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Constructing a system for evaluating swallowing function by combination of
swallowing sounds with neck depth images

Miyagi, Shigeyuki
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A SVM based classifier for evaluating the level of swallowing disorder could
be constructed by using the swallowing sounds annotated of the VE score by clinicians as training
data that was collected from healthy subjects and patients. The performance achieved to 78% accuracy

in the two class problems for screening, and 46% accuracy in the four class problems in which
swallowing status was categorized into four levels.
A noble algorithm could be successfully constructed as a non-contact technique for estimating
swallowing time periods by using depth images of neck part. Applying the developed algorithm to the
neck part depth image from both male and female healthy subjects yielded the 90% accuracy of the
estimated swallowing periods.
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Comb. # Used Features Accuracy Precision Recall F-Measure

8 D, D A, Q> 0.780 0.787 0.790 0.781
18 D, D Q2 Qs2 0.780 0.804 0.750 0.771
54 D, Q2 Dn  Qs» 0.780 0.831 0.710 0.760
48 Dy Amax Q2 Qn 0.775 0.811 0.720 0.762
113 Ay Apax Q2 Qn 0.770 0.763 0.790 0.773
34 D, f Dy, Qn 0.770 0.752 0.820 0.781
46 D, Ay, Qn Qs> 0.770 0.737 0.870 0.789
53 D, Qs Dn Qn 0.770 0.750 0.810 0.779
19 D, D Dy, Qn 0.755 0.717 0.870 0.780
17 D, D Q2 Q1 0.750 0.808 0.670 0.722
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Comb. # Accuracy F-Measure (A) F-Measure (B) F-Measure(C) F-Measure(D)
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75 0.385 0.385 0.431 0.355 0.356
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