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Rapid Identification of Traditional Chinese Medicine Using Electronic Nose Based on
RBF-RF Cascade Classifier
Zou Huigin ', Li Shuo? Yan Yonghong’, Liu Yong’, Zhao Ting’, Han Yu*, Su Yuzhen’, Peng Lian’
(1. Library, Beijing University of Chinese Medicine, Beijing 100102, China;
2. College of Science, Beying Jiaotong Unwversity Beijing 100044, China;
3. School of Chinese Materia Medica, Beijing University of Chinese Medicine, Bijing 100102, China;
4. Museum of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing 100029, China;
5. Tianjin Medical University Cancer Institute and Hospital, Tianjin 300060, China)

Abstract: This study was aimed to apply the electronic nose (K —nose) in the research of traditional Chinese
medicine (TCM). The discussion was made on difficulties of using E-nose. The solution plan was proposed and the
discrimination model was established. It provided a simple, rapid and effective analysi method in the identification of
TCM. It also provided new ideas for the research and application of gas sensor arrays. E—nose was used in the ex-
traction of TCM scent characteristics. Based on ion mobility spectrometry of MOS sensor, the fingerprint of TCM
scent was established. The maximum response value of the sensor was used as analysis index. According to the diffi-
culties of identification, two solution plans were proposed. Firstly, different detectors were employed to complete the

classification. Secondly, radial basis function (RBF) and random forests (RF) were combined and then a cascade
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classifier was constructed in order to achieve the maximum of information obtained in conditions where the number of
measurements, metal oxide semiconductor sensors in E-nose was limited. The results showed that both plans were
accurate and practical with relatively high upper correct judge rate and better cross—validation (The highest upper
correct judge rates were 95% and 100%, 96% and 80%, respectively). It was concluded that this study firstly ap-
plied cascade classifier in the establishment of TCM identification by E-nose. With limited amount of sensors, the
maximum information was received through data mining. Using E-nose in the identification of TCM was rapid and
accurate. The established pattern recognition method was maneuverable with accurate identification rate and stability
compared to conventional sensory identification method. It provided a simple and rapid analysis method for the iden-
tification of TCM.

Keywords: Electronic nose, cascade classifier, traditional Chinese medicine identification, radial basis function,

random forests
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