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Extraction of Toddler’s Natural Gait With Kinect
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Abstract
is proposed. The human body’s skeletal information is acquired directly by Kinect to collect the joints data of toddlers

To solve the acquisition difficulty of toddler’s walking gait, a Kinect-based natural gait extraction approach
of different months. The joint position smoothing and bone length curve fitting are utilized to realize filtering and
acquisition of bone data. The temporal-spatial gait parameters of toddlers of different months are extracted by fitting the
foot trajectory of the walking toddler. By means of the inverse kinematics of the lower limb, the changes of joint angles

are obtained and the gait variation characteristics of the walking toddler are deduced.
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Table 1  The filtered skeletal lengths of lower limb during
17 ~ 31 months (m)

S PN /MR
17 0.16 0.12
18 0.16 0.13
19 0.16 0.13
20 0.16 0.14
21 0.17 0.15
22 0.17 0.16
23 0.17 0.17
24 0.18 0.17
25 0.18 0.17
27 0.18 0.18
29 0.19 0.18
31 0.19 0.19
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Table 2  The temporal-spatial gait parameters of toddler during 17 ~ 31 months
F i ST (%) XU SZHAH (%) R STEE (%) B3 (%) LA (s) P (Hz) A (m)
17 68.4 19.8 48.6 31.6 0.5 2 0.24
18 66.7 17.5 49.2 33.3 0.6 1.67 0.26
19 66.7 16.4 50.3 33.3 0.6 1.67 0.26
20 66.5 15.6 50.9 33.5 0.63 1.58 0.26
21 65.4 14.4 51 34.6 0.65 1.54 0.26
22 64.8 13.8 51 35.2 0.68 1.47 0.27
23 64.5 13.1 51.4 35.5 0.71 1.41 0.27
24 64 12.6 51.4 36 0.72 1.39 0.29
25 62.8 11.5 51.3 37.2 0.75 1.33 0.33
27 62.7 11.3 51.4 37.3 0.75 1.33 0.33
29 62.7 11.2 51.5 37.3 0.76 1.32 0.34
31 62.6 11 51.6 374 0.76 1.32 0.35
# 3 17T~31 HIRAIUTER TR KT AL (°)
Table 3  The joint angle variations of lower limb of toddler during 17 ~ 31 months (°)
KATF A PEAT £ LR ATRER A f £y KT REVR fy PEAT £ BRI RER Tl £y
17 —12~3 —103 ~ —88 —39 ~ —28 —26~53 —32~23 —150 ~ =75 —47 ~ =17
18 —10~2 —101 ~ —86 —28 ~ —15 —23~46 —23~19 —145 ~ —-90 —50 ~ —15
19 —8~5H —100 ~ -85 -39 ~ =21 —25~45 —11~25 —123 ~ —62 —50 ~ —24
20 —8~4 —98 ~ —84 —46 ~ —38 —21~46 —10~27 —128 ~ —82 —57 ~ =32
21 —7~5 —97 ~ -84 —33 ~ =21 —22~45 —12~24 —127 ~ —69 —40 ~ —20
22 —5~6 —100 ~ =87 —22 ~ =9 —24~ 37 —18~16 —125 ~ =58 —37 ~ —18
23 —5~5H —100 ~ —90 —35 ~ —20 —15~40 —20~12 —140 ~ =75 —42 ~ —22
24 —4~6 —100 ~ —90 —45 ~ =25 —16~38 —10~18 —120 ~ —64 —34 ~ —17
25 —6~3 —100 ~ —90 —35 ~ =21 —22~25 —12~14 —135 ~ =70 —30 ~ —20
27 —4~5 —100 ~ —91 —37 ~ =23 —18~26 —14~11 —137 ~ =78 —37 ~ —10
29 —5~3 —99 ~ —89 —33 ~ =20 —15~26 —13~12 —134 ~ =52 —48 ~ —20
31 —4~4 —97 ~ —88 —24 ~ —10 —13~25 —12~12 —135 ~ =76 —25 ~ =5
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