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Automatic measurement of key dimensions for Han-style costumes
based on use of convolutional neural network
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Abstract In order to quickly and accurately obtain the key dimensions of the ancient Chinese Han-style
costumes with scarce sample data, a clothing size measurement scheme based on the use of convolutional
neural network was proposed in this paper. Firstly, a two-stage convolutional neural network model
GlobalNet-RefineNet was built for detecting the key points. The accuracy of the key point recognition was
improved through twice transfer learning and repeated iterative training. An algorithm was used to get the
pixel distance between coordinate points. Combined with the tiles of Han-style costume and at least one
real measurement size given in the museum or excavation report, the size data of the whole garment were
obtained through proportional mapping. This research used the top of a Han-style costume as an example
for experiments. The research results show that after two times of transfer learning, the model has a high
degree of convergence and good training effect. The relative error of costume top size measured by this
scheme is between 0.59% —4.17%. This research provides new ideas for the restoration research of
traditional clothing and the measurement of cultural relics.
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Fig.2 Two-stage convolutional neural network structure diagram
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Tab.1 Key point detection results after first training
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Tab.2 Key point detection results after second training
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Fig.4 Detection effect of Han-style costumes after first

training. (a) Modern Han-style costumes ; (b) Ancient

Han-style costumes
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Fig.5 Detection effect of Han-style costumes after second

training. (a) Modern Han-style costumes; (b) Ancient

Han-style costumes
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Tab.3 Size measurement table of women’s jacket

with geometric patterns
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Tab.4 Size measurement table of plain silk shirt
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Tab.5 Size measurement table of blue crepe short

women’s Bufu with unicorn pattern
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