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Primary study about relation between
human’s gaze direction and gait features

YOSHIHIRO NAGASE, ! IKuHIsSA Mrtsucamr'!
and YAsusHI Yaar'!

We can sometimes guess one’s intention or emotion from his/her walking.
Inspired by this fact, we have launched a new research topic; analysis of the
relationship between the gait and the intention. In this research, as a basic
investigation for this purpose, we analyze relationship between the gait and
gaze direction, which is expected to have a close relation with the intention and
can be measured objectively. We first collect gait features of people walking in
a straight line while watching a certain direction using motion sensors. Their
pose sequences are then estimated from the collected data.
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Fig.2 Estimater of sensor’s pose
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Fig. 10 Sensor’s front view
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Fig.11 Chages in amplitude of right front arm of subject No.5
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Table 1 Average rate of change of each part’s front-back amplitude for gaze angle
Subject No.
parts gaze direct 2 3 4 5 6 7
Right s left 0.032 -0.096 -0.039 -0.011 -0.118 0.078
Upper arm : right -0.017 0.026 -0.075 0.051
Left s left -0.108  -0.025  -0.005 0.017
Upper arm : right -0.168  -0.015
Right : left
front arm : right
Left : left -0.008
front arm : right
Right s left -0.015  -0.046
upper leg : right -0.039  -0.051
Left : left — 0.006
upper leg : right -0.040 — -0.008 -0.006 -0.211
Right s left -0.043  -0.030 -0.002 -0.062 -0.084
lower leg : right -0.037  -0.007 -0.032 -0.004 -0.001 -0.066 -0.052
Left s left -0.039 -0.026  -0.078 — -0.018 -0.079  -0.079
lower leg : right -0.036  -0.043 -0.062 — -0.041 -0.071 -0.014
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Table 2 Average rate of change of each part’s most front points of swing for gaze angle

Subject No.
parts gaze direct 2 3 4 5 6 7
Right : left 0.016  0.040 0.032 0.051 0.010 -0.073
Upper arm : right 0.023 0.039 -0.015  -0.001
Left : left 0.104 0.076 0.002 0.033
Upper arm : right 0.147 0.048
Right : left
front arm : right
Left : left 0.039
front arm : right 0.049
Right : left 0.067 0.045
upper leg : right 0.053 0.021
Left s left
upper leg : right
Right . left
lower leg : right 0.108 0.026  0.028 -0.000 -0.009 0.056 0.054
Left : left 0.033 0.029 0.031 — -0.003 0.026 0.014
lower leg : right 0.058 0.039  0.022 — -0.000 0.028 0.008
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Fig.12 Right front arm swing of subject No.5
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Table 3 Average rate of change of each part’s most back points of swing for gaze angle

Subject No.

parts gaze direct 2 3 4 5 6 7

Right s left 0.056 -0.068  -0.009 0.041 -0.109  -0.005

Upper arm : right -0.042 0.002 0.064 -0.082 0.037

Left s left -0.000 0.052 0.001 0.042

Upper arm : right -0.013

Right : left

front arm : right

Left s left 0.036

front arm : right

Right s left 0.044 0.017

upper leg : right 0.013 -0.022

Left s left 0.020

upper leg : right 0.054 — 0.053 0.019 -0.095

Right s left -0.011 0.004 0.022 0.017 0.035

lower leg : right 0.070 0.012 -0.012  -0.006 -0.001  -0.000 0.012

Left s left -0.007 0.004 -0.046 -0.023  -0.055 -0.066

lower leg : right 0.024 -0.002  -0.036 -0.042 -0.044  -0.006
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Fig. 13 Chages in walk cycle of subject No.5
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Table 8 Average rate of change of gait cycle for gaze direction

Subject No.
gaze direct 1 2 3 4 5 6 7
left 0.000 0.000 0.001 0.000 0.000 0.001 0.000
right 0.000 0.000 0.001 0.000 0.000 0.001 0.001
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£ 4 FEHOBEISE Poyy £ CORMEDFHELE [s/deg] £5 FMOMED DA Poronsx £ COMMEDOEHZE(E [s/deg)
Table 4 Average rate of change of time from P13 to Pci,k Table 5 Average rate of change of time from Pi3 1 to Prront,k
Subject No. Subject No.
parts gaze direct 1 2 3 4 5 6 7 parts gaze direct 1 2 3 4 5 6 7
Right : left 0.006 0.001 -0.002  -0.001 0.002 -0.003  -0.004 Right : left 0.000 -0.001  -0.002 -0.002 -0.001 0.000 0.001
Upper arm  : right 0.007 0.000 -0.004  -0.002 0.002 -0.005 -0.001 Upper arm  : right 0.002 -0.002 -0.002 -0.002 -0.001 -0.001 -0.001
Left : left 0.009 0.000 -0.001 0.001 0.005 0.000 0.007 Left : left 0.001 -0.001  -0.002 -0.002 -0.001 -0.001 0.001
Upper arm : right 0.000 0.003 -0.003 0.001 0.004 -0.001 0.000 Upper arm : right -0.010 -0.002 -0.002 -0.002 -0.008 -0.001 0.002
Right : left 0.001 0.001 -0.001 -0.001 -0.002 -0.005 -0.001 Right : left 0.000 -0.001  -0.002 -0.001 0.000 -0.004 0.000
front arm : right 0.009 -0.003 -0.002 -0.001 -0.002 -0.005 -0.002 front arm : right 0.004 -0.003 -0.003 -0.001 -0.005 -0.001 0.000
Left : left 0.000 0.002 -0.002 0.000 0.002 -0.003 0.001 Left : left 0.002 -0.001  -0.003 0.000 -0.001 0.000 -0.003
front arm : right -0.005 0.001 -0.002 0.001 0.002 -0.004  -0.001 front arm : right -0.004 -0.001 -0.001 -0.001 0.000 -0.005 -0.007
Right : left 0.001 0.001 -0.003 0.001 0.000 -0.001 0.001 Right : left -0.006  -0.001 -0.004 -0.001 -0.002 -0.007 -0.003
upper leg : right -0.001  -0.006 -0.004 0.000 0.000 -0.001  -0.001 upper leg : right -0.005  -0.003 0.001 -0.001  -0.001 -0.007 -0.001
Left : left 0.023 -0.014  -0.008 — -0.007  -0.015 0.014 Left : left -0.001  -0.007 0.010 — -0.002  -0.005 0.006
upper leg : right 0.034 0.036 -0.002 — -0.004 -0.011 0.026 upper leg : right -0.008 -0.007 -0.003 — -0.001  -0.006 0.000
Right : left 0.002 0.000 0.000 0.000 0.001 0.000 0.001 Right : left 0.001 0.000 -0.002 -0.001 -0.001 -0.001 0.001
lower leg : right 0.000 0.000 0.000 0.001 0.000 0.000 -0.001 lower leg : right 0.000 0.001 -0.002  -0.001 0.000 0.000 -0.001
Left s left 0.001 0.001 0.000 — 0.000 0.000 -0.001 Left : left 0.000 0.000 -0.001 — -0.001 0.000 0.000
lower leg : right 0.001 0.000 0.000 — -0.001 -0.001 -0.001 lower leg : right -0.001  -0.001 -0.001 — 0.000 -0.001  -0.001
6 OB B Posn ECORMED THELE [5/deg] E 7 ANMOWES 5 Poaor. s £ COMMEOTIIEIE [5/dog)
Table 6 Average rate of change of time from Pi3 1 to Pca,k Table 7 Average rate of change of time from P13 1 to Ppack,k
Subject No. Subject No.
parts gaze direct 1 2 3 4 5 6 7 parts gaze direct 1 2 3 4 5 6 7
Right : left 0.000 -0.003  -0.001 -0.002 -0.004 0.002 0.003 Right s left 0.001 -0.001  -0.002 -0.003 -0.001 -0.001 0.000
Upper arm  : right -0.007  -0.005 0.000 -0.003  -0.004 0.002 -0.003 Upper arm  : right -0.016  -0.003 -0.002 -0.002 -0.002 -0.002 -0.002
Left : left -0.004 -0.005 -0.004 -0.002 -0.005 -0.001 -0.008 Left : left 0.002 -0.002 -0.003 -0.001 0.000 0.000 -0.002
Upper arm : right 0.002 -0.007 -0.002 -0.004 -0.004 -0.001 -0.003 Upper arm : right 0.007 -0.001  -0.002 -0.001 0.000 -0.001 0.000
Right : left 0.002 -0.001  -0.002 -0.001 -0.001 0.008 0.001 Right : left 0.002 -0.001  -0.001 -0.002 -0.005 -0.005 0.001
front arm : right -0.002  -0.003 -0.001 0.000 0.000 0.004 -0.001 front arm : right -0.007  -0.003 -0.002 -0.001 -0.008 -0.002 -0.001
Left s left 0.003 -0.001  -0.004 -0.001 -0.002 0.004 0.000 Left s left 0.001 0.002 -0.001 0.000 0.000 0.001 0.001
front arm : right 0.007 -0.002  -0.002 0.000 -0.002 0.005 0.004 front arm : right 0.010 -0.001  -0.001 0.000 0.000 -0.001 0.002
Right s left -0.006 -0.004 -0.001 -0.004 -0.003 -0.004 -0.004 Right : left 0.005 -0.001 0.008 -0.001  -0.004 -0.015 0.002
upper leg : right -0.004 0.002 0.003 -0.003 -0.002 -0.004 -0.002 upper leg : right 0.000 -0.004 -0.006 0.000 -0.001  -0.013 0.009
Left : left -0.004 -0.004 -0.001 — -0.002 0.000 -0.009 Left : left -0.007 0.009 0.015 — 0.002 0.008 -0.001
upper leg : right -0.005 0.000 0.000 — -0.004 -0.003 -0.009 upper leg : right -0.021  -0.014 0.003 — 0.001 0.007 -0.012
Right : left -0.005 -0.001 -0.004 -0.003 -0.002 -0.003 -0.004 Right : left 0.000 0.000 0.000 0.000 0.000 0.000 0.000
lower leg : right -0.004 -0.002 -0.001 -0.001 0.001 -0.002  -0.002 lower leg : right 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Left : left -0.003  -0.004 0.000 — 0.001 0.003 0.004 Left : left 0.000 0.000 0.000 — -0.001 0.000 0.000
lower leg : right -0.006  -0.003 -0.002 — 0.002 0.002 -0.001 lower leg : right -0.001 0.001 0.000 — -0.001 0.000 0.000
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