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fraction or percentage of higher frequency scattering encoded 

as blue color, which is known as percent blue (% blue): 
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��
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��
� �� ���
��
� 100.            (1) 

H-scan analysis results in color levels for all pixels of input 

RF data. The color levels range from 1 to 256 [9]; levels 1-

128 are considered red in color while levels 129-256 are 

considered blue in color. Thus, the number of pixels having 

color level between 129 and 256 is the numerator of (1). 

Utilizing the color levels obtained by H-scan analysis, we 

calculated the signal-to-noise ratio (SNR) of the color levels: 

H-scan SNR � ��/ �                         (2) 

where �� and  � are the mean and standard deviation of the 

color levels, respectively. In addition to the SNR of the H-

scan, we also measured the SNR of the B-scan envelope data: 

B-scan SNR � �!/ !
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IV. CONCLUSION 

The H-scan analysis  is capable of distinguishing between 
the YUMM and YUMMER subtypes of melanoma. H-scan 
parameters can differentiate the subtypes with low p-value 
(<0.05) and high classification accuracy (88.5%), and H-scan 
imaging also shows a color difference between the two. This 
difference is not noticeable in B-scan parameters and imaging. 
Given that YUMMER melanoma tumors contain more 
immune cells within their TME than YUMM melanoma 
tumors, H-scan may detect the immune cell number difference 
[15, 16]. The potential for H-scan analysis to predict 
melanoma treatment response requires further investigations.  

Therefore, the H-scan approach with the parameters is 
promising for the clinical differentiation of immunologically 
distinct melanoma TMEs. We anticipate clinical use of H-scan 
parameters for melanoma diagnosis as well as the monitoring 
of treatment response in heterogenous metastatic disease. 
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