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Abstract This paper proposes the method for classifying trachea and esophagus images for an automatic tracheal
intubation system. The proposed method uses several features based on the circular patterns of cricoid catilage,
which is observed in the tracheal images. The classifier is generated by Adaboost algorithm. From experimental
results, we can conclude that the classifier is composed of the small number of weak learners while keeping the
acceptable recognition accuracy.

Key words tracheal intubation, classification of trachea and esophagus images, Adaboost
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Table 1 Weak classifiers Classification accuracy

Recognition rate
classifier type Training images Test images Num. weak learners AVG. time [sec]
AVG. SD AVG. SD AVG. SD
Hy (our method) 100.0 0.0 97.6 2.94 14 2.94 1.89
H, 96.0 0.73 94.7 2.06 50 0.0 0.185
Hs> 82.7 2.90 74.9 8.15 50 0.0 0.185
Hs 99.7 0.29 96.2 2.87 42 12.62 11.14
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Fig.6 Relationship between the total number of weak

learners and the recognition rate of a classifier.
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Fig.7 Weak learners composed of the porposed classifier
using two training dataset included in 5-fold cross
validation.
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Fig.9 Sample images of (a) trachea and (b) esophagus

which our method can not indetify.
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