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$V-ADD-TEMPLATE(template)
n < 64
template, oy, Points < REAMPLE(templatepoims, n) > Refer to $1

tempateg;,, < SIZE(template, e, Points)

tempate,iontation < ORIENTATION (templatey oy, Points)

tempatepogition < POSITION (template,, e, ppints)

< templates, group >« SEARCH-SAME-NAME-TEMPLATE(template)

if templates then
templates.push(template)
SET-TEMPLATE-FEATURE(templates)
SET-GESTURE-GROUP-SIMILARITY (templates, group)
SET-GESTURE-GROUP-W EIGHT (group)

. else if

then< group, score >« $1-RECOGN I Z E R(template, groups)

if score > 0.8 then
templates < MAKE-TEMPLATES (template)
group.push(templates)
SET-GESTURE-GROUP-SIMILARITY (templates, group)
SET-GESTURE-GROUP-WEIGHT (group)

else
templates < MAKE-TEMPLATES (template)
group <+ MAKE-GESTURE-GROU P(templates)
groups.push(group)

end if

: end if

R AL~ > e

[\ \C T (O I S N L e e e e e e e
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$V-RECOGNIZER (gesture, groups)

1: n <+ 64

gesture, o Points < REAMPLE(templatepoims, n) > Refer to $1
gestureg;,, < SIZE(templatey ey, points)

gesture ypiontation < ORIENTATION (templatey, o, Points)
gesutreposition < POSITION (templatey ey, poings)

< group, score >« $1-RECOGNIZ ER(template, groups)
bestScore < 0

fori < 1, grouPlength do

R A U i

templates < group;

10: sizeSimilarity < SIZE-SIMILARITY (templatesg;,,, gesturegi,o)

11: 01 < templates yrientation

12: 02  gesture,pientation

13: orientationSimilarity < ORIENTATION-SIMILARITY (01, 602)

14: T < templatespositionx

15: ' gesturepositionx

16: Y templatespositiony

1.y < gesturepggiriony

18: positionSimilarity < POSITION-SIMILARITY (x,2',y,y')

19: score — sizeSimilarity X groupgizeWeight + orientationSimilarity X

grouborientationWeight + positionSimilarity x grouPpositionWeight
20: if score > bestScore then

21: bestScore < score
22: T < templates

23: end if

24: end for

25: return < 7T, bestScore >
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SET-TEMPLATE-FEATURE(templates)

1

S

R A A R o

: fori « 1, templateslength do

templates + templates + templates;

size size
<« templates yiontation + templates

size
templates,riensation iorientation
templatespositionx — templatespositionx + templatesipositionx

templatesygitiony < templatesyggisiony + templates;pogitiony
end for
templatesg;, < templatessize/templateslength

templates,pjontation templatesorientation/templateslength
templatespositionx — templatespositionx/templateslength
templatespositiony — templatespositiony/templateslength

SET-GESTURE-GROUP-SIMILARITY (templates, group)

1:

R A A

DO = = e e e e e e e
IS AN U~ I s

minSizeSimilarity < 1

minOrientationSimilarity < 1

minPositionSimilarity < 1

for i+ 1, grouPlength do
sizeSimilarity < SIZE-SIMILARITY (templates;,,, group;gi,e)
minSizeSimilarity < MIN (minSizeSimilarity, sizeSimilarity)
01 « templates, jentation

02 < groupjorientation

orientationSimilarity <~ ORIENTATION-SIMILARITY (01,62)
minOrientationSimilarity < MIN (minOrientationSimilarity, orientationSimilarity)
T templatespositionx
' grouPipositionx

Y — templatespositiony

y groupipositiony

positionSimilarity < POSITION-SIMILARITY (x,2',y,y')
minPositionSimilarity < MIN (minPositionSimilarity, positionSimilarity)
: end for

D groUDizeSimilarity < minSizeSimilarity

L 9rOUDgrientationSimilarity < minOrientationSimilarity

D groUPpositionSimilarity < mainPostionSimilarity
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SIZE-SIMILARITY (sizel, size2)

. if sizel > size2 then

sizeSimilarity < size2/sizel

1
2
3: else
4.
5
6

sizeSimilarity < sizel/size2

. end if
: return sizeSimilarity

ORIENTATION-SIMILARITY (orientation1, orientation2)

AN A o S e

orientationSimilarity <— ABS(templates, jontation — 970UWPiorientation)
if orientationSimilarity > 7 then
orientationSimilarity < 2w — orientationSimilarity
end if
orientationSimilarity < 1 — orientationSimilarity/PI
return orientationSimilarity

POSITION-SIMILARITY (X, X’, ¥y, y’)

1: width < inputScreenWidth
2: height < inputScreenH eight
3:

4: return positionSimilarity

positionSimilariy < 1 — (\/(z — 2)2 + (y — y)2//width? + height?)

SET-GESTURE-GROUP-WEIGHT(group)

1:

R A A i

S

Ss grouPgizeSimilarity

50 < grouporientationSimilarity

Sp ¢ grouPpositionSimilarity

groUuDgizeWeight <~ (5.54+ 3.5 x (So+ Sp)/Ss)/90

grouPorientationWeight <~ (5.0+3.0 x (Ss+5p)/Sp)/30

grouppositionWeight <~ (3.0+2.0 x (Ss+ S0)/Sp)/30

sumWeight < groupgi-eWeight + 970UPorientationWeight + 9" OUPpositionWeight
grouPsizeWeight < grouPsizeWeight/Sumweight

grouborientationWeight <~ QTO“porientationWeight/ sumW eight
grouPpositionWeight < grouppositionWeight/sumweight
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MAKE-TEMPLATES (template)

templates < new TEMPLATES
templates.push(template)

templates +~0

size

templates 0

orienation
templatesposm-onx ~0

template ~0

Spositiony
return templates

AN A S

MAKE-GESTURE-GROUP(templates)

group < new GROUP
group.push(templates)
grouPsizeSimilarity < —1
groUPorientationSimilarity < ~
grouppositionSimilarity < ~1
grouPgizeWeight < 0
grouPorientationWeight < 0

grouppositionWeight < 0
return group

1

R R U T e

SIZE(points)

I: B+ BOUNDING-BOX (points)

2: return B, g X Bpeiops

ORIENTATION(points)

1: ¢+ CENTROID(points)

2: return AT AN (cy — poz’nts()y, cx — pointsg,.)

POSITION(points)

1: return CENTROID(points)
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$1-RECOGNIZER (gesture, groups)
1: b+ 0
2: stze + 250
3: NORMALIZE(gesture)
4: fori + 1, groupsiength do

5: group < groups;

6 for j + 1,gr0uplength do

7: templates group;

8 for k < 1, templateslength do

9: NORMALIZE(templatesy,)
10: d < DISTNCE-AT-BEST-ANGLE(gesture,templatesy,) > Refer to $1
11: if d < b then

12: b<+d

13: bestGroup < group

14: end if

15: end for

16: end for

17: end for

18: score < 1 —b/0.5v/size2 + size?

19: return < bestGroup, score >

NORMALIZE(template)
1: ROTATE-TO-ZERO(templateiyyg) > Refer to $1
2: SC’ALE—TO—SQUARE(templatepoims) > Refer to $1
3 TRANSLATE-TO-ORIGIN (template ;) > Refer to $1
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