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Abstract: In this study, we propose a method to estimate CoG of welfare robot users that requires reduced quantities of sensor:
Recently, the demand for welfare robots is increased. There are many researches measuring or estimating states of the u:
for advanced type of supporting or data acquisition for developing support robots. However, setting many sophisticated anc
expensive sensors on the robot or making users put some of them routinefcigitdiWe focus on the CoG, and we consider

how to estimate it using a few sensors. If there are less sensors than required to calculate the human link model, we can
calculate the CoG. However, by considering the angular range of joints and their relation, we can calculate candidates of CoG
By comparing results of different CoG candidate using several groups of measurements, we can determine which sensors to u

and where to install them on the welfare robots.
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X Red Point: Positionf the point is measured

% Red Line: Position of the link is measured

%% Red Dash Line: Angle of the link is measured

Fig.4 Patterns of Sensor Informations

Table 1 Range of Joints

Range of Joinfdeg]

Joint Sitting and Standing| Walking
Shoulder 80~190 90~180
Elbow -145~0 -145~0
Wrist -90~20 -90~0
Hip 0~135 0~60
Knee -110~0 -90~0
Ankle 80~120 30~150
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Fig.5 Maximum Erronf Candidates
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