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Development of an Evaluation Method to Quantify Balance Movements

during Single-Leg Standing with Eyes Open
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Body balance in the elderly is measured by the length of time they can remain standing on a single leg, when

evaluating their body balance. However this is not enough to see how they move their body to control their bal-

ance. It is difficult to evaluate the body balance during orthopedic examinations because of limited space and

time. We developed a simple evaluation method to quantify the body balance by measuring the motion of the

trunk from images appearing on a single video camera setup in front of people standing on a single leg. We exam-
ined the movement of the trunk in 9 subjects aged 39-70 years old, when they shifted from the standing position

on both legs to the standing position on a single leg. We measured the angles of the shoulders and the pelvis, and

the pelvis angle decreased after 8 weeks of exercise. We obtained the same results when we compared this with

the three dimensional motion analysis and single video analysis. This is a simple and effective way in evaluating

body balance using a single video camera.

Key Words: body balance, single leg standing, senior, video camera
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Fig. 1 The diagnosis point of single-leg standing

In the outpatient clinic, we see slope and rotation of the pelvis and shoulder, and the wob-
ble of the body as an index of the body balance stabilities.
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Standing on both legs

On single leg

Fig. 2 Two-dimensional motion analysis was performed using only one video camera.

Video was taken at the same time with the three-dimensional motion analysis system.
We used same markers, positioned on Acromion, Anterior superior iliac spine, Second
toe and we measured the angle of the shoulder (Acromion-Acromion-Toe), and the angle
of the pelvis (Ant. Sup. Iliac spine-Ant. Sup. Iliac spine-Toe), when one stands on both

legs (a) and on a single-leg (b).
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Fig. 3 Three-dimensional motion analysis was performed with Motion Analysis system.
Ball-shaped markers, positioned on Acromion, Anterior superior iliac spine, Second toe, re-
flect infrared light from camera flashes, and only those markers are displayed on the com-
puter image. We measured the angle of the shoulder (Acromion-Acromion-Toe), and the
angle of the pelvis (Ant. Sup. Iliac spine-Ant. Sup. Iliac spine-Toe), when one stands on both

legs (a) and on a single-leg (b).

9-19mm

30mm

Fig. 4 (a) Ball-shaped infrared reflective marker (b) Black and white marker
Black and white markers were used when ball-shaped infrared reflective markers were
not recognized on the video image depending on the background and subjects’ clothes.
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