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Introduction: 
acquire binding potential () (Hosokawa, JNM, 56, 2015), and a reference region is placed on the cerebellar 
gray matter. Because it has a thin and complicated shape, an automated algorithm is required. The aim of this 
study is to propose a new automated algorithm (AutoRef) to delineate the reference region. AutoRef clusters 
voxels around the cerebellum into some clusters based on the shape of a tissue time activity curve (tTAC). 
The basic idea has been presented at SNM2016, and the number of the clusters is investigated. 
 
Methods: tTACs have different shapes among different tissue groups. AutoRef detects the shape difference 
using a statistical clustering algorithm of Gaussian mixture model (GMM). The number of clusters should be 
given to GMM. The large number may capture the difference in tTACs, but it makes the estimation process 
astable. An appropriate number of clusters is thus investigated. AutoRef is evaluated using clinical 86 cases: 
43 positive, 33 negative, and 10 equivocal cases. 
 
Results: The typical result is demonstrated in Fig. 1 when 8-clusters clustering was conducted. If the case of 
3-cluster clustering, the estimated reference region was located some voxels out from the manually defined 
reference region. All GMM were converged appropriately for 8-cluster clustering. No significant difference 
in  was observed (p<0.05) between AutoRef and the manually defined reference region, and the difference 
was smaller than 0.46. 
 
Conclusion: 
conclude that AutoRef is applicable. 
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Fig. 1 (a) The result of 8-clusters clustering where a reference region is in yellow-green. (b) Manually defined 
reference region is superimposed. 
 
  
 

 
Fig. 2 The estimated and manually derived tTACs. 
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