62.31 43.22 15.34
Tower (%) 37.91 38.67 37.71 26.87 44.96 79.11
Mixed (%) 20.21 26.69 20.10 10.83 11.82 5.55
Number of apartment 122 290 286 110 109 314
complex
TABLE 10. Main building shape distribution result by building coverage ratio
Building coverage ratio
<20% 20~30% 30~40% 40~50% »50%
Plate (%) 39.33 44.67 32.31 18.53 15.74
Tower (%) 42 57 33.54 53.42 76.56 78.09
Mixed (%) 18.10 21.719 14.27 4.91 6.17
Number of apartment 307 503 65 7 044
complex
Ao 7 T O] &2 AL 8). A9&y F5EY IAAE AEE 20~
|45 ¥ SN £y E ARy 84 30% THE V1IdoR T WEE Rt #
£ 300% olste] olgtE wdA|ox= FEgX 3} 282 AdE 20~30% A s
Wb Holx] okl S Al 3 B sto Z¥z} 44.67%, 21.79%°]11, BAE-S wt
st HER fAEHT, IAFEI S5 2 TAaste] 33.54%2 WES Helth o]F
200~250% T7F AF WEo] k. F&H 2= B B8Ee 7adky, SAEe |
2 W= 8245 300% olAtelMRE vehd & S7Fhs @ldo] YERdTHER 10).
ot £84%F 300~350% TrlAe= FAEH9 Hy=4 H FegA EXE Ayyd 10
H|Zo] 20% ol WA et © = olgtelAs BIE Y vlFo] 50.62%= 7}
Fegol nlgo| Z47; oF 10%4 7Ahg) o] A =1, JAEo] 43.18%, if“‘&‘ol 6.2%2)
F350% ol TRIeIME B HiFe] A REE malth oF 11~30%9 A4 87%2)
& AF2dlo] 350~400% T-rellME 44.96%, ol E ©A|7} o] FIhe| #oﬂai_o_ﬂ%, T
100%018 FRINE 79.11%F ANt QL REE WA obhE BAeh FARE W& 1)

o} o]g} wigZ $dEe ule2 A% At o}, 1?& T7F oSS WEEe §743]
o] Z}Z} 43.22%, 15.34%2] H]E&S HOITH(Z o] 53l UFEo] BE o R AT E Ao
9. vehdth 41% ool olgtE wAlelE W
TABLE 11. Main building shape distribution result by highest floors
Highest floors
~10th 11th~20th 21st~30th 31st~40th 41st~

Plate (%) 50.62 36.96 38.65 17.68 0

Tower (%) 4318 47.08 44.20 60.46 95.56

Mixed (%) 6.20 15.96 17.15 21.86 4.44
Number of apartment 30 600 468 103 20

complex
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