
 

θ -range 

𝐼𝐼0(𝐵𝐵𝐵𝐵) 

 

𝐾𝐾(𝛼𝛼0) 

 

𝐸𝐸0
𝑔𝑔0(𝐵𝐵𝐵𝐵) 

 

𝐸𝐸0(𝑓𝑓) 

 

𝐼𝐼(̅𝛼𝛼0) 

𝑟𝑟𝑠𝑠𝑔𝑔(𝐵𝐵𝐵𝐵,𝛼𝛼0), 𝑟𝑟𝑒𝑒𝑔𝑔(𝐵𝐵𝐵𝐵,𝛼𝛼0) 

𝐼𝐼𝑁𝑁(𝛼𝛼0) 

𝐼𝐼(𝐵𝐵𝐵𝐵,𝛼𝛼0) 

𝐸𝐸𝑒𝑒
𝑔𝑔(𝐵𝐵𝐵𝐵,𝛼𝛼0) 

𝐸𝐸𝑒𝑒(𝐵𝐵𝐵𝐵,𝛼𝛼0) 

𝐸𝐸𝑒𝑒(𝑓𝑓,𝛼𝛼0) 

𝐵𝐵𝐵𝐵,𝛼𝛼0 

Δ𝑅𝑅(𝐵𝐵𝐵𝐵,𝛼𝛼0) 𝑅𝑅𝑓𝑓𝑓𝑓(𝐵𝐵𝐵𝐵,𝛼𝛼0) 

𝐴𝐴𝑓𝑓𝑓𝑓(𝐵𝐵𝐵𝐵,𝛼𝛼0) 

Select sub-bandwidths BW with  𝐺𝐺(𝑓𝑓), 
𝜖𝜖𝑒𝑒𝑒𝑒𝑒𝑒(𝑓𝑓), and surface roughness 

Gating, including 𝜏𝜏𝑝𝑝 = 1
2𝐵𝐵𝐵𝐵

  on both 
sides 

 

Subtract offsets: 

𝐼𝐼 =
1
2
𝑐𝑐𝜖𝜖0(𝐸𝐸𝑒𝑒

𝑔𝑔 − 〈𝐸𝐸𝑐𝑐𝑐𝑐
𝑔𝑔 〉 − 𝐸𝐸𝑏𝑏)2 

 

Average: 𝐼𝐼𝑁𝑁 = 1
𝑁𝑁
∑ 𝐼𝐼𝑖𝑖𝑁𝑁
𝑖𝑖  

Derive parameters from mapping 𝐺𝐺
2

𝑅𝑅4
(𝑥𝑥, 𝑦𝑦) . 

Include pulse width 𝜏𝜏𝑝𝑝 = 1
𝐵𝐵𝐵𝐵

 

Gating 

Subtract offsets:  

𝐼𝐼0 =
1
2
𝑐𝑐𝜖𝜖0(𝐸𝐸0

𝑔𝑔0 − 𝐸𝐸𝑏𝑏0
𝑔𝑔0 − 𝐸𝐸𝑏𝑏)2 

𝐾𝐾(𝛼𝛼0) = 𝐼𝐼0 �
𝑅𝑅0

𝑅𝑅𝑓𝑓𝑓𝑓(𝛼𝛼0)
�
4 𝐴𝐴𝑓𝑓𝑓𝑓(𝛼𝛼0)

𝜎𝜎
 

Infer 𝐼𝐼  ̅surface:  𝐼𝐼 ̅ = 𝐼𝐼𝑁𝑁(𝛼𝛼0)
1± 1

√𝑁𝑁
 

𝑁𝑁 =
2Δ𝑅𝑅𝑅𝑅𝑅𝑅

𝑐𝑐
 

𝜎𝜎0(𝛼𝛼0) =
𝐼𝐼(̅𝛼𝛼0)
𝐾𝐾(𝛼𝛼0)
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𝜎𝜎0( 𝛼𝛼0) for 𝐵𝐵𝐵𝐵 

 and θ -range 


