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Abstract; Objective According to clinical demand of quantification evaluation on flat foot and high arch, an
intelligent and rapid method to diagnose arch shape based on principal component analysis ( PCA) of plantar
pressure is proposed, and its clinic validity is tested. Methods Volunteers diagnozed as abnormal arch and
healthy arch were included in this study, and a portable intelligent arch test system was designed and developed.
By adopting thin-firm piezoresistive sensor array with 44 rows, 52 columns of sensing units, the system could
collect plantar pressure distribution data from the subjects under static standing. Foot axis could be fitted
automatically by using the self-programmed PCA, so that foot diagnosis was completed with diagnostic report.
The plantar pressure results from the system were compared with those from the existing plantar pressure
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acquisition device, so as to verify precision of collected data. The accuracy of the diagnosis algorithm for flat foot,

high arch and healthy foot was verified through comparison with clinical diagnosis. Results

The result of the

system had a good correlation with that of the existing plantar pressure acquisition device, the deviation of contact

area acquired by the system was smaller than 3. 2% , and the angle deviation of the fitted foot axis with clinically

defined angel was less than 1°. The system was capable of making diagnosis on arch shape that was 92. 6%

consistent with the clinical diagnosis. Conclusions PCA is introduced to automatically fit foot axis to achieve the

purpose of fast and accurate extraction of foot arch information. The method can be used to assist clinical

diagnosis of flat foot and high arch foot, and contribute to quantative analysis on foot arch deformity and its

pathogenesis study.

Key words: foot diagnosis; plantar pressure; principal component analysis ( PCA) ; flat foot; high arch foot
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Fig.1 Flow map of the preprocess on plantar pressure data
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Fig.2 Schematic for the overlying controlled experiment
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Tab.3 Results of the controlled experiments between the system diagnosis and clinical diagnosis
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Fig.6  Static plantar pressure test results from subjects with different arch shapes
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