[E’riﬂﬂ BEsHEESRXE
Vol.45, No.4, 224/232 (2009)

EFAEGEFIE L -FEREESDY—H—L X -T2V TIXT L

5 £ MR &F B T

W
R WP

H &

far - H O B

Eﬁ****** . ﬁ BH ,f;;% _kokokokkkok

A Marker-less Monitoring System for Movement Analysis of Infants Using Video Images

Keisuke SHIMA*| Yuko OsAawA*, Nan Bu**, Tokuo TSuJr*,
Toshio TsuJr*, Idaku IsHil*, Hiroshi MATSUDA****,
Kensuke ORITO*****, Tomoaki IKEDA****** and Shunichi NODA*******

This paper proposes a marker-less motion measurement and analysis system for infants. This system calculates
eight types of evaluation indices related to the movement of an infant such as “amount of body motion” and
“activity of body” from binary images that are extracted from video images using the background difference and
frame difference. Thus, medical doctors can intuitively understand the movements of infants without long-term
observations, and this may be helpful in supporting their diagnoses and detecting disabilities and diseases in the
early stages. The distinctive feature of this system is that the movements of infants can be measured without
using any markers for motion capture and thus it is expected that the natural and inherent tendencies of infants

can be analyzed and evaluated.

In this paper, the evaluation indices and features of movements between full-term infants (FTIs) and low birth
weight infants (LBWIs) are compared using the developed prototype. We found that the amount of body motion
and symmetry of upper and lower body movements of LBWIs became lower than those of FTIs. The difference
bétween the movements of FTIs and LBWIs can be evaluated using the proposed system.
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Fig.1 Concept of the proposed motion measurement and analysis system for the infants
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Infant incubator

Fig.2 Overview of the prototype system
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Fig.4 Initialization of the motion analysis image
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[A] Video images and binary images

[B] Body positions and change of motion extracted by image analysis
[C] Vitral signals

[D] Evaluation indices extracted for movement analysis

[E] Operation buttons and scroll bar

Fig.5 An Example of the operation scene of the prototype
system
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Fig. 6 Locations of markers for three-dimensional analysis
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