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Syndrome Differentiation of Dizziness Based on Novel Artificial Intelligence Interpretable
Inference Model of Traditional Chinese Medicine

JIANG Qiyu' ,SUN Xiaosheng' ,LUO Xiaomu®”
(1. Guangzhou University of Chinese Medicine , Guangzhou 510006 , Guangdong, China;
2. School of Medical Information Engineering, Guangzhou University of Chinese Medicine , Guangzhou 510006 , Guangdong, China;

3. Intelligent Chinese Medicine Research Institute ,Guangzhou University of Chinese Medicine , Guangzhou 510006 , Guangdong, China)

Abstract; Objective This study innovatively developed an intelligent model of syndrome differentiation and machine learning
training method with zero — clinical samples which could intuitively infer with diagnostic knowledge of traditional Chinese medi-
cine, and conducted case analysis on the syndrome differentiation of vertigo. Method Based on the deep learning model Bert,a new
inference algorithm was proposed to establish a new intelligent inference model of TCM diagnosis. According to the key points of
six types of dizziness syndrome differentiation( such as liver Yang hyperactivity and Qi — blood deficiency ) in Internal Medicine of
TCM ,a random function was used to generate 400 samples of sentence sequences for each syndrome differentiation class, to let the
model learn diagnostic knowledge directly. In order to compare the prediction performance of the new model and the random forest
model , it used the 5 —fold crossover method to evaluate the model for all syndrome differentiation classes with indicators such as
Accuracy, F1 score, ROC curve,P - R curve, etc. Furthermore , the reasoning diagrams outputted by the new model were showed to
demonstrate the algorithm reasoning process of simulations of TCM syndrome differentiation thinking. Based on the generated com-
bination data of the symptoms and probabilities during the model reasoning process, the probability density distribution map of
syndrome types, the correlation clustering heatmap of symptom types and the Pearson correlation analysis map of syndrome types
were calculated and drawn to further verify the reliability of the syndrome differentiation results. Result The average accuracies
and F1 scores of the new model tested with the 5 - fold cross method were 0. 990 and 0. 971, respectively. In all the syndrome
types , the accuracy(0.975) and F1 score (0.923) of liver — kidney Yin deficiency were the lowest. The ROC curve and P - R
curve showed that the new model had a little poor ability of prediction for liver — kidney Yin deficiency and liver Yang hyperactiv-
ity , while the random forest model had a little poor ability of prediction for Qi — blood deficiency syndrome. The data distribution of
the probability density distribution map and the correlation clustering heatmap were consistent with the inference conclusion of the
new model. The Pearson correlation map showed that the syndrome type diagnosed with the new model was negatively correlated
with other syndrome types,and the P — value of the correlation coefficient was less than 0. 01, indicating that the new model had a
good discrimination. Conclusion It can intelligently diagnose and demonstrate the reasoning process of dizziness based on the new
intelligent diagnostic reasoning model , which may help to solve the bottleneck problems in the current field of artificial intelligence
diagnosis in traditional Chinese medicine.

Keywords : artificial intelligence ; interpretability ; dizziness ; syndrome differentiation ; diagnosis of traditional Chinese medi-

cine ;reasoning ; deep learning;big language model ; Chinese medicine ;big model
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Initialization: empty directed graph G (V, E), Level( Class
1, Class 2:--.. Class 1)

Input: Symptom text sequence W = {wl... wn|

S, ,Si... S, «Select {w,,w,...w,} from W to generate
S, , t = Combination (n,k)

Y(SL),Y(SH)...Y(SE™ ) «Bert Model(S},S!...S)

P(SL),P(S})...P(S{™" ) «Classification probability of
Bert Model(S; ,S;...S})

L,,L,...L«—Class, (Y(S.),Y(S;)... Y(SI"™")),
Class, (Y (S}), Y(S)... Y(SI™Y)Y)), Class, (Y(S}), Y
(S3)...Y(SE™¥Y)). Classify set Y as class r of syndrome differ-
entiation.

For all x in r do

Q.S , which P(S}) is Max(P(S{™") in L ),x=1,2,
3eeelr

G (V, E) «Node(Q,, Class r) . Add node Q,and node
Class x

G (V, E) «Edge(P(Q,)). Add Edge of node Q, and node
Class r with probability P(Q,).

For all s in S, do

If P(s) >m and Level (L) > =Level(S,) Then 7 is diag-
nostic threshold.

G (V, E) «Node(S,, Class 1)

G (V, E) «Edge(P(S,))

End If

End for

End for

Output: G (V, E)
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