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In this paper, we propose and experiment a system for human motion cap-

ture which can be incorporated into a mobility aid device such as a walker.

This measurement system uses two Kinect 3D vision sensors whose data are
mapped after treatment on a physical model of virtual human. This filtering

method ensures data consistency as well as the observability of the whole body

movement. It is beyond a basis for the analysis of human motor activity and
more specifically here of locomotion (gait parameters, posture, joint efforts,

energy). We detail the entire process for rebuilding the movement and discuss
its performance from the experimental results.
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1. Introduction

The analysis of human locomotion and its changes has led to numerous

works by the past. This motor activity can be defined as the combination

in time and space of more or less complex movements of different body parts

leading to the displacement of the subject. To propel in upright position,

the man uses a discrete cycle of unipodal and bipodal supports through

the movement of the musculoskeletal system in which it seeks to maintain

the controllability of the dynamic equilibrium. Methods for observation

and analysis of this function have diversified progressively with technology

development.
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Most of the techniques used today are based on laboratory devices such

as locometers for determining the temporal spatial parameters of gait (walk-

ing speed, step length, step duration, the duration of the course and not

time propulsion), motion capture systems and posturographic platforms

to access respectively the kinematics and the dynamics of the whole body

movement. These means are implemented in particular to explore the range

of disorders affecting locomotion-temporal spatial parameters of gait, aver-

age posture changing and the movements of all body parts.

The development of ”holter” technologies for qualitative and quantita-

tive assessment of walking and its disorders is today a challenge for the

diagnosis and monitoring of patients at risk.

This paper proposes and explores the performance of a mobile system for

capturing and analyzing human motion during walking. The latter consists

of two Kinect sensors installed on a walker device. A set of algorithms

have been developed for extracting data of the characteristic points of the

anatomic envelope. These data are then repositioned on a physical model

of virtual human to reproduce the observed motion and be analyzed to find

anomalies for instance.

2. Embedded vision-based motion capture system

2.1. General description

Two Kinect sensors (see figure 1) C1 and C2 are used respectively to cap-

ture the relative motion of the upper body parts and the feet trajectories

with respect to the walker. Wiimote sensors are installed on the wheels of

the walker to determine the movement of the walker and then the absolute

motion of the person (odometry system1).

2.2. Data extraction

2.2.1. Capture of the upper body parts

The sensor C1 is used to capture the upper body part motions. The data

extraction method developed in this aim is based on an algorithm combining

two steps: 1) Segmentation of the body system; 2) Modeling of the body

parts from the sensor data.

A) Segmentation

The objective of the segmentation step is the extraction of the 3D data for

each member of the human body. 3D data on the torso, arms and at the
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Table 1. The mean values and standard deviations of the errors

Joints
Mean Standard deviations
(mm) (mm)

Ankle
Right 67 22

Left 69 26

Knee
Right 54 28
Left 59 29

Hip
Right 11 1

Left 11 1

Elbow
Right 24 15
Left 26 9

Shoulder
Right 28 13
Left 33 8

Wrist
Right 27 16

Left 29 13
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