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R' = R/255 

G' = G/255 

B' = B/255 

Cmax = max(R', G', B') 

Cmin = min(R', G', B') 

Δ = Cmax – Cmin 

𝐻 =

{
 
 
 

 
 
 

0°, ∆= 0

60° × (
𝐺′ − 𝐵′

∆
 𝑚𝑜𝑑 6) , 𝐶𝑚𝑎𝑥 = 𝑅′

60° × (
𝐵′ − 𝑅′

∆
+ 2) , 𝐶𝑚𝑎𝑥 = 𝐺′

60° × (
𝑅′ − 𝐺′

∆
+ 4) , 𝐶𝑚𝑎𝑥 = 𝐵′ 

𝑆 = {

0, ∆= 0
∆

1 − |2𝐿 − 1|
, ∆<> 0

L = (Cmax + Cmin)/2 

C'xy = HSL(Hxy, Sxy, 50%), 
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c = (1 - |2L - 1|) × S 

x = c × (1 - |(H / 60°) mod 2 - 1|) 

m = L - c/2 

(R, G, B) = ((R' + m)×255, (G' + m)×255, (B' + m)×255) 

C''xy = HSL(H'xy, S'xy, Lxy) = Cxy,
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𝑓(rank; 𝑠;  𝑁) =  
1

𝑍(𝑠, 𝑁)rank𝑠

𝑍(𝑠, 𝑁) =  ∑ 𝑖−𝑠𝑁
𝑖=1
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𝑇𝐹(𝑤, 𝑑) = log(𝑇𝐹(𝑤, 𝑑) + 1)

α
α
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D=min(d(ts1 ,ts2), .. . ,d(tsn− 1,tsn))

d(x,y)= (x− y)

x y

D

T=T1:d(ts(T1),ts(T2))=D
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