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Abstract: In the actual closed environment, the presence of reverberation caused 

sound source localization performance degradation, thereby, generalized cross - 

correlation time delay estimation algorithm for sound source localization based on 

frequency division is proposed. The binaural signal is divided into subband signals by 

Gammatone filter. Minimum phase decomposition is carried out in each subband signal 

for dereverberation. The cross-correlation of each subband signal is calculated after 

the signal inverses the cepstral domain to the time domain. The interaural time 

difference corresponding to the maximum cross-correlation value is obtained by 

summing the cross-correlation function of each subband, and the azimuth angle is 

obtained through the geometric model. Simulation results show that the proposed 

algorithm can reduce positioning errors caused by reverberation, and improve the 

stability of the sound source localization 
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1. Introduction 

In addition to the origin of Chinese medicinal materials, the same Chinese medicinal 

materials of the same origin will also have different effects due to artificial care, 

different collection stages and other factors [1]. Dendrobium is the second largest 

genera of orchid plants, and there are about 1400 species in the world, and more than 

30 of the 76 species of dendrobium in China can be used as medicine [2]. Dendrobium 

has been listed as the top quality in shen nong, and it has the effect of nourishing Yin, 

clearing heat, nourishing the stomach, moistening the lungs and relieving cough and 

moistening the throat [2]. Modern pharmacological research shows that dendrobium 

has the effect of resisting cataract, antioxidation, anti-tumor and improving immunity 
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[3]. It has good effect on cataract treatment, such as dendrobium noctilucent pill. The 

hypoglycemic effect of dendrobium is also widely concerned . In the market of Chinese 

medicinal materials, different grades of Chinese medicinal materials are usually 

distinguished by different prices and products. In comparing the product, artificial 

difficult to accurately identify medicinal grade, and undesirable businessman may with 

defective goods as good parts, lead to low treatment effect, damage the interests of 

the consumers, so it is meaningful for Chinese traditional medicine grade identification. 

In this paper, the classification of dendrobium grade was studied random forest 

method, and the high accuracy rate was obtained. The identification of the grade of 

Chinese medicinal materials can avoid the false charge of the bad merchants, which 

can lead to low treatment effect and even damage the human body, which is conducive 

to the improvement of the quality of medicinal materials. 

 

2. Experimental Sample 

The dendrobium samples used in the experiment were purchased in the market of 

Chinese medicinal materials in chongqing, and the samples of dendrobium were 

produced in zhejiang. According to the purchase price, five levels are set for 

dendrobium, and its grade label is shown in the table 1. Dendrobium is an irregular 

solid sample, which is directly used as an experimental sample to collect spectrum, and 

its accuracy is very poor, only the samples can be analyzed qualitatively. In order to 

further analyze the sample, all dendrobium samples reduced the experimental error by 

means of pressure plate. 

 

Table 1. Dendrobium price and rank correspondence table 

 Dendrobium 

price RMB 90/50 g RMB 70/50 g RMB 65/50 g RMB 60/50 g RMB 30/50 g 

grade label d1 d2 d3 d4 d5 

 

All dendrobium at 50 degrees in electro thermal blowing temperature drying for four 

hours, and then the samples using the crusher to crush, and pore size of 0.075 mm 

standard test sieve, uniform, fine powder samples. Then join the mold powder samples, 

using mechanical tablet press around 10 mpa pressure to bear on Chinese herbal 

medicine powder, lasts 2 minutes, will be pressed into powder sample diameter and 

thickness of the same used in testing sheet samples (15 mm diameter, the thickness of 

about 1 mm). The spectral data of each group is the average of 5 sampling spectrums, 

and each sampling is collected by different sampling points on the sample surface. 

Each grade of dendrobium collected 200 sets of spectra for subsequent analysis. 
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3. Results and Discussion 

A random forest model was established to identify the dendrobium of different grades. 

The input variables of the model were full spectrum data and the output variables were 

grade labels. Mtry is optimized for the number of ntree and split attributes of random 

forest decision tree, and the optimization criterion is measured by the external data 

OOB (out of bag) error. Mtry is based on (M is the total number of attributes). the 

optimized result is show in fig 1, compare each line, best parameters can get for later 

analysis. 

 

Fig 1. Diagram of ntree and mtry and OOB error 

 

As shown in fig 1, there are different bag errors in different mtry and ntree. The 

random forest model need low OOB error rate. The selected parameter ntree is 300, 

and mtry is square root of M (that is114). After the model is established, the 

classification of the dendrobium of five different grades is made, and the results is list 

in table 2. 

 

Table 2. The results of the grade prediction of dendrobium by random forest 

 Dendrobium 

grade label d1 d2 d3 d4 d5 

recognition rate 100% 93.78% 98.95% 100% 97.29% 

 

From the table can be concluded that the random forest to the grade of dendrobium 

identify the average recognition rate is 98.00%, the grade 1 and grade 4 of dendrobium 

has the highest recognition, and grade 2, grade 3 and grade 5 of dendrobium 
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identification accuracy is lower. The dendrobium of grade 1 is the highest quality, and 

its quality is very different from other grades. Grade 2 and grade 3 dendrobium prices 

is the closest, the product phase is also the closest, when the grade identification is 

easy to appear confused. The dendrobium of grade 4 is the earring dendrobium, the 

morphology of dendrobium and the colloid are very different, it is very easy to identify. 

Grade 5 dendrobium is the most inferior dendrobium and can be accurately identified. 

The results show that the random forest model can accurately distinguish the grade of 

dendrobium and provide a new method for the identification of Chinese medicinal 

materials. 

 

4. Conclusion 

In this paper, five different grades of dendrobium were identified by using random 

forest. Random forests model was established based on full spectrum data, to optimize 

the model, get the best ntree and mtry, set parameter after training model, using the 

model to forecast the training set, dendrobium forecast rating label. Predicted results 

compared with the original grade label, the correct recognition rate label evaluation of 

the effectiveness of the proposed model, the experimental results show that the model 

show the good recognition effect, the average recognition rate reached 98.00%. The 

dendrobium of grade 1 and grade 4 was identified 100%, and the other 3 grades of 

dendrobium also had high recognition rate. This suggests that random forest to identify 

different labels of traditional Chinese medicine is feasible, it widened the field of 

Chinese traditional medicine identification method, and intelligent identification of 

Chinese herbal medicine label provides a new possibility for the future. 
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