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A Clinical Diagnosis Support System for General Movements Evaluation

to Assess Spontaneous Movements 11 Infants
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This paper proposes a markerless infant movement assessment system for general Movements (GMs) evalua-
tion. This system calculates twenty-five types of evaluation indices related to the movements of an infant such as

movement frequency and rhythm of movement from binary images that are extracted from video images using the

background difference and the frame difference. Movement discrimination based on GMs is also performed using
a neural network. Medical doctors thus can intaitively understand the movements of infants without long-term
observations. This will be helpful in supporting their diagnoses of 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 can discriminate movements based on GMs automatically using a neural network. In the
experiments conducted during the study, evaluation and classification of infant movements based on GMs are
demonstrated using the proposed system for full-term infants and low birth weight infants. The results revealed
that the proposed system can evaluate infant movements similarly to a licensed evaluator and can classify GMs
with a certain accuracy (average classification rates: 76.2 + 2.83% for four types GMs classification, 92.9 +

QU 3 >
1.98% for normal /abnormal classification).
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Table 1 Taxonomy of GMs

Normal GMs l Abnormal GMs

Writhing movements | Poor repertoire of GMs
Cramped-synchronized GMs
Chaotic GMs
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Abnormal fidgety movements

Corrected age I

6 -9 (weeks)
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6 - 20 (weeks)
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Fig.1 Overview of the proposed GMs evaluation system
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Fig.3 Procedures of the image segmentation
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Table 3 Example of confusion matrix

Condition
(determined by a licensed evaluator)

WMs | FMs CS PR

Typel| 128 61 0 1
Outcome of the Type 2 33 197 0 3
proposed system Type 3 1 0 15 0
Type 4 15 5 0 46
B Normal GMs

[ Abnormal GMs

Type | (WMs) it
Type 2 (FMs) (WMs, FMs)
Type 3 (CS) i)
Type 4 (PR) (CS, PR)
0 100 0 100

Classification rate [%)] Classification rate [%)]

(a) Classification rates for each GM  (b) Classification rates of normal GMs

and abnormal GMs

Fig.8 Classification rates for the four GMs class fication and
the normal/abnormal GMs classification
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