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Abstract

Gait analysis is an examination which extracts objective information from observing human gait and assesses the
function. The equipments used recently for gait analysis are expensive due to multiple cameras and force plates, and
require the large space to set up the system. In this paper, we proposed a method to measure human gait motions in 3D
from a monocular video. Our approach was based on particle filtering to track human motion without training data and
previous information about a gait. We used dynamics to make physics—-based motions with the consideration of contacts
between feet and base. In a walking sequence, our approach showed the mean angular error of 12.4° over all joints, which
was much smaller than the error of 34.6° with the conventional particle filter. These results showed that a monocular

camera 1s able to replace the existing complicated system for measuring human gait quantitatively.

Keywords : motion tracking, monocular camera, walking motion, particle filter, dynamics
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Algorithm
(1) Initialization
o Set k=0.

e Set number of particle as V.
* Set initial state (pose) Xj.
(2) Sampling step
o Set k=k+1.
e Analysis X" using dynamics and check

contact between base and body via (4).

e For i=1,--- ,N |,
if X, in contact, draw Yk(i) via (6),
else draw fk(i) via (5).

e For i=1,--- ,N, calculate the weights

wecp(2,1X,) via (1).
e For i=1,--- ,N , normalize the weights.

(3) Selection step

¢ Resample from {Yk(]), .Ykm} with
probability propotional to wgf) to produce
random samples { X", -~ , XV},
(4) Save the mean value X;"™".
(5) Go to sampling step
a2 3. oA 25 FHS st s9g Vg oielE
ol ¢nz|lF
Fig. 3. Algorithm of particle filter based on dynamics

for human motion tracking.
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sequence, (b) comparison between particle filter
proposed by Deutscher (left) and proposed
particle filter based on dynamics  (right),
illustrated projection of the tracked model into
image and 3D model from side-view.
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Table 1. Comparison of the mean estimation error over
al joint angles between the particle filter
proposed by Deutscher and our proposed
particle filter based on dynamics.

Mean * Standard Deviation
Particle filter | | 2rucle filter
—dynamics
full body joint | 34.63 + 46.30 | 12.38 + 10.42
upper body 381 + 293 435 + 473
Average left arm 2875 £ 1912 | 2444 £ 1740
error right arm 1041 +1894 | 17.17 + 1897
(in degrees) lower body 1059 = 6.03 697 £ 548
left leg 2384 + 17.10 | 1517 + 12.14
right leg 69.47 + 64.836 | 1501 + 10.26
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