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{𝐺𝑥=[𝑓(𝑥−1,𝑦+1)+2𝑓(𝑥,𝑦+1)]−[𝑓(𝑥−1,𝑦−1)+2𝑓(𝑥,𝑦−1)+𝑓(𝑥+1,𝑦−1)]

𝐺𝑦=[𝑓(𝑥+1,𝑦−1)+2𝑓(𝑥+1,𝑦)]−[𝑓(𝑥−1,𝑦−1)+2𝑓(𝑥−1,𝑦)+𝑓(𝑥−1,𝑦+1)]

∞

|𝐺(𝑥, 𝑦)| ≈ 𝑚𝑎𝑥{|𝐺𝑥|, |𝐺𝑦|}

𝐺𝑥 𝐺𝑦

≥

×

{
𝐺𝑥 = |𝑓(𝑥 + 1, 𝑦 + 1) − 𝑓(𝑥, 𝑦)|

𝐺𝑦 = |𝑓(𝑥 + 1, 𝑦) − 𝑓(𝑥, 𝑦 + 1)|

|𝐺(𝑥, 𝑦)| = |𝐺𝑥| + |𝐺𝑦|

𝐺𝑥 𝐺𝑦
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S(i, j) = G(i, j;σ) ∗ F(i, j)

P(i, j) ≈ (S(i + 1, j) − S(i, j) + S(i + 1, j + 1) − S(i, j + 1))/2

Q(i, j) ≈ (S(i, j + 1) − S(i + 1, j + 1) − S(i + 1, j))/2

Θ

N(i, j) = NMS(M(i, j), ς(i, j))
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𝑚𝑐 = 𝑚𝑒𝑑𝑖𝑎𝑛{𝑥1, 𝑥2, … , 𝜔𝑥𝑐 , … , 𝑥𝑛}

𝑚𝑐 = 𝑚𝑒𝑑𝑖𝑎𝑛{𝑥1, 𝑥2, … , 𝜔𝑥𝑐 , … , 𝑥𝑛}
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∈

p(i) =
1

𝑀𝑁
∑ 𝑓(𝑥, 𝑦)𝑓(𝑥,𝑦)=𝑖     𝑖 ∈ 𝐺𝐿

≤

𝜔0(𝑡) = ∑ 𝑝(𝑖)0≤𝑖≤𝑡

𝜇0(𝑡) = ∑ 𝑖𝑝(𝑖) ∕ 𝜔0(𝑡)0≤𝑖≤𝑡

𝜔1(𝑡) = ∑ 𝑝(𝑖)𝜀≤𝑖≤𝐿−1

𝜇1(𝑡) = ∑ 𝑖𝑝(𝑖) ∕ 𝜔1(𝑡)𝜀≤𝑖≤𝐿−1

= 𝜔0(𝑡)𝜇0(𝑡) + 𝜔1(𝑡)𝜇1(𝑡)

T = Arg𝑀𝑎𝑥𝑡∈𝐺𝑡
[𝜔0(𝑡)(𝜔0(𝑡)(𝜇0(𝑡) − 𝜇))

2
+ 𝜔1(𝑡)(𝜇1(𝑡) − 𝜇)2]
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Image Canny algorithm CMO algorithm 

Head side view CT original picture 64ms 535ms 

Waist top view CT original picture 46ms 554ms 

Head overlooking CT original image 60ms 583ms 

Waist top view CT original picture 314ms 2406ms 

Image Canny algorithm CMO algorithm 

Head side view CT original picture 5400 34400 

Waist top view CT original picture 5220 35500 

Head overlooking CT original image 4900 25500 

Waist top view CT original picture 6750 48700 
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