
H* PowerPoint letter is 10 x 7.5", by its ruler - apparently 1�2" margins

are not shown. Imported gif is -> 8960,720,3<: 960 � 10 = 96;

720 � 7.5 = 96 , so this is 96 dpi. *L

LatheInput1 = Import@"C:\\Users\\3000\\Desktop\\SquashedDiamond.gif"D
data = ImageData@LatheInput1D;

tall = Dimensions@dataD@@1DD; H* sense image dimesions *L
wide = Dimensions@dataD@@2DD;

H* Set Increment and number of blades,

usually 1 and 1440 *L

inc = 1; H* 360 � nb degrees per unit of inc *L
nb = 1440; H* number of blades *L

H* Extract colored pixels into three different lists *L

H* Red Center *L

cntr =.

cntrxy =.

cntr = Table@8i, j<, 8i, 1, tall<, 8j, 1, wide<D;

cntr@@All, AllDD = 80., 0., 0.<;

cntrxy = 8<;

For@i = 1, i £ tall, i++,

For@j = 1, j £ wide, j++,

If@Hdata@@i, j, 1DD > 0.9 && data@@i, j, 2DD < 0.9 && data@@i, j, 3DD < 0.9L,

H
cntr@@i, j, 1DD = 1.0; cntr@@i, j, 2DD = 0.0; cntr@@i, j, 3DD = 0.0;

AppendTo@cntrxy, 8i, j<D
LDDD;

H*number of cntr pixels*L

Part@Dimensions@cntrxyD, 1D;

cntri =.

cntrj =.



H*below, All refers to all elements in the list,

each of which is a 2 element list *L

cntri = Round@Mean@cntrxy@@All, 1DDDD ; H* center of image, i *L
cntrj = Round @Mean@cntrxy@@All, 2DDDD; H* center of image, j *L

H* Image@cntrD

ListPlot@cntrxyD *L

H* Blue Stylus *L

stylus =.

stylusxy =.

stylus = Table@8i, j<, 8i, 1, tall<, 8j, 1, wide<D;

stylus@@All, AllDD = 80., 0., 0.<;

stylusxy = 8<;

For@i = 1, i £ tall, i++,

For@j = 1, j £ wide, j++,

If@Hdata@@i, j, 1DD < 0.9 && data@@i, j, 2DD < 0.9 && data@@i, j, 3DD > 0.9L,

H
stylus@@i, j, 1DD = 0.0; stylus@@i, j, 2DD = 0.0; stylus@@i, j, 3DD = 1.0;

AppendTo@stylusxy, 8i, j<D
LDDD;

H* Image @dataD

Image@stylusD

ListPlot@stylusxyD *L

H* Green Template *L

template =.

templatexy =.

template = Table@8i, j<, 8i, 1, tall<, 8j, 1, wide<D;

template@@All, AllDD = 80., 0., 0.<;

templatexy = 8<;

For@i = 1, i £ tall, i++,

For@j = 1, j £ wide, j++,

If@Hdata@@i, j, 1DD < 0.9 && data@@i, j, 2DD > 0.9 && data@@i, j, 3DD < 0.9L,
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H
template@@i, j, 1DD = 0.0;

template@@i, j, 2DD = 1.0; template@@i, j, 3DD = 0.0;

AppendTo@templatexy, 8i, j<D
L

DDD;

H* Image@templateD

ListPlot@templatexyD *L
H* Template in Orbit *L

cntrcntr = 8cntri, cntrj<;

cntr00 = 80, 0<;

numpts = Dimensions@templatexyD@@1DD;

orbit =.;

orbit = Table@80, 0<, 8i, 1, nb<, 8j, 1, numpts<D;

H* nb rows of moved template coordinates *L

ForAi = 1, i £ nb, i += inc, H* Print@iD; *L H* change display,

here *L H*Replace nb with 1 to see a single template *L

mvinrad = 0.;

ForAj = 1, j £ numpts, j++,

ptmoved00 = templatexy @@j, AllDD - cntrcntr;

discntrtopt = Hptmoved00@@1DD^2 + ptmoved00@@2DD^2L^0.50;

H* ArcTan@x,yD gives the angle of the point8x,y<: *L
H* note x is taken from second position as in row by column *L

angtopt = ArcTan@ptmoved00@@2DD, ptmoved00@@1DD D;

mvinrad = i * 2 * Π � nb;

newangtopt = angtopt + mvinrad;

H* from WP: x=r\cos\varphi\,y=r\sin\varphi\, *L

H* orbit will be in the order: x,y *L

orbit@@i, jDD =

Round@8Cos@newangtoptD * discntrtopt, Sin@newangtoptD * discntrtopt< D

EE H* end theta and j loops *L
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ListPlot@orbit@@720, AllDD, AspectRatio ® 1 D
H* 1st position is 4 x number of degrees *L
ListPlot@orbit, AspectRatio ® 1D

orbitradii =.;

orbitradii = Table@80<, 8i, 1, nb<D;

hiorbit =.;

hiorbit = Table@80, 0<, 8i, 1, nb<D;

hiorbitxy =.;

hiorbitxy = Table@80, 0<, 8i, 1, nb<D;

For@i = 1, i £ nb, i += inc,

orbitradii@@iDD = orbit@@i, AllDD@@All, 2DD;

hiorbit@@iDD = 8i * 2 * Π � nb, Max@orbitradii@@iDDD <;

hiorbitxy@@iDD = Round@8Cos@i * 2 * Π � nbD * Max@orbitradii@@iDDD,

Sin@i * 2 * Π � nbD * Max@orbitradii@@iDDD< D
D;

H* orbit will be in the order: x,y *L
H* Print @orbit@@181, AllDDD;

Print@hiorbit@@181DD D; *L

Print@hiorbit@@81, 360, 720, 1080, 1440<DDD ;

ListPolarPlot@hiorbitD
ListPlot@hiorbitxyD
H*The angleΘis measured in radians,

counterclockwise from the positivexaxis and points right. *L

plus = 200;

H* <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

<<<<<<<<<<<<<<<<<<<<<<<<<<< *L

H* blade raised above stylus *L

polarplus =.;

polarplus = Table@80, 0<, 8i, 1, nb<D;
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For@i = 1, i £ nb, i += inc,

polarplus@@iDD = hiorbit@@iDD + 80, plus<
D;

ListPolarPlot@polarplusD

polarplusradii =.;

polarplusradii = Table@80<, 8i, 1, nb<D;

plusxy =.;

plusxy = Table@80, 0<, 8i, 1, nb<D;

For@i = 1, i £ nb, i += inc,

polarplusradii@@iDD = polarplus@@iDD@@2DD;

plusxy@@iDD = Round@8Cos@i * 2 * Π � nbD * polarplusradii@@iDD,

Sin@i * 2 * Π � nbD * polarplusradii@@iDD< D D

ListPlot@plusxyD

H* Make 360 circles in a matrix H360 x 360L indexed by theta rows with

theta points per row and then move them to centers of plusxy matrix *L
blade = 200; H* <<

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< *L
circles =.;

xstart = 800; ystart = 800;

circles = Table@80, 0<, 8i, 1, nb<, 8j, 1, nb<D;

cirdraw =.

cirdraw = Table@8x, y<, 8x, 1, 1600<, 8y, 1, 1600<D;

cirdraw@@All, AllDD = 80., 0., 0.<;

blobpts = cirdrawblue = cirdraw;

H* i indexes circles; j indexes x,y points within circles *L

For@i = 1, i £ nb, i += inc,

For@j = 1, j £ nb, j += 1,

ij1 = Round@N@Hblade * Sin@j * 2 * Π � nbDL + xstart + plusxy@@iDD@@1DD DD;

ij2 = Round@N@Hblade * Cos@j * 2 * Π � nbDL + ystart + plusxy@@iDD@@2DD DD;

cirdraw@@ij1, ij2DD = cirdraw@@ij1, ij2DD + 80, 0, 0.05<
DD; H* In this formulation,

cirdraw is building up the blue value of pixels under coincident

paths of the blade as is observed at pivot points in the template *L
H*Alternatively,

one can make any pixel under the blade immediately and fully blue:
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cirdraw@@ Round@N@Hblade * Sin@j*2*Π�360DL + xstart + plusxy@@iDD@@1DD DD,

Round@N@Hblade * Cos@j*2*Π�360DL + ystart +

plusxy@@iDD@@2DDDD D D= 80, 0, 1.0 <; *L

cirdrawblue = cirdraw; H* for feature extraction, later *L

H* cntr is 0.9 grey to avoid confusion in blob extraction, later *L

For@i = 1, i £ nb, i += inc,

cirdraw@@Hhiorbitxy@@iDD@@1DD + xstartL,

Hhiorbitxy@@iDD@@2DD + ystartLDD = 81, 0, 0<;

cirdraw@@Hplusxy@@iDD@@1DD + xstartL, Hplusxy@@iDD@@2DD + ystartLDD =

80, 1, 0<;

cirdraw@@xstart, ystartDD = 80.9, 0.9, 0.9<
D;

H* For @j =1, j £ numpts, j+=10, Print@jD;

For@x =1, x £ 1600, x+=1, For@y=1, y£ 1600, y+=1,

If@orbit@@271,jDD + 8800, 800< � 8x,y<, cirdraw@@x,yDD = 81, 1, 1<DDDD;

too much compute time ® use additive mask, below *L

H* add original template back into image *L

masktemplate =.;

masktemplate = Table@8x, y<, 8x, 1, 1600<, 8y, 1, 1600<D;

masktemplate@@All, AllDD = 80., 0., 0.<;

H* adding 8800, 800< to orbit@@271,jDD
without @@1DD and @@2DD parts seperated did not work *L

For@j = 1, j £ numpts, j += 1, masktemplate@@ orbit@@271, jDD@@1DD + 800,

orbit@@271, jDD@@2DD + 800DD = 81., 1., 1.< D;

cd0 = masktemplate + cirdraw;

H* Find center of template and draw green point *L

sum1 = 0.;

sum2 = 0.;

For@j = 1, j £ numpts, j += 1, sum1 = sum1 + orbit@@1080, jDD@@1DD + 800;

sum2 = sum2 + orbit@@1080, jDD@@2DD + 800D;

av1 = Round@sum1 � numptsD
av2 = Round @sum2 � numptsD

cd0@@av1, av2DD = 80, 1, 0<;

For@i = 1, i £ nb, i += inc,

cirdraw@@Hplusxy@@iDD@@1DD + 800L, Hplusxy@@iDD@@2DD + 800LDD D;
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H* Interpolate points between center of template

and each blade center using a weird eq for a line *L

Image@cirdrawblueD
blobpts =.;

blobpts = Table@8x, y<, 8x, 1, 1600<, 8y, 1, 1600<D;

blobpts@@All, AllDD = 80., 0., 0.<;

bloblist =.;

bloblist = 8<;

For@
i = 1, i £ nb, i += inc,

flag = 0;

For @
w = 1, w <= 1000, w++,

xxx = Round@H H H1000 - wL * av1L + Hw * Hplusxy@@iDD@@1DD + 800LL L � 1000 D;

yyy = Round@H H H1000 - wL * av2L + Hw * Hplusxy@@iDD@@2DD + 800 LL L � 1000D;

If@flag � 0,

If @cirdrawblue@@xxx, yyy DD @@3DD > 0, blobpts@@xxx, yyy DD @@3DD = 1;

flag = 1; AppendTo@bloblist, 8xxx, yyy < D DD DD ;

H* Dimensions@bloblistD
bloblist *L

fe1 = Image@blobptsD

H* Desample Blob to 360 points *L

Dimensions@bloblistD

bloblistdesamp = Table@8i<, 8i, 1, 360<D;

For@i = 1, i £ 360, i++, bloblistdesamp@@iDD = bloblist@@i * nb � 360DD D;

Dimensions@bloblistdesampD
bloblistdesamp@@1DD
xystart = 8xstart, ystart<
cntrcntr

H* options on ListPlot behave crazy *L
ListPlot@ 88xystart<, bloblistdesamp@@AllDD<, DataRange ® AllD
ListPlot@8bloblistdesamp, 8xstart, ystart<<, PlotMarkers ® 8Automatic, Medium<,

Joined ® 8True, False<, PlotStyle ® Red, DataRange ® AllD
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H* Reuse template � orbit code for 360 rotated blobs,

then add distaance along a new z axis indexed by inc *L
H* Blob in Orbit *L

cntrcntr = 8xstart, ystart<;

borbit =.;

borbit = Table@80, 0<, 8i, 1, 360<, 8j, 1, 360<D;

H* 360 rows of moved template coordinates with 360 x, y data points each *L

ForAi = 1, i £ 360, i += 1,

mvinrad = 0.;

ForAj = 1, j £ 360, j++,

ptmoved00 = bloblistdesamp @@j, AllDD - cntrcntr;

discntrtopt = Hptmoved00@@1DD^2 + ptmoved00@@2DD^2L^0.50;

H* ArcTan@x,yD gives the angle of the point8x,y<: *L
H* note x is taken from second position as in row by column *L

angtopt = ArcTan@ptmoved00@@2DD, ptmoved00@@1DD D;

mvinrad = i * 2 * Π � 360;

newangtopt = angtopt + mvinrad;

H* from WP: x=r\cos\varphi\,y=r\sin\varphi\, *L

H* orbit will be in the order: x,y *L

borbit@@i, jDD =

Round@8Cos@newangtoptD * discntrtopt, Sin@newangtoptD * discntrtopt< D

EE H* end theta and j loops *L

ListPlot@borbit@@180, AllDD, AspectRatio ® 1 D
ListPlot@borbit, AspectRatio ® 1D
H* Pad borbit with inc for z values *L

H* blob orbit "borbit" has 360 rows of moved template coordinates with 360 x,

y data points each *L
H* In index "i", we desample by 20,

so there are 360 � 20 = 18 stackers per revolution -

making things easier to see and speeding up graphics *L

H*borbit3d=.;

;
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borbit3d=Table@80,0,0<,8i,1,360<,8j,1,360<D;

H* borbit3d@@All, AllDD = 80, 0, 0<; *L

For@i=1, i£360, i+=20, For@j=1, j£360, j++,

borbit3d@@i,jDD = Flatten@8borbit@@i,jDD,i<D
DD;*L

borbit3d =.;

borbit3d = Table@80, 0, 0<, 8i, 1, 18<, 8j, 1, 360<D;

H* borbit3d@@All, AllDD = 80, 0, 0<; *L

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

borbit3d@@i, jDD = Flatten@8borbit@@Hi * 20L - 19, jDD, i<D
DD;

H*Dimensions@borbit3dD
borbit3d@@18DD*L

::
Π

720

, -97>, :
Π

2

, 71>, 8Π, 185<, :
3 Π

2

, 73>, 82 Π, -97<>

659

801

81440, 2<

8360, 2<

8702, 801<

8800, 800<

8458, 361<

ListPlot@borbit, PlotStyle ® Automatic, AspectRatio ® 1D
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H* This import and export works. It was bugged

by naming the input matrix the same as the output matrix

Export@"C:\\Users\\3000\\Desktop\\Borbit\\1.dat", borbit3d, "Data"D;

borbit3dIn= Import@"C:\\Users\\3000\\Desktop\\Borbit\\1.dat", "Data"D;

Dimensions@borbit3dD
borbit3d@@341DD

*L

H* borbit3d is right handed *L

H* In "-handR +18", "-" turns over stack creating negative z values and "+18" re-

established 1 - 18 positive ordering *L

ListPointPlot3D@borbit3d, BoxRatios ® 81, 1, 2<D

borbit3dL = borbit3d;

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

handR = borbit3d@@iDD@@jDD@@3DD; handL = -handR + 18;

borbit3dL@@iDD@@jDD@@3DD = handL DD;

ListPointPlot3D@borbit3dL, BoxRatios ® 81, 1, 2<D

Show@%193, ViewPoint ® FrontD
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H*

h4orbit3d= Table@80,0,0<,8j,1,360<, 8sc,1,72<D;

sc =0; H*stacker count *L

For@
h=1, h£4, h++,

For@i=1, i£17, i++,

sc = sc + 1;

For@j=1, j£360, j++,

h4orbit3d@@j,scDD = borbit3d@@i,jDD
DD

D;

ListPointPlot3D@h4orbit3d, BoxRatios®81,1,2<D
ListPlot3D@h4orbit3d, BoxRatios®81,1,4<D
*L

H*

h4orbit3d= Table@80,0,0<,8j,1,360<, 8sc,1,72<D;

sc =0; H*stacker count *L

For@
h=1, h£4, h++,

For@i=1, i£17, i++,

sc = sc + 1;

For@j=1, j£360, j++,

h4orbit3d@@j,scDD = borbit3d@@i,jDD
DD

D;

ListPointPlot3D@h4orbit3d, BoxRatios®81,1,2<D
ListPlot3D@h4orbit3d, BoxRatios®81,1,4<D
*L

H* borbit3d19=borbit3d;

i=1;j=1;

borbit3d19@@iDD@@jDD@@3DD + 18

19 *L

H* Right, Right, Right, Right *L
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Dimensions@borbit3dD;

borbit3d19 = borbit3d;

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

borbit3d19@@iDD@@jDD@@3DD = borbit3d@@iDD@@jDD@@3DD + 18 DD;

Dimensions@borbit3d19D;

borbit3d37 = borbit3d;

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

borbit3d37@@iDD@@jDD@@3DD = borbit3d@@iDD@@jDD@@3DD + 36 DD;

Dimensions@borbit3d37D;

borbit3d55 = borbit3d;

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

borbit3d55@@iDD@@jDD@@3DD = borbit3d@@iDD@@jDD@@3DD + 54 DD;

Dimensions@borbit3d55D;

model4 = Join@borbit3d, borbit3d19, borbit3d37, borbit3d55D;

Dimensions@model4D;

ListPointPlot3D@model4, BoxRatios ® 81, 1, 2<, Background ® BlackD

H* Right, Left, Left, Right *L

Dimensions@borbit3dD;

borbit3d19 = borbit3d;

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

borbit3d19@@iDD@@jDD@@3DD = borbit3dL@@iDD@@jDD@@3DD + 18 DD;

Dimensions@borbit3d19D;

borbit3d37 = borbit3d;

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

borbit3d37@@iDD@@jDD@@3DD = borbit3dL@@iDD@@jDD@@3DD + 36 DD;

Dimensions@borbit3d37D;

borbit3d55 = borbit3d;

For@i = 1, i £ 18, i++, For@j = 1, j £ 360, j++,

borbit3d55@@iDD@@jDD@@3DD = borbit3d@@iDD@@jDD@@3DD + 54 DD;

Dimensions@borbit3d55D;

model4 = Join@borbit3d, borbit3d19, borbit3d37, borbit3d55D;

Dimensions@model4D;

ListPointPlot3D@model4, BoxRatios ® 81, 1, 2<, Background ® BlackD
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