
≔ “C:\PhD\2015\00 Papers\Paper 2 - Amazon River\04 - Outputs Mathcad” ≔sigma 3 ≔mini 1 ≔maxi 2
1

≔im01 READBMP ((“LT52250601986196XXX03_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im1986_.tif” ⋅255 zoom (( ,,canny (( ,,,im01 sigma mini maxi)) 1 1)))) 0

≔im02 READBMP ((“LT52250601987183CUB00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im1987_.tif” ⋅255 zoom (( ,,canny (( ,,,im02 sigma mini maxi)) 1 1)))) 0

≔im03 READBMP ((“LT52250601996240CUB00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im1996_.tif” ⋅255 zoom (( ,,canny (( ,,,im03 sigma mini maxi)) 1 1)))) 0

≔im04 READBMP ((“LT52250602000251CUB00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im2000_.tif” ⋅255 zoom (( ,,canny (( ,,,im04 sigma mini maxi)) 1 1)))) 0

≔im05 READBMP ((“LT52250602006299CUB00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im2006_.tif” ⋅255 zoom (( ,,canny (( ,,,im05 sigma mini maxi)) 1 1)))) 0

≔im06 READBMP ((“LT52250602008145CUB00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im2008_.tif” ⋅255 zoom (( ,,canny (( ,,,im06 sigma mini maxi)) 1 1)))) 0

≔im07 READBMP ((“LC82250602013270LGN00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im2013_.tif” ⋅255 zoom (( ,,canny (( ,,,im07 sigma mini maxi)) 1 1)))) 0

≔im08 READBMP ((“LC82250602014257LGN00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im2014_.tif” ⋅255 zoom (( ,,canny (( ,,,im08 sigma mini maxi)) 1 1)))) 0

≔im09 READBMP ((“LE72250602015236CUB00_LogRatioB3B4.bmp”)) =WRITEBMP (( ,“im2015_.tif” ⋅255 zoom (( ,,canny (( ,,,im09 sigma mini maxi)) 1 1)))) 0

= “C:\PhD\2015\00 Papers\Paper 2 - Amazon River\04 - Outputs Mathcad” =WRITEBMP (( ,“im2015_.tif” ⋅255 zoom (( ,,canny (( ,,,im09 2 1 2.2)) 1 1)))) 0

≔ “C:\PhD\2015\00 Papers\Paper 2 - Amazon River\04 - Outputs Mathcad\Canny v2”
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←cont 0
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Solution: http://math.stackexchange.com/questions/280937/finding-the-angle-of-rotation-of-an-ellipse-from-its-general-equation-and-the-ot
http://mathworld.wolfram.com/Ellipse.html
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Finding the points with maximum distance to 
the first approximation ellipse. Those points 
will be translated to the next point on gradient 
direction and a new ellipse will be built 
surrounding all points.
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⎜
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⎜
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⎜
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+⋅⎛
⎝

−⋅k a
2

X⎞
⎠

⎛
⎝

⋅k a
0
⎞
⎠
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←a EllipseSphere ((im))
←P P ((im))
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←x P
,i 0

←y P
,i 1

←Ax 1
←Bx +⋅a

0
y a

2

←Cx ++⋅a
1

y
2 ⋅a

3
y a

4

←Ay a
1

←By +⋅a
0

x a
3

←Cy ++x
2 ⋅a

2
x a

4

←x1 ――――――――
+−Bx ‾‾‾‾‾‾‾‾‾‾‾‾‾−Bx

2 ⋅⋅4 Ax Cx

2 Ax

←x2 ――――――――
−−Bx ‾‾‾‾‾‾‾‾‾‾‾‾‾−Bx

2 ⋅⋅4 Ax Cx

2 Ax

←y1 ――――――――
+−By ‾‾‾‾‾‾‾‾‾‾‾‾‾−By

2 ⋅⋅4 Ay Cy

2 Ay

←y2 ――――――――
−−By ‾‾‾‾‾‾‾‾‾‾‾‾‾−By
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∨(( ∧＝Im ((x1)) 0 ＝Im ((x2)) 0)) (( ∧＝Im ((y1)) 0 ＝Im ((y2)) 0))
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

←contx 0
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try
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if ∧(( ∧＝Im ((x1)) 0 ＝Im ((x2)) 0)) (( ∨∧<x1 x <x2 x ∧>x1 x >x2 x))
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‖
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←Out
,cont 0

Out
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⎡
⎣

⎤
⎦

P
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P
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⎡
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⎦
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if ∧(( ∧＝Im ((y1)) 0 ＝Im ((y2)) 0)) (( ∨∧<y1 y <y2 y ∧>y1 y >y2 y))
‖
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←Out
,cont 0
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⎡
⎣

⎤
⎦

P
,i 0

P
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⎡
⎣

⎤
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←conty 1

‖
‖ ←conty 0

←cont +cont max (( ,contx conty))
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≔EllipseSphere2 ((im)) ‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

←Limits Limits2 ((im))
←X Limits
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⎣
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⎦
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←a ⋅⎛⎝ ⋅T
A A⎞⎠

−1
⎛⎝ ⋅T
A L⎞⎠

←testaElipse −⋅⋅4 1 a
1

a
0

2

|
|
|
|
|
|
|
|
|
|
|

|

if

else

>testaElipse 0
‖
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⎜⎝

+X
i

2
Y

i

2 ⎞
⎟⎠
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−EllipseY ((“im2015_Canny.tif”))
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←El EllipseSphere2 ((im))

←A B C D F G[[ ]] 1 ――
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else
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else

∧≠B 0 <A C
‖
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←θ2 ⋅―
1

2
atan

⎛
⎜
⎝
――

⋅2 B

−A C

⎞
⎟
⎠

‖
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|
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|

if ∧≠B 0 >A C
‖
‖
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←θ2 +―
2

⋅―
1

2
atan

⎛
⎜
⎝
――

⋅2 B

−A C

⎞
⎟
⎠

←x0 ――――
−⋅C D ⋅B F

−B
2 ⋅A C

←y0 ――――
−⋅A F ⋅B D

−B
2 ⋅A C

←a
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

⋅2 ―――――――――――――――
⎛⎝ −−++⋅A F

2 ⋅C D
2 ⋅G B

2 ⋅⋅⋅2 B D F ⋅⋅A C G⎞⎠

⋅⎛⎝ −B
2 ⋅A C⎞⎠

⎛
⎝ −

‾‾‾‾‾‾‾‾‾‾‾‾‾
+(( −A C))

2
⋅4 B

2 (( +A C))
⎞
⎠

←b
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2 ⋅C D
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⎛
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‾‾‾‾‾‾‾‾‾‾‾‾‾
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⎠
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⎡
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⎤
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←EP EllipseParam2 ((im))
←θ x0 y0 a b[[ ]] EP

0
EP

1
EP

2
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3
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4
⎡
⎣

⎤
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for ∊ |
|
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|

t ‥0 ⋅36 5
‖
‖
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←Out
t

++⋅⋅a cos
⎛
⎜
⎝

⋅t ――
⋅18 5

⎞
⎟
⎠

cos ((θ)) ⋅⋅b sin
⎛
⎜
⎝
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⎞
⎟
⎠

−sin ((θ)) x0
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←EP EllipseParam2 ((im))
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0
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1
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2
EP

3
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4
⎡
⎣

⎤
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←Out
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⎛
⎜
⎝
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⋅18 5

⎞
⎟
⎠

((sin ((θ)))) ⋅⋅b sin
⎛
⎜
⎝

⋅t ――
⋅18 5

⎞
⎟
⎠

cos ((θ)) y0

Out
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←X Y[[ ]] Set
⟨⟨0⟩⟩ Set

⟨⟨1⟩⟩⎡⎣ ⎤⎦
for ∊ |

|
|
|
|
|

i ‥0 −rows ((Set)) 1
‖
‖
‖
‖
‖

←L
i

−X
i

2

←A
,i 0

A
,i 1

A
,i 2

A
,i 3

A
,i 4

⎡
⎣

⎤
⎦

⋅X
i

Y
i

Y
i

2
X

i
Y

i
1⎡

⎢⎣
⎤
⎥⎦

←a ⋅⎛⎝ ⋅T
A A⎞⎠

−1
⎛⎝ ⋅T
A L⎞⎠

←testaElipse −⋅⋅4 1 a
1

a
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|
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if

else

>testaElipse 0
‖
‖ ←a a
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‖
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for ∊ |
|
|
|

|

i ‥0 −rows ((Set)) 1
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⎜⎝
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⎟⎠
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,i 1
A
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⎡
⎣

⎤
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X
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Y
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⎣

⎤
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←P P ((im))
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Regression to predict a ellipse at 2013, 2014 and 2015
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