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Abstract

This article uses Gauss nonlinear fitting to connect the patient’s edema volume with the interval
between each checkpoint, and obtains the relationship curve between the edema volume and time
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progression of all patients. At the same time, all patients were divided into four subgroups based
on personal characteristics through the FCM fuzzy clustering algorithm. Gauss nonlinear fitting
was used to fit the scatter plot of each subgroup, and then characteristics of each subgroup were
analyzed based on the fitting curve. In addition, principal component analysis (PCA) was used to
explore the impact of different treatments on the progression of edema volume in patients. The
analysis showed that hemostatic treatment has a significant impact on edema volume, and intra-
cranial pressure lowering treatment can also effectively reduce the patient’s edema volume. Fi-
nally, the relationship between edema volume, hematoma volume and treatment methods was ex-
plored. First, the correlation between hematoma volume and treatment methods was obtained
through PCA analysis, and then the relationship between edema volume and treatment methods
was combined to obtain the positive correlation between hematoma volume and edema volume,
as well as the conclusion that hemostatic treatment and intracranial pressure lowering treatment
have a good therapeutic effect on reducing edema and hematoma volume.
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Figure 1. Scatter plot of edema volume and corresponding
date for the first 100 patients
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Figure 2. Scatter plot of edema volume versus time between first imaging
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Table 1. Summary of various error data obtained through Gauss fitting
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Figure 3. Gauss fitting curve
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Figure 4. Residual plot from Gauss fit
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Figure 5. Basic process of FCM clustering algorithm
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Table 2. Clustering centers of 10-dimensional data for four subgroups
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Figure 6. The weight of four cluster centers for 10-dimensional data
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Figure 7. All patient subgroups
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Figure 8. Edema volume progression curve for different groups of people
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Table 4. Effects of 7 treatment methods on edema volume obtained by PCA method
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Figure 10. Ranking of contribution of 7 treatment methods
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Table 5. Effects of 7 treatment methods on hematoma volume obtained by PCA method
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