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Exploring Data Augmentation Ratios for YOLO-Based Multi-Category
Clothing Image Classification by Model Size
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ABSTRACT

With the recent adoption of Al by various clothing shopping platforms and related industries fo meet consumer needs and enhance
purchasing power, the necessity for accurate classification of clothing categories and colors has surged. This paper aims to address
this issue by developing a deep learning model that classifies various clothing items and their colors within a single image using buyer
review images. After directly crawling buyer review image data and performing various preprocessing steps such as data
augmentation, we ufilized the YOLOv10 model fo detect clothing objects and classify them into categories. Subsequently, to improve
color extraction, we implemented a cropping method to isolate clothing regions in the images and calculated the similarity with a color
chart to extract the most similar color names. Our experimental results show that our approach is effective, with performance increasing
with model size and augmentation scale. The employed model showed stable performance in both clothing category and color
extraction, proving ifs reliability. The proposed system not only enhances customer satisfaction and purchasing power by accurately
clossifying clothing categories and colors based on user review images but also Ilays the foundation for further research in automated
fashion analysis. Moreover, it possesses the scalability to be utilized in various fields of the related industry, such as fashion frend analysis,
inventory management, and marketing strategy development.

= keyword : clothing classification, object detection, color extraction, hyper-parameter fine-tuning, image augmentation
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(Table 1) Comparison of mAP performance for
different combinations of parameter
numbers and hyperparameter tuning

Model | #Params |AUE™M 1 APS) | mAP50-95
tion size

None 0.668 0.612

YOLOVION 23M x2 0.763 0.666

x3 0.760 0.661

None 0.682 0.630

YOLOVIOS | 7.2M x2 0.788 0.694

x3 0.813 0.714

None 0.724 0.651

YOLOVIO-M | 154M x2 0.785 0.691

X3 0.834 0.736
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(% 2) YOLOVIOm Fdl 2o o|F FiH12|H Ms Zo}
(Table 2) Performance results by apparel category
for the YOLOv10m tuned model

Class Precision| Recall mAP50 | mAP50-95

blazer 0.931 0.792 0.919 0.804
cardigan 0.822 0.713 0.841 0.747
coat 0.747 0.833 0.862 0.785

cottonpants | 0.887 0.688 0.859 0.767
denimpants | 0.873 0.737 0.907 0.786
hoodies 0.711 0457 0.682 0.587

(192, 197, 193) © 54.B5% (42629)

The color is closest to silver

-0.5

0.0 4

0.5 T
-0.5 00 05

(103, 106, 101) @ 39.21% (30567}
The color is closest to dimaray

-0.5

0.0

0.5
-0.5 00 05

(3% b) ofF A F& ofjAl

jacket 0.789 0.504 0.738 0.655 (Figure b) Example of extracting apparel colors
longsleeve | 0.854 0544 0.802 0.703
mim | 0878 | 06 | 079 | 0712 (E 3) oIf M A2 250 et 257 45 2}
md@g 0614 0833 0.866 0.768 (Table 3) Performance for color range classification
shirt 0.952 0.508 0.76 0.679 of apparel
shortpants 0919 0.75 0.874 0.712
shortsleeve 0.958 0.907 0.978 0.856 Color True False Accuracy
skirt 0.826 0.757 0.87 0.682 black 0 8 084
slacks 0867 | 0636 | 0847 0.73 ac :
sweater 0728 | 0474 0.683 0.621 white 48 2 0.9
trainingpants | 0751 | 0478 | 0723 | 06% grey 4 9 0.82
all 0837 | 0623 | 0834 | 073 blue 1 5 0.9
orange 46 4 0.92
ANs AHEW 7 =2 mAPRS EA% 2d F red 47 3 0.94
é’}olfﬁﬁl—ﬂ}ul E‘] 'I‘::‘rlé »JZ—?—:ILTO_“ YOLOVIOI’II% }\]'%?}—l— —‘Jj—]é_] purple 41 9 0.82
2 Q8 )50 3 29 dol8g Agaee ug ik " p 9
o0, oluf o] mAP50%t 0.834E 71E3ISith
B brown 42 8 0.84
s Edo tiste] oFe] e EE AA) €4 2 1 e s 090
3 45L ulaE Ase ¥ 29 2 A4 FHA B yeou :
precision 0.837, recall 0.623, mAPS0 0.834, mAP50-95 others M 6 088

0.736= Uelion, Fe2d A5 Ay BE S
o] thate]l mAP509] 7% 0.68 ©]4, mAP50-95¢] 7%
0.62 °149] AAgE HojFth
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(Figure 6) Example of developing a review webpage
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