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Classification with Midpoint Offset

Setup

SetDirectory["C:\Documents and Settings\Administrator\Desktop\Documents\
aca Academic\\16412 Cognitive Robotics\aca-16412-doc-FinalProject"];

<< "MeanOffsetCache.mx"

Utilities
<< Graphics MultipleListPlot"
<< Graphics' Graphics"
$TextStyle = {FontFamily » "Helvetica", FontSize -» 12};

resample[points_, samples_] :=
Length[points] -1

Part [points, Map [Round, Range [1, Length[points], ] ] ]

samples -1

Algorithm Definition

Optimization parameters:
aa :=Table[a[i], {i, P}];
Similarity function:
K[xl_, x2_] :=x1.x2
Product matrix:
H :=Table[y[k] y[1] K[xx[k] -z, xx[1] - 2], {k, P}, {1, P}]

Objective function:

P 1
J = kZl'loz[k] (1-by[k])| - > aa.H.aa

Offset:
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Clear[b]

(* b==—-:- Yhaay[k] alk] (K[xx[1],xx[k]]+K[xx[2],xx[k]]) *)

b=0;
Optimal assignment:

opt := Last[NMaximize[{J, And @@ Thread[aa 2 0]}, aa, AccuracyGoal » 5, PrecisionGoal » 5]]
Decision function (simplified version below for K = Dot):

(* DD:=Function[x,Evaluate [Simplify[ReplaceAll[ZEzly [k] a[k] K[xx[k],x]+b,opt]]1]] *)

DD :=

P
Function|x, Evaluate[Simplify|[ReplaceAll|[ (x.#-z.# &) [Zy[k] alk] (xx[k] -z)] +b, opt]]]

k=1
classifiers[data_] := Last[{time[data], classifiers[data]} =
Timing[
Block[{n, pp, P, 2},
n = Length[data];
pp = Length /@data;
p = Total[pp];
z = Mean[Mean /@data];
Block[ {xx},
Evaluate[Table[xx[i], {i, p}]] =#-2z & /@ Join@@data;
Table[
Block[{y},

Evaluate[Table[y[i], {i, p}]] =
Flatten[MapThread[Table[#, {#2}] &, {MapAt[l &, Table[-1, {n}], d], pp}]];
DD

Algorithm Evaluation

distance[traindata_, testdata_] := Outer[Map, classifiers[traindata], testdata, 1]

distancePlot[data_, opts__ ] :=MultiplelListPlot[Join @@@
Transpose[Thread /@ Thread[#] & /@ Transpose[{data, -Range[Length[data]] +1/6}]],
opts, Axes -» {False, True}, Ticks - None, ImageSize - 700,
SymbolShape » (MakeSymbol[RegularPolygon[12, #]] & /@Range[2, 6, 2]), Epilog —»
{Dashing[{Dot}], Line[{{—109, #3}, {10°, #}}] & /@ (Rest[-Range[Length[data]]] +1/2)},
PlotLegend —» {"\"2\"", "\"3\"", "\"4\""}]
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distanceGrayPlot[data_, opts__ ] := MultiplelListPlot[Join @ee@
Transpose[Thread /@ Thread[#] & /@ Transpose[{data, -Range[Length[data]] -1/6}]1],
opts, Axes » {False, True}, Ticks -» None, ImageSize -» 700, SymbolShape -»
(MakeSymbol[ {GrayLevel[0.7], RegularPolygon[1l2, #]}] & /@Range[2, 6, 2]), Epilog -
{Dashing[{Dot}], Line[{{-10°, #}, {10°, #}}] & /@ (Rest[-Range[Length[data]]] +1/2)}]

success|[traindata_, testdata_] :=

With [ {dd = classifiers[traindata]}, Transpose [Abs [1 - IdentityMatrix[Length[dd]] -

Count [#, _?Positive]
Length[#]

Outer| &[Map[##]] &, dd, testdata, 1]], {1, 1}]]

successPlot[data_, opts ] :=MultipleListPlot[data, opts,
SymbolShape » (MakeSymbol[RegularPolygon[12, #]] & /@Range[2, 6, 2]), PlotStyle »

If[Length[ss] == 2, {{}, Dashing[{Dash}]}, {{}, Dashing[{Dash}], Dashing[{Dot}]}],
PlotJoined » True, Frame -» True, PlotRange » {Automatic, {-0.05, 1.05}}, ImageSize -» 700]

successGrayPlot[data_, opts___ ] :=
MultiplelistPlot[data, opts, Prolog -» GrayLevel[0.7], SymbolShape -
(MakeSymbol[ {GrayLevel[0.7], RegularPolygon[1l2, #]}] & /@Range[2, 6, 2]), PlotStyle »
If[Length[ss] == 2, {{}, Dashing[{Dash}]}, {{}, Dashing[{Dash}], Dashing[{Dot}]}],
PlotJoined » True, Frame -» True, PlotRange » {Automatic, {-0.05, 1.05}}, ImageSize -» 700]

Shape Analysis

» Data Manipulation

<< "ShapeData.mx"

dataSet[1l, size_, samples_] := Map[Flatten[resample[#, samples]] &, Take[circleSet, size]]
dataSet[2, size_, samples_] :=Map[Flatten[resample[#, samples]] &, Take[lineSet, size]]
dataSet[3, size_, samples_] :=

Map[Flatten[resample[#, samples]] &, Take[%— circleSet, size]]

dataSet[4, size_, samples_] := Map[Flatten[resample[#, samples]] &, Take[randomSet, size]]
dataSet[5, size_, samples_] :=

1
Map[lSO + —2- (#-150) & /@Flatten[resample[#, samples]] &, Take[circleSet, size]]

dataSet[6, size_, samples_] :=

1
Map[lSO + —g (#-150) & /@Flatten[resample[#, samples]] &, Take[circleSet, size]]

testSet[1l, size_, samples_] :=
Map[Flatten[resample[#, samples]] &, Take[circleSet, -size]]

testSet[2, size_, samples_] :=Map[Flatten[resample[#, samples]] &, Take[lineSet, -size]]
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testSet[3, size_, samples_] :=

1
Map[Flatten[resample[#, samples]] &, Take[—s— circleSet, —size]]

testSet[4, size_, samples_] :=
Map[Flatten[resample[#, samples]] &, Take[randomSet, -size]]

testSet[5, size_, samples_] :=

1
Map[lSO + —2- (#-150) & /@Flatten[resample[#, samples]] &, Take[circleSet, —size]]

testSet[6, size_, samples_] :=

1
Map[lSO + —5- (#-150) & /@Flatten[resample[#, samples]] &, Take[circleSet, —size]]

SetAttributes|[ {dataSet, testSet}, Listable];

m Boundary Characterization

m Circles/Lines with 5 samples, 6 points
dist = distance[dataSet[{1, 2}, 5, 6], testSet[{1, 2}, 5, 6]];

distC = distance[dataSet[{1, 2}, 5, 6], dataSet[{1, 2}, 5, 6]];

General::spelll :
Possible spelling error: new symbol name "distC" is similar to existing symbol "dist". More..
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},

PlotLabel -» "Distinguishing Circles and Lines",

PlotLegend » {"Circles", "Lines"}],

distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},

PlotLabel -» "Distinguishing Circles and Lines",

PlotLegend » {"Circles", "Lines"}]

Distinguishing Circles and Lines

° Circle

@ O Lines

- Graphics =
Export["Shapes_Circles_Lines_Boundary 5.gif", %]

Shapes_Circles_Lines_Boundary_5.gif

m Circles/Lines with 10 samples, 6 points
dist = distance[dataSet[{1, 2}, 10, 6], testSet[{1, 2}, 10, 6]];

distC = distance[dataSet[{1, 2}, 10, 6], dataSet[{1, 2}, 10, 6]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},

PlotLabel -» "Distinguishing Circles and Lines",

PlotLegend » {"Circles", "Lines"}],

distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},

PlotLabel -» "Distinguishing Circles and Lines",

PlotLegend » {"Circles", "Lines"}]

Distinguishing Circles and Lines

@

° Circle

@ O Lines

[€ 1 an)

- Graphics =
Export["Shapes_Circles_Lines_Boundary 10.gif", %]

Shapes_Circles_Lines_Boundary_10.gif

m Circles/Scaled Circles with 5 samples, 6 points
dist = distance[dataSet[{1, 3}, 5, 6], testSet[{1l, 3}, 5, 6]1];

distC = distance[dataSet[{1l, 3}, 5, 6], dataSet[{1, 3}, 5, 6]1;



aca-16412-mod-OptimalMarginClassifersProject-tcoffee-2c.nb 7

DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Circles and Scaled Circles",
PlotLegend » {"Circles", "Scaled Circles"}],
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Circles and Scaled Circles",
PlotLegend » {"Circles", "Scaled Circles"}]

Distinguishing Circles and Scaled Circles

° Circle

o GD o o o O Scale

= Graphics =

Export["Shapes_Circles_ScaledCircles_Boundary 5.gif", %]

Shapes_Circles_ScaledCircles_Boundary_5.gif

m Circles/Scaled Circles with 10 samples, 6 points

dist = distance[dataSet[{1, 3}, 10, 6], testSet[{1, 3}, 10, 6]1];

distC = distance[dataSet[{1, 3}, 10, 6], dataSet[{1, 3}, 10, 6]1];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Circles and Scaled Circles",
PlotLegend » {"Circles", "Scaled Circles"}],
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Circles and Scaled Circles",
PlotLegend » {"Circles", "Scaled Circles"}]

Distinguishing Circles and Scaled Circles

O @oc© [eXeReXe )

° Circle

> @O 00 Q@o@ O O Scale

= Graphics =

Export["Shapes_Circles_ScaledCircles_Boundary 10.gif", %]

Shapes_Circles_ScaledCircles_Boundary_10.gif

m Circles/Random Shapes with 10 samples, 2 points

dist = distance[dataSet[{1l, 4}, 10, 2], testSet[{1, 4}, 10, 2]];

distC = distance[dataSet[{1, 4}, 10, 2], dataSet[{1, 4}, 10, 2]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Circles and Random Figures",
PlotLegend » {"Circles", "Random Figures"}],
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Circles and Random Figures",
PlotLegend » {"Circles", "Random Figures"}]

Distinguishing Circles and Random Figures

J 09 o 00w O

° Circle

@ O @OO O 00 C O Ranc

= Graphics =

Export ["Shapes_Circles_RandomFigures_Boundary.gif", %]

Shapes_Circles_RandomFigures_Boundary.gif

= Small Circles/Random Shapes with 10 samples, 2 points

dist = distance[dataSet[{5, 4}, 10, 2], testSet[{5, 4}, 10, 2]];

distC = distance[dataSet[{5, 4}, 10, 2], dataSet[{5, 4}, 10, 2]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»

{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Small Circles and Random Figures",
PlotLegend » {"Small Circles", "Random Figures"}],

distancePlot[dist, PlotRange —»

{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Small Circles and Random Figures",
PlotLegend » {"Small Circles", "Random Figures"}]

Distinguishing Small Circles and Random Figures

° Smal

@ OO @ O C O Ranc

= Graphics =

Export["Shapes_SmallCircles_RandomFigures_Boundary.gif", %]

Shapes_SmallCircles RandomFigures_Boundary.gif

m Tiny Circles/Random Shapes with 10 samples, 2 points

dist = distance[dataSet[{6, 4}, 10, 2], testSet[{6, 4}, 10, 2]];

distC = distance[dataSet[{6, 4}, 10, 2], dataSet[{6, 4}, 10, 2]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},

PlotLabel -» "Distinguishing Tiny Circles and Random Figures",

PlotLegend » {"Tiny Circles", "Random Figures"}],
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},

PlotLabel -» "Distinguishing Tiny Circles and Random Figures",

PlotLegend » {"Tiny Circles", "Random Figures"}]

Distinguishing Tiny Circles and Random Figures

o Tiny

O O ao (OLY) 00 O C O Ranc

= Graphics =
Export ["Shapes_TinyCircles_RandomFigures_Boundary.gif", %]

Shapes_TinyCircles RandomFigures_Boundary.gif

Handwriting Analysis

» Data Manipulation
dataNames = {"dongs_05092005", "jing2qu_05082005"};
dataNumbers = {"2", "3", "4"};

dataFile[name_, number_] :=
"NumberData/" <> dataNames[name] <> "_20_" <> dataNumbers[number] <> "s_ .txt"

testNames = {"dongs_05092005", "jing2qu_ 05092005"};



aca-16412-mod-OptimalMarginClassifersProject-tcoffee-2c.nb 12

testNumbers = dataNumbers;

testFile[name_, number_] :=
"NumberTests/" <> testNames[name]] <> "_10_" <> testNumbers[number] <> "s_.txt"

dataSet[name_, number_, size_, samples_] :=Map[Flatten[resample[#, samples]] &,
Take[ToExpression[Import[dataFile[name, number]]], size]]

testSet[name_, number_ , size_, samples_] := Map[Flatten[resample[#, samples]] &,
Take[ToExpression[Import[testFile[name, number]]], size]]

SetAttributes|[ {dataSet, testSet}, Listable];

= Boundary Characterization

= Shen numerals with 10 samples, 6 points

dist = distance[dataSet[2, Range[3], 10, 6], testSet[2, Range[3], 10, 6]];

distC = distance[dataSet[2, Range[3], 10, 6], dataSet[2, Range[3], 10, 6]];
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DisplayTogether|[

distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Numerals (Subject 2)",
PlotLegend -» {"\"2\"", "\"3\"",6 "\"4\""}],
distancePlot[dist, PlotRange —»

{{Min[#] - 0.1, Max[#] + 0.1} &[Flatten[{dist, distC}]], {-1/2,

PlotLabel -» "Distinguishing Numerals (Subject 2)",
PlotLegend—> {ll\llz\ll " , ll\ll3\ll " , ll\ll4\ll " }]

Distinguishing Numerals (Subject 2)

@OO@Pa o ©

O @@Y@oco 0000

- Graphics =

[elox e} @o o O

Export["Shen Numerals Motion_Boundary.gif", %]

Shen_Numerals_Motion_Boundary.gif

= Shannon numerals with 10 samples, 6 points

dist = distance[dataSet[1, Range[3], 10, 6], testSet[1l, Range[3], 10, 6]];

distC = distance[dataSet[1,

Range[3], 10, 6], dataSet[1l, Range[3], 10, 6]];

-Length[dist] -1/2}},

Il2ll

Il3ll

|v4u
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»

{{Min[#] - 0.1, Max[#] + 0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] - 1/2}},

PlotLabel -» "Distinguishing Numerals (Subject 1",
PlotLegend—> {ll\llz\ll n , ll\ll3\ll n , ll\ll4\ll n }] ,
distancePlot[dist, PlotRange —»

{{Min[#] - 0.1, Max[#] + 0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] - 1/2}},

PlotLabel -» "Distinguishing Numerals (Subject 1",
PlotLegend—> {ll\llz\ll " , ll\ll3\ll " , ll\ll4\ll " }]

Distinguishing Numerals (Subject 1)

Q @E@ ao Q@ ] o 0 o @o @
OO O @I O ® ®WO
°© co®O» B o O QOO

- Graphics =

Export["Shannon_ Numerals Motion_Boundary.gif", %]

Shannon_Numerals_Motion_Boundary.gif

= 2 numerals with 10 samples, 6 points
dist = distance[dataSet[Range[2], 1, 10, 6], testSet[Range[2], 1, 10, 6]];

distC = distance[dataSet [Range[2], 1, 10, 6], dataSet[Range[2], 1, 10, 6]];

Il2ll

Il3ll

|v4u
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"2\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}1,
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"2\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("2" Numeral)

o O @ 0o o ©o o om® oo °

o Subije

° ©co ®o o 0@ ©O QOO0 @ O o O Subje

= Graphics =

Export["2_Numerals_Subject_Boundary.gif", %]

2_Numerals_Subject_Boundary.gif

= 3 numerals with 10 samples, 6 points
dist = distance[dataSet[Range[2], 2, 10, 6], testSet[Range[2], 2, 10, 6]];

distC = distance[dataSet [Range[2], 2, 10, 6], dataSet[Range[2], 2, 10, 6]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"3\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}1,
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"3\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("3" Numeral)

o Subije

o o o oo o ©® @O O o @) Subje

= Graphics =

Export["3_Numerals_Subject_Boundary.gif", %]

3_Numerals_Subject_Boundary.gif

= 4 numerals with 10 samples, 6 points
dist = distance[dataSet[Range[2], 3, 10, 6], testSet[Range[2], 3, 10, 6]];

distC = distance[dataSet [Range[2], 3, 10, 6], dataSet[Range[2], 3, 10, 6]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»

{{Min[#] - 0.1, Max[#] + 0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] - 1/2}},

PlotLabel » "Distinguishing Subjects (\"4a\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}1,
distancePlot[dist, PlotRange —»

{{Min[#] - 0.1, Max[#] + 0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},

PlotLabel » "Distinguishing Subjects (\"4a\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("4" Numeral)

o © @ G O Oo o o 0 000 o

o coco o o o o0 O @@ W © o O

Subije

Subije

= Graphics =

Export["4_Numerals_Subject_Boundary.gif", %]

4 _Numerals_Subject_Boundary.gif

m Sensitivity Analysis
numSamples = {1, 2, 3, 5, 7, 10};

numPoints = {2, 3, 5, 10, 20, 40, 80};

= Shen numerals versus sample size with 6 points

succ = success[dataSet[2, Range[3], #, 6], testSet[2, Range[3], 10, 6]] & /@ numSamples

{1, 1, 1}, {1, 1, 1%}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FrameLabel -» {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Numerals (Subject 2)",
PlotLegend —» {"\"2\"", "\"3\"", "\"4\""}]

Distinguishing Numerals (Subject 2)
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0.8 r |
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§ 0.6 t 1
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02 S + 7@7 oo Il4ll

0 L 4

0 2 4 6 8 10
Corpus Sample Size

- Graphics =

Export["Shen_ Numerals Motion_Samples.gif", %]

Shen_Numerals_Motion_Samples.gif

= Shen numerals versus point resolution with 5 samples

succ = success[dataSet[2, Range[3], 5, #], testSet[2, Range[3], 10, #]] & /@ numPoints

{1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],

FrameLabel -» {"Sample Points Per Numeral", "Accuracy"},
PlotLabel » "Distinguishing Numerals (Subject 2)",
PlotLegend—) {ll\llz\llll’ ll\ll3\llll’ u\u4\uu}]

Distinguishing Numerals (Subject 2)
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Sample Points Per Numeral
= Graphics =

Export["Shen_Numerals Motion_Points.gif", %]

Shen_Numerals_Motion_Points.gif

= Shannon numerals versus sample size with 6 points

succ = success[dataSet[1l, Range[3], #, 6], testSet[1l, Range[3], 10, 6]] & /@ numSamples

{1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FrameLabel -» {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Numerals (Subject 1",
PlotLegend —» {"\"2\"", "\"3\"", "\"4\""}]

Distinguishing Numerals (Subject 1)
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- Graphics =

Export["Shannon_Numerals_Motion_Samples.gif", %]

Shannon_Numerals_Motion_Samples.gif

= Shannon numerals versus point resolution with 5 samples

succ = success[dataSet[1, Range[3], 5, #], testSet[1l, Range[3], 10, #]] & /@ numPoints

{1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
Framelabel » {"Sample Points Per Numeral", "Accuracy"},
PlotLabel » "Distinguishing Numerals (Subject 1",
PlotLegend —» {"\"2\"", "\"3\"", "\"4\""}]

Distinguishing Numerals (Subject 1)
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Sample Points Per Numeral
= Graphics =

Export["Shannon_Numerals_Motion_Points.gif", %]

Shannon_Numerals_Motion_Points.gif

= 2 numerals versus sample size with 6 points

succ = success[dataSet[Range[2], 1, #, 6], testSet[Range[2], 1, 10, 6]] & /@ numSamples
2 7 7 4 1 9 9 9

o shiggr ok s s iz st s wh o wlH

succC = success[dataSet[Range[2], 1, #, 6], dataSet[Range[2], 1, #, 6]] & /@ numSamples

General::spelll :
Possible spelling error: new symbol name "succC" is similar to existing symbol "succ". More..

({1, 13, {3, 13}, {1, 13}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[
successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],
FramelLabel » {"Corpus Sample Size", "Accuracy"},

PlotLabel » "Distinguishing Subjects (\"2\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"2\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}]
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= Graphics =

Export["2_Numerals_Subject_Samples.gif", %]

2_Numerals_Subject_Samples.gif

= 3 numerals versus sample size with 6 points

succ = success[dataSet[Range[2], 2, #, 6], testSet[Range[2], 2, 10, 6]] & /@ numSamples

309 1 9 7
o s g5 oo (0 sh {55 5h {50 59t}

succC = success[dataSet[Range[2], 2, #, 6], dataSet[Range[2], 2, #, 6]] & /@ numSamples

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"3\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"3\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}]
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- Graphics =

Export ["3_Numerals_Subject_Samples.gif", %]

3_Numerals_Subject_Samples.gif

= 4 numerals versus sample size with 6 points

succ = success[dataSet[Range[2], 3, #, 6], testSet[Range[2], 3, 10, 6]] & /@ numSamples
4 7 9 9 4 9 4 4
oo =h {1 w5t {557 =t {557 = {550t {50 21}

succC = success[dataSet[Range[2], 3, #, 6], dataSet[Range[2], 3, #, 6]] & /@ numSamples

GIES

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],

FramelLabel » {"Corpus Sample Size", "Accuracy"},

PlotLabel -» "Distinguishing Subjects (\"4
PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],

\ll

FramelLabel » {"Corpus Sample Size", "Accuracy"},

PlotLabel -» "Distinguishing Subjects (\"4
PlotLegend » {"Subject 1", "Subject 2"}]
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- Graphics =

Export["4_Numerals_Subject_Samples.gif", %]

4_Numerals_Subject_Samples.gif

= 2 numerals versus point resolution with 5§ samples

——e—— Subje

74677

Subije

succ = success[dataSet[Range[2], 1, 5, #], testSet[Range[2], 1, 10, #]] & /@ numPoints

2 4 9 1 9 7 9 4 9 4
{{gr 1}, {gr ﬁ}' {5' ﬁ}' {ﬁ' ﬁ}' {3' ﬁ}' {5'

9 4
o} {5

succC = success[dataSet [Range[2], 1, 5, #], dataSet[Range[2], 1, 5, #]] & /@numPoints

{{_ g}l {17 1}! {ll l}l {17 1}! {ll l}r {17 1}/

{1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Numeral", "Accuracy"},

(\"2\"

PlotLabel -» "Distinguishing Subjects

PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Numeral", "Accuracy"},

(\"2\"

PlotLabel » "Distinguishing Subjects

PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("2" Numeral)
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= Graphics =

Export["2_Numerals_Subject_Points.gif", %]

2_Numerals_Subject_Points.gif

= 3 numerals versus point resolution with 5§ samples

succ = success[dataSet[Range[2], 2, 5, #], testSet[Range[2], 2, 10, #]] & /@ numPoints

301 7 9 1 9 1 9 2 9
{{gr g}' {ﬁ' 0}, {ﬁ' g}' {ﬁ' g}' {ﬁ' 3}' {ﬁ'

b {1

succC = success[dataSet [Range[2], 2, 5, #], dataSet[Range[2], 2, 5, #]] & /@numPoints

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Numeral", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"3\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Numeral", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"3\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("3" Numeral)
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= Graphics =

Export ["3_Numerals_Subject_Points.gif", %]

3_Numerals_Subject_Points.gif

= 4 numerals versus point resolution with 5 samples

succ = success[dataSet[Range[2], 3, 5, #], testSet[Range[2], 3, 10, #]] & /@ numPoints
2 3 7 3 4 1 3 4 7 7 3
He b 5 g = s s 5 = =0 15 550 =)

succC = success[dataSet [Range[2], 3, 5, #], dataSet[Range[2], 3, 5, #]] & /@numPoints

GIES

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Numeral", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"4a\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Numeral", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"4a\" Numeral )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("4" Numeral)
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= Graphics =

Export["4_Numerals_Subject_Points.gif", %]

4 _Numerals_Subject_Points.gif

= Subjects numerals time versus sample size with 6 points

succ = Table[time[dataSet[s, Range[3], #, 6]] / Second & /@ numSamples, {s, 2}]

{{0.551, 1.232, 3.255, 46.197, 183.113, 907.675},
{0.511, 1.482, 4.657, 33.288, 156.014, 751.201}}
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successPlot [Thread[ {numSamples, #}] & /@ succ,
FrameLabel -» {"Corpus Sample Size", "Run Time (s)"},
PlotRange » {Automatic, All}, PlotLabel -» "Distinguishing Numerals",
PlotLegend -» {"Subject 1", "Subject 2"}]

Distinguishing Numerals
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Corpus Sample Size
- Graphics =

Export["Time Numerals Motion_Samples.gif", %]

Time_Numerals_Motion_Samples.gif

= Subjects numerals time versus point resolution with 5 samples

succ = Table[time[dataSet[s, Range[3], 5, #]] / Second & /@ numPoints, {s, 2}]

{{77.452, 72.254, 50.072, 36.773, 25.026, 26.098, 26.999},
{73.947, 50.443, 41.74, 33.658, 24.645, 20.689, 22.092}}
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successPlot [Thread[ {numPoints, #}] & /@ succ,
FrameLabel -» {"Sample Points Per Numeral”, "Run Time (s)"},
PlotRange » {Automatic, {0, 1.05Max@@ succ}},
PlotLabel - "Distinguishing Numerals", PlotLegend - {"Subject 1", "Subject 2"}]
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= Graphics =

Export["Time_ Numerals Motion_Points.gif", %]

Time_Numerals_Motion_Points.gif

Gesture Analysis

= Data Manipulation

dataNames = {"Dong", "Shen"};
dataNumbers = {"come", "1lift", "point"};

dataFile[name_, number_] :=
"GestureData/data_ " <> dataNames[name] <> "_" <> dataNumbers[number] <> ".dat"

testFile[name_, number_] :=
"GestureData/data_ " <> dataNames[name] <> "_" <> dataNumbers[number] <> ".dat"

dataSet[name_, number_, size_, samples_] :=Map[Flatten[resample[#, samples]] &,
Take[Take[Split[Import[dataFile[name, number]], ## =1!={"*"} &], {2, -1, 2}], size]]
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testSet[name_, number_ , size_, samples_] := Map[Flatten[resample[#, samples]] &,
Take[Take[Split[Import[testFile[name, number]], ## =1!={"*"} &], {2, -1, 2}], -size]]

SetAttributes|[ {dataSet, testSet}, Listable];

= Boundary Characterization

= Shen gestures with 10 samples, 6 points
dist = distance[dataSet[2, Range[3], 10, 6], testSet[2, Range[3], 10, 6]];
distC = distance[dataSet[2, Range[3], 10, 6], dataSet[2, Range[3], 10, 6]];

DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Gestures (Subject 2)",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}],
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Gestures (Subject 2)",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}]

Distinguishing Gestures (Subject 2)
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= Graphics =

Export["Shen Gestures_Motion_Boundary.gif", %]

Shen_Gestures_Motion_Boundary.gif
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= Shannon gestures with 10 samples, 6 points
dist = distance[dataSet[1, Range[3], 10, 6], testSet[1l, Range[3], 10, 6]];
distC = distance[dataSet[1, Range[3], 10, 6], dataSet[1l, Range[3], 10, 6]];

DisplayTogether|
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} & [Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Gestures (Subject ",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}],
distancePlot[dist, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel -» "Distinguishing Gestures (Subject 1",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}]

Distinguishing Gestures (Subject 1)
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= Graphics =

Export ["Shannon_Gestures_Motion_Boundary.gif", %]

Shannon_Gestures_Motion_Boundary.gif

= Come gestures with 10 samples, 6 points
dist = distance[dataSet[Range[2], 1, 10, 6], testSet[Range[2], 1, 10, 6]];

distC = distance[dataSet [Range[2], 1, 10, 6], dataSet[Range[2], 1, 10, 6]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"Come\" Gesture )",
PlotLegend » {"Subject 1", "Subject 2"}1,
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"Come\" Gesture )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("Come" Gesture )
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= Graphics =

Export["Come_Gestures_Subject_Boundary.gif", %]

Come_Gestures_Subject_Boundary.gif

= Lift gestures with 10 samples, 6 points
dist = distance[dataSet[Range[2], 2, 10, 6], testSet[Range[2], 2, 10, 6]];

distC = distance[dataSet [Range[2], 2, 10, 6], dataSet[Range[2], 2, 10, 6]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"Lift\" Gesture )",
PlotLegend » {"Subject 1", "Subject 2"}1,
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"Lift\" Gesture )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("Lift" Gesture )
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= Graphics =

Export["Lift_Gestures_Subject_Boundary.gif", %]

Lift_Gestures_Subject_Boundary.gif

= Point gestures with 10 samples, 6 points
dist = distance[dataSet[Range[2], 3, 10, 6], testSet[Range[2], 3, 10, 6]];

distC = distance[dataSet [Range[2], 3, 10, 6], dataSet[Range[2], 3, 10, 6]];
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DisplayTogether|[
distanceGrayPlot[distC, PlotRange -»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"Point\" Gesture )",
PlotLegend » {"Subject 1", "Subject 2"}1,
distancePlot[dist, PlotRange —»
{{Min[#] - 0.1, Max[#] +0.1} &[Flatten[{dist, distC}]], {-1/2, -Length[dist] -1/2}},
PlotLabel » "Distinguishing Subjects (\"Point\" Gesture )",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("Point" Gesture)
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= Graphics =

Export ["Point_Gestures_Subject_Boundary.gif", %]

Point_Gestures_Subject_Boundary.gif

m Sensitivity Analyses

numSamples = {1, 2, 3, 5, 7, 10};

numPoints = {2, 3, 5, 10, 20};

= Shen gestures versus sample size with 6 points
succ = success[dataSet[2, Range[3], #, 6], testSet[2, Range[3], 10, 6]] & /@ numSamples

4 7
{{=, 1, 1}, {ﬁ, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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succC = success[dataSet[2, Range[3], #, 6], dataSet[2, Range[3], #, 6]] & /@ numSamples

{1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}

DisplayTogether|

successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],
FrameLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel -» "Distinguishing Gestures (Subject 2)",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}],

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FrameLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel -» "Distinguishing Gestures (Subject 2)",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}]

Distinguishing Gestures (Subject 2)
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- Graphics =

Export["Shen_Gestures_Motion_Samples.gif", %]

Shen_Gestures_Motion_Samples.gif

m Shen gestures versus point resolution with 5 samples
succ = success[dataSet[2, Range[3], 5, #], testSet[2, Range[3], 10, #]] & /@ numPoints
11, ==}, {1 1, ==}, (1, 1, 13, (1, 1, 1}, {1, 1, 1}}
10 10

succC = success[dataSet[2, Range[3], 5, #], dataSet[2, Range[3], 5, #]] & /@numPoints

{1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel -» "Distinguishing Gestures (Subject 2)",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}],

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Gestures (Subject 2)",
PlotLegend - {"\"Come\"", "\"Lift\"", "\"Point\""}]

Distinguishing Gestures (Subject 2)
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- Graphics =

Export["Shen Gestures Motion_Points.gif", %]

Shen_Gestures_Motion_Points.gif

= Shannon gestures versus sample size with 6 points
succ = success[dataSet[1l, Range[3], #, 6], testSet[1l, Range[3], 10, 6]] & /@ numSamples
7 1 4 3 3 3
{{Or 1! ﬁ}r {?r 1! g}l {gr 1! 1}! {gl ll l}l {gr 1! 1}! {ﬁr 1! 1}}

succC = success[dataSet[1, Range[3], #, 6], dataSet[1l, Range[3], #, 6]] & /@ numSamples

{1, 1, 1}, {1, 1, 1%}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel -» "Distinguishing Gestures (Subject 1",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}],

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Gestures (Subject ",
PlotLegend - {"\"Come\"", "\"Lift\"", "\"Point\""}]

Distinguishing Gestures (Subject 1)
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- Graphics =

Export["Shannon_Gestures_Motion_ Samples.gif", %]

Shannon_Gestures_Motion_Samples.gif

= Shannon gestures versus point resolution with 5 samples
succ = success[dataSet[1l, Range[3], 5, #], testSet[1l, Range[3], 10, #]] & /@ numPoints
3 9 2 4 7
{{gr lr ﬁ}r {gl lr l}l {gr 1! 1}! {ﬁr 1/ 1}! {ﬁl 1/ l}}

succC = success[dataSet[1, Range[3], 5, #], dataSet[1l, Range[3], 5, #]] & /@ numPoints

{1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}, {1, 1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel -» "Distinguishing Gestures (Subject ",
PlotLegend -» {"\"Come\"", "\"Lift\"", "\"Point\""}],

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Gestures (Subject ",
PlotLegend - {"\"Come\"", "\"Lift\"", "\"Point\""}]

Distinguishing Gestures (Subject 1)
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- Graphics =

Export["Shannon_Gestures_Motion_Points.gif", %]

Shannon_Gestures_Motion_Points.gif

= Come gestures versus sample size with 6 points

succ = success[dataSet[Range[2], 1, #, 6], testSet[Range[2], 1, 10, 6]] & /@ numSamples

3

{{ﬁl l}r {1_01 g}r {lr l}l {17 1}! {ll l}l {ﬁl l}}

succC = success[dataSet [Range[2], 1, #, 6], dataSet[Range[2], 1, #, 6]] & /@ numSamples

({1, 1}, {1, 1}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[
successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Come\" Gesture) ",

PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Come\" Gesture) ",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("Come" Gesture)
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= Graphics =

Export["Come_Gestures_Subject_Samples.gif", %]

Come_Gestures_Subject_Samples.gif

m Lift gestures versus sample size with 6 points
succ = success[dataSet[Range[2], 2, #, 6], testSet[Range[2], 2, 10, 6]] & /@ numSamples
1 7 1 4 9 4 9 4
Her b {55t st s b =0 5 (=0 1))
succC = success[dataSet[Range[2], 2, #, 6], dataSet[Range[2], 2, #, 6]] & /@numSamples

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[

successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Lift\"

PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Lift\"

PlotLegend » {"Subject 1", "Subject 2"}]
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Export["Lift_Gestures_Subject_Samples.gif", %]

Lift_Gestures_Subject_Samples.gif

= Point gestures versus sample size with 6 points

succ = success[dataSet[Range[2], 3, #, 6], testSet[Range[2], 3, 10, 6]] & /@ numSamples

1

{{% 1}, {5, 1}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}

succC = success[dataSet[Range[2], 3, #, 6], dataSet[Range[2], 3, #, 6]] & /@ numSamples

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[
successGrayPlot [Thread[ {numSamples, #}] & /@ Transpose[succC],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Point\" Gesture) ",

PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numSamples, #}] & /@ Transpose[succ],
FramelLabel » {"Corpus Sample Size", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Point\" Gesture) ",
PlotLegend » {"Subject 1", "Subject 2"}]
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Export["Point_Gestures_Subject_Samples.gif", %]

Point_Gestures_Subject_Samples.gif

= Come gestures versus point resolution with 5 samples
succ = success[dataSet[Range[2], 1, 5, #], testSet[Range[2], 1, 10, #]] & /@ numPoints
1 7 4 9 9 9
Uz b g5 b v s {55 5 b {0 55t}
succC = success[dataSet [Range[2], 1, 5, #], dataSet[Range[2], 1, 5, #]] & /@numPoints

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[
successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Come\" Gesture) ",

PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Come\" Gesture) ",
PlotLegend » {"Subject 1", "Subject 2"}]
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Export["Come_Gestures_Subject_Points.gif", %]

Come_Gestures_Subject_Points.gif

m Lift gestures versus point resolution with 5 samples
succ = success[dataSet[Range[2], 2, 5, #], testSet[Range[2], 2, 10, #]] & /@ numPoints
7 9 9 9 3 4 7
Uigr 50t {557 ob {5 b s b {550 1)
succC = success[dataSet [Range[2], 2, 5, #], dataSet[Range[2], 2, 5, #]] & /@numPoints

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[
successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Lift\" Gesture) ",

PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Lift\" Gesture) ",
PlotLegend » {"Subject 1", "Subject 2"}]
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Export["Lift_Gestures_Subject_Points.gif", %]

Lift_Gestures_Subject_Points.gif

= Point gestures versus point resolution with 5 samples

succ = success[dataSet[Range[2], 3, 5, #], testSet[Range[2], 3, 10, #]] & /@ numPoints

H%' %}' {1, 13, {1, 1}, {1, 1}, {1, 1}}

succC = success[dataSet [Range[2], 3, 5, #], dataSet[Range[2], 3, 5, #]] & /@numPoints

({1, 13, {3, 13}, {1, 1}, {1, 1}, {1, 1}}
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DisplayTogether|[
successGrayPlot [Thread[ {numPoints, #}] & /@ Transpose[succC],
FrameLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Point\" Gesture) ",

PlotLegend » {"Subject 1", "Subject 2"}1,

successPlot [Thread[ {numPoints, #}] & /@ Transpose[succ],
FramelLabel » {"Sample Points Per Gesture", "Accuracy"},
PlotLabel » "Distinguishing Subjects (\"Point\" Gesture) ",
PlotLegend » {"Subject 1", "Subject 2"}]

Distinguishing Subjects ("Point" Gesture)

1+ j 2
4

0.8t |
306 1
©
§ ——o——  Subj
<04 ]
0.2 : — —G——  Subje
O L J

0 5 10 15 20
Sample Points Per Gesture

L L L L L I

= Graphics =

Export ["Point_Gestures_Subject_Points.gif", %]

Point_Gestures_Subject_Points.gif

= Subjects gestures time versus sample size with 6 points

succ = Table[time[dataSet[s, Range[3], #, 6]] / Second & /@ numSamples, {s, 2}]

{{0.571, 1.201, 3.325, 33.358, 153.891, 898.592},
{0.521, 1.502, 3.605, 33.518, 154.982, 800.281}}
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successPlot [Thread[ {numSamples, #}] & /@ succ,
FrameLabel -» {"Corpus Sample Size", "Run Time (s)"},
PlotRange » {Automatic, All}, PlotLabel -» "Distinguishing Gestures",
PlotLegend -» {"Subject 1", "Subject 2"}]

Distinguishing Gestures

800

(o2}
o
o

o Subije
400

Run Time (s)

200 t — —O——  Subije

0 2 4 6 8 10
Corpus Sample Size

= Graphics =

Export["Time_ Gestures_Motion_Samples.gif", %]

Time_Gestures_Motion_Samples.gif

= Subjects gestures time versus point resolution with 5 samples

succ = Table[time[dataSet[s, Range[3], 5, #]] / Second & /@ numPoints, {s, 2}]

{{79.705, 52.726, 41.42, 29.752, 26.478}, {59.426, 49.762, 43.031, 26.788, 22.793}}
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successPlot [Thread[ {numPoints, #}] & /@ succ,
Framelabel -» {"Sample Points Per Gesture", "Run Time (s)"},
PlotRange -» {Automatic, {0, 1.05Max @@ succ}},
PlotLabel - "Distinguishing Gestures", PlotLegend » {"Subject 1", "Subject 2"}]
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Export["Time_Gestures Motion_Points.gif", %]

Time_Gestures_Motion_Points.gif

Save Data

DumpSave["MeanOffsetCache.mx", {time, classifiers}]

{time, classifiers}



