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Abstract

"~ Motion of the human body is the part of physical therapy in this project. We are aiming
at people who need arm physical therapy such as Parkinson disease and people who need arm
physical therapy after operation and elderly. We developed program by using Microsoft Visual C
and OpenCV Program using in arm physical therapy. The program has visual object for the
purpose of training by using a webcam to get a sequence of arm motion. Subjects have to
move arm for touch visual object. We placed a webcam in bird-eye view mode to get a motion
in horizontal plane. That is a daily routine and record for observe a response of subject who has

abnormal of moving arm.
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= v oo a w v v ¢ A w W a (YY)
Feoynalidoulusunsudsinglaeldnssuiuimiviaduusuaunain/adn nnsduiusues
a ) oo & = < « O v w o o Y )
awdsulniin-Gunaniiniwduaznvianoadnedn tufie 1neduiusiiieadestunis
[ =

i =Y € g o = i & o Al
Ussulananayu dwayd AsUsEn1ANIATY LLﬂﬁfﬂ']'iL‘iEJﬂl’UWQﬂ?INSUﬁJ'IQ']ﬂﬂ']H']‘H IH'UELIBW

Nneduiusdmiupudnvusdeingiunannvaieadvesn

2.3.1.3.3 A1

'
ar

awiiaudnuznaeedaliioenluuddndaneduiuginluvesnima 1

v
a s ]

wilsunrndndandaiunuasdniulduuudounstuniwis AMwfas MmN IIUIUNi

1

=l oA

= o s . o ' 1l
181 300nlU Liesnnleanes lusd (Walter Bright) HEBNLUUNIWIA WA laifiaaiu
Sudusedldnasnunsmaniu suiiussinananeuuayInsdnys druverssessmeng

T anund Wudeuivaiusenelnuansansda
2.3.1.3.4 nmwaulu

mwduluidunwmideifaunlnefinnuiivedudvd wasluvasiidnsnwnedusiug

2
as

wagdnwaznIluueg11reIn1wd Adainmsifunnadeyavesuaznneniousuiiiiuguuy

< o w g . .
NIFVIUNTADATUUUAINY (communicating sequential processes)
2.3.1.3.5 mwlwneu

nl 1 ql s as L3
A lwmeudunennanAFluuLInTseenly Tususihineduiusiasanumang
' W o ' & | = ° v oa A v '
VI NN B ULANANAUN T DY 19T ULT 9 watATedevinlmianaluntw lneufilduagia
Y o A o = & a ¢ o & vom u - a
nsvefiandedlnnou Fudulusunsunrvduuulomuseade felleligdldanunsadounind
Wuduaegvesniwlnmeu viedanwilwneuaslulusunsunui ANNduRusag1alnatatidy

L q! EJ o 1 o s ﬂi 2 GIJ
Uadenilsinhlugrrudiiavesmuiweulugenvinaiaionsldanusily

2.3.1.3.6 AMuuNIa

Adawv o

a a W 1 ] a = o
amwiiisailudndedrmileanwlusunsuifiduiiinnawd Tassadlngs
MMLATRINERSaNIIINAT W ToE9n insealloviliiAnnavesn v isannsgudoutufe

YN o a )
N8 wazsesiudveeideuluniwdene
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2.3.2 019197177
2.3.2.1 ALY wazAmduun

11913171 (89ngw: Java  programming language)  1WunrwTUTUATILES
10 (89n0w: Object Oriented Programming) Walunlag Laud neads wagdrnsaudug 7 u ly
TsBaudind nmnanmgnifanniulud we. 2534 (. 1991) Iewdudunilses Tassnmandu (the
Green Project) wazdn3veengastsalul w.e. 2538 (A.e 1995) Fan1uiifqauszasdiiield
ununTIwdanda (C++) TaeguuuuiiiuifsdundreduniwBouiandiing (Objective-C) udifn

& ] o & O A v S va o P a ]
AMiienI Awlen (Oak) Fanstenusulsnlndnvinauees laud neads uadndidgyminig

{ =

d0av5 Jwvdeululdte "9 Fadudaniununu
v e % W ' |l P 35 @
wazwidtvsi¥eadiudu wnnrwrataldiimnuiieatasle 9 Auniwieiin
_— , ., : 4
an3uA (JavaScript) Yagdunnasgiuvesniwnaniigualag Java Community Process @4idu

' & = v el [ ° ¢ W
NTEUIUNTTIEINTUNINTT V]E]‘U‘EUU']ﬁl‘[ﬂawausl'ﬂL'?J']i']lln']ﬁu@ﬂqqﬂﬂrlﬂqiﬂ‘[.u%'nqLLWﬁmwasu‘lﬂ

yasjaiangwidn 4 Yszms Tunmsiaunana fie lorwilusunsudeingliduiuunanwesy

(@aUnenssu wag sEuuufuans) wmmnedumsldluszuueiotis wieudlavsJadvayudenld
v o o d & A Y = Py = v W

nuanszeglnalasg1evasndie WewinTemileudu uaznissenuuidinasyataniouiuueyy

ylrumll dnduauin N9 waz I wnanesy Wududeiu

Tuanuduasaiu Maeeds whasyinuasyiu wifidudefiueneanainiu Iag n1w1910
Ju Aenrwdmsulidaulusensuniteivila danlaasutgludndu du 3 unannesuly fe
ANTNUIRaRNAISUNTITUTUIWNTHR1) Tnedperusenaunande 317105 1auNTY (Java

virtual machine) ua¢ laus13:1935§149191 (Java standard library)
o
2.3.2.2 TWsunsunvinaulaenie1ann

Waunsuiviauuuarnuwaavesuiu lusduduszdesainemionivianii 1wy 9199

o o P vy ] ° v o
14 awnlwveu (Python) w3e n1wdue Alddiuniwianidu Aamisadluldwaunlusunsy
dmiuunaavaiudulaguiieiu wu renlwass eq aunsaroulnalusinTuilsunI8A 1Y

71 inaule Tneludadld aneswanudu
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¢ aa

111a@A3Us JavaScript) Wuntwnanius Afldnwusnisi@euwuulusinlun(Prototyped -
. 1 v A v n! ¥ £ 1 at £ d'
based Programming) d@usnnldluminauieyssuianatoyailveedldeu udndadlldie

dudunnuanselunsifeuaniudlaeileglulusunsudug

u TulasBaiud i duidvenn3oanunenisai "Javascript' Taedfugnihluldntelddyan

- v = A a
sugeiensimumaluladles weaay wavyaiiSuedaan

3191aa3ud Wun v luguuuvreaniwlvsunsuuuulusialnm lneflaseadravesnivinag

hensaleguuituguveinwnd

o o v a | ea " & ¢ : v v & o
Hagiuimsldnnansuanieegluiuusiweslunatgguuuu wu ldweadatemn
wWaguwlananemeluium, lifienmaasumugniesesayaiigldnsenteudndiszuy, 14

d v oa v = 2 i L
wWalnfleyafiegnielilaseadiawuy Document Object Model (DOMMJusiu

uenanfinnnansuddagnilseglunayndiadusingg uenwilanniiuiusriweslasnaae
| . 1 o a ¢ v oo ETIY) a
WU widget 904 818! 1udiu Tnesanudrannanivdgnldifeliindwunlusunsy awnsadeu

a o Y wa a ] a a da a v v oa
aﬂ‘iﬂﬁmaaiﬂdﬂmauummﬂwma‘] LWQJLWNQWﬂWNﬂQUULL@UWﬁLﬂ‘U‘NﬂﬂL@ﬂJ

o w - w P a & . 5
Wsunsulag Naduayuanansuiasisduinaouaraniud (JavaScript Engine) 84

o

ar ad o 3/ v s o a =] = o as
fied ieasenldnulasaiudeinguadlusunsunisuaunanduiug
2.3.3 nwlwnau
2.3.3.1 AUWNNY uazaluin

nwlwnau (Python programming language) u’flumm‘[ﬂmmmsﬁuqa Weldauyialy
a = = v P o ; )
wuuBumeiniinesd Nas1dlae fla Wiy seadi (Guido van Rossum) luw.a. 2533 Uagliugua

lng yaildvensuasinneu

d = o k4 = 1 o L% as

Weannwnewduniwaniud silildnanlunisileusazaeulndlinnn vilvimunzdu
1UAUNITRUATEUY (System administration) 1Tuag1eds Iafinsaduayuniwilwneulaedu
drumllsessyuuufuAniseling, dynd uavanunsafnaslivihaudunivanivdvediulaad i

38U en:Windows Script Host lagnene
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2.3.3.2 lwnnsad

hensalvedlwneuldmdanisliddydnualldlunisudsudenvesiusunsy uagldnisge
v o f v ' o o iy E oA o = . =
wiuny Flansunsesulusunsuifioulddoe wenanuudlimsaiuayunisileu docstring ¥4

Judeanuduq fildesurensvhauvesileidy, rana, uazlugadneie
2.3.3.3 anudunisinia

b2 1 = A = v &
Twnaudun1wini (Glue Language) loadnadifissnaunsaifonldniwlusunsudus
g o 8§ v = v - d a ' v v Y
Tivangnwn vilimungRaglddsuiieyssarunulusunsuiifeuluniwidneduld  daeaa

Banguvaanwilnmeu uazmnalu mwarsuminlviinsldanulimeuesginieing
2.3.3.4 Wsunsuulvdwmivlwmey

Aldaunsaldduiledoninuialulunisunlelusunsuniwilnneu uenainduds

al . P v oA Vel a
il Integrated Development Environmentau¢) Tiidenlaan 919

e PyScripter: (HuymipIasiiodmiuimunniwinsou vusruuUfiRnig
Fuland ﬁlﬁ@‘ﬁ’ﬂﬁmmﬁﬂlﬂﬁﬂ? (open source)

« Python IDLE: fegluysdumeiniinesagués annsaidonfnsld

«  PythonWin: Wumuiluluyaves Pywin32

s ActivePython: 910 ActiveState (@18m U 2.5.1)

 SPE (Stani's Python Editor) : L?Juc?{aL.Lf"ﬂwﬁmw%’amﬁuﬁaﬂammuqawaé
Bumesinla wxGlade waziAiosilod1uiu Reqular Expression fiszuu
Syntax Highlight waznmsdngemiauneduiusvalnmeulvonluis
Wannduanaeilmaunninasldamildnsiintp/spe. pycs.net

. WingDE: fudlefiflsyuu Syntax Hichlight waznisdngawtimiala
gnsniveslwmeulionlus® ualaldnuas

« Komodo: fuflefifiszuu Syntax Highlisht, n1sdinganiimulaensal
godlnneulvidnludfuagsifusnludd 1Wudunleain ActiveState 8n

@ = | e
vt lalldnsuas
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e Pydev: \WJu Python IDE a5 Eclipse a1u1301Y
WU Python, Jython Wag Ironpython

e PyCharm: {lu Python IDE fia§1etulneusem JetBrains uiseanidu 2
vostu 1A Community Edition (Iaun3) was Professional Edition
(Hoduawisanaaodldle 30 Ju) Ine Professional  Edition awidi
ANAN50lUN1IATID syntax  vausadsnildTuaafeudildeu

iU lwneu 19U Django, Flask, Google App Engine (Husu

) = %)

2.4 NUNIUUIBNNEIVDY

o A o e
2.4.1 n1591aa9n15AaaulwIEu TR

zuunTdunIsiAdeulnidienas (Optical  Motion Capture) Aemsldndesinle
Tuiinammsiedevlmnvesywd Tneilininines (marker) Anagaaugaindoulwisinequessiang
fuans Sntuivuniwesnininesit IHnnmwandwmmdumismsiedoulnuesdiandu
aufiAudrtuiinas nddeyanisiedoulmddeyanisindeulmannsailuaiumsiadey nm
Titusasasaudfvely lulessrufifumsinunssuusassnisindeulmanfiflagléndoaiy
upy (Webcam) Fedfafiupsndesiuunufiomunsamldituasziistagn windoaiuueuiidediin
Tuduprudalunisfuam nissrasansindeulmaudfendomeiianisussnananin uay
nouiinmaineleeuda (Stereopsis) nldiftethiayanmeansainndasnmewmianisiedoul
vosjuans Yeyamsidoulmazgniufinluguuuylnddeyadioaidy (CSM, Character Studio
Motion) Fusrenunsaideyalnddieaidululdaimsindeulmliiuiasasueduduauiii

mol Tusunsuas s uwawdua ui® 219wy 3Ds Studio Max vHusiu

2.4.2 Motion Detection By Background Substraction
. . ey voo at = ar o
5¥UU Motion Detection fa seuuililidmsunsisasunisindoulmivesing weldly
W o = Y & v a M v -
JPUUMSNTIINGT  Junisiadouluy  Faszuussnanduuddamaialvgled 2 Uszande
background subtraction inzdmIuNABUULUBYTN WAz optical flow wunzdmiundesuuy

< a % PRI g oS v 1A o v . =1
wreuil lulasswrasthwidnlddunsddnwiidinaaseyils lneddeya input vaelassuil g
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a = 1Y Aa ) 2 a Y} a ¢ O A
\Huaidleaniuinanndas IP Camera AifinogivnadionnvaumnineIds aswaiuniuns dude
1519¥ABIRSIvdUsaMNeRN LU INe 1 dvvsiulagldiunaudslunisdniunds  Taeuinis
' al P a o I o 4 w v o ) [ @ P - '
AaduveRndreIndUIAlonauaielinundualudnaanainamauaty  ivamdeudnn

Tguauziu vl output Tesruandulawizsnogufen

2.5 Ingieiiouaiy

o o v X

ngiadiouass (Visual Object) fAaingiiadnslumislusununwIvoIneuiainesyeay

9

wanawalunineaunsavilalasnisaituduriognamatsqTuuanianseiy wu lAadeluldee

\HunisuaneBnisadne Amden 2enau 295 uay 1du mudsu

2.5.1 Rectangle

rectangle(Mat& img, Rect rec, const Scalar& color, int thickness=1, int lineType=8,
int shift=0)

2.5.2 Circle

circle(Mat& img, Point center, int radius, const Scalar& color, int thickness=1, int
lineType=8, int shift=0)

2.5.3 Ellipse

ellipse(Mat& img, const RotatedRect& box, const Scalar& color, int thickness=1, int
lineType=8)

254 Line

line(Mat& img, Point ptl, Point pt2, const Scalar& color, int thickness=1, int
lineType=8, int shift=0)
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gﬂﬁ 2.18 nwikany visual object

2.6 nMswIsuiisuaaduunw

- . [ = i - =]
\19997n0M bitmap awUsznaulumeyadngiionii pixel isamnsaAdud azyn
vaan el Faeanunluguuuy RGB (@uas &ilya Fundu) wianunsatun wWisuiieuiugndauy

Al IBNTIQULNY X UAZ WAL y TBINN bitmap 14U

Comparison Result:
Identical pixels are white
Digsimilar pixels are red

B

Bitmap 1 Bitrap 2

Cormpaired pixel pairs

< = =l i
JUN 2.19 uamsnsudSeuiiey bitmap vunm
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2.7 Tuad (Color Mode)

[

Inundifimeiuvaislvun uadnlvaildnuiuueyg wiasiiey 4 Tvua il
2.7.1. Wium RGB (Red, Green, Blue)

) a Y a4 v P
Ussnouniedatud Ae dums, 727 wazdurldu Fean1sasenunsnilanu ts1eslelvun

[ 2
= - = =l

RGB iliUundn mum RGB fdvwiinduannnisnauwasaud Wiindund

9

s5UUA RGB uszuvudvadias FufnanNn1sHnmYawaINILLYiLAUSdY asiinuauan

a Ay = o | 2 MY oA A & = Y a
L8N a'ﬁ‘d ( Spectrum ) ﬁdLLEJﬂﬂWﬂJVIﬂ’IEJW]ﬂJENMUiﬂ 7@ AD LAY AR LS LU87 UL AU

' P a W e e o o o & W a1 = o A
174 Budundesnuegluguvesssd Aflvaseiuniatsnt aunsoueadiuls uasdirdiaudaiuas
P P e = ' al -l | . = -l =
ign ARULANTEANDgInIuasdag Sundt ganslalelan ( Ultra Violet ) uagAAuLadduAa i
d ad & 4 -d o ' al = I a a Al o |
ANUDAGUANEA ARULES ATNTLEERATENTY BUNSNIA ( InfraRed) AGUKAIIANDEINT
o & " al & ' w w A e 9/ ¥ a
frauazin ni1duaaty areamveanywdldamisasuld wasdlioAnwguduasdnmuaiinan
al al a8 a = ] e 1l A o
weld 3 8 Ap Awme ( Red ) #UAU ( Blue)wazdlen ( Green Wianudtaltuwiidvoawas wWawnun
iU imiiedlvd 8n 3 & As Ausauaudn A loweu wardwdesnazdiaunasdnanue
Tiuaglauasdvnnauandfve swasihisladanlddselevimly Tunisangameuns ns
v et a w v A o a @ =
TuiinnIwIalan1nlnsieyd n15as19n1mien15uEauen199enaufimes warn15InwLaIdluns

wand Wum

2.7.2 Twum CMYK (Cyan, Magenta, Yellow, blacK)

v
Sae 4 o =

Usenaumedad Ae @0eaUudndy, Flauwmaty, dwdes wazden ueddaglalums
W gNRNANSANNAE

as =

= a a4 a a ¥ a 1 ¥ a e W
JzUUd CMYK L"fJU'i%UUﬁ‘UUﬂV]LﬂU'Jﬁﬂ Aodumy widos Uduusldlyduntu WL“TJNLLMH’JWQ

%

519 uidlusguy CMYK ifinannswaniuraifvenaeviiasysuudRGs fie

wasdunidu + wasdil@en = & (Cyan)
wasduduY + wasduma = Auni(Magenta)

= = oAl =l =
WLEIELAY + LWadled = awans (Yellow)

=

41 (Cyan) Aums (Magenta) dwmdos (Yellow) duhanlgluszuunisiud waz dnnsifsfu
o o w o vel © v v X a -~ a o v & aa & = a
gty inawiumdniuududn Weswwden ( Black = K ) whld 3sd@d laeviludasunszuu

a ) a el
MSAUNTINSEUUMSRURAR(CMYK)
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a = a = o o o v v oo
ssuumsRaiAd (CMYK ) unsfasinmlussuuiiviuadioiian wazldnm Tndifes

funmeaeanniian lngyinisiamviasd 1ndivdes duns dUndu uazden dasdldwiuvveeden

3

a ¢ a 4 ' a o ﬁ " d n? < el
NEITUNUNYUAU FENUT ﬂgLﬂWﬁﬂﬂﬂﬂﬁLﬁﬂ il ﬁaqm:fl‘d‘wuﬂ ATTNEINUDILNAUNTNHERAT 9

v

< daa a = | e = ' a o a o
vonmileanddll innanniseanvediadivarilu Usuiweie o Aoy % seslSunading &4

fmuadu 10-20-30-40-50-60-70-80-90 2ufia100 %

5UT 2.20 Tuua CMYK

2.7.3. uav121 (Gray scale)

undeziiieeansdne dvnuazddusvsiiszauanuduvesdsn 255 seau sauiudun

azs

v

o a = -
nwniied Tulnueiifiesiiviies 256

5UN 2.21 uuav1an (Gray scale)



40

2.7.4. Tnun Indexed Color

2
a

Tviuad 8 bit channel w38 256 & (2 ¥nf1de 8 = 256 3) lagluinisAvuanefIndns

256 Auazdoatiudlag (e dasannsofmuayaddild dazlddlan tha uddeslaiiu 256 )

guﬁ 2.22 un Indexed Color

2.8 AFNTMINUNAY
a vas ' = = a A aad ) v &
Teule38n1991 background Aads( average ) w58 §1ullun( median ) 3FiAaudnans

% ' 2 P [ °
LLFﬂfU memory ABUYNNLEBE LUBINNABINITIDY memory L{‘Ju DUIUNTN X YUIANTN

2.9 Motion Template

HunsiauiRgafunisesnuuuaiisnisiadeulmidiasadeiiaafuaingaitinnis
indeulm MiAnduetsls fimnsetsls FsdaneTBumanignideuiulay Mr. Davis and Bobick
uaz Bradski and Davis @3un1svaMuUNUAIMYRY output YOUNTH Y38 NTVHAATE v8d
background #3835M15%1 Image Segmentation -f]"mmaméwﬁgu%ﬁﬂ'lugﬂuwmw Grayscale

YJufie 1 channel Tue4
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2.10 Huifiaule

a = . i a o =
uShafilsiaula (Region of interrest) a1vasiluuinadanielunnild Tnenisfnseu
v o o % o & o = d o ! v
dousauUiniaule Mgnay nsavdmiion wisnseuguideulag iainmmanizdiudengn
= & v 1 a1 o o
wUszanana viswasunlainiwniudents lewldiinansevududiudug dalu 1 aw awnse
o v A o ° 1 v ) = ; o w Yo
Avualdviane ROl Warhwunsiunuewnggudn avadne Mask ALl Binary Mask dm3uldritvua
a al 1 v = A A 2 <
gaulanzdmafeuwlaimelugunmiug Tagliddwdiauladu 1 wiedvn waslvidudug

Wy 0 visadm

o | . .
‘gﬂw 2.23 AMNLARIAIUYBdRegion of interrest
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2.11 mMsUSeufisumsy

P a a v . al @ . ' as
iaanaduinlausenaume bitmap wategnmaILanualseeiu Ty bitmap wiazdn

=l ° ) v

| v v o T o
Fun3 WS (frame) 15131 duasdalSeuiisumsuvantasufenuiie vngranailan

= s = oAl

paitunlaeITmunslaeil

.4

s

L.ounsutagdu ( current frame ) wiisuiuisudaly (next frame) TiAadnliifiing
\i1@8n

2.0wsudagUu ( current frame ) Anfumsudaly (next frame) iAnIndlTngiineen
wazmsrduAndvasudnly Wevamiledeulmineda background aan

o 1 A A ar
2.1 i muAazisuiiledoulniuarsa background aan

o v
JUN 2.24 awdine 1Wu current frame wazn mu Ly next frame
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a w oo A
212w ﬂuﬂﬂﬂiﬁ'\ﬂﬂﬁ’]ﬂflﬂmﬂﬂu\lw}

Background Subtraction

ndu-g s

o & a A w & o o @
Wudunaulsaniundieanaininsaiale dndnnsfe Wanmyaunsunia) uau Au

Hunasaglailu object Wuq Maunis

O=I-B

- - .
e O Aa Object
- =)
| 1D NINVDINTUWUI

B flo N WHUMAY

o at Y] o 2 o L4 o o
dwsudunaunisussananasnluardasiliniwdu Gray Scale (11161) Liean

MeANUSAE ns1e Gray Scale 1 9ald 8 bit Tuvnedl RGB 14/ 24 bit

currentframe

THRESHCLD
i

foreground mask
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2.13 35n15uazdane3ouN19A1U Background Subtraction

2.13.1 Running Average

Running Average lngldaunis

Bivi =0*Fi+ (1-a) *Bi

Br’l - &
Ao background oIl
B- P al
* A8 background vaamsuagiu
(:I, = I a £ ad 1
Ao AduUsEANT Unmadlen 0.05
F

= 1 - at
+ fie Anedveunsulagiu

W
aca

o & ad) < ° v 1o & W v o a '
LUEN'i]']ﬂ'lﬁuLU‘I.J'JﬁQ']EW]EjW‘UﬂQﬂ'ﬁﬂ"IU?CL!IWUVI‘LNQWLUUQQQSL’UWU'JEIFYJWNQW LWEILLAY A

(.

AL UsANgaunuauguluAle background veawsudaluanldld

2.13.2 Running Average WUU Selectivity

W =l

wiazimsu it usiavgadasnadinnsduunidu foreground w3e background

[

a o o v a0 v a
dafifunisduunees background model fnyndduuniu foreground azgneimisly

backeround model
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Ft 10u foreground
Bi+1 (X, y)=a * F; (X,b/)+ (1-a)*B:(xy)
Ft ﬁ‘]‘l‘s backeround

Bi+1 (xy) = Bi(X,y)

addy ¥V v o ad P Il & v v w -
Teiulpaeiuisusnifisauaiinisueniumas (background) fiu 1919 (foreground) LWa Wen
' v A ' W
Uszananaumavaunis wiuladndle Ft 1y foreground Awes background veunsy dald 9
WAULHTUNDUNU

Mean filter
a Anly & ) o | = & ) o =
'Lumimxwlmwm YLRAWICWUNE] Iﬂ&lﬂ']iﬂ’lU’JﬂJﬂ’lLﬂaHUﬂaﬂWUWﬂQ’U@Gﬂ’]Wﬂﬂ'}ﬂG‘W t

N
Blz.t) = iif Viz,y,t —1
;\:

=7 =1

[

= ° o v o = at o v & o
Y3 N LUUR]’]U’JUV]J’I’]W‘LQQT]U'IQJ’]LQHHﬂﬁ\‘lftﬂﬂﬂ‘]u?m B(x,y,t) LAINATHINUINIRUDDNAN

MWV, aan t=t wdwinisuSumseled

V(z,y,t) — B(x,y,t)| > Th

Th fawmsesler

2.13.3 Running Gaussian Average Model

38n131lAe Gaussian probabilistic density function (pdf) Tu 72 iWsuienanEeans
= 1 ' = [ 1 = (}'2 [
nsvidwesazivsulunan tisemen (pdh) lunnqiinealee  AeduAiadou uay “t 1Ty

9
I oa ) o o | o A | a = =
Andosudagly 0 = Touay T = rquiaile 1nidudwosfinealunat t visfdensm

' a4 oqu ° i ) 1Y) o
ﬂWLQaUWW‘LWNﬂﬂWTU'] NATINYDIANNTUAUAKITAIYITUIUNTN
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& a | - ° v a . [T
wailuanaduassnsmannailldanunsadunldadsluguuuuu video streamldl 1oenis

linsuanes frame Naviualfownualuaun1sils F9laiinnsAnaunisieldnuvideo stream

34lolng

auns
1 = Fe4+ (1-o0o) pe
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Q o Arduusand
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F, fi® A1 Input Image
= ' =
pt A8 ALRAYVDINTN

Th fia A1wes threshold wnumle k * O t

Fout A1 AMaanssian (u 0 3o 1 (Reddmion)

2.14 MHI (Motion History Image)

INFUNIAUDBUARINNLATITNVBIINN( foreground sithouette)uasingilipiioulyn

q

Tunn wioau Fe3silduveaninlaseinsvesinguininmainvesnisdanmitumdsly suuuy
A Beismsiniundsdmiuaunieniaindaulnuesing azvilaenisdnaonnin fundsdd
nIgnanAIa1aaly Motion History Image Faamhmsadrnawesussid ( layered history)
vasnmgmving Tngundudarargnaziduuda timestamp vesaitiuludauanna lumitg
millisecond EU‘VHG‘U’J’WLLﬁmNaﬁWﬁ“ﬁL%Uﬂ’j’l MHI ( Motion History Image ) suanilesesuves
finwa v3a threshold vesafiudsuutas maadeulmitswmandianaziiingean uayms

o ' W - v o = R
wasulmneuniasdidoslu Fory Fanszurun15ued Motion Template

gﬂﬁ 2.26 MHI ( Motion History Image )
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) =
2.15.1 ‘Uiﬁlﬂﬂ’ﬂaﬁﬂ']'illu‘ﬁﬂﬂqquLﬁaau‘qu
v e o v v w R VR §
nstuiinanuedeulmudaldidu 3 Yssinvmdng mumaluladfld dail

2.15.1.1 nstuiinaansnadaulualasyadana (Electro-mechanical Motion
Capture System)

v o o gy ) o '3 9 o =1
s duiin Ysaanidnldiunisdumsindieulmuesyud lnsane lngldyainn Tu

a o w8 v < | 9 o et P oo ] v o
awdmduliuyudanuldan wiums duiinenuedeulmy Tosynasdidnunslulasaiim

Wensaiulaeiifaruniuuiualalunsianismyu 1eaac1eq mudeded1Anvedsanie ns

Suun1svyuYeadneg v Wisawnse vimanisiadeulmvesauyala

U7 2.28 nuansnistuinanundaulvalasynidang
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2.15.1.2 mstuiinanuadeulnaleeldndasidle (Optical Motion Capture
System)
FBnstuiinuuuldiflediauisawialasn 3 yiesa
2.15.1.2.1 wuukifisnsnines (Markerless)
Wumswasmaumaluladuasmsiseludoapmaes asufames deun lugnisimun
989 M3vufin anuedeuln wuulifingnined Mdu ﬂismunﬁiz’iagﬂﬁ'ﬁuuﬁuﬁ Stanford,
MIT, Mac Planck Tnglaifesansldgunsalfiies a1 niunis Annumsiedeu Twa Tasondevan
vosdaneiiufioanuuuiniiieliszuy - awnsolinesilddteyafidaduniuduguies
aywd wazannsouenuesldindnd m nmsfanuiinsindeulmetls Tnegaiigninauidy

s :j o
fiptaglugaiiimun

= v oo 4 ' <
U7l 2.29 nstuiinanuadeulmuuulifunsnines
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2.15.1.2.2 u1innasuuudazvioundsdunssa (Reflective Marker or Passive

Marker)
Hunslitenmidleviafimslunisiaausdiumia veunsninesiinogaudiusie
Trendaddiiledarldiauduvuiunadunsnse udld wadunsisaanuvastt auainaly

Y ' b = ¢ I3 1y e 2 oA P
DU NADINIYNTIN LENITFSNDUNHITNINDINN ‘LWLﬁULﬂUﬂﬂWNﬂQWNL’UMLLHQN’]ﬂﬂQWUiHmBU‘]

o o o P v s v a
Ui 230 nstufinenuedeulmingldindninesuuvasiounasdunsisn
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2.15.1.2.3 wininaiuuuvasaueada (Active Marker or Pulsed-LED)
Bumstufinamvmisesfuandadldi®eaninfines Ailbumasausadilaonisin

ANUItLTaINEIE niunstuiindeya

‘J o o d L4
JURl 2.31 mstuiinanundeulmlagldinininesuuuvasaueads
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2.16 Upper Limb Analysis

2.16.1 maadeulm

a s < €1 ' ] v |
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= o ar n‘ﬁ d‘ dll AQ = €
SJE)IGWEJ‘lJi%ﬂE]Uﬂ?EJ{]"ﬂ'ﬂEWNVIMﬂLWBV\F\HE)‘Uﬂ’l'iLﬂﬁ'Du‘LW'JWNﬂUﬂﬂ“ﬂﬂﬂﬁﬁl?ﬁﬂﬁ'}UUu
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Start Reach T, T, Return
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& 80§ Ya & N o«
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£ ool L § o £ § ol
- b | ! 4 & |
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& 404 : W, g I
& | il gk I
20} 5O} ! 50
f ] |
. s ; . [ SO - U J
Q 50 100 a 50 100 D 50 0
Parcent of Resch & Graspg Cycle Parcont of Reach & Grasp Cycle Percont of Reach & Grasp Oycle

SUN 2.32 nMwuaansmnisiadioulmvesdiuseAuun1sagay Upper Limb Analysis

u
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2.16.2 dnwENTIAEaU
a v ' d o v oa 1Y & =
1. $TURUUADR (static work) AavimaRviliiAnnisinseesndailosaidandy

LI81UU

a % = 1 o AI =l = aﬁ'
2. uUkUUNaIn  (dynamic  work)  ADVIVNINNITNINIUNTINNIEUNTARDUN

nanailavihnuegludnuasnaduuazaane
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e @ W f 1Y) =
A15191 2.1 wENIAMUNFUAUSTENINe Motion AU Activated Muscles

Motion

Activated Muscles

Shoulder vertical flexion (SVF)

Coracobrachialis, Deltoid (anterior),

Pectoralis major

Shoulder vertical extension (SVE)

Deltoid (posterior), Teres major, Latissimus

dorsi

Shoulder horizontal flexion (SHF)

Pectoralis major (calvicular part)

Shoulder horizontal extension (SHE)

Deltoid (posterior)

Shoulder adduction (SAD)

Coracobrachialis, Latissimus dorsi, Teres

major, Pectoralis major

Shoulder abduction (SAB)

Deltoid, Supraspinatus

Shoulder internal rotation (SIR)

Deltoid (anterior), Subscapularis, Latissimus

dorsi, Teres major

Shoulder external rotation (SER)

Deltoid (posterior), Infraspinatus, Teres

minor

Elbow flexion (EF)

Biceps brachii, Brachioradialis, Brachialis

Elbow extension (EE)

Anconeus, Triceps brachii

Forearm supination (FS)

Supinator, Biceps brachii (long head)

Forearm pronation (FP)

Pronator quadratus, Pronator teres

Wrist flexion (WF)

Flexor carpi radialis, Flexor carpi ulnaris,

Palmaris longus

Wrist extension (WE)

Extensor carpi radialis longus, Extensor carpi

radialis brevis, Extensor carpi ulnaris
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Motion

Wrist ulnar deviation (WUD)

Activated Muscles

Flexor carpi ulnaris, Extensor carpi ulnaris

Wrist radial deviation (WRD)

Extensor carpi radialis longus, Extensor

carpiradialis brevis, Flexor carpi radialis
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N o ¥
U7 3.1 MIRaRIYRNITAaeY

ndeialeRldlunuiteildaiin Webcam 8%e Creative VF0410 Live Cam Video IM Pro
AImALEER 640 x 480 pixels. mITluNTFUAMEIEA 30 WsudeTunit Fudundesdifisnie
waly Tneifensoriunie USB Port Tdmsieudesendnandas Auroufiamosiiumis USB Port
Version 2.0 awitlél T4lusunsu Visual Studio 2010 lun1suszaaasann Ussnausienssunw

PNNADY ﬁwﬁa;&aﬁlﬁﬁﬂﬂﬂsamawaﬁaaﬂauﬁ’ma% TneLibrary#ild #ie Opencv

o - L4 d 1 o /e -
ldnoufiameslunisuszuiananazi¥oudegunsaiuussuud fUAnis Windows

2000/XP/Vista/Win 79151 CPU gandn Pentium i, wiasaamudn Ram wnndn 512 MB

o ° ] < o o a )
‘LUﬂqTﬂﬂaﬂﬂ NINITATUIUATNIG UULﬂﬁaﬂﬂaﬂJW'JLﬁ@ﬂﬂﬂﬁiﬁ ﬂaﬁ’]u’]'ﬁﬂ@ﬁu‘]ﬂiﬂiﬂa‘i’m
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Via USB Port
Camera Computer
» m——

i (Stanceard port on B e Rtk
(Webcam) PC or Notebook) (PCnrilmb=toek,
ainsaiunm daidaTasnsariu USB wofw Uszinanavuaasiinmed
30 wlspmo i (Not use External or Convert Card)

< P '
EU‘V] 3.2 NILYBUABYANTIINARDY

3.2 N159NLUUYDWALIS

Tunsimsiernwsadldlusunsulunisussanana Fearusadanldlaannunaieluswns
NNSANET WU TSN Visual Studio 2010 a@nunsaltaulaiunisiasIznInLuL real time
o w [ v . P
elngthdoyaiilsidnluuszsnanase Library fied1 OpenCV , python waglusunsu Adobe Flash
Cs6 azldn1w Actionscript 2.0 Javascrip
3.2.1 TUsunsu OpenCV
3.2.1.1 NM3AnAIIUINTH OpenCV

= 5 di s . . o 14 ﬂ'l)
Tnen1sanmslausis OpenCV MU Visual Studio @wisa vileadall

1. Waiuled http://opencv.org

WHAT'S

U7l 3.3 M3ARRY opency

&all
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2. amillnangenduas OpenCV Tngldansianis OpenCV for Windows a1ntul&en

sransiulusunsy (Save)

Do you want to run or save this file?

Py

7 S Y
Name: opency-2.4.9.exe

, ; @ Type: Application

From: jaist.dl.sourceforge.net

Run  Save ] Cancel
d = 5
UM 3.4 nM3hinae opency

W = LT VI o | o
3, Sulusunsuinilnaaunlaenssuilandn opencv-2.4.9.exe Eonduniadiiiv

TUsunsu fie C\ Wsunsuazsvhnsasuinawesuasinamesdoadulii Chopency
ay o < . \ \ P
4. \Ualusunsu Visual Studio wazadrslusiand Win32 Console Application ¥8lus

\wng Examplel wazsumiisiiagldifulusiand W D/57010001/labs/opency

,;F:j Hils mrp (XKL
B sebaass sy

I s QRO

remtesstopeney, earples

A = BI-”
sUN 3.5 N15AARY opencv

U
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5. fiviiae Win32 Application Wizard na Next uwdaiden Empty Project udanm

Finish

Win32 Application Wizard - Exampiet * B

mamerry  Apphication Settings
[

Qverview Appiication type: Add comman header fles for:
) Windows application 57
# Conecle applcation
O
& statctbrany
Additional opbons:
[/ Emoty oroject

Apphcaticn Settngs

T

el ity Development Lifecyde (SDL)
e

[Terrevaus | [TEeeh | cance |

o o ¥
UM 3.6 N136ARY opency

6. LﬁaﬂLuH View -> Other Window -> Property Manager

TEmE

ARBEBIO T

LERT S2-E-L8 3-0 2% R .1

: .ﬁh ;:
UM 3.7 nsine opency
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g . . . - :
7. i VC++ Directories 1dan Include Directories f9u271 waLdansnenis Edit 1ne

I d i
n1sAYN drop down ANUUN

OpenCV_Properly Sheet Property Pages +
prtiors  NIA et WA Configurati
‘ 4 Commaon Properties ' G;naral
| General Executable Directories S(VC_EvecutablePath_x28)$(WindowsSDK_ExecutableP,
Uszer Macros | S(VC_InciudePath);S{WindowsSDK_IncludePath};
VC++ Directories Reference Directories S(VC_ReferencasPath_x25);
b C/Ce Library Directories $(VC_LibraryPath_x36)8(WindowsSDK_LibraryPath xB6]
b Linker Library WinRT Directaries S(WindowsSDK_MetadataPath);
14 f\'lhmf‘!ﬂ Tool Source Direciories $(VC_ScurcePath),
B Hlbtariin Exclude Directories S(VC_IncludePath);S{WindowsSCK_IncludePath); S(MSBuil
b Resources
b MIDL
b XML Document Generator
b EBrowse Information
P Build Events
b Custom Build Step
b Managed Rescurces
b Custern Build Teol
b XML Data Generator Tool |
b Code Analysis | Inciude Directories
b HLSL Compiler f Path to use when searching for include files while building a YC+ + preject. Corresponds to
< » | envirenment vanable INCLUDE.

.canul..

o .-
U1 3.8 M3AnAY opency

d v X " . v o T ‘
8. 1111199 Include Directories 1dan New Line udadanAiumiie include directory

(C:\opencvibuildhinclude) ¥8¢ opencv Aevinsiasals

Include Directories

v
< >

Inherited values:

| $(VC_IncludePath)

| $(WindowsSDK_IncludePath)

!

|

i

Inherit from parent or project defaults /MMWW;::;;M;W;
OK - Cancel

o a ¥
UM 3.9 M3AAAI opency
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“l . . . . » el‘v v o
9. 1 VC++ Directories Laan Library Directories Na1471 wddensienis Edit lag
n3nala drop down 7R
10. #intiee Library Directories 1Hon New Line waudensiuwuis lib directory

(C:\opencv\build\x86\ve12\lib) va1 opency Fildvhnsingals

Library Directories ? m

X e
v
< >
Inherited values:
S(VC_LibraryPath_x86)
S(WindowsSDK_LibraryPath_x86)
[l Inherit from parent or project defaults Macross»

OK Cancel

p =y
sUN 3.10 N5AAAY opency

Y

A v & L | sy
11. MU Property Pages Laan31en19 Linker Uaalaansiun1s Additional Include

Directories navy drop down (&®n318n15 Edit

OpenCV_Propenty_Sheet Property Pages ?
Enable Incremental Linking Yes (INCREMENTAL)
Hid Suppress Startup Banner Yes (NOLOGO)
Ignore Import Library No
4 Common Properties P Register Cutput HNo
General
User Macros 7
v
¥C++ Diracteries
i Use Library Dependency | N
o Lkt se Library Dependency Inputs o
= Link Status
General
Input Prevent Dil Binding
Manitest File Treat Linker Warning &5 Errors
Debugging Force File Output
System Create Hot Patchable Image ~
Optinvzation Additional Library Directories
Embedded IDL Allows the user to ovarride the envirenmental library path (/LIBPATH A older)
Windows Metadata
Sdvanced
All Cplicns
Coramend Line

b Manifest Tocl
b Livrarian v
I >

Cencel sppl

U7 3.11 M3AnA opency
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= LY . . . . (Y| o I " s
12. ?tin9e Library Directories Laon New Line uwaat@ensdiunis lib directory

(C:\opencv\build\x86\e12\lib) 183 OpenCV fildvhmsinsaly

Additional Library Directories ? “

W
< >
Inherited values:
{¥]Inherit from parent or preject defaults Macros> >

OK Cancel

o B
JUN 3.12 N156AAY opency

U

13. 7ut198 Property Pages 1880518015 Linker wddonsiens Use  Library

Dependency Inputs ﬂﬂﬂu drop down \d0N58N19 Yes

o v & . 1 v A
14. U138 Property Pages Laans18n1sg Linker LLﬁ?LaE]ﬂ‘J’IEJﬂ'ﬁ Inputs WaLaan

718N15 Additional Dependencies LLE’f’JﬂﬂﬂﬁJ drop down &an318n15 Edit

OgpenlV_Praperty_Sheet Property Pages ? u
[ pfigureiic blerage
4 Comman Properties A sditiarasl Degandencies kemel32lig:use32 ib-gdidZligminipestiibcomaigdZ) v |
| Generat igncre All Default Libraries
User tacros Ignere Specific Default Libraries
YC+ o Directories Module Definition File
b CiCe+ Add Module to Astembly
4 Linker Embed Manzged Resource File
General

Force Symbol References
ia | Delay Lasded Dils
Manifest File ¥

Assenbly Link Pesource
Debugging
System
Cptimizaton
Embedded (DL |
Windows Metadate |

Advanced
4N Options
Command Line I
b Manifest Teot . Additional Dependencies
b Likranan wi Specifies additional itens te add to the link command line [i.e. kernel32 lib]
ic >

Cancel

o -
5U% 3.13 N136AGN opency
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15. fiwir99Additional Dependencies Iififtus1ans library dastaluil
opencv_core249d.lib
opencv_imgproc249d.lib
opencv_highgui249d.lib
opencv_ml249d.lib
opencv_video249.lib
opencv_features2d249d.lib
opencv_calib3d249d.lib
opencv_objdetect249d.lib
opencv_contrib249d.lib
opencv_legacy249d.lib
opencv_flann249d.lib

3.2.1.2 nM3eulusunsy

lunsileulusunsuazUsznausudiunansie

1. 28nLUUNTIaLAAINELUIUNTY WAz UNAIUANAINY 11 UUNETY At
FULILAZUUANINAIILADINTT

2. yinmsueand C# TusReensidanuansaves Emgu (OpenCV) aglstng

3. WyUlARNSTIUTDINA1Y

4. inmsusemamulsdmsuldlunsensdiiondas

5. m3funmanndesiale Tnsuladimlessndn Tegluguuuuitannsaiuidungiu
1¢ Tnel#% Codec ¥ MEncoder Tunsuvas Falelwd Wuuwana *AVI via mpeg-4 Fauduvied
aunsnlgausaniu OpencV o

a Vet

= 2/ d L4 s L a
6. L‘uau‘[ﬂmwalwﬂaumma‘a“ammﬂmwmaaulugﬂ‘ummw d1U1TOAIINIUNIT

U

iwdeulveawdld nannseneg AMuegiuvivmanisesndidiniy
3.2.1.3 Image Processing

Background Subtraction

TunsiWeulysunsuuszgndilazldndnnis Background Subtraction 1Juduneuisiniu
a & w

waspananmsuile dndnnisfe Wenmusansunileg uiau AuRkumdsazlalu object tuq A

aunnsil
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GEUANK]

O=I1-B
Wlo O fe Object

| fia nnweasamian

B Ao nwilumds

o v O ° o o § v ° - 1
dmSuduneunsuszananasduasdesyilinwidu Gray Scale (@1e) ieannuae

ATE ez Gray Scale 1 9914 8 bit Tuwniil RGB 14 24 bit
code (OpencV) fildfie
cap.read(framel); /87140 H wrsufl 1

cvievtColor(framel,grayimagel,COLOR_BGR2GRAY); swdadlddaimiisnuann

RGB(frarne1) 1y gray scale (graylrnagel)
T
cap.read(frame2); /8 1un M WHIUR 2

cv:cvtColor(frame2,graylmage2,COLOR_BGR2GRAY); /uuagirans Wil 9IUIF

RGB(frame2) 11U gray scale (graylmage2)

cv:absdiff(graylmagel,graylmage2,differencelmage); /AT un 596 1efiuuainInyaes

szr”q 9
53110 s difference Image

cv::threshold(differenceimage,thresholdlmage,SENSITIVITY_VALUE,ZSS,THRESH BINARY

%

o v &
); Adun1sdianniiles ;fm'w“*ﬁmwm’mmgids*rferenceim.?qzaJ dasdu

] ) ot
binary Taed siiudar wen n**nmﬁ ATHUA
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=l v v 1 i = 1Y)
EU‘W 3.14 ﬂWW‘Wlﬂﬂqﬂﬂqﬁwqmﬁﬂqﬂﬁgﬁ'}qdLLw'iﬂJV] 1nu2

JU7 3.15 mwitldanmsuuaatunin binary

n15@319 ROI
std::vector<std:vector<Point>> contours;

std::vector<std::vector<Point>> contours2;

CvScalar color = CV_RGB(255,0,0);
CvScalar color2 = CV_RGB(0,0,255);

/@379 RO

Rect roi(10, 10, 150, 120);//Rect roilxl, v1, x2-x1iwidth),

y2-y1{high));
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Rect roi2(480, 10, 150, 120);

Mat inframe, inframe_copy, inframe_copy2, edges, edges?2;
forl)y/ mafmuslifiusunsuanlawmnns RO viae sy

{

cap >> inframe; if(linframe.data) break;

flip(inframe, inframe, 1);/nEunTw

inframe_copy = inframe.clone();

inframe_copy2 = inframe.clone();

rectangle(inframe, roi, color, 10, 8, 0);

rectangle(inframe, roi2, color, 10, 8, 0);

inframe_copy = inframe_copy(roi);

inframe_copy2 = inframe_copy2(roi2);

o av v - 2 P . a a & &
EUW 3.16 ﬂ”lW‘\ﬂlﬂﬁ]']ﬂﬂ'l‘iﬂ'i’N ROI Iﬂﬂaﬂiaualfﬁaﬂﬁ] aur[.‘ﬂLQWW&U‘JLQNﬂi@UﬁLMﬂUUUﬂ

msUszanaranInwly ROl Visgeenu

/7 ﬁ’z‘af‘i"x'@f:u&;ﬂ‘:;']:;mﬁ;{jmza3 ROI mmwu
blur(inframe_copy,blurred,Size(10,10));
blur(inframe_copy2,blurred2,Size(10,10));
bgs.operator()(blurred,fg);
bgs.operator((blurred2,fg2);

bgs.getBackgroundimage(bgmodel);
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bgs.getBackgroundimage(bgmodel2);

erodel(fg,fg,Mat();
erode(fg2,fg2,Mat());
dilate(fg,fg,Mat());
dilate(fg2,fg2,Mat();

// ’:«"i:j’uf‘a"é‘:?'ij"\,?“l"a1"45?;1\’;?1":;":?'Ef"s"\':’.i“pﬁ'“i‘ii‘n??]ﬁﬁ';'m?ﬁi((;ﬁ%é"fk?l'(fnc:(fit"w‘:ag@} wdaallunw binary
Tnagdawdiigen wliduden wentuaslidusmmue

threshold(fg,thresholded,70.0f,255,CV_THRESH_BINARY);

threshold(fg2,thresholded2,70.0f,255,CV_THRESH_BINARY);

Mat element50(50,50,CV_8U,Scalar(0));
morphologyEx(thresholded,thresholded, MORPH_CLOSE,element50);
morphologyEx(thresholded2,thresholded2, MORPH CLOSE,element50);

/7 msssntumsedeulmidulanasen
findContours(thresholded,contours,CV_RETR_EXTERNAL,
CV_CHAIN_APPROX_SIMPLE);
findContours(thresholded2,contours2,CV_RETR_EXTERNAL,
CV_CHAIN_APPROX_SIMPL);
cvtColor(thresholded,result,CV_GRAY2RGB);
cvtColor(thresholded?2,result2,CV_GRAY2RGB);

std::vector<std::vector<Point>>:iterator itc=contours.begin();

std:vector<std::vector<Point>>:iterator itc2=contours2.begin();



69

AMTES1RaRUALBIUNTY RO

int cmin= 20;
int crnax= 10000;

while (itcl=contours.end()) {

if (itc->size() < cmin || ite->size() > cmax)

{

itc= contours.erasel(itc);

vector<Point> pts = *itc;
Mat pointsMatrix = Mat(pts);
Scalar color( 0, 255, 0 );
x=-200,y= 0,

Rect r0= boundingRect(pointsMatrix);
rectanele(result,r0,color,2);

rectangle(inframe,roi,color,20, 8, 0);

++itc;

X |
aulaianz ROI AradunisAdeulng |

<l < a
JUM 3.17 amiuansnsneuauesnmsluuaguiiam ROl
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3.2.2 1Usunsy Python
3.2.2.1 n1sAARSTUSWNTY Python

1. p1shade Python 2.7 Tagluaaaan http://luugiathuy.com/2011/02/ setup-
opencv-for-python/ Msfinis Python 2.7 19ldfuedesiiiiu 32 bit liawnsaldfuedasiiiu 64

bit

wpythonorg:gelit/ releaine 870
v ) vemslad [ Thadand [N ApeCat

Python

e puthon’

About Downloads Documentation Communi

Download the latest version for Windows

Download Pythion 3.5.1

Wandering which version (o tse? Here’s more about tie difference
between Python 2 and 3.

1ooking for Python with a different OS? Python for Windows,
Linksx/UNIX, Mac 05 X, Other

Want to help test developmentversions of Python? Pre-releases

gﬂ‘ﬁ 3.20 Download python

[

2 Ands NumPy LHufladduddniilddmdu python laelnanan hitpy/

sourceforge.net/projects/numpy/files/NumPy/1.6.1/

uhsepad [

ceCcoROOoCOOOCOOCOCRCCECR

Forada: 15 wmy

g‘dﬁ 3.21 Download NumPy
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8. a1usaluanfledduasuves python e http://sourceforge.net/projects/

numpy/files/latest/download 191 pygame pymedia Hudu

4. nsARReOpenCV vision 22 @ 231 Iwamein  http//opencv.org/

downloads.html

VERSION 2.1

28 Donntyts

YERSION 2.3.0

VERSION 2.2.0

VERSION 2.1.0
BB Domacy for vngo

Eﬂ‘ﬁl 3.22 Download opencv

5. Sulusunsuiinillwanuilnenisiuidandn opency, python uagnumpy den
fumbsiiiulsunsa Ao C\ Waunsuagyhmsadsivames

6. ﬁz‘iﬂﬁﬂﬁ‘ Path in Environment Variables 984 opencv Taeadnuani my computer
\J0n properties ﬁl’lﬂﬂ% Advanced system settings > Environment Variables > system Variables

> Path > Edit > Variable value Lfil C:\Python2.7;C:\OpenCV2.2\bin
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i | pameeT LCOM;EXE; BAT, CMO: VEBSLVBE; K.
s mocmsma % T
e (e

‘3‘1."71' 3.23 N15AAAY path Y84 opencv

7. ®agnil Path in Environment Variables 204 python TneAdnuandl my computer
Ghh properties 91n1U Advanced system settings > Environment Variables > system Variables

> Path > New > Variable name %831 PYTHONPATH @7y Variable value 1d

C:\OpenCV2.2\Python2.7\Lib\site-pa

i

ckages

- Pl o i

New System Varabie

Variabie rame .

4| veriabie vakue:

v
Variabie Yk
PAOCESSOR R... 250
B Cwnd B
PITHONEATH  ClFython2?iiistepacages
= Cilindews TEHE
(e || Edb. G| Delete

‘gﬂﬂ?‘i 3.

8. 11 cv.pyd flucv2.pyd 983 opencv\build\pythom\2.7 TUlalu C:\Python27\

lib\site-packages

24 MR path ¥4 python
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9. {Ualusunsy Visual Studio wavadslusians Python Application sdslusiand

LB L,

3UM 3.25 nsl#lusunsy Python

3.2.2.2 mMssdeulusunsy

lun1si@pulusunsuazUszneumsdiuming e

1. eanuuumilusunsy Tneldnsuaumsy

2. 14 motion detect

3. UsgniAmauwusivinauduiusiu

4. ymsusemasmwusamsulalunisonedatendes
3.2.1.3 Image Processing

Different frame IfinAIuLANFA9TERIINTNUIUN uassudnly dhasansuiiunay

s o ar =) 1 A A
fiu vilvdn background aanly widauddruniafoulnilmiiu

2.26 AT current frame Nudifferent frame

= |

U

Sall
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code
previous = cv.Createlmage(frame_size, 8L, 3)

cv.SetZero(previous)

difference = cv.Createlmage(frame_size, 8L, 3)

cv.SetZero(difference)

current = cv.Createlmage(frame_size, 8L, 3)
cv.SetZero(current)

cv.Smooth(capture, current, cv.CV_BLUR, 15,15)
cv.AbsDiff(current, previous, difference)

frame = cv.Createlmage(frame_size, 8, 1)
cv.CvtColor(difference, frame, cv.CV_BGR2GRAY)
cv.Threshold(frame, frame, 10, Oxff, cv.CV_THRESH_BINARY)
cv.Dilate(frame, frame, element=es, iterations=3)

3.2.1.4 A5A15VINa04
1. MITA3EUNIINAADY Uanedisgudl 3.1 vieldnapalidndn
2. vn1s5ulyusunsy Tnevinn1svaaaduuy Real-time mode

4w v o o ! o oy =
3. Weiulsunsuwdsilvigmegeuauiny vildsweasinnasnmaly

sU# 3.27 amlusunsa python
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3.2.3 1Usun3su Adobe Flash
3.2.3.1 MsAnAalUswATY
i, n15AARa Adobe Flash Tnelnanann http://getintopc.com/softwares/

development/adobe-flash-cs6-official-setup-free-download/

2. unnlditlsvihnisaaiivann nduden augy 3.17

........ S e
! Pote s

$.an a5 administrator

Uninsali wich Vour Urinmmatied

T

LY ComwtnNetepades

LAF Scan with Baidu 2t
3 & e Sheadder

S0 ClousFieSana

) provages B Addtoachive.
; TR addteSeupe”

i .
L e 4
L i
mers
-Ef " % B W Compress and amai..
b Vi B Compress to ‘Set-upsar snd emall
3 Fiate Taerhar
3 Homegroup ¥
1 Compasarinit
& Computer o | Cempeier Dgtiens

o FALZSYITEM € Use Comeose: here
1. RAIBZ-DaTA D) rescurces Seupee) O Send by Botosthio
3 C0 0 ;
3 €O Drvesy |
i Sendtc
& Netuotk &itseh Storage i
g I ot
|| % hatecn i Cepy
} Crente shortzat
} Delete
Fenarme
Preputies

gﬂﬁ 3.28 M3ARRa Adobe Flash

3. svuudniasinandoyadnszes (ngaunla Bumesidasywintenisians Suduun)

Initializing Installer

TH G

ANDROD

SUT 3.29 msfaks Adobe Flash
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5 A o U ...l I Y] a 1Y
4. \Aan Install a Trial aAAFILUUIIARIAT WeINIlsHaANLNTOLERNRUUBULS

Welcome

Install with a serial number

P have a senial ng

Start my subscription

i have a subsenp

” ~Install a trial

N | want to {ry Adobe Flash Profescional C56 for a mited time,

L10E

Quit WA SElie-naworlast

JU# 3.30 msfinia Adobe Flash

5. 91udannadkarnaeausutannaslunisidenulusunsy Adobe Flash Professional

CS6

Adobe Software License Agreement
English (Nerth America)

ADOBE

Software License Agreement

PLEASE READ THIS AGREEMENT CAREFULLY, BY COPYING, INSTALLING, OF USING ALL OR ANY PORTION OF THiS
SOFTWARE, YQU (HEREINAFTER "CUSTOMER") ACCEPT ALL THE TERMS AND CONDITIONS OF THIS AGREE! .
INCLUIING, WITHOUT UMITATION, THE PROVISIONS QN LILENSE RESTRICTIONS IN SECTION 4, LIMITEL
WARRANTY IN SECTIONS § AND 7, LIBATATION DF LIABILITY IN SECTION 8 AND SPECIF.C FROVIZICHNS AND
EXCEPTIONS IN SECTION 16, CIJSTCiM[P AGREES THAT THIS AGREEMENT 15 LIKE ANY WRITTEN NEGOTIATED
AGREEMENT SIGNED EY CUSTGMER, THIS AGREEMENT 1S ENFORCEABLE AGAINST CUSTOMER. IF CUSTORAER DOES
NOT AGREE TG THE TERMS OF THIS AGREEMENT, CUSTOMER MAY NOT USE THE SOFTWARE

Custoraer may have anather wotter agreamant directly with Adobe (a5, & volume ucmmgza-mnrj that
supplements of supersedes all o1 portons of this agreement, The Soitwsre s LICEE=" T 0

with the tenms of ths agreement, Use of some Adobe and zeme ror-Adobe ma
accessed through the Software may be subject to additiona! terms and conditio

materiats ore wailakte #t b g ARt
wvwmﬂmm
-

pocardance
"ol

gﬂﬁ 3.31 n15@nRa Adobe Flash
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A4 a w a &
6. LiBNNA Install WBLSUAUNTITAAAILUTLNTY

Options
[ adobe Flash professional 036 12G8
wi E AR for Apple 105 support (F1) 1.0 1B
Click a product name Lo
customize options
v ralinz-netwerlnet
Total Instalt 3.2 GB
Language: Location: 171 G Aeadebie
English {Internationaly - CrProgram Files\adobe =

U 3.32 nsfinse Adobe Flash

7. Wsunsu@nsaazaidunisine ldnandnsees

Install

Preparing for Install...

(1% complete}

Cancel

E‘Uﬁl 3.33 miaﬁlﬁg\ﬂ Adobe Flash
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8. dofanain nwinuan intudlasnlalusunsy aszna Adobe tnlilusening

Ansadlusunsy sududeedalusunsuiudeu sauluis TWsunsuilda Internet #e

| Please close these applications to continue:

’ (it this message appears even after you've closed an application, some of ils processes may shili be wnning in the
| background about terminating background processes.)

List of apphications e be closed:
» Adobe Photoshop CC 2014 (Photoshop.ese)

oy P
www.rainz-network.net |

Canzel :

SUTl 3.30 n3Anda Adobe Flash

9. ntNIEMMUaNLanIINalUTLNTULES IS B USDELAD

Installation Complete

Thise appheatiare &
14
To Fnaist

I e iy
4

My A | Vel Tlone

*lalo

whrwrainz-aetwerienat

gﬂﬁ 3.35 Msfnds Adobe Flash
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5. NAAoUNSAARINE ¥UUUURN1T Windows 8.1 Professional 64Bit
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& Aj a s '3
1. daNannuNIN Adobe Inc
2. Aanasyuuluanislval dwdeya Drive C Meviavium

3. wranszuu (ldwueain)

3.2.3.2 35n15nna8
o A
1 M5ILATEUNITNARDY kARAgUR 3.1
2 ¥n1s5ulusunsy lpevinn1smnaaaiuy Real-time
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18

Code Microsoft visual c++ 2013
#include "Main.h"

#include "stdafx.h"

#include <opencv2\opencv.hpp>
#include <opencvZ/core/core.hpp>
#Hinclude <opencv2\highguizhighgui.hpp>
#include "opencv2\imgprochimeproc.hpp”
#include "opencv2\video\video.hpp"
#inctude "opencv2\video\background segm.hpp"
#include "opencav\cv.h"

#include "opencvihighgui.h”

#include <string>

#include <windows.h>

using namespace std;

#include <mmsystem.h>

#include <iostream>

#include <fstream>
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#include <conio.h>
#include <stdlib.h>
#tinclude <cstdint>
#include <stdio.h>
#include <vector>
#include <time.h>
t#include <iostream>
#Hinclude <sstream:>

#include <dos.h>

t#ifdef PL_USE_NAMESPACE
using namespace std;

Hendif

using namespace std;

using namespace cv;

//our sensitivity value to be used in the absdiff() function

const static int SENSITIVITY VALUE = 20;
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//size of blur used to smooth the intensity image output from absdiff() function
const static int BLUR_SIZE = 10;

//we'll have just one object to search for

//and keep track of its position.

int theObject(2] = {0,0};

//bounding rectangle of the object, we will use the center of this as its position.

Rect objectBoundingRectangle = Rect(0,0,0,0);

#pragma comment( lib, "kernel32.lib" )

//int to string helper function

string intToString(int number){

//this function has a number input and string output
std::stringstream ss;
55 << number;

return ss.str();
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Mat matFrame matFrame?, matGray, matGray?, matGrayPrevious, matGrayPrevious?, matMotion,

matMotion2, matMotionDisplay, matMotionDisplay?2;

Rect rect;

int main(int arec, char *argv(])

int

bool edgesMode = false;
bool show = fa;lse;

bool rect = true;

bool gameMode = false;
bool trackingEnabled = false;
//pause and resume code
bool pause = false;

float scoregame=0;

Mat frame;
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Mat framel,frame2;
Mat graylmagel,graylmage?Z;
Mat differencelmasge;
Mat thresholdimage;
Mat fg,fe2,fe3,fed;
Mat blurred,blurred2 blurred3,blurredd;
Mat thresholded:;
Mat thresholded?;
Mat thresholded3;
Mat thresholdedd;
Mat result,result2 result3,resultd;
Mat bemodel,bgmodel? bemodel3,begmodeld;
//Mat frame;
Mat fgMaskMOG;
Mat fgMaskMOG2,;
Mat binarylmg;
Mat Contourlmg;
Mal buller;

Mat imeg ;
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96 struct hhb_vkey {
97 char® name;
98 : uint8 t vkey;
99 char* description;
100 5
101
102 VideoCapture cap(0);
103 if( lcap.isOpened() ) {
104 cout << "ERROR - VidecoCapture was not opened!" << endl;
105 return -1,
106 }
107 cap.set(CV_CAP_PROP_FRAME WIDTH, 640), /* set width */
108 cap.set(CV_CAP_PROP_FRAME_HEIGHT, 480);  /* set height */

109 //int frame_width = cap.get(CV_CAP_PROP_FRAME_WIDTH); //get the width of frames of the

110  video

(i 1 | //int frame_height = cap.get(CV_CAP_PROP_FRAME_HEIGHT); //get the height of frames of the

112 video

113
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BackgroundSubtractorMOG2 bes(20,4,false);
BackgroundSubtractorMOG2 bgs2(5,5,false);
Size videoSize(640,480);

VideoWriter video("D:/Myproject/Myfile.avi", CV_FOURCC('D',T,V',X),15, videoSize);

//initialize the VideoWriter ohject

std:zvecter<std:vector<Point>> icontours;
std::vector<std:vector<Point>> icontoursZ;
stduvector<std:vector<Point>> icontours3;

std::vector<std::vector<Point>> icontoursd;

//Mat element = getStructuringElement(MORPH _RECT, Size(7, 7), Point(3,3) );

//mamedWindow("Input”, CV_WINDOW_AUTOSIZE | CV_WINDOW _FREERATIO);

//namedWindow("Output’, CV_WINDOW_AUTOSIZE | CV_ WINDOW_FREERATIO);

CvScalar color = CV_RGB(255,0,0);
CvScalar color2 = CV_RGB(0,0,255);

CvScalar color3 = CV_RGB(255,255,255);
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Rect roi(10, 10, 120, 80);,//Rect roi(x1, y1, x2-x1(width), y2-y1(high));
Rect roi2(510, 10, 120, 80);
Rect roi3(70,0,5,480);

Rect roid(570,0,5,480);

Mat inframe, inframe_copy, inframe_copy2,inframe_copy3,inframe_copy4;

for(;;)

// @514 ROI

cap >> inframe; if(linframe.data) break;

video.write(inframe);

//flip(inframe, inframe, 1);//A&UnW
inframe_copy = inframe.clone();

inframe_copy?2 = inframe.clone();

inframe_copy3 = infrarme.clone();

inframe_copy4 = inframe.clone();

?
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rectangle(inframe, roi, color, 10, 8, 0);
rectangle(inframe, roi2, color, 10, 8, 0);
rectangle(inframe, roi3, color3, 1, 1, 0);
rectangle(inframe, roid, color3, 1, 1, 0);
//Cv::PointZi_pl(O, 400);

//cv:Point2i p2(640,400 );

/Nine(inframe, p1,p2,color, 4, 8);//line( img,start,end,Scalar( 0, 0, 0

),thickness lineType );

imshow("Input",inframe);

resizeWindow("Input”,640,480);

putText(inframe,"Score", Point(230, 50),1,4, CV_RGB(255, 255, 0), 4,8, false);

putText(inframe,"(" + intToString(scoregame)+")",Point(240, 90),1,4, CV_RGB(255,

255, 0),2);
// string text =("%d", scoregame);
// putText(inframe,text, Point(240, 90),1,4, CV_RGB(255, 255, 0), 4,8, false);



171

172

173

174

175

176

157

178

179

180

181

182

183

184

185

186

187

188

189

inframe_copy = inframe_copy(roi);
inframe_copy2 = inframe_copy2(roi2);
inframe_copy3 = inframe_copy3(roi3);
inframe_copyd = inframe_copyd(roid);
//af noise

//erode(matMotion, matMaotion,

Mat(getStructuringElement(MORPH_RECT,Size(3,3))));

//dilate(matMotion, matMotion,

Mat(getStructuringElement(MORPH_RECT,Size(3,3))));

ifltedgesMode==true)// asadumsindeulm

// IDENTIFY MOTION

blur(inframe copy,blurred,Size(10,10)); -
blur(inframe copy?2,blurred?,Size(10,10));
blur(inframe _copy3,blurred3,Size(2,2));
blur(inframe_copyd,blurredd,Size(2,2));

bgs.operator((bturred,fg);
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bgs.operator()(blurred?,fg2);
bgs2.operator()(blurred3,fg3);
bgs2.operator(X(blurredd,fgd);
bgs.getBackgroundimage(bgmodel);
bgs.getBackgroundimage(bgmodel2);
bes2.getBackgroundimage(bgmodel3);

begs2.getBackgroundimage(bemodeld);

erode(fg,fg,MatO);
erode(fe2,fe2 Mat());
//erode(fe3,fe3 Mat();
dilate(fg,fg,Mat();
dilate(fg2,fg2,Mat());

//dilate(fg3,fg3,Mat();

threshold(fg,thresholded,70.0f,255,CV_THRESH_BINARY);
//Mlip(thresholded, thresholded, 1);
threshold(ng,threSholdedZ,70.0f,255,CV_TI IRCSI I_BINARY);

//flip(thresholded?, thresholded2, 1);
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threshold(fe3, thresholded3,70.0f,255,CV_THRESH_BINARY);
//threshold(fg,thresholded?2,70.0f,255,CV_THRESH BINARY);

threshold(fed,thresholdedd,70.0f,255,CV_THRESH BINARY);

// Mat element50(50,50,CV_8U,Scalar(0));
/7 morphologyEx(thresholded,thresholded,MORPH_CLOSE,element50);
//morphologyEx(thresholded2,thresholded2, MORPH_CLOSE,element50);
//morphologyEx(thresholded3,thresholded3,MORPH CLOSE,element50);

//morphologyEx(thresholded2,thresholded2, MORPH_CLOSE,element50);

findContours(thresholded,icontours,CV_RETR_EXTERNAL,CV CHAIN_APPROX_SIMPLE);

findContours(thresholded?,icontours2,CV_RETR_EXTERNAL,CV_CHAIN_ APPROX_SIMPLE);

findContours(thresholded3,icontours3,CV_RETR_EXTERNAL,CV _CHAIN_APP ROX_SIMPLE);

findContours(thresholdedd,icontoursd,CV_RETR_EXTERNAL,CV_CHAIN APPROX_SIMPLE);
cvtColor(thresholded,result,CV GRAY2RGBY);
cvtColor(thresholded?,result2,CV_GRAY2RGB);

cvtColor(thresholded3,result3,CV_GRAY2RGB);



229 cvtColor(thresholdedd,resultd,CV GRAY2RGB),

230 }

231

232 std::vector<std::vector<Point>>::iterator itc=icontours.begin();
233 std::vector<std::vector<Point>>:iterator itc2=icontours2.begin();
234 stdzvector<std::vector<Point>>:iterator itc3=icontours3.begin();
235 std:vector<std::vector<Point>>iterator itcd=icontoursd.begin();
236

237 int i=250,j=440,a=0,b=-1;

238 int cmin= 40;

239 int crmax=1000;

240 while (itc!=icontours.end()) {

241

242 if (itc->size() < cmin || itc->size() > cmax)

243 {

244 itc= icontours.erase(itc);

245 }

216 clse

247 {
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//vector<Point> pts = *it¢;
//Mat pointsMatrix = Mat(pts);

Scalar color( 0, 255, 0 );

//Rect r0= boundingRect(pointsMatrix);

//rectangle(result,ro,color,2);

rectangle(inframe,roi,color,20, 8, 0);

++itc;

a=-200;

scoregame+=0.05;
//Rect rec(10, 400, 150, 10);

//rectangle(inframe,rec, color?, 10, 8, 0);



267 PlaySound(TEXT("Explosion13.wav"),NULL,

268 SND_ASYNC);

269

270 //const hhb vkey hhb vkey list[] = {{ "OQ key", 0x51,

271 "Qkey" I}

272 //keybd _event(VK_MENU,0xb8,0 , 0); //Alt Press

273 //keybd event(VK TAB,0x8f,0 , 0); // Tab Press
274 //keybd event(VK_TAB,0x8f, KEYEVENTF_KEYUP,0);

275  // Tab Release

276

277 //keybd event(VK_MENU,0xb8,KEYEVENTF_KEYUP,0); // Alt Release

278

279 //keybd_event('Q',0,0,0);

280 //keybd_event('z',0,KEYEVENTF_KEYUP,0);
281

282 }

283 }

284 //two

285

286 while (itc2!=icontours2.end()) {
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itc2= icontours?.erase(itc2);

else

if (itc2->size() < cmin || itc2->size() > cmax)

//vector<Point> pts2 = *itcz;

//Mat pointsMatrix2 = Mat(pts2);

Scalar color( 0, 255, 0 );

//rectangle(inframe, roi, color, 120, 8, 0);

//Rect r0= boundingRect(pointsMatrix);

++itc2;

rectangle(inframe,roi2,color,20, 8, 0);

a=200;
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SND_ASYNC);

b=0;

PlaySound(TEXT("Explosion18.wav"),NULL,

scoregame +=0.05;

//Rect rec(480, 400, 150, 10);
//rectangle(inframe,rec, color2, 10, 8, 0);
//keybd _event(E',0,0,0);

//Sleep(10);

//keybd_event(E',0,KEYEVENTF_KEYUP,0);

int y=0;
int lmin= 20;
int lmax= 100;

while (itc3!=icontours3.end()) {
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343

if (itc3->size() < lmin || itc3->size() > lmax)

itc3= icontours3.erase(itc3);

else

//vector<Point> pts2 = *itc2;
//Mat pointsMatrix2 = Mat(pts2);

Scalar color( 0, 255, 0 );

//rectangle(inframe, roi, color, 120, 8, 0);

//Rect r0= boundingRect(pointsMatrix);

rectangle(inframe,roi3,color,3, 1, 0);

++ite3;
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while (itcdl=icontoursd.end()) {

if (itcd->size() < lmin || itcd->size() > Imax)

itcd= icontoursd.erase(itca);

else

//vector<Point> pts2 = *itc2;

//Mat pointsMatrix2 = Mat(pts2);

Scalar color( 0, 255, 0 );

//rectangle(inframe, roi, color, 120, 8, 0);

//Rect r0= boundingRect(pointsMatrix);

++itcd;

rectangle(inframe,roid,color,3, 1, 0);
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j=i+h;

while (itc2l=icontours2.end() && itc!l=icontours.end())

if (itc2->size() > cmin || itc2->size()<cmax)

itc2= icontours2.eraselitc2);

if(itc->size() > cmin || itc->size() < cmax)

itc= icontours.erase(itc);

i=i+a;
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399

400

Rect rec(i, j, 150, 10);
rectangle(inframe,rec, color2, 10, 8, 0);

//putText(inframe,"Distance (" +

intToString(y)+")",Point(10,400),1,1,5calar(200,100,0),2);

imshow("Input”,inframe);

resizeWindow("Input",640,480);

//cleardevice();

if(trackingEnabled==true)

cout<<"Tracking disabled."<<endl;
//imshow("Frame" result);
//resizeWindow("Frame”,150,120);
//imshow("Frame2" result2),

//resizeWindow("Frame?2",150,120);
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L = waitKey(10);

if ((char)t

break;

case 'z:

== 27)

switch( (char) L)

edgesMode = ledgesMode;

break;

ifledgesMode == false) cout<<"stand by mode disabled."<<endl;

else cout<<"stand by mode enabled."<<endl;

case 't //'t' has been pressed. this will toggle tracking
trackingEnabled = !trackingEnabled;
if(trackingEnabled == false) cout<<"Tracking disabled."<<end|;
else cout<<"Tracking enabled."<<endl;
break;
case 'p": //'p' has been pressed. this will pause/resume the code.

pause = lpause;



420 if(pause == true){ cout<<"Code paused, press 'p' again to

421 resume'<<endl;

422 while (pause == true){

423 //stay in this loop until

424 switch (waitKey()

425 //a switch statement inside a switch statement?

426 Mind blown.

427 case 112

428 //change pause back to false
429 pause = false;

430 cout<<"Code Resumed"<<end|;
431 break;

432 }

433 }

434 }

435 }

436 // URARKE

437 //imshow("Output",inframe_copy);

438 //resizeWindow("Output”,150,120),



439

440

441

442

443

//imshow("Output2”,inframe_copy2);

//resizeWindow("Output2',150,120);

return 0;
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Code Actionscript 2.0 Javascript
var root:MovieClip = this;

i

// 1. Get your webcam on the screen
/

var video_vobj:Video;

var cam:Camera = Camera.get();

//

// 2. the activityLevel property

/

this.onEnterFrame = function() {
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15
16
17
18
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20
21,
22
23
24
25
26
27
28
29
30
31
32
33
34

var actLevel:Number = cam.activityLevel;
root.act_txt.text = "activity level = "+actLevel,
I

cam.onActivity = function(isActive:Boolean) {
k

/"

// 3. The BitmapData class

i

import flash.display.BitmapData;

var screenS = new BitmapData(cam.width, cam.height);
snapl_btn.onRelease = function() {
screenS.draw{video_vobj);
root.attachBitmap(screens, 1);

I8

var videoX:Number = video_vobj. x;

var videoY:Number = video vobj. y;

var videoW:Number = video_vobj._width;

var videoH:Number = video_vobj._height;
snap2_btn.onRelease = function() {
screenS.draw(video vobj);

var holder:MovieClip = root.createEmptyMovieClip("holder", 1);
holder attachBitmap(screens, 1);

holder._x = videoX;

holder._y = videoY;
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holder. width = videoW,;

holder. height = videoH;

5

release_btn.onRelease = function() {
root.holder.removeMovieClip()

Iy

/"

// 4. Hit detection : Setup

/

var speed:Number = 2;

function moveBall() {

ball. mc. x += speed;

if (ball_mc._x>(videoX+30+videoW)) {
ball._mc._x = videoX-30;

ball_mc. y = videoY-+random(videoH-60)+30;
}

}

ball_mc.onEnterFrame = moveBall;

i

// 5. Hit detection

I

var sizeDif:Number = videoW/cam.width;

var now = new BitmapData(cam.width, cam.height);
var before = new BitmapData(cam.width, cam.height);

function hitDetect() {
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var ballX:Number = (ball_mc._x-videoX)/sizeDif

var ballY:Number = (ball_mc._y-videoY)/sizeDif
now.draw(video_vobj)

var valNow:Number = (now.getPixel(ballX, ballY) >> 1g& OxFF);
var valBefore:Number = (before.getPixel(ballX, ballY) >> 16 & OxFF);
if (valNow>valBefore+30 || valNow<valBefore-30) {

trace ("hit")

if (ball_mc._currentframe == 1)

ball_mc.gotoAndPlay(2)

}

before.draw(video vobj)

}

var intervallD:Number = setinterval(hitDetect, 20);
cam.setMode(320, 240, 60),

video vobj.attachVideo(cam);

video vobj. xscale = -video vobj. xscale;



Code python
import cv
import Key
import random
import time
import sys

import os

class Target:

i

" Class representing the target

def init  (self, x, y)

11

12

13

14

15

16

17

18

self.x = x

selfy =y
self.width = 0
self.height = 0
self.speed = (0,1)

self.active = True

def getDimensions(self):
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20
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23

24

25

26

27

28

29

30
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33

34

25

36

37

return (self.x, self.y, setf.width, self.height)

def centerOrigin(self):

return (self.x - self.width/2, self.y - self.height/2)

def update(self):
self.x += self.speed[0]

self.y += self.speed[1]

# Create windows to show the captured images
#cv.NamedWindow("webcam®, cv.CV_WINDOW _AUTOSIZE) -

#tov.NamedWindow("diff", cv.CV._WINDOW AUTOSIZE)

# Structuring element

es = cv.CreateStructuringElementEx(9,9, 4,4, cv.CV_SHAPE_ELLIPSE)

## Webcam settings
# Use default webcam.

# If that does not work, try 0 as function's argument
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cam = cv.CaptureFromCAM(-1)
# Dimensions of player's webcam

frame_size = (int(cv.GetCaptureProperty(cam,
cv.CV_CAP_PROP_FRAME_WIDTH)),int(cv.GetCaptureProperty(cam,

cv.CV_CAP_PROP FRAME_HEIGHT)))

## Video settings

# Set to True if you want to record a video of the game
writeVideo = False

# Video format

fourcc = cv.FOURCC(M', 'J', 'P', 'G)

fps = 30

# Create video file

if writeVideo:

video writer = cv.CreateVideoWriter("movie.avi", fourcc, fps, frame_size)

previous = cv.Createlmage(frame_size, 8L, 3)

cv.SetZerolprevious)
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difference = cv.Createlmage(frame_size, 8L, 3)

w.SetZero(difference)

current = cv.Createlmage(frame_size, 8L, 3)

cv.SetZero(current)

bola_original = cv.Loadlmage("main_animation@2x.png")
bola = cv.Createlmage((64,64), bola_original.depth, bola_original.channels)

cv.Resize(bola_original, bola)

mask_original = cv.Loadlmage(*main_animation@2x2.png")
mask = cv.Createlmage((64,64), mask_original.depth, bola_original.channels)

cv.Resize(mask_original, mask)

def hit_value(image, target):
roi = cv.GetSubRect(image, target.getDimensions())

return cv.CountNonZero(roi)

def create targets(count):

—
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94

targets = list()

for i in range(count):

tet = Target(random.randint(Q, frame_size[0]-bola.width), 0)

tet.width = bola.width

tet.height = bola.height

targets.appendi(tgt)

return targets

nbolas = 2

targets = create_targets(nbolas)

initialDelay = 100

score = 0

font = cv.InitFont(cv.CV_FONT_HERSHEY SIMPLEX, 1, 1)

# capture - original footage
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# current - blurred footage
# ditterence - ditterence frame
# frame - difference frame gray scaled > threshold > dilate | working image
# bola_original - imagem da bola
# bola - imagem da bola menor
# mask_original - imagem da mascara
# mask - imagem da mascara menor
# Main loop
while True:

# Capture a frame

capture = cv.QueryFrame(cam)

cv.Flip(capture, capture, flipMode=1)

# Difference between frames
cv.Smooth(capture, current, cv.CV_BLUR, 15,15)

cv.AbsDiff(current, previous, difference)

frame = cv.Createlmage(frame_size, 8, 1)

cv.CvtColor(difference, frame, cv.CV_BGR2GRAY)
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cv.Threshold(frame, frame, 10, Oxff, cv.CV_THRESH BINARY)

cv.Lilate(frame, trame, element=es, iterations=3)

if initialDelay <= 0:
for t in targets:
if t.active:

nzero = hit_value(frame, 1)

if nzero < 1000:
# Draws the target to screen
cv.SetimageROl(capture, t.getDimensions())
cv.Copy(bola, capture, mask)
cv.ResetlmageROl(capture)
t.update()
# If the target hits the bottom
if ty + t.height >= frame_size[1]:

t.active = False

nbolas ==

else:
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139

140

141

142

143

144

145

146

147

148

149

150

151

ty=0
tx = random.randint(0, frame_size[0]-bola.width)
if t.speed[1] < 15:

t.speed = (0, t.speed[1])

#score += score + 1

#score =0
#ev.PutText(capture, "Score: %d" % score, (10,frame_size[1]-10), font, cv.RGB(0,0,0))
cv.Showlmage("diff", frame)
if writeVideo:
cv.WriteFrame(video_writer, capture)

cv.Showlmage("webcam”, capture)

previous = cv.Clonelmage(current)

c = Key.WaitKey(2)

ific s=2T:

break



152 initialDelay = 1

153 Hprinl score
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