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Development of a sensorless posture/motion balance evaluation system using video
image processing

Tateuchi, Hiroshige
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In this research project, we conducted image processing on video images
taken with a video camera to detect body sway and joint motion, regarding abnormal posture and
decreased balance ability, which are problems in elderly people and patients with diseases. This
research was conducted with the aim of developing a new assessment system.

First, we verified whether it is possible to evaluate static balance (balance while standing on
one leg) and dynamic balance (balance when jump landing) using only video images. We observed a
tendency for the overall body sway score calculated by video image analysis (frame difference
method) to be correlated with the CoP sway measured by a force plates, and it was found that static
and dynamic balance can be measured by video image analysis.
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LNG RMS area AP range ML range
Maximum frame subtraction score on the frontal plane r=035 r=036 r=038 r=045
p=011 p=0.10 p=009 p < 0.05
Sum of the frame subtraction scores on the frontal plane r=0.71 r=0.58 r =060 r=0.68
p<0.01 p<0.01 p<0.01 p<0.01
Maximum frame subtraction score on the sagittal plane r=-017 r=-027 r=-013 r=-0.31
p =046 p=023 p =056 p=016
Sum of frame subtraction scores on the sagittal plane r=-0.03 r=-0.11 r=-0.01 r=-0.19
p=0.89 p=0632 p=096 p=041
Maximum frame subtraction score on both planes r=-021 r=-0.14 r=-0.04 r=-020
p=036 p =052 p =087 p =037
Sum of frame subtraction scores on both planes r=039 r=021 r=025 r=026
p =008 p=034 p=026 p=025

Abbreviations: LNG, the total length of COP displacements; RMS area, root mean square area; AP range, range in anterior - posterior direction; ML range, range in medial -
lateral direction.
Only statistically significant variables (p values < 0.05) are shown in bold.
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LNG RMS area AP range ML range
Maximum frame subtraction score on the frontal plane r=0.52 r=0.70 r=061 r=046
p <0.05 p<0.01 p <0.01 p <0.05
Sum of frame subtraction scores on the frontal plane r=0.56 r=0.74 r=0.61 r=053
p<0.01 p<0.01 p<0.01 p <005
Maximum frame subtraction score on the sagittal plane r=043 r=055 r=047 r=039
p <0.05 p<0.01 P <0.05 p=008
Sum of frame subtraction scores on the sagittal plane r=0.61 r=0.71 r=055 r=049
p <001 p<0.01 p <001 p <005
Maximum frame subtraction score on both planes r=051 r=0.66 r=0.56 r=048
p <0.05 p <001 P <001 p <005
Sum of the frame subtraction score on the both planes r=0.60 r=0.77 r=0.64 r=057
p <0.01 p<0.01 p < 0.01 P <001

Abbreviations: LNG, the total length of COP displacements; RMS area, root mean square area; AP range, range in anterior - posterior direction; ML range, range in medial -
lateral direction.
Only statistically significant variables (p values < 0.05) are shown in bold.
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DPSI MLSI APS| Vsi
Frontal planc
Maximum of the frame subtraction score r=0.747 r=0.464 r=—0253 r=0.609
#<0.001 #=0.039 P=0282 P =0.004
Sum of the frame subtraction score r=0.491 r=0.622 r=—0089 r=0527
F=0.028 F=0.003 P=074 P=0.017
RS of the frame subtraction scorc r=0.717 r=0.592 r=—0258 r=0.642
F <0.001 F=0.006 P=0272 P=0.002
Sagittal plane
Maximum of the frame subfraction score r=0432 r=—0020 r=—0385 r=0387
F=0057 P=0932 P=0114 P=0.092
Surn of the frame subtraction score r=0300 r=0.265 r=-0085 r=—030
P=0.190 P=0259 P=0722 P=0.19%
RIS of the frame subtraction scare r=0.466 r=0.142 r=-02/8 r=0419
F=0.039 F=0551 P=0235 P=0066
Combined planes
Maximum of the frame subtraction score r=0.566 r=0.106 r=-—0371 =0.490
F= 0.009 P=0656 P=0104 P=0.028
Surn of the frame subtraction score r=0405 r=0426 r=—0087 r=0416
P=0076 F=0061 P=0716 P=0068
RIS of the frame subtraction scare r=0.606 r=0305 r=-0303 =053
F=0.005 F=0.191 P=0.194 F=0.016

GRF ground reaction force, DPS/ dynamic postural stability index, MLS medial-lateral stability index, APS! anterior—posterior stability index, /Sf vertical stability index,
RMS root mean square

Only statistically significant variables (P< 0.05) are shown in bold
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