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Feature Extraction of Foot Movement Based on Plantar Pressure
Distributions

SONG Liwen®®, XIANG Changcheng®®, QIU Da*°, CHEN Shigiang®®
(a. Key Laboratory of Green Manufacturing of Super-Light Elastomer Materials of State Ethnic Affairs
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Abstract; Objective To analyze the statistical behavior of plantar pressure distribution, extract the characteristics
of foot movement, and provide references for application of gait recognition in medical clinical diagnosis,
rehabilitation training and public health. Methods The collected foot pressure data were prepossessed, statistical
analysis on the data was performed, the footprint reconstruction was realized, and the pressure distribution rates
of the footprints, segmented regions and each region were compared and analyzed, so as to decompose the foot
motion characteristics. Results Based on the cross point of pressure peak curve in different regions, the plantar
region was divided into toe region, metatarsal region, arch region and heel region, which could accurately extract
the foot movement characteristics. Conclusions The peak plantar pressure is used to extract the characteristics
of foot movement, which is divided into landing stage, whole foot contact stage, heel tiptoe stage and ground off
stage.

Key words: gait recognition; plantar pressure distribution; region segmentation; footprint reconstruction; feature
extraction
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Tab.1 Basic information of the subjects
. ‘ - . PATHE/ (km-h™") 4/mm HARI /s

AE B el 5 WiE/kg  EERIY i = i = 5 =

20~30 5 189.0 78.0 45.0 4.70 4.76 740. 83 764.75 0.57 0.57
B 188.0 71.0 42.0 4.92 4. 89 755. 88 745. 46 0.55 0. 54
5 182.0 85.6 41.0 4.21 4.38 692. 24 707. 43 0.59 0.58
s 167.5 75.6 39.0 5.55 5.48 749.91 757.52 0. 49 0.49
© 169.5 63.8 39.5 4.98 5.03 722. 46 732.25 0.52 0.52
i@ 162.0 56.6 37.0 4. 84 4.91 685. 45 693. 08 0.51 0.51

31~40 Ui 194.0 103.2 44.0 4.03 3.92 679. 54 678.79 0. 60 0.62
5 195.0 88.4 42.0 4.87 4.82 746. 54 726.70 0.55 0.54
5 183.0 85.0 43.0 4.56 4.58 735.29 723.70 0.58 0.56
& 174.5 65.6 39.5 4. 86 4. 89 718. 54 716. 04 0.53 0.52
'y 170.0 66. 1 39.0 5.48 5.68 731. 00 749. 33 0.48 0. 47
I 161.0 87.0 38.0 4.99 4.95 635.95 641. 41 0.45 0. 46

41~50 B 175.0 63.0 43.0 4. 88 4.92 704. 16 705. 54 0.51 0.51
5 184.0 84.0 44.0 5.29 5.02 767. 66 715.95 0.52 0.51
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i@ 177.0 76.8 41.0 6.02 6.10 792.70 786. 04 0.47 0. 46
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& 171.5 74. 6 39.0 4.11 4.30 615.33 640. 62 0.53 0.53
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% 181. 1 90. 4 44.5 4. 80 4. 66 702. 04 691. 20 0.52 0.53
'y 159.0 50.6 36.5 4.14 4.17 562. 45 583. 66 0.48 0. 50
e 173.5 72.0 37.5 4.08 4.07 602. 95 595. 66 0.53 0.52
& 161.0 84.4 40.0 4.17 4. 10 638. 87 627. 83 0.55 0.55
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Fig.1 Slice segmentation and peak point marking of single foot footprint
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Fig.2 Pressure change curve of single foot footprint
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Fig.3 Pressure peak variation of single leg and each region (a) In three regions, (b) In four regions, (c) In ten regions
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Fig.4 Foot motion decomposition
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