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Thesis Title Development of Eye Glasses for Paralytic Person

Student Mr. Nopmonkol Choetchai Student ID 52010560
Degree Bachelor of Engineering
Program Electronics Engineering
Year 2012
Thesis Advisor Asst. Prof. Dr. Kitiphol Chitsakul
Abstract

This thesis describes design of the eye glasses for paralytic person. By
attaching a laser pointer on an eyeglass’s fram, the user just commands to turn on
the laser by exhaling to a microphone attached at the nasal path and points to a
screen. An android phone is used as reciver the images, by built in camera, of the
screen and defined the position of laser point (on the screen). The laser pointer just
turns on for 7 second for economizing the power supply but sufficient for processing
by the phone. The commands generated by the phone depending on the positions
of laser point on the screen. Generating music, sending a short message are the
current examples. The commands for turning on and of independently four electrical
appliances through wireless Bluetooth which work with a specially designed control

box have been included.
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afivn vieidulsyamei 7 fudeslumiisudu gn sumuvdeifanissnauiu Vil
dAaensliuenanndruioarlivhaudinsivadeuvedadinudnalunihfezantiosas
TUieddudnimsimenmitnzdodiiunsivaisuestaiinldlneiznmauaminuay
sagnsedundsiefidslumensaudlriuielindunidoduiinsnaduasnduanyiny
Ivioudunsiitingne nsusmsndudielumi wudnuwiianntu, wauand, Bunine,



' + P v v & o v ¥ o = L & ol v @ ! g
vieung waelindilenndauulunthlaviinunisuimsidesaSaitnled Aazdqels

° v v & ) v ) v e = -
gz linanaileldsunisnsgguias ¢ duwinvssnidfilontanosufuanin
TaunnainssnslaenisusustavnnuassnaliuiuaunduitainnisaeRansaldean

v [ s 1 1 L 73 d‘( [-] s o 1 A =f)
TWuarresuSnwinagldaiusadreliaduunlanianinvrdnazitinigieluseanisin
[ & & a o g 1o N ' @ [ P W 1
nanantlenideluuazndnaunilendsegineligUaetieduoslauniigausdiireunsseonalds
g L7 ] 1 w 1 dlﬂ./ = 1 1 A e = E"! 1
Fuundnfsuusfaieldivnlddrundsfundiedrunids liinvewwiaeiatunas i

v vl w
Aseliu gauxmin
2.2 Android

2.2.1 FTAUINITVDILDUATDYA

wauaseEn (Android) \usyuuujoinsdmsugunsaiwnwidu Tnsdniiledie ud
\Enaeuiiawes Lindn JefaunuiainseuufuRnisaund (Linux)

LLiﬂL%IQJLL@U@?@EJG?QHWWHWI@EJU%@)V] Android Inc. Geresdlud) a.¢.2003 Ing Andy
Rubin uay Rich Miner syl A.M.2005 Qiia (Google Inc.) ¥ Tous Tndanann
ndsntulddauiotunduuisnmefusiowas geniuas warnsdeans wu Intel, HTC,
LG, Texas Instruments iiiednmasfnisanusauiiefiddedn Open Handset Aliance Hulu
¥ .¢1.2007 Tneilgauszasdlunisasaumanviasy (Platform) dm3ugunsainnmiidiugiu
atjuuamsg L (Open Standard) AlusidausniildiUafoanutiufio uounsesd deiide
1Us19A71 The Android Open Source Project

dnfmuhlvannsafausenndrduisuuuweunseesldlnaldnivia1n Taonis
WNTNAYINANNTSOAN | VBILDUATRYANIUNIY Java  Library ﬁwwaqﬁaiﬁ%’ﬂm?wlﬂﬁ’lu

Android SDK



A1579 2.1 JUNSHRINYBILOUATOER

U
1.0
1.1

115

1.6

= ' i
Yalau
‘Astro
(9aln3) |

Bender
(WuLnes)

Cupcake

(ANLAN)

Donut
(ein)

Eclair

20/2.1 3

22

2.3.x
3.Xx

4.0.x

4.1.x

(S9R9)

(\9aauu)

(owAas)

Froyo
(smauleiisn)

.Gingerbread
(uned9)

Honeycomb

lce Cream Sandwich
(weuiivlemnsy) |

Jelly Bean

1

9-10

11-13

é16

API level

14-15

aund 1rasiua

2.6.27

—
126,29
é2.6.32
;2.6.35

2636

2.2.2 asedaiNevaeszuuUuAnisuaunsaes

23 weidnIeu 2550

9 NUAIWUS 2552
30 Lwgu 2552

15 @Ay 2552

26 AaAY 2552 (2.0)
12 Wns1AN 2553 (2.1)

20 WHYNIAL 2553

6 SUNAN 2553

22 nuUATRUS 2554

19 panAw 2554

128 fqu1wu 2555

lassainuagszuvuuinisueunsesandnnseglugunsalsingg Tlaseadns 6 dau mail

-Bootloader

-Boot Image

\udwfignFenldinuiiegunsaiiuyinem
\udureanesivauazusudan

-System Image  (Hudiwidniiussuuufiinmsueunsossiaruonndindy

-Data Image

LONNALATU

-Recovery Image

sEUUU{URng

-Radio Image

< 1 Ao & v a va ¢
LUU?@UVIQWLﬂ‘U“Ua@ﬂa‘ﬂ9\153UUUQUWﬂT§LLQUW588ﬂLLaS

o | -dl = o A A Y oA w
LUUﬁQUWﬁ]&‘ﬁQﬂLﬁﬂﬂiﬂj\"l']uLN@NﬂW?QVﬁB@WLﬂ?W

o i o 2w o ]
Judwniudeyaveussloaudn

\Uadia
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E‘I’JU‘LJ'i"‘ﬂa‘U‘VN 6 a’luu%ﬁﬂﬂ%ﬂLﬂUﬁQIUMU'DEJﬂ'ﬂZH’]LLWﬂ‘U ‘EN“UBNELM&’]UQJQJ &

U
d

meudfarlifinspudlidesseuy duvasmhennusuarivininevhoudy
mhganudildeumingu (RoM) wivnasitasnsadeudayeadtilumbsnnusils
ogunsaliiuvhanu mieUszananassdsli Bootloader Yinstvaninsiuauas
usuRELingmianusmdnielivhawldsing ndmindumiseyssnanaisyhaua
gamdslunofiuamudiiu wardsulidiuees Radio Image \ouseifuensauas

2.2.3 d@rnenssuvadnaunsous

i..laru\me:s

»“ﬁm'ﬁ"'!z‘;“ )

LiNUX KERN&‘
Camera Oriver

Wi Driver

‘U‘VI 2 2 ﬂﬂ’}{jﬁlﬂﬂiiuﬁlaﬁLL@UﬂiﬂUﬂ

—Appllcatlons LﬂumuuuamaaﬂmﬂmaﬂﬁuLLaumaEJﬂ LUumuVi A
wonmaiaduiluduiifnsaniuriouas A a i iuiivas Saonmdindulud mu%gn
WAILPEA 1197127

- Application Framework  1JudauildWaurnonndindudssznaudae
asulmuudiuguieilflunsinunlnsneulmuudinddosgnindunfuneunsessod
wuazannsounuiineulnuusnantule

drdrdnlu Application Framework fisil

-Activity Manager R ﬂau'lmuuﬁﬁﬂmu Lifecycle vaswannaLati

cal o

-Content Providers  fe Apulwiuudiviliuenndiadusigamisouyideyariu



-View System fio PeslwuuAfldaswdufnserugly

-Resource Manager  fi® ﬂau‘T,WLuuﬁﬁ’L%'ﬁﬂﬂﬁ*’ﬁauuasmq”Luuawwﬁm*ﬁ"uﬁlﬂ‘ﬁﬁﬂ
wiu gunm Faaaw (udu

Notification Manager fia AouTwLLUATIVlALONNELATUAILITOUERITDAILLES
Wougldeansniiunuaniugls

-Android Runtime  1Juduilvihausguuinesiuavesdynd dsusznauludae
Core Library #@w3un1wa1iuae Dalvik Virtual Machine #adnaSunedieqfifie Java
Virtual Machine lunuutssuaunsess figneenuuusndmiugunsaifliluianuunined
warimieAuITnn

”lumaumaaﬁuﬁiaxuawwﬁLﬂ‘z'f'u%'%’uasﬂu'[ml,ﬁziaLsuaﬁr%aaﬁum wagdl Dalvik Virtual
Machine vasfl0edauenaniiy

dm¥u Core Library @iy Java Library ﬂ#udw’lwﬁwmﬁauﬁ’u‘lu Java Standard
Edition (Java SE) ldWamnuunenfiames uiurslavsianily Java SE azldiflunounsens
warundlausintluneunsosausffisunuunsldnuiunnmasenly

-Libraries \uduiiivlavs3veounsass fuimundeusionius C wie
C++ uargnasulndundmsuansawisvosgunsalusiazgu

-Linux Kernal 1fudiuununanyse 1aesiua (Kernal) v8dueunsoss \Aasluaread
ynd duduszuvufiinisiiadralag Linus Torvalds Tul a.f.1991 dagduimannsanuls

9
'
o '

Tunngmnagn

Tudauves Linux Kemal weuaunsess ssviawtdidiu Hardware Abstraction
Layer namAeilufinatsseninsersauasiugenduas wagvimhiiusmsnsnennsenevas
\A3es Faudngunsalanmnsn “wedn” (Port) ueunsedliilusuvustinwasulialafls Tne

Insiasuwlasiugiuese Linux Kernal 4

2.3 ASEUIUSHASULNDNRILILDWNALAYUULLIUATIEA
n3wAUY Application UW Android aglainiwn JAVA d@dlulwaselulusiiaazgn

Y
[

aedlnduarTunanliduluddesnienin wilainalwd (Package File) Fsflumanalwdidu
& “:’i) s £ 1 = o I © s as

.apk (Android Package) IWﬁUQﬁi?Ui?um?LLQWLLaS‘UEJH&W!ﬂE]EJ’]W]"\]'lLUua’i‘MiUﬂ’l‘S‘imLaW

by e dex Niraulwaids Wlasanlwg class weliidy Bytecode dwmsu Dalvik

VM), s AndroidManifast.xml 'Lugﬂuuuluu'ﬁ’, %’a}%’c‘lﬁgfmaﬂv]ﬁ (Wd resources.arsc)

warsgasanlignasuing usu
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| ¢ it
. Android Package (“Mﬁ .apk) 3;
y ] ' i
é; / T9ld .dex resources.a |
Project R
a  3welaitldgnnening |
Android fg 3 .
............ ( . (, )
AndroidManifast.xml
sUN 2.3 mineulna
luueunsosdtuwaafIf(Activity) f1993zgninnisludnvazyesauna (Stack)
' aa 1 a = vl aada
nalfe weAidluaNGuiuTuNIazgnIlINsuULgaUesauan waznatoiduuoRiiAg

A (Running  Activity) dauueridfnynuuineusradinasly wagaznduuiag
AUUNA AL LEATIIF LAUN 1YL

[




i HoAR3AS LWL ’

A4

iwson onCreate() Moy

¥

Y
ylsndulugouenniaf )

iwsan onStart() rivu

il

A 4

1805 onResumel) fiwoau

wsen onRestart() Hou

A

Y

oA
rhduriiu

[ Duonfdasumdoiuey )

Y

Ganﬁjﬁnﬁnﬁwwdszﬁ

o
liduswdurmavnny )

weAAsARanmpIUsisile
lidhiawdurirdoniou

- ol 3
e ' ik wsan onPause() v
AXTUD MWL

( wenfa@ludmsiadaulng )

¥

wsen anStep() Hwu

4

weon onbDestroyl) rinvnu
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2.4 OpenCV

OpenCV fin N1sWaunlUsHATUNIAIU NsHBUTeIABuRIMBY (Computer
Vision) fleanunsaUszanananinianealdnanimils uarnmedsuluidy nmainndasvbo
wio VDO File Juldldeensazain dfleidudnsagudmivinnisdoyanin waznis
Ussmamamwﬁlugﬁwdu MIMTBUAIMN N1INTDITOLANIN

2.5 Image Processing
% = = €6
Image  processing A N1sUsEInananIw LunsUsrandldnunisussuiana
dyaaiuudygios 2 86 1wy nwils dazdinudsdygainle, Mwiaviel vie aw 2 9@
= = i 1Y a o @ o [V aa &
au 9 AldldnwmeiuianuAauazmeia lunsuszinanadeuin dusudyeia 1 Afdu
ansausuuldiunmlalien wivenwiieain wedaarnnisuseulanadyyinudd ns

L & a4 A | s ¥
U'i%ll'?ﬁNﬁﬂWWﬂﬁLﬂﬂUﬂLLﬁxLLu?ﬂﬁ'\NﬂﬂwLQ‘W'W (U connectivity ey rotation

'
=t

invariance) @aziianumenudygiu 2 Tty wisgslsiaumaiiavisedrs 3nns
Uszananadgygaddu 1 36 szreudngudoulatanlanu 2 56 Wevareduluud ns

v
[

Uszanananiwiu agegluguveanisusznanadygyiaeuiasn (analog) lasldaunsal
USuumias (optics) G'Ef’!ﬁ%'mfiﬁuﬁhﬂﬁmsamqmu wiadnldly Falildifududdy dwmsu
n1sUsvgndldauuisedns 1y selansiil (holography) udiiiesangunsaipavianefly
Joq0u :1angnas uani1muNn nsUssnanan miAinea (digital image processing) 31
I#3umnuiionnnndt msnsussnasaivhlsdudouty wiudr uasiglunsasdouiin
NIEUIUNTAN ° Hegieiunaieetne snfog1ugy

- MsuUastayasunn (Image Transformation)

- P58 (Image Description)

- MSNTBININ (Image Filters)

- N13AUNIN (Image Restorlation)

- M3UTUUTIAMNINYBININ (Image Enhancement)

- NMSUUINNLAENSITBUAMILIRY (Image Segmentation and EdgDeTection)

- msudateyanin (mage Complession)

2.5.1 wuuI1aesd (Color Model)

nsAneAgafuiludsddylunisesnuuuRmuissuunisiiiud nsldaly
meuanmaliiisausilfifnanumels fohlfisansosuideyanisusaiudy 4 8n
meywdansaLsnmLLAna1YessEiuwlgliAdusEiulur L inannsousnay
wnnensvedlsdunud
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2.5.1.1 @9 RGB (RGB Space)
nsunud (Color Representation) Sinldmquijued Thomas Young (1802) Buna
hilafnuieonmsnenduld 3 3 Jeaesndestuadiuuaialnulumussysdus
oonifu 3 4lin Fausavvdalidenadludiuuns Ben wagthidu nquinisunudves
Young @nnsounuiauuuiiassgnundn RGB dauandluguil 1 Avesdunusearida
luawe RGB lnufiqneenvasgnuidnieusid (Red Green Waw Blue) uarvesuasiuil
@89 (Secondary) (Cyan, Margenta waz Yellow)

gﬂﬁl 2.5 gnu1din RGB
2.5.1.2 @y NTSC

szuuay NTSC Mdlulnsvimiluvsyiveavsgoung deldiuusumilsio doya
J2AUMT (Gray Level) gnusnaanunainveyad Foudyanamisaninsaldldisnsima
uazy1in Tugduuu NTSC deyanmuseneusmeesduseney 3 esdUsvnauliud g
fuuwud (Luminance) wnudig Y, Tnud (Hue) wnudie | wagudnyisdu (Saturation) wu
fae Q Fefussuuiienadeni vio psAUsEneUgiiuuuduumEtayaseiumT diudn 2
gafUsEnoUuWTayadvasdyyalvsiag

2.5.1.3 &g YCbCr
e YCoCr gnldednanisnddudyniaifledines Tusuuuuiiteyagluuudgn

= =3

wnuseesdUsznaudel Y luuugiiteyadgniivlussdussnaunanisvasdiiufe Co e

Y

NARITENIN0IAUTENBULIRUNUATD1989 kay Cr AD NaR19TE1I1999RUTENaURLAI UAN
914984

",
. ...
s

" .'"‘ “"...:
L

- s

- 8
25 \\-.'

FIATNS

gy

U7 2.6 gnunin YCbCr
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2.5.1.4 @% HSI (Hue Saturation Intensity)
avla HSI IanulnadlAgsiiusyuu RGB 1‘umum'§3mﬁ (Color Sensation) P\EMH&JUG]
mmﬂum‘ﬁm%uunLﬂummma’m (Brightness), ~ ANMUA (Hue)  uazAwINyLITY
(Saturation) ANANNAINS (Brightness) 1Tun55uU3AIAILEDEI19 (Luminance) Alvud
ﬂuaaé’wmammmum (uunssay und wnadennydusiu) mudisn (Beigeu Weun
Feiith Jud) wavdy :ﬂumLwaL'asnuma'ma&ﬂummLLsa‘umLLaaﬁma (White)

2.5.1.5 @lUe HSV (Hue, Saturation, Value Space)

HSV ;@uw‘jﬂuﬁwwﬁﬁLﬂ%'amaﬁauaﬂlﬁmUﬂu%uﬁanﬁmnmuﬁ ale HSV gnasng
lnaMsuesnIngnuIdnd RGB ANULAUNUM (Gray Axis) mﬂmmwwammmwmmﬁma
WY mmm’hﬁﬂmaﬂwwiﬂmmaam&Ltam’lmw 2 dievhmsideufinuuuins (bNULN7)
mmlmaamaﬂu‘sw 2 ¥ fmemwa&aWnmaaummmamaa asRUsznaulnudfeywlugy
ﬁﬂﬂmamﬂﬂﬂﬂﬂ’ﬂLLﬂuﬁLLNmJSJLU‘UFI‘UEJENﬂﬂ‘iwﬂaULL’JiaEJ (Value) gnamunuinnuvedlay
(unufe) Tnedl v = 0 Aegonvadlauds dau v = 1 fediugrunsivdun Augnyisdugn
frainseagynannuny vV lnednuaeiisndeinseuy Hsv ﬂaiwﬂuwmmmsuaﬂ
(Cylindrical ~ Coordinate  System) d3u RGB agluszuuiinaiifi@isu (Cartesian

Coordinate System)

HSL HSV

_Saturation " Saturation

1]

Lightness
—

Value

)Hue

g‘U‘VI 2.7 wyuinaes HSV
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2.5.2 Falaunsu (Histrogram)

Balvunsy (Histogram) Lunsianssuaufinafinanuaineingg vesnm dunm
Tanameuans wnuueuduseduaruainefiudeszdudu 256 sedu (@niSendn
seAUA 38 gray level) Taefiendaus 0-255 Wlasesudimians (@rudneiie) wuneds 3
AuAINYeY sznaudiuludnn Aseiudniuin (Fuvinile) vanefedinauainauanay
seuiududon unufmesnsuansduuinealuuiazanuseauimdaduaduing
ayUdeniife dnswdalnunsuoulunidie uwahamiuezianuiafuliurdneuly
vmm"|LLUafiwnwwﬁuﬁﬂ’nmﬂ:i'mﬁulﬂﬁalmLLnimﬁuT%Lﬁag]mmuﬂiﬂiwmamiwwﬂﬁ
Tnonsdanagusnwesdalaunsuiiaistuanndoyailiunlasnisduseds

Mid-Range (Gray)

Maximum < | > Maximum

Dark (Black) Light (White)

(@) waipeiiuly (b) uasiiwanne (c) wasanniuly
gﬂﬁ' 2.9 LAAIBALALATULUURNL

(a) ufngrsvasnmiivaeuaing liassasidenvein mlaglanisdumnas
va3nm laefinsmdalnunsunanmaeulunsdiudie Fudnvinnmiiuasioaiuly

(b) wadlunmilifeuiinnuaugaivosnmnnlasfudmiuiinvesarnvdsagling lag
finsBalnunsuuansiinmamiinisnssaeauadia uinswieulumsiudigmnna
19971 Lﬁawmﬁmagjﬁmﬂwé’wmmw

(0) uanstuasndsnniululunw szdanaldnfagiiegiuminasdimuaiaiuld
FarlilduissaziBonvasnin unnmizuansliiiuiapasdonanvdwasnmles
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Nan FegavdnvesnmiAediuni fduarsaauasvesnmiauiioliiduiiesvazifen

b2

At Tagnsmsalnunsueulumenngn wasiuandutivesanuiindosuin

2.5.3 NsuUaImILsUIARINYDININ (Geometrical Transformation of Image)

NSLUAINIUTVIAANTDININ L?meum5%uﬁu§1u1uﬂwiﬂixmamammm‘u
Admea Wururumsiieatestunisaina (Scaling) nisdeudeniw (Translation) N3
VUNW (Rotation) Wagnsideunw (Shear) nMmmeddnealagr1dninauudifedeidy
2 T8 fixy) Taefl x way y Aefidavsomumismasfinea dvasilaiduiidiums (xy) vide
fix,y) TaeunfuaasvunefiamIAduLa (Intensity) wselaninArseaun (Gay Level)
nsulasmasnadaresnmiieadesiu 2 avaunis (1) niswlassvindavefine
(Geometric Spatial Transformation) @anseyfuduus x uagy uway (2) asivuaa
sedumludlifunIm (Gray — level Interpolation) Sansevirfuiiaddu f svendanienis
wassviadinvesfinaneu laslufidaznd1ade msutassvadnvesiifa uaznasld
OpenCV lumsvhnsudaasrndnvesnin

2.5.3.1 mswdaueniw (Translation)
msteRouen I Flxy) wigufiuganudn Cartesian Tilunw glu,v) \eadaeiv
AsAImMLIoe NS (Relative Offset Address) T89nWsisans ANLELHUS
sErumisiilndeudnefe
1A o)
y +ty
Tnedl t, ua t, WuszazvaINISEEmUL
aumimnmamwmé‘laus’hEmemm‘mL%au'lugU‘uadmw%ﬂﬁﬁlﬁﬁlu

U 1 0 tx]rx
[v] = [0 ok ty] [y
1 0 0 11t1

2.5.3.2 nsanan1w (Scaling)
nsananwanEnsavhlalaenisdeuiita Cartesian vaanmdunnamuAMNEINUS

V

e it

vV =S5y
Tnei S, uaz S, Rewriiesesaina (Scaling Parameter) f1Anwas S, uaes, wnndmils
wareviliiAnnsveslufianie x uay y sudau drdeneglugas (0,1)narvinliinnis
dedlufimniiaenndosiu lunsdliirves S, uas S, desniigud asAndnuusiiiiondy
Reflection visenmnduvindudne d1eifuwin aunsisviedavesnsanaansadouly

sUrpsuvEngladu
uyp [sx 0 0]px
(3 = ok
4 lo 0 1t



17

2.5.3.3 n13uyunIw (Rotation)

MU MsEUIANIlnansavilalnen1sAIG T
u =xcosf - ysinf
v =xsinf + ycos#t

P a = ad o @ . ;
loef 6 ununuvesnsvyuluiiamanuduundindeivufuunuueu (Horizontal Axis)
FUNINITUYU 5 LAz 6 LNUMITUYUNINIBUANIIAUUSYUURANA Cartesian ANSVYUAIN

o = <l o a o <
s0URala anansavildlee (1) dewgavyulufivaiuie (2) vasvyuniw uae (3) Beugs
) o a a a & v

vunaUlUTIAL aumsmisudaasvindaueantsnyuseuyn (x.y.) tusummindunudie

u 1 0 xc][cos® —sin@ O][1 0 =—xc]rx
[v] =0 1 ycf|sin@ cos68 0|0 1 =xy [y}
1 0 0 _ 0 0 10 4 1 14

2.5.3.4 n151R28UAN (Shearing)
@ o o v N 1 a a & v A o W
nmswdasnmludnsauevilviamilasuainguiamasuiiudy (viednia) 1l
d & = | = '
duwdenvuuenyuiFaniinisidaunn Fauvadu 3 wuu
aun1suaINsideuludamtnluiianig x fie
u = x+ sh,
v=y
P i £ = =
aunisvaani@euludrminlufiamig y fe
U =X
v =Yy + sh,
AUN15UINTISRBULUTI TN LA X Lay y fip
u =X+ sh,
Vv =y + sh,
) = =l = vV
aumsisnadavesnsideunwanansalisulugluminglaiu

Uu 1 shx O0]rx
[v] = [shy 1 0‘ [)’]
1 0 0 11t

N9 UaU VAT AEUEIN1TATNAULA  AUN1TNITHUASYIAEIRSINATNITOLTEY

Tty
D315 "R " T
laed
s & 0 1 shx 0 1 0 itx
Si= [0 sy 0 Sh—[shy 1 0] Tr=[0 1 ty]
0 0 1 0 0 1 0 0 1
1 0 xcl[cos@ —sind@ 011 0 —xc
R= [0 1 ycl||sinf cosf®@ O0Of|0 1 —xy]
0 0 1 0 0 1110 0 1

Fanswlaa T YosaunsansUagluguminduun 3x3 fadusile

u ad al a2][x
[v] =|b0 bl b2] [J’]
it 0 0 1111
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2.5.4 n15U5UU5980 W (Image Enhancement)

N15UUUTa0 M (Image  Enhancement) wnefianisiiu (M3en1svinlvies) dnwoe
BN (Features) 1y ¥aU (Edge) lwm (Boundaries) #39AMULANAINTEWINGUSIIMUINY
fvi3eneunsa (Contrast) iavilsinnsuansnswiindaudaausintudmiunisuans
uazmsAsIzd vuaumsUiulanmldldidunisifivesdusyneuteyalunm uieyluiiy
929v197 (Dynamic Range) Tasdnuaizvasnmidanfisliinesonisnsiadu %aﬁaﬁﬂﬁqm
dmFunisuFudseniwdanisianst (Criterion) Fusngaudmiunisuiuuganm dadu
watiansuTudssnmanlugasiidnvusiiunimesssiedesnisnisneulsvesly (User

(%

P v o 1 o a = v v o <
Interface) ielulanafiunely agalsinunisusudsanmésnaduniduidenddyige

v}

WU sUsEYNAlTuetunlunsUsEIaNaN M 19ATRER

2.5.4.1 n1svaulazn1simsalyd (Clipping and Thresholding)

Thresholding Ao msuendauvesnw dudunisiasananuduaesgasi |
aelunw (Pixel)  Fawaveanisuandruvosnm %%uagih”ﬁ%'mﬁ Threshold w84
drutsznaviiuanuduniedusinin dviunimuneiaesidnvue Sagiinauleded
auduiinsiidefisufuiundsirotnsldund nmuesidnes (Text) Wudu Fenmmanid
finuduuesingilisausausneanitundaliessiniau@eaududuaessyiuldun
Auduvesiaquagadnvefiumnay) msvhnisuendiuresnm arunsavildlaenns
fstumAn Threshold@afumaudulidmfianunsowenanuunnssresTnguagiumdsld
fhedethatu nmuasiisnusiiianumudiuesiisnvadu 0 Eduazdauidures

Wundadlu 255 (17) AatuA Threshold F9ansagdaindu 128 afiorliaunsaunen
a a‘f @t b4 - 2/ = I :‘; (. a
Trgeenaniunaild Iaeunfudanisdendn Threshold WwTUBYNU Histogram weIn M

2/
@ Qs

JUH 2.10 (a) nmddaldlaviimsalyl (b) nmavinnswsalyiwaafiAnszauiufe 128

2.5.4.2 miawmasn1w (Image Filtering)
nsilamefamibunisuszarananiniidrdylunisiidnesdusznauaanuiill
ABINITOONAINAN msﬁﬁmmmﬁqaaaﬂmﬂmws‘z’iaL.%’em’i’lﬁama%mm?{&ﬁ"ﬂnhu (Low Pass
Filter)  wadwsAevilinwguuulaty (Soft)  FeeraiFeniiamesiiniiawmasnsiade
(Averaging) Tuyensstnu ﬂﬁﬁﬁmmm?{ﬁ?ﬂaaﬂﬁs'lﬂmw%éaﬁaﬂ'jwﬂal,ma%ﬂ’amﬁgmm (High
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Pass Filter) wadwsAviliindeuresdusenouiiifureunin vioe1aiuniinisnsaam
9aUnTM (Edge Detection) Imgisinanisiliawmasanudsriuiildmdndmeausuniuid
AasaNdRALUUINIATEY (Guassian Noise) uagilawmosnsaauuuiifiou (Median Filter) MY
ﬁ'}fi\’ﬂﬁ’ﬁgmﬂm‘mﬂ’amwuLﬁmﬁunLLasﬁw‘%aﬁiﬁﬂﬁﬂu%a Salt and Pepper Noise

2.5.4.2.1 WawasuuuAadsy (Averaging)

WﬁLG]E]‘STrLLUU‘IiILWI'aSﬁﬂL‘Uﬂﬁ]BQﬂLmuﬁ’JEJﬂ"lLﬁgﬂdldﬁ’mﬁﬂwas‘lﬁﬂL"Uﬁ‘?’ﬁ\nﬁﬂ& B
vineiensneulgiu Hude
y(m,n) = Z Zh(k,l) x (m—k,n— 1)
(kDEW
Tnefl v y m,n) Uag x(m,n) ABAIMNLIVINNULAZNINEUNNAUEIAY W Aontnang uaz
hk)  FertdiminnisHames wmaawamamuumLaaamﬁmﬁ’umﬂafﬁﬁmﬁﬁ uimln
whiutiufe
y(m,n) =% Z Zh(k,l) T — kg — 1)
(k,DEW
Taedt hikD) = N, way N, Aesmaufinaaluniisng w flamesnisieds dufe us

TN nﬂLmumammawaaawmmamlnawam I(v'lEJﬂ’Tﬂ‘UWaLMa‘SLLUUﬂ’lLﬂa&m’lﬁ]ﬁ
Fuan msumummmammLL‘UULmaL%u (Gaussian Noise) WuinutaminARiLT e
fynusuniulad uwinadefdAndenmazivas

2.5.4.2.2 Wawasuuumdieu (Median Filtering)

NamosuuuAmliney (Median Filtering) ldrindndygusunIuLuUlnu LAz

= Ve

a : ada [3 o v =
wsansinnulude Salt and Pepper Noise ’LuﬂimuwmﬂaLawwwmsgmmuwmUﬂmmaum

3
osfiniwafiaglumirneseuq Anwaresnmdunm tufe
y(m,n) = median{X (m — k,n—1), (k,l) € W}

Taefl W Aontieing SafdfiudmsunisitamesuuuiifiouasyinisGeeifinaludnuaei
mewsaamammmmiLaanmwaamanmﬂ%mlﬂLLaafuu'lmawmwnﬂLaaﬂ‘l‘w N,, 4
Aduand wuvum 3x3 Wudu i N, Duaudafifuuandudnaiossrinasseinse
nan Lilsendngasuniu Salt & Peppers Sararnuidy tavan viewnanlumisng 39
Lifinadonmsmariiieu nampeadiFsududvesnuduwawesfineaiifidnsainaidly
wihdsdaduvesineaunifldvumdeudaarasuniy Rawmesnseuwuuiifiouasldnan
nsdiidin Salt & Pepper flvwnalallwgiunn
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2.6 n'rsﬁlaﬁ’l‘iu,‘l.maqnia.l

MsAeansuuueynsu Huiidinnuddny dentslieu lulasreulnsaaesinnings
annsalduduiud uazaenmwes PC Ju Buwn uar 1e1dum lunisiinde vieniuay
lulasreulnsaiaes fMedyanaegiaios e 3 @uwihidu fe

- anwasdnygyal TX

- @esudyaad RX

- @18 GND

2.6.1 A1s3udauUPslasid (Synchronous)
msfudetoya dedidygramring Gaududivue Jawizioa nsdeloyadouey
mudnidunils e udgyndoya

2.6.2 msfudidayauuuasz@slasia (Asynchronous)
s 1 L7 A "o 2 =l s = 1 12 1 ¥ oa 1 U s
nsfuddoya Tnenlidndusies Sdygrauiin shuse wiezldlifduazdadu
= as v S 0w
fdnTdateya Mwinriu

sUwuutayauvuazddlasila Usenousie 4 diufe
- Umisuny (Start bit) ivwinl On

o

- Untiaya (Data) dvu1n 5, 6, 7 w38 8 Un

=

- GaR519@0UNWI3H (Parity bit) Svum 1 Un waslud

- Uavga (Stop bit) Tvwin 1, 1.5, 2 U

i

=

iWeidhlannsviiaunesnisfoarsuuvasdlasia Léllﬂ’]ﬂﬂ’kiﬁd‘iif@%aﬂ‘?ﬁﬁﬁ 1 O
Hunesvaunsy amuwaaé@mﬂmL'%Tlaﬂﬂﬂﬁmﬁm’mmmﬁﬁmiLéuﬁumaaﬂﬂsﬁamaaﬁagaluﬁ
wileuluzuit 2.1 Smsudulddwmiuuenaasuduvadluddeya TasnsvilWaniuzuesans
daflendu low Inefirniu 1 On antduasuinvestoyaniuseninon feosiviolils
1 gavheRelndugadensd 1 vie 2 Dnfld

Aamiafoyn

| R |

{ s byt I

. b |
Mark "'f"’ﬁ"‘"P"":""f""‘""l‘"'T"'"’W

p " . i .

Eu’ls;r;z;s;o;a;a;r;a}ﬁm

SPRE wnadwssnharsndmnsctecrndmnnnewnmbomenod
i

dn g 3 it e B %, 0 W
Ay —— g Huigen

Vi ‘. Weglusnmz
Tyapandel¥ ‘Mark
drivbinn | RRE |
forndorin

JUT 2.11 wlsumsdedoyauuvesidslasia
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| A e . v a =
anuzvesanedsluvaeliftguaszuaniundu High uazfledeyadaladandu o
svilienwddandu low doyalalaile 1 Aszflanuz high

2.6.3 UIMIZIURS232

TaoundlilasnonfinoiasinesnounsufiGonit RS 232 aglud Tnewasnilsh
wﬂﬂﬁ%’uLLasdﬁagaluLLwaqﬂsmL%Em’.h Universal Asynchronous Adapter 31%9§7U RS
232 |#¥afarituilel p.a.1969 Tnefl RS a9 Recommend Standard daw 232 1Ty
vinBaIUsUanNTesAsEiTld C L@wmma‘uﬁnUfjﬂ*uaammgwuaﬁ*uﬁ AUTEAIATDY
:mmﬁﬁwuﬁﬁaLﬁamsmaﬂmﬁﬂwms‘ummﬁL‘?'j'@wiaaﬂﬂszﬁuﬁa%’auaﬂmEJWN (Data
Tormmat Equwpmcnt DTE) ﬂ‘uaﬂﬂimaaa’l‘imaua (Data Commumcatron Equment
DCE) mawﬁuuaanumwam A IALTEYNTaIN T douns RS232 uummmmamaﬂﬁ
malau‘uayahﬂizmm 0-20000 TaspAundt drumnugnvesasdoudadyyiuny
1A3F IR RS232 S1iimag 50 W wa%munwﬁau’lwmjaxﬁgﬂéﬂq‘ﬁuagjﬁ’ummyumm
RS-232 AafitIABuLAIRBSAMUY 25 T UALWUY 9 PINARIRIFUT 2.12

i 5!-00‘?&’09@60 f l sopB0 l

O uo@aouuoaauo-o OQ
DB-25 Di3-9

3Uﬁ 2.12 DB25 connector kay DB9 connector

8/

foyeUIeuNUgIUYeY RS-232 M MUAlALAaUI1v9IADUILALAB SLERIFIATSIT 2.2

A1579 2.2 D Type 9 Pin and D Type 25 Pin Connectors wifivesusiaza

Common name Description Pin numbers Pin numbers
25-pin connector | 9-pin connector

TxD Transmit Data 2 3
RxD Receive Data 3 2
RTS Request To Send 4 7
CTS Clear To Send 5 8
DSR Data Set Ready 6 6

SG Signal Ground 7 5

CD Carrier Detect 8 1
DTR Data terminal ready 20 4

RI Ring Indicator 22 9

Transmit Data (TxD) \Wudtyaufidsesnain DTE (M3elulpsmeuiames) Tusslu
wnvisedaithlnenssiululasreufiames deyauuveunsuszgnaseananasuiamesiniey
1 anugranilagdanviiiu “17 viawsuwiiudeanee
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Receive Data (RxD) \Juvnsvesdyayraudluds DTE w3e lulasreuiumeidoya
wveynsuarfuituasronfinmesdaeni weliidyanadnnwiediaanensanin
W “1”

Request To Send (RTS) duaraudiniiazidudrufiuenlaaudn UART w¥onflazds

o

- '

i a! % v o s [ s = = L3 14 :J 1. @
Toya Yevrillvdwivdedyaraludilununionsosinn Wunsiomenazdedygiuuims
1 2 drygyrauilldeiu CTS (Clear To Send) gunsalsumnlady i RTS agm3avdaudiiles

Y]

| % YY) Y oA W d o og | w <
?quaﬁJﬂgiUﬁﬁyﬁqu‘Lﬂﬁiaaﬂ VﬂﬂWﬁBﬂJVWSiUﬂf\}ﬁﬂ\‘]amum']mﬂaﬂlﬁ'ﬂ?n TS

@ PN ¥ | = ' % ql | v o
Clear To Send (CTS) azuvgypmwmﬁ%Li“;lumuml,ﬁmaﬂmmumaumsawm&a $10]

l;!/ s 1 = = =!! 1 € a d
uzywmuaq”luamwaaw (ussaudlanduau vise aedn 1) FINUYA W OUNTUNTONN L

afle Nl

9

Ulya
Data Set Ready (DSR) dtayrasfiuniiazilusiven UART Ilununsouiiagyinnis

a ' Py = A a o a & A (]
Wewsia Wedynuilegluaniizesu (@edn 0) Wunsuenlulaspouiamesuiedvdsinlu

o =

Vv @ o a o % MY w a
Lﬁllm@L’UqﬂUﬁqﬂlmﬁﬂWﬁLiﬂU'ﬁaE}LLaQLLﬁSWiaﬂWﬁ]gaﬁlﬂLLa'ﬂ IﬂJLﬂﬁJﬂﬁﬂqiﬂﬁguwuqﬂLam

&8 1

dnlulRazdsdygrntoanluvanlineuianesiindelnsdniladnsaudn

U
[

. & o v ol Y] LY a8 (Y] Y]
Signal Ground (SG) wns1auaviiussAusiua1aBadmiunn gdyy

<

[
[ =1

. ° DXy = a ¢ ()
Carrier Detect (CD) luanazyimsdsdyauiliiuinsesreufiamesiilelssu

Fyeneu carrier 3nluanUanevnednilanils

Data Terminal Ready (DTR) d&merausinaniazasenudnunudgyeis DSR Uy
s P & [ @ 1 2/ = ] - I
1z ludiuanlineul UARTWIaNNRZY NS tioune

Ring Indicator (R) agvirrudisluaulasudyeyin Ringing a1nlassane PSTN

Foysyaunianuntl

2.7 wawasialen (Laser Diode)

wwaslalonillnssainesensiouuy  pn  vesasiaivienatsUsznaufia
WU Gads, InP flvunadnann AwszAvsiivTumsifindsiie 1 gnunadfiadues ussyeglu
naoa Tanes (metal package) MfunAnegiileldtounsyudln
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finusessassiiquasdidnasounaslsafniuswaunn edidnnsounarleaso
PINU  (recombine)  ALAANILUAILEDDANIAIENAINULINABUIYINAUYTDIININATUYDS
sovdle (E = hv) wdnnsdwanduiindefunsdlves LED uwinsviliifauaaleediu
%ﬁa&ﬁwnmmﬁﬁﬂﬁmﬂLfﬂuﬁmwﬁmamﬂugﬂﬁ 2.15 mnszualniirdantes n1silaaias
snduuuuiindues (spontaneous) wazileiiunszualviinliganinszudlndnGu e
(threshold current : Iy,) zfinUIINgN1sRIUTEINIHNAY (population inversion) Na1IAD
ﬁ'ﬁﬁ'\mufj"uaaﬁl,ﬁﬂmiauLLaﬂaaﬁMWﬂﬂfhﬂ'ﬁWi‘ia AagvhlAiinnssuivesdidnaseuuay
Teauagiinmsiadaasuuisad (stimulated emission) MiFudsneuanvesseesia pn
sggneanuuulilufiauenuuunszan T duesuddaslenumes (optical
resonator) wasiazvieundulumnnielusluwumedd %ﬂmaLﬂugLa@Lawa%?idaaﬂgimauaﬂ
Tufian

=1 |
Ea 4
/
3 Lo’ HELABIS
3 | warivldsuuu /
~‘.- g ,: ;'?
- ineuiay o/
/
. ’m i "wwmj' e | e
gy 7\ T Faant ik

(mizua it edmydnn

JUR 2.15 dnuuzaudiiusvesmnuduwauanssudliiluawesialen

2.7.2 anwazauURnawinnuaznssualWila
wsenAnudutusseninanszualnii (njection current) Midmdngiaiwaslalen
WAYWEIULDYINY (energy output) 1 dnwauzautiANduRusvaIBUNLaSLEVIYm
(input-output characteristics) Tuguil 2.15 afisusstulniililnadiAssrvorinmdany
wihliinszugliinGulnauasasFuiuas L‘Ua'aLLU‘ULﬁmfmaaaaﬂmﬁagﬂﬁ 2.16 uawiiloiiia
nIzLABNIINg wgeniAdasudsudmisoziinnis (lasing)  wazidsupuasves
mewmvawuamammm Anszualiirdaduvdsuistutugamgdvagyiinu &
grumgiigaiu awvinlisasvens (gain) arﬂmLLasmuwﬂ,‘wﬂLLL&IW‘WWWL?NL‘Uaauumqwu
AnudiusseinensrualnindaEuuaeul,,) LLﬁﬁquﬂvﬁ"UE}ﬁ%mL’aﬂﬁﬂ (T) Ag
lih = lino@Xp(Ty/To)
Togil  ith : nszudlwindnEudsuiigumniivies
To : spsiituiuian f3eFendn “guugidnume” (characteristic

temperature)
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5UN 2.18 uansdedanisivisuudasresnszualwidasulisuilsguvgives
o
e ialasuasuunlas

Diode I/V +1 )
Charactristic |
E Forward
Reverse g’ conduction
breakdown
voltage |
SR W . £V
Leakage ~7~
o
current . Forward
: junction
‘Reverse potential
ébreakdown
-1

d g e o
5U# 2.16 anwazaudinszualniuasusiiuvasasesinlon

6 1

T T T
25°C 40°C
D

Output power Po (mWw)

1 t

0 20 40 60 80 100
Forward current IF (mA)
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2.8 lulpsraulvians

qunsalBidnnsetind amnsnhumeuny seuuAineauuuiligunsaidaien 4 16
Jeanunsnananududeu lunmseenuuuuazadna 2eesaliieidunisidnea Idnainmane
nnnsdeulusunsy vilidugunsaififlegluszuumsidnesadslmiidudeuiiou vianua
TuQWuiﬁaﬁiﬂﬁlmTﬂiﬂaumszga PIC® Famdaldlding uagsiailuniswanisenduflaiuns
11N Lﬁaqmnlmim%ﬂﬁmﬁam‘aaamwu’lﬁﬂwnaai'mlﬁu Ty ﬁaLﬁaaImaTﬂﬁaaﬁaaﬂnsmﬁ
Taq diandia vinlodse Uumuwman LLavaUnifuﬁImulnmn Ueeurldua PICT IR
enlnglaidedd fuU Sunfiudinge uwidode Weewn wuada musaunﬂamqi’ﬂwmmm
vl program memory wag data memory luaiusavenelaeldiu memory neuenla
g PIC Famungdmiuanwdng lilvawlngq ifesldnisduan uaz memory ey
PIC it dod awlunsyna 16F8XXX DaflauAnim aeiail

PIC16F8XXX (FLASH MCUs)

- fichdslunnw assembly 35 Ads

- 1 1/0, { Timer 11nn11 1 67, Watch dog, 12C, USART, SPI, PWM

-1 A/D 9um 10 bits

- §i Program memroy «Juluu Flash vilanunsalusunsululldvansass

- 11 EEPROM n1elu

- lunsena 16F87X afuayy In Circuit Debugger (ICD) Wunavhlnlsisidudosde

Emulator 5181604

ﬁmmaa‘uaq PIC fifi program memory uaﬂwmuLUu page VN Microchip 109nAg
muﬁmmaamwumlmwmmaanm%ﬂu PIC18CXXX &3 PROGRAM MEMORY ladgnudadu
page 3ndal uavifindds ASSEMBLY 1Ju 77 fids sausoenuuulsy PROGRAM MEMORY
Tvunelwgiuitosesiu
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2.9 Bluetooth
a = = v v & v | .
ugyy Ae walulagnisdeansiiaeszeglnduuuiaiedieliaivdruynra(wireless
= - = i P
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4 = = - " B 4 ' ¢ o v o
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o = & Q.'I 11 o 1 4 1 L3 1 1 o
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anluslfde Inslnreauinsgiugunsalugysusiagiazdueninsa (Address) wson133ey
o 1 d! ar o s dy 1 Il;' o 6 o A = = 1 -l
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2 HINIFIUVBIUGND
Uy

Uagdudenvum Bluetooth aanuuds 8 Ju

2.9.

Bluetooth 1.0

Bluetooth 1.1

Bluetooth 1.2 z

Bluetooth 2.0

Bluetooth 2.0 EDR

Bluetooth 2.1 EDR

Bluetooth 3.0

Bluetooth 4.0

e 53UV EDR : Enhanced Data Rate tiiuanuiirlunisdedoyaggmdu

3 Mbps.

3.dqulsznavvesyndaya

& Aﬂ) ! 1 ! 1 1 = I ==l
doyanivdsegluiniatneugyngnudsaniluniiedess Sendt Wiy (packet data
unit: PDU) &ausznauludae
a 2 = < | a2 w =) 1
n) INAN13INY (Access Code) LUWEIUMNUTDLAMNIEIAULATDUUUAL LOALATE
wIaM sl UnIiAuLazUatene Svuinens 72 On
| o =) ! S g v 7 a 1o =
1) @i (Header) Uuduimiudeyadunisnmangadlunisdedoya flvuinen

54 Um

A) Uoya (Payload) Aetoyainpanisasludavarena Huuinsening 0 - 1745 On

2

Tuagiunisldam deguin 2.20

SPANISLUN DY A71919 Taya
(Access Code) {(Header) (Payload)
olla UM &d UM o-bai@d LRl ,_

JUN 2.20 lassasayndeyaveugys
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3.2 n1sAnRINdes
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Sample2NativeCamera.java

package org.opencv.samples.tutorial2;

import
import
import

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

import

plb o

java.io.IOException;
java.io.OutputStream;
java.util.UUID;

org.opencv.android.BaseLoaderCallback:;
org.opencv.android.LoaderCallbackInterface;
org.opencv.android.OpenCVLoader;
android.app.Activity;
android.app.AlertDialog;
android.app.ProgressDialog;
android.bluetooth.BluetcothAdapter;
android.bluetooth.BluetcothDevice;
android.bluetooth.BluetoothSocket;
android.content.Context;
android.content.DialogInterface;
android.content.Intent;
android.media.MediaPlayer;
android.os.Bundle;
android.os.Handler;
android.os.Message;
android.os.Vibrator;
android.telephony.gsm.SmsManager;
android.util.Log;
android.view.Menu;
android.view.Menultem;
android.view.MotionEvent;
android.view.Window;
android.view.WindowManager;
android.widget.Toast;

clags Sample2NativeCamera extends Activity {

private static final String TAG =

p Ui

sample :  ACTEYnpiguile

L

Intent request codes

private static final int REQUEST CONNECT_DEVICE =

private static final int REQUEST ENABLE BT = .;
// Bluetooth Stuff
private BluetoothAdapter mBluetoothAdapter = null;

private BluetoothSocket btSocket = null;
private OutputStream mOutStream = null;

private ConnectThread mConnectThread = null;

1.
4oy
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private String deviceAddress = null;
private boolean connectStat = false;
// Well known SPP UUID (will *probably* map to

s

RFCOMM channel 1 {default) if not in use);
private static f£inal UUID SPP_UUID = UUID.

00 -1000-8000-¢C SEIB24FB")

fromString ("¢

52 private byte DATAOut;
// Mode from the Sample2View
public statie finmal int VIEW_MODE_RGBA = i
public statigefEdsEaT Te VIEW_MODE_GRAY = !;
public gtata€ final int VIEW_MODE_CHANNELS = . ;

pubdigfetatic, Einal |int
VIEW MODE CHANNELS CIRCLE TEST = ' ;

publie-gtatie. fanal int VIEW MODE LAST = *;
publid-gtatie final int VIEW MODE FULL = °;
public static int viewMode =

VIEW_MODE RGBA;

//Setting to Send 8MS

65 private/ String phoneNol '= "“88%5i89251";
&l private String message = "Hello world";
67 private String messagel = "r*x Call Mo kEkxn,
Privdte, Stringtessage sy & Hellp Me' »*dad ;

private Menultem mItemPreviewRGRBA;
private Menultem mItemPreviewGray;
private Menultem mItemPreviewChannels;
private Menultem mItemPreviewscircletest;
private Menultem mItemPreviewlast;

TE private Menultem mItemPreviewfull;

private Menultem

mltemPreviewConnectBluetooth;

private Sample2View mView;
80 private MediaPlayer mPlayer;
81 private Vibrator mVibrator;
g2 private ProgressDialog myProgressDialog;

private BaseLoaderCallback mOpenCVCallBack = new
BaseLoaderCallback (this) {
g5 @0verride
26 public void onManagerConnected(int status) {
87 switeh (status) {
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25 cage LoaderCallbackInterface.SUCCESS:

89 {

G Log.1(TAG, "OpendV loaded
auccessiully");

// Create and set View
mView = new Sample2View(mAppContext
, mHandler) ;
setContentView (mView) ;
// Check native OpenCV camera
if( ImView.openCamera() )
AlertDialog ad = new
AlertDialog.Builder (mAppContext
) .create() ;
ad.setCancelable(false); //
This blocks the 'BACK' button
ad.setMessage{"Fatal errc
can toopen—caneral ")
ad.setButton( 0", new
DialogInterface.OnClickListener
() {
public void onClick(
DialogInterface dialog, int
which) {
101 dialog.dismiss();
02 £ 314 sth (B
143 }
L 04 1
ad.show() ;
}
} break;
default:

{

Ll super.onManagerConnected (status) ;
13 } break;

public Sample2NativeCamera () {

L1 Log.1(TAG, "ins i new "+ this.getClass
());
120 /*% Called when the activity is first created. */
@Override

public void onCreate(Bundle savedInstanceState) {
Log.d(TAG, "o
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super.onCreate (savedInstanceState) ;

requestWindowFeature (Window.FEATURE _NO_TITLE) ;
getWindow () .setFlags (WindowManager.LayoutParams
.FLAG_KEEP_SCREEN ON, WindowManager.
LayocutParams.FLAG KEEP_SCREEN_ON) ;
myProgressDialog = new ProgressDialog(this);

Log.i(TAG, "Trving to load OpencCV library"):
if (!OpenCVLoader.initAsync (OpenCVLoader.
OPENCV_VERSION 2 4 2, this, mOpenCV(CallBack))
{

Togee(TAG, "Cannob™meuiegt to Opendt

Marna 1 ny

// Get leocal Bluetooth adapter
mBluetoothAdapter = BluetoothAdapter.
getDefaultAdapter () ;

// If the adapter is null, then Bluetooth is
not supported
if (mBluetocothAdapter == null) {

141 Toast .makeText (this, "Bluetooth is n
wailable", Toast.LENGTH LONG).show();
142 finisgh();
return;

@Override

public void onStart () {
Log.d (TAG, "onStart");
super.onStart () ;

Log . TEAG ™ i sadeaett)™;

mVibrator = (Vibrator)getSystemService (Context.
VIBRATOR_SERVICE) ;
Log.i(TAG, "MediaPlayexr");
mPlayer = new MediaPlayer():

// If BT ig not on, reguest that it be enabled.
158 // setupChat ()} will then be called during
onActivityResult
if (!mBluetoothAdapter.isEnabled()) {
Intent enableIntent = new Intent (

BluetoothAdapter.ACTION REQUEST ENABLE) ;
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startActivityForResult (enablelIntent,
REQUEST ENABLE BT) ;
// Ctherwise, setup the chat session

}

@Override

protected void onResume () {
Log.d(TAG, "onResume™);
super.onResume () ;

if ((null != mView) && !mView.openCamera() ) {
AlertDialog ad = new AlertDialog.Builder(
this) .create();
ad.setCancelable(false); // This blocks
the *BACK" button
ad.setMessage ("Rayal erroprs=can't op:
cameral ")
ad.setButton('0i", new DialogInterface.
OnClickListener() {
L7 6 public veoid onClick(DialcgInterface
dialog, int which) {
dialog.dismiss () ;
178 finish():

180 ¥y

ad.show() ;

@0Override

protected void onPause() {
Log:d(TAG, "onFPause");
super.onPause () ;

if (mPlayer != null){
mPlayer.stop() ;
mPlayer.release();
mPlayer = null;

@0verride

public void onStop() {
Log.d(TAG, 5
super.onStop () ;
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if (null != mView)

mView.releaseCameral() ;

@Override

public void onDestroy() {
Log.d(TAG, roy");
super. onDestroy().

emptyOutStream() ;

disconnect () ;

private final Handler mHandler new Handler() {

private boclean Status chl = true;
private boolean Status ch2 = true;
private boolean Status_ch3 = true;
private boolean Status ch4 = true;
@0verride

‘ public void handleMessage (Message msg) {
2373 Log.d(TAG, "¢

)i
224 if (myProgressDialog.isShowing()) {

cass " 4+ msg.what

285 myProgressDialog.dismiss () ;
}

7 switch (msg.what) {
case

Toast .makeText (getBaseContext (),
onw', Toast.LENGTH SHORT) .show() ;
if (mPlayer!=null){
/% mPlayer.stop() ;

232 mPlayer.release () ;
}
mPlayer = MediaPlayer.create(
getBaseContext (), R.raw.main);

238 mPlayer.setLooping (true) ;

236 mPlayer.start () ;

Sample2View.return handler = false;

238 break;

238 case <:

if (mPlayer!=null){

241 Toast .makeText (getBaseContext (),
"Stop Song", Toast,LENGTH_ SHORT) .
show () ;

P L mPlayer.stop() ;

243 mPlayer.release () ;
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}

Sample2View.return handler = false;
break;
case -:
Toast .makeText (getBaseContext (),
sencddis Y +messagel, Toast.
LENGTH_SHORT) . show () ;

sendSMS (phoneNol, messagel)
Sample2View.return_handler

~

false;

break;
case
Toast.makeText (getBaseContext (),
e +message2, Toast.
LENGTH_SHORT) .show () ;

sendSMS (phoneNol, message?2) ;
Sample2View.return handler = false;
break;
case
if (Status_chl) {
Toast .makeText (getBaseContext () ,
e 10", Toast.LENGTH SHORT) .show

(0

DATAGUE "= '3 4
Status_chl = false;
elsef

Toast .makeText (getBaseContext (),
N1 OFF*, Toast.LENGTH_ SHORT) .show
():
DATAQut = "<';
Status_chl = true;

}

write (DATAOuUt) ;

Sample2View.return handler = false;

break;
case “:
if (Status_ch2) {
Toast .makeText (getBaseContext (),
"UHZ mOr, Toast.LENGTH_SHORT) .show
03
DATAQut = '2';
Status_ch2 = false;

}

elsef
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Toast .makeText (getBaseContext (),
"CH2 OFF'", Toast.LENGTH_SHORT) .show
0
DATAOut = '&5';
Status_ch2 = true;
}
write (DATAOUL) ;
Sample2View.return handler = false;

286 break;
case
if (Status ch3){
Toast .makeText (getBaseContext (),
CH ", Toast.LENGTH_SHORT) .show
()
DATAQut = 35
Status_ch3 = false;
}
elze{
Toast .makeText (getBaseContext (),
PHY OFE", Toast.LENGTH_SHORT) .show
(};:
DATAQut = '¢°';
Status_ch3 = true;
}
write (DATAOuUL) ;
Sample2View.return handler = false;
break;
casenv’:
if (Status_ ch4) {
3 Toast .makeText (getBaseContext (),
NG'", Toast.LENGTH SHORT) .show
(};
DATAQUE = '77;
Status_ch4 = false;
}
else{
Toast .makeText (getBaseContext (),
"CH4 *, Toast.LENGTH_SHORT) .show
():
DATAOUt = '&';
Status_ch4 = true;
}
write (DATAOut) ;
1 Sample2View.return handler = false;
1 break;
315 case '&':

316 Toast.makeText (getBaseContext (),
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B ey

onnected to device.", Toast.
LENGTH_SHORT) .show () ;

21"
1t // Set button to display current status
318 connectStat = true;

// Reset the DATAOut
DATAQut = 7 ;

write (DATAOuL) ;
break;

case 'bL';
Toast .makeText (getBaseContext (),

rairled to coniiSag W, Toast.
LENGTH_SHORT) .show () ;
break;
3
}
5
@0verride
: publie boolean onCreateOptionsMenu(Menu menu) {
1744 Log.d(TAG, "onCreateOptionsMenu™);
235 mItemPreviewRGBA = menu.add("Previcw -FOBLT) ;
84 mItemPreviewGray = menu.add ("l roview RAY M)
337 mItemPreviewChannels = menu.add (" Praview
BENARY N )G
mItemPreviewscircletest= menu.add (" -t
CIECLE, GRIDY)
539 mItemPreviewlast = menu.add("? 8T ) ;
34 0) mItemPreviewfull = menu.add("7ULL Ver. ");
mItemPreviewConnectBluetooth = menu.add(
CT BLUBTOOTHY) 5
return true;
* }
345 @Override
46 public boolean onOptionsItemSelected(Menultem item)

{

§

Log.d (TAG, "Menu Item selected " + ltem);

if (item == mItemPreviewRGBA) {
Log.1i(TAG, MODE R :
viewMode = VIEW_MODE_RGBA;
mVibrator.vibrate (-();

}

353 else if (item == mItemPreviewGray) {
F54 Log.1i(TAG, "VIiEW IDE | GREYT ) 5
355 viewMode = VIEW_MODE GRAY;

Pt
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mVibrator.vibrate(7¢);

}

3 else if (item == mItemPreviewChannels){
; Log.i(TAG, "VIEW MODE CH Y g
360 viewMode = VIEW_MODE_ CHANNELS;
361 mVibrator.vibrate () ;
}
263 else if (item == mItemPreviewscircletest){
364 Log.i(TAG, "VIEW MODE CHANNELS CIRCLE 0

)i
viewMode = VIEW MODE CHANNELS CIRCLE TEST;
mVibrator.vibrate(..);
}
else if (item == mItemPreviewlast) {
Log. 1 (TAG, \ |1 VIEW MODE LAST")S
viewMode = VIEW MODE_LAST;
mVibrator.vibrate (©u) ;
}
else if (item == mItemPreviewfull){
74 Log. i{TAG, / "V TEW MODE FULL") ;
viewMode = VIEW_MODE FULL;
37 mVibrator.vibrate (©7);
L )

else if (item == mItemPreviewConnectBluetooth) {

379 Log.i (TAG, "Ct T BLUBT [y ;
380 if (connectStat) ({
384 // Attempt to disconnect from the device

383 disconnect () ;
383 Yelse{
// Attempt to connect to the device

connect () ;

}

mVibrator.vibrate(©7) ;

}

389 return true;

192 public boolean onTouchEvent (final MotionEvent event
b4
Log.v(TAG, "wvibrate");
mVibrator.vibrate (500) ;
Toast .makeText (this, "Save Photo", Toast.
LENGTH_SHORT) .show () ;
Sample2View.bShootNow = true;

return true;
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@SuppressWarnings ("depracation”)
private void sendSMS(String phoneNumber, String

message)

{

Log.v(TAG, "phonseNumber + phoneNumber) ;

Leg.v(TAG, "HMessage " + message)

405 SmsManager sms = SmsManager.getDefault () ;
sms.sendTextMessage (phoneNumber, null, message,
null, null);

public void connect () {
// Launch the DevicelistActivity to see devices
and do scan
411 Intent serverIntent = new Intent (this,
DeviceListActivity.class);
412 startActivityForResult (serverIntent,
REQUEST CONNECT DEVICE) ;

415 public void disconnect() {

116 if (mOutStream != null) {

417 try {

414 moutStream.close () ;

419 Toast .makeText (getBaseContext (),
Misconnmected to devige . ", Toast.

LENGTH_SHORT) . show () ;
connectStat = false;
} catch (IOException e) {

}

/** Thread used to connect to a specified
Bluetooth Device #*/

public class ConnectThread extends Thread
private String address;

private boolean connectionStatus;

ConnectThread (String MACaddress) {
address = MACaddress;
connectionStatus = true;

public void run() {
3T // When this returns, it will 'know' about the



Sample2NativeCamera.java

gerver,
438 // via it's MAC address.
try {
440 BluetoothDevice device =
mBluetocthAdapter.getRemoteDevice (
address) ;

447 // We need two things before we can
successiully connect

447 // {authentication issues aside): a

MAC address, which we

// already have, and an RFCOMM channel.

// Because RFCOMM channels {aka ports)

are limited in

446 / /- number, Android doesn't allow you
to use them directly;

347 // instead vou request a RFCOMM
mapping based on a sexrvice

148 // ID. In our case, we will use the
well-known SPP Service

149 // ID. This ID is in UUID (GUID- to you
Microsofties)

450 // format. Given the UUID, Android
will handle the

481 // mapping for you. Generally, this
will return RFCOMM 1,

152 // but not always; it depends what

other BlueTooth services

// are inm use on vyour Android device.

try {

btSocket = device.
createRfcommSocketToServiceRecord (
SPP_UUID) ;
} catch (IOException e) {
connectionStatus = false;

}

459 }eatch (IllegalArgumentException e) {
connectionStatus = falsge;

// Discovery may be going on, e.g., if
you're running a

464 // ‘'scan for devices' search from your
handset's Bluetooth

// settings, s0 we call cancelDiscovery ().

o

It doesn't hurt
466 // to call it, but it might hurt not to...
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discovery is a

// heavyweight process; you don't want it
in progress when

// a connection attempt is made.
mBluetoothAdapter.cancelDiscovery () ;

// Blocking connect, for a simple client
nothing else can
// happen until a successful connection is
made, so we
// don't care if it blocks.
try {

btSocket.connect () ;
} catch (IOException el) {

try {

btSocket.close ():
} catch (IOException e2) {

}

// Create a data stream so we can talk to
server.

try {

moutStream = btSocket.getOutputStream() ;
} catch (IOException e2) {
connectionStatus = false;

}

// Send final result

if (connectionStatus) {
mHandler.sendEmptyMessage (' '); //true(l)
}else {

mHandler.sendEmptyMessage('t'); //false(0)

}
}

public void onActivityResult (int requestCode, int
resultCode, Intent data) {
switch (requestCode) {
case REQUEST_CONNECT DEVICE:
// When DevicelistActivity returns with a
device to connect
if (resultCode == Activity.RESULT OK) {
// Show please walt dialog
= ProgressDialog.show(

i) Ly FCLARY 9RO

.y true);
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// Get the device MAC address

deviceAddress = data.getExtras().
getString(DeviceListActivity.

EXTRA DEVICE_ADDRESS) ;

// Connect to device with specified
MAC address

mConnectThread = new ConnectThread (
deviceAddress) ;
mConnectThread.start () ;

}else {
// Failure retrieving MAC address
514 Toast .makeText (thig, "Errer retrieving
MARC address ", Toast.LENGTH_SHORT) .show
()3

}
break;
case REQUEST ENABLE BT:
518 // When the request to enable Bluetooth
et WIS
559 if (resultCode == Activity.RESULT OK) {
580 // Bluetooth is now enabled
51 } else {

// User did not enable Bluetooth or an
error occured

Toast.makeText (this, "Rlustootrh was no
enabled.”, Toast.LENGTH SHORT) .show();
finish();

public void write(byte data) {
if (mOutStream != null) {

[k
532 moutStream.write(data) ;
533 } catch (IOException e) {

}

538 public void emptyOutStream() ({
if (mOutStream != null) {
wadr |
moOutStream.flush () ;
} catch (IOException e) ({
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package org.opencv.samples.tutorial2;

import java.util.List;
import java.util.ArrayList;
import java.text.SimpleDateFormat;

import java.sqgl.Date;

9 import org.opencv.android.Utils;
import org.opencv.core.Core;
import org.opencv.core.Mat;
import org.opencv.core.MatOfPoint;
import org.opencv.core.MatOfPoint2f;
import org.opencv.core.Point;
import org.opencv.core.Scalar;
import org.opencv.core.Size;
import org.opencv.highgui.Highgui;
import org.opencv.highgui.VideoCapture;
import org.opencv.imgproc.Imgproc;

import android.content.Context;
import android.graphics.Bitmap:

24 import android.os.Environment;
25 import android.os.Handlexr;
26 import android.util.Log;
import android.util.DisplayMetrics;
28 import android.view.SurfaceHolder;

class Sample2View extends SampleCvViewBase {

private static final String TAG = "SamplelV

private Mat mRgba;

34 private Mat mGray;
private Mat mIntermediateMat;
private Mat mMatRed;

37 private Mat mMatGreen;
private Mat mMatBlue;
private Mat mMatRedInv;
private Mat mMatGreenInv;
private Mat mMatBluelInv;

private Scalar colorRed, colorGreen, colorBlue;
44 private String string;

45 private Point pt:

A private final Handler mHandler;

~
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private double dTextScaleFactor;

public static byte[] byteColourTrackCentreHue;
public static int iContourAreaMin = 100U;

public static boolean bShootNow = false,
bDisplayTitle = true, return handler = false;
public static long lFrameCount = ¢, 1MilliStart =
, 1IMilliNow = 7

public static Size sMatSize;

public static List<MatOtPoint> contours;

public static MatOfPoint2f mMOP2f;

public static Point ptRedTL, ptGreenTL, ptBlueTL,
ptRedBR, ptGreenBR, ptBlueBR;

int x, grid cols, grid rows, radius, iLineThickness
= , iCannyUpperThreshold, iCannyLowerThreshold,
iMinRadius, iMaxRadius, iAccumulator, choice:

public Sample2View (Context context, Handler handler
) {

super (context) ;

mHandler = handler;

68 @0verride
64 public void surfaceCreated(SurfaceHolder holder) ({
Log, 1 (TAG, - "surfaceCreated”) ;
synchronized (this) {
// initialize Mats before usage
mGray = new Mat () ;
mRgba new Mat () ;
mMOP2f = new MatOfPocint2f();
sMatSize = new Size();
mMatRed = new Mat () ;
mMatGreen = new Mat ();
mMatBlue = new Mat();
mMatRedInv = new Mat () ;
4L mMatGreenInv = new Mat ();
82 mMatBlueInv = new Mat();
mIntermediateMat = new Mat () ;

85 pt = new Point (v, U);
ptRedTL = new Point();
87 ptGreenTL = new Point();

88 ptBlueTL = new Point ();
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29 ptRedBR = new Point();
ptGreenBR = new Point();

I

ptBlueBR = new Pcint();

contours = new ArrayList<MatOfPoints>(};

colorRed = new Scalar(- %%, &, ¢, o58):
G6 colorGreen = new Scalar (¢, 2455, O, Z5%);

colorBlue = new Scalar(u, 2, %5, 25%);

byteColourTrackCentreHue = new bytel ];

‘s // mid

byteColourTrackCentreHue [ ']

vellow
byteColourTrackCentreHue[!] = ¢; // red
byteColourTrackCentreHue[ ] = ; // green

gtring. =-"";

DisplayMetrics dm = this.getResources().
getDisplayMetrics() ;

LOF int densityDpi = dm.densityDpi;

108 dTextScaleFactor = ((double)densityDpi /
8) * OU;

. }

i

112 super.surfaceCreated(holder) ;

@0verride
116 protected Bitmap processFrame (VideoCapture capture)
iy Log.i(TAG, "processFrame");

if (IMilliStart == )
1IMilliStart = System.currentTimeMillis();

if ((1MilliNow - 1MilliStart) > 1c00d) {
! IMilliStart = System.currentTimeMillis();
125 lFrameCount = ©;
}

128 switch (Sample2NativeCamera.viewMode) {
129 case Sample2NativeCamera.VIEW_MODE_GRAY:
capture.retrieve (mRgbha, Highgui.
CV_CAP_ANDROID COLOR_FRAME_RGBA) ;
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131 sMatSize.width = mRgba.width();
132 sMatSize.height = mRgba.height () ;

// extract just one channel

Core.extractChannel (mRgba, mMatRed, ©);
13 Core.extractChannel (mRgba, mMatGreen, !);

Core.extractChannel (mRgba, mMatBlue, I);

Core.bitwise not (mMatRed, mMatRedInv) ;
Core.bitwise not (mMatGreen, mMatGreenInv);
Core.bitwise not(mMatBlue, mMatBlueInv);

Core.multiply (mMatRed, mMatGreenInv,
mIntermediateMat, (double) . /207);
Core.multiply (mIntermediateMat, mMatBlueInv
, mMatRed, (double) ! /..-%);

Imgproc.cvtColor (mMatRed, mRgba, Imgproc.
COLOR_GRAY2RGBA, 4);

if (bDisplayTitle) {
ShowTitle (Hopficnkol-dbreviecw GRAYY"Y,
A
L4 5 }
L5 break;
case Sample2NativeCamera.VIEW MODE RGBA:
1502 capture.retrieve (mRgba, Highgui.
CV_CAP_ANDROID COLOR FRAME RGBA) ;

if (bDisplayTitle) {
ShowTitle (!
i

}

break;

case Sample2NativeCamera.VIEW _MODE CHANNELS:
capture.retrieve (mRgba, Highgui.
CV_CAP_ANDROID COLOR FRAME_RGBA) ;

160 sMatSize.width = mRgba.width()}:

sMatSize.height = mRgba.height () ;

// extract just one channel
Core.extractChannel (mRgba, mMatRed, ©)};
Core.extractChannel (mRgba, mMatGreen, !);

Core.extractChannel (mRgba, mMatBlue, 7);

Core.bitwise not (mMatRed, mMatRedInv) ;
Core.bitwise not (mMatGreen, mMatGreenlInv) ;
Core.bitwise not (mMatBlue, mMatBlueInv) ;
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Core.multiply (mMatRed, mMatGreenlInv,
mIntermediateMat, (double) /2°0);
Core.multiply(mIntermediateMat, mMatBlueInv
, mMatRed, (double)i/.5%);

Imgproc.GaussianBlur (mMatRed, mMatRed, new

Size(%: 5): 2& 2);

iCannyLowerThreshold

~

iCannyUpperThreshold

-~

Imgproc.Canny (mMatRed, mIntermediateMat,
iCannyLowerThreshold, iCannyUpperThreshold) ;
Imgproc.cvtColor (mIntermediateMat, mRgba,
Imgproc.COLOR GRAY2BGRA, 4);

183 if (bDisplayTitle) {
ShowTitle (*

QLoT

188 }

S¥ break;

Lg7 case Sample2NativeCamera.

VIEW MODE CHANNELS CIRCLE TEST:

L8H capture.retrieve (mRgba, Highgui.
CV_CAP ANDROID COLOR FRAME RGBA) ;
sMatSize.width = mRgba.width():
sMatSize.height = mRgba.height () ;

// extract just one channel
Core.extractChannel (mRgba, mMatRed, ©);
Core.extractChannel (mRgba, mMatGreen, 1);
Core.extractChannel (mRgba, mMatBlue, .);

Core.bitwise not (mMatRed, mMatRedInv);
Core.bitwise not (mMatGreen, mMatGreenInv) ;
Core.bitwise not (mMatBlue, mMatBluelInv);

Core.multiply (mMatRed, mMatGreenInv,
mIntermediateMat, (double) /. -%);
Core.multiply (mIntermediateMat, mMatBluelnv
, mMatRed, (double)i/2:5%);

Imgproc.GaussianBlur (mMatRed, mMatRed, new
Size(;‘l f‘k)r 2 'k);

iCannyLowerThreshold = - 5;
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iCannyUpperThreshold = :100;
iAccumulator = 19;
iMinRadius = | ;

iMaxRadius = ~{;

Imgproc.Canny (mMatRed, mGray,
iCannyLowerThreshold, iCannyUpperThreshold) ;

Imgproc.cvtColor (mGray, mRgba, Imgproc.
COLOR_GRAY2BGRA, );

Imgproc.HoughCircles (mGray,
mIntermediateMat, Imgproc.CV HOUGH GRADIENT
, ., mGray.rows() / .,
iCannyUpperThreshold, iAccumulator,
iMinRadius, iMaxRadius) ;

if (mIntermediateMat.cols() > u)

fors Aintix =qd: X< aoxt++) {
double vCircle[] = mIntermediateMat
Joget((t ,bd), ;
1 £V EviCi rel egesnud-l)
Lotk I\MIAG 1) Tvdilrciley == el 1A ;
break;

pt = new Point (Math.round(vCirclel[
1), Math.round(vCirclel[:1));

radius = (int)Math.round(vCirclel-
1.

// draw the found circle
Core.circle (mRgba, pt, radius,
colorRed, iLineThickness);

// draw a cross on the center of
the circle
DrawCross (mRgba, pt):

//draw Grid
grid cols = (int)sMatSize.width / (

radius*:) ;
grid_rows = (int)sMatSize.height /
(radius*:) ;

drawGrid((int)sMatSize.width, (int)
sMatSize.height, grid cols,
grid_rows);
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242 if (bDisplayTitle) {
243 ShowTitle ("Nopm

wnkol (Detect red

< ] ! .o 1)@

string = String.format("position X: %d
vesitior ¥Yr 3dt, (inbype.zs (Aatipt.y):
ShowTitle (string, );

string = String.format ("Grid Area: %4
drid Siz “, grid _cols*grid rows,
radius* );
ShowTitle (string, );

break;
case Sample2NativeCamera.VIEW MODE LAST:

capture.retrieve (mRgba, Highgui.
CV_CAP_ANDROID COLOR FRAME RGBA) ;
sMatSize.width = mRgba.width() ;
sMatSize.height = mRgba.height (};

: // extract just one channel
288 Core.extractChannel (mRgba, mMatRed, U);
289 Core.extractChannel (mRgba, mMatGreen, 1);
Core.extractChannel (mRgba, mMatBlue, .);

Core.bitwise not(mMatRed, mMatRedInv) ;
Core.bitwise not (mMatGreen, mMatGreenInv);
64 Core.bitwise not (mMatBlue, mMatBlueInv);

Core.multiply(mMatRed, mMatGreenInv,
mIntermediateMat, (double) /- 5%);

a6 Core.multiply(mIntermediateMat, mMatBlueInwv
, mMatRed, (double)i/l5%);

265 Imgproc.GaussianBlur (mMatRed, mMatRed, new

Size(::l L)I Loy ;f),'.

iCannyLowerThreshold

=

29 iCannyUpperThreshold

iAccumulator = 19;
iMinRadius =

T =

iMaxRadius =

~e

//draw Grid
grid_cols = 4;
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grid rows = 7;

Imgproc.Canny (mMatRed, mGray,
iCannyLowerThreshold, iCannyUpperThreshold) ;

Imgproc.cvtColor (mGray, mRgba, Imgproc.
COLOR_GRAY2BGRA, «);

Imgproc.HoughCircles (mGray,
mIntermediateMat, Imgproc. CV_HOUGH_GRADIENT
., 7, m@ray.rows() / 2,
iCannyUpperThreshold, iAccumulator,
iMinRadius, iMaxRadius) ;

if (mIntermediateMat.cols() > )
for (int X = 07 x <47 x++) .
double vCircle[] = mIntermediateMat

Jget (O Xl

if (vCircle == null){

Log f (TAET PrEfucheN =~ Aulll) ;

pt’ = new Point(¢; )

if (return handler == true){
Loge.d (TAG, "retwurn handler
=" t+choice) ;
mHandler.sendEmptyMessage (
cheic el

}

break;

pt = new Point (Math.round(vCircle[”
1), Math.round(vCirclel[:1)):

radius = (int)Math.round(vCircle [:
1);

// draw the found circle
Core.circle(mRgba, pt, radius,
colorRed, iLineThickness);

// draw a c¢ross on the center of
the circle
DrawCross (mRgba, pt):

LEEITTETTET TP r i rieiirrilrry
VAL RELEADAATAAIAS A AALSAA AT ERD DAL A
TELEELL LR DEP LRI T AT T L
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/7 (int) (sMatSize.width/grid cols) =80
(X}
Yy

i/

PR

(int) (sMatSize.height/grid rows)=120 (Y)

315 if( ((int)pt.x>(0*(int) (sMatSize.
width/grid cols)))&&((int)pt.x< (i *(
int) (sMatSize.width/grid cols))) &&

((ing)pt.y>(u*(int) (sMatSize.
height/grid rows)))&&(pt.y<( *(int
) (sMatSize.height/grid rows))) ){

choice = i;

return handler = true;
}
else if( ((int)pt.x>( *(int) (
sMatSize.width/grid cols)))&&( (int)
pt.x<(.*(int) (sMatSize.width/
grid cols))) && ((int)pt.y>(0*(int
) (sMatSize.height/grid rows))) &&(pt
.y<(i*(int) (sMatSize.height/
grid_rows))) ){

220 choice = 33

121 return_handler = true;

}

e el R ER01.M ) pithd 285 (&% (inth

sMatSize.width/grid cols)))&&((int)

pt.x<( *(int) (sMatSize.width/
ghidefcol )} ) &s CUInt)pt §% (Felint

) (sMatSize.height/grid rows))) &&(pt

.y<(/*(int) (sMatSize.height/

grid rows))) ){

choice = :;
return_handler = true;

}

else if( ((int)pt.x>(:*(int) (

sMatSize.width/grid cols)))&&((int)

pt.x<(4*(int) (sMatSize.width/

grid cols))) && ((int)pt.y>(0#%*(int

) (sMatSize.height/grid rows)))&&(pt

.y<(i*(int) (sMatSize.height/

grid rows))) ){

choice = 1;

return_handler = true;

else if( ((int)pt.x>(u*(int) (
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sMatSize.width/grid cols}))&&( (int)
pt.x<(1*(int) (sMatSize.width/
grid _cols}))) && ((int)pt.y>(1*(int
) (sMatSize.height/grid rows)))&&(pt
y<(*(int) (sMatSize.height/
grid rows))) ){
333 choice = ¥;

return_handler = true;
}
elase if( ((int)pt.x>(l*(int) (
sMatSize.width/grid cols)})&&((int)
pt.x<( *(int) (sMatSize.width/
grid cols) }T™&s elint) pt.y>(1* (int
) (sMatSize.height/grid rows))) &&(pt
.y<(.*(int) (sMatSize.height/
grid rows))) ){

choice = 7;

return_handler = true;
}
algenifr{ing ) peat> (2% (I'nt) (
sMatSize.width/grid cols)))&&( (int)
pt.x<(:*(int) (sMatSize.width/
grid \Cols) Jdp-ag=fErrtrel y>1{ 1 * (int
) (sMatSize.height/grid rows))) && (pt
.y<(:*(int) (sMatSize.height/
grid _rows))) ){

choice = &g

return handler = true;
3
else if( ((int)pt.x>(3*(int) (
sMatSize.width/grid cols)))&&((int)
pt.x< (4*(int) (sMatSize.width/
grid cols))) && ((int)pt.y>(1*(int
) (sMatSize.height/grid rows)))&&(pt
y< (2% (int) (sMatSize.height/
grid rows))) ){

345 choice = &;
return_handler = true;

}

else choice = ;

LIPEPEET TS TSI I LI T i 71777

LIABLLLE LSRR WAL L ol h BB LT
FERLL T LTI ELLELTE

if (bDisplayTitle) {
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b

B8 ShowTitle ("Nopmonkol (Detect rec
B CHENNELS) ", 1);

354 string = String.format ("position X: %d

position ¥: %d", (int)pt.x, (iat)pt.y):

ShowTitle (string, I);

string = String.format ("Grid Area: 3%d
., Choice);
ShowTitle (string, +);

drawGrid( (int)sMatSize.width, (int)
sMatSize.height, grid cols, grid_rows);

break;

case Sample2NativeCamera.VIEW MODE_FULL:
capture.retrieve (mRgba, Highgui.
CV_CAP ANDROID COLOR_FRAME_RGBA) ;
sMatSize.width = mRgba.width() ;
sMatSize.height = mRgba.height () ;

// extract just cne channel
3@ G Core.extractChannel (mRgba, mMatRed, ');
Core.extractChannel (mRgba, mMatGreen, .);
72 Core.extractChannel (mRgba, mMatBlue, -);

274 Core.bitwise not (mMatRed, mMatRedInv);
Core.bitwise not(mMatGreen, mMatGreenInv) ;
Core.bitwise not (mMatBlue, mMatBlueInv);

Core.multiply (mMatRed, mMatGreenInv,
mIntermediateMat, (double) /. :-%);:

79 Core.multiply (mIntermediateMat, mMatBluelInv
, mMatRed, (double)i/fz:%);

28] Imgproc.GaussianBlur (mMatRed, mMatRed, new
Size(5, 5}, 2, 2);

iCannyLowerThreshold

T we

iCannyUpperThreshold = )
385 iAccumulator = 0;

iMinRadius = .;

iMaxRadius = :

//draw Grid

grid cols

]
~

grid rows
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393 Imgproc.Canny (mMatRed, mGray,
iCannyLowerThreshold, iCannyUpperThreshold);

Imgproc.cvtColor (mGray, mRgba, Imgproc.
COLOR_GRAY2BGRA, );

Imgproc.HoughCircles (mGray,

mIntermediateMat, Imgproc.CV_HOUGH GRADIENT

, ., mGray.rows() / “,
iCannyUpperThreshold, iAccumulator,
iMinRadius, iMaxRadius);

if (mIntermediateMat.cols() > )}
for (int x = o; x < 1; x++) {
double vCirclel[]l = mIntermediateMat
.get(0,x);

if (vCircle == null){
) 5 Jot Logta (TAG, "MEircle ==wmpull'");
106 pt = new Point(u,0);
if (return handler == true){
Loged (TAG, —“return handle:
* +choice);
1049 mHandler.sendEmptyMessage (
choice) ;

}

break;

pt = new Point (Math.round(vCircle [¢
1), Math.round(vCircle[i]l)):

415 radius = (int)Math.round(vCirclel[-
11;:

// draw the found circle

117 Core.circle (mRgba, pt, radius,
colorRed, iLineThickness);

419 // draw a cross on the center of
the circle
DrawCross (mRgba, pt);

SILLLS ST TSI LT DL T/
FEELEEE L E A LTS TR T T LT LETL L # 8
AL LT BLDES DAL A TATAAT A AN
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it (int) {sMatSize.width/grid cols)=80
(X)
//

(int) (sMatSize.height/grid rows)=120 (Y)

if( ((int)pt.x>(0*(int) (sMatSize.
width/grid cols)))&&((int)pt.x<(1*(
int) (sMatSize.width/grid cols))) &&
((int)pt.y>(0*(int) (sMatSize.

height/grid rows)})&&(pt.y<(1*(int
) (sMatSize.height/grid rows))) ){

choicem=, i ;

return handler = true;
}
else if( ((int)pt.x>(i*(int) (
sMatSize.width/grid_cols)))&&((int)
pt.x< (2* (int) (sMatSize.width/
grid cols))) && ((int)pt.y>(0*(int
) (sMatSize.height/grid_rows)))&& (pt
.y<(i*(int) (sMatSize.height/
grid rows))) ){

ahbilCal="12 ;

return_handler = true;
}
else if( ((int)pt.x>(-*(int) (
sMatSize.width/grid cols)})&&((int)
pt.x<(2*(int) (sMatSize.width/
grid cols))) && ((int)Ypt.y>(u* (int
) (sMatSize.height/grid rows)))&&(pt
.y<(.*(int) (sMatSize.height/
grid rows))) ){

cheivee_=¢2;

return_handler = true;
}
else if( ((int)pt.x>(2*(int) (
sMatSize.width/grid cols)))&&( (int)
pt.x<(<* (int) (sMatSize.width/
grid ceols))) && ((int)pt.y>(0*(int
) (sMatSize.height/grid rows)))&&(pt
.y<{(l1*(int) (sMatSize.height/
grid rows))) ){

choice = |;

return handler = true;

else if( ((int)pt.x>(u*(int) (
sMatSize.width/grid cols)))&&( (int)
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pt.x<(!* (int) (sMatSize.width/
grid_cols))) && ((int)pt.y>(1*(int
) (sMatSize.height/grid rows)))&& (pt
y< (o *(int) (sMatSize.height/
grid_rows))) ){
445 choice = ;
return_handler = true;
}
else if( ((int)pt.x>(i*(int) (
sMatSize.width/grid cols)))&&((int)
pt.x<(:*(int) (sMatSize.width/
grid cols))) && ((int)pt.y>(l*(int
) (sMatSize.height/grid rows)))&&(pt
.y<(2*(int) (sMatSize.height/
grid rows))) ){
choa G =, 2t
return_handler = true;
}
@lgeli Fleiint) pEessf* (int )Y
sMatSize.width/grid cols)))&&( (int)
pt.x<( *(int) (sMatSize.width/
grid cols))) && ((int)pt.y>(i*(int
) (sMatSize.height/grid rows)))&&(pt
.y<{_ *(int) (sMatSize.height/
grid rows))) ){
choice = &;
459 return_ handler = true;
155 }

54 elge if( ((int)pt.x>( *(int) (
sMatSize.width/grid cols)))&&((int)
pt.x<(4*(int) (sMatSize.width/
gridilcols)) ) && ((ing)pt.y>(1* (int
) (sMatSize.height/grid _rows)))&& (pt
.y< (2% (int) (sMatSize.height/
grid rows))) ){

choice = %;
458 return handler = true;

}

else choice = 0;

PTLLLTEEI P EL AL EE AP P L L L AR LTS
TIETELTTELIE TP IT TP ET i iriiiiiiirrei/
LR BLLT (LB A

if (bDisplayTitle) {
ShowTitle ("hNopmonbol (Detect red
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yior ~CHANNELSY™, 1);
464 string = String.format("position X: %d
position Y: %d", (int)pt.x, (int)pt.y):

ShowTitle (string, °);
469 string = String.format ("Grid Avea:
., choice);
ShowTitle (string, <);
drawGrid((int)sMatSize.width, (int)
sMatSize.height, grid cols, grid_rows);
break;
// get the time now in every frame

IMilliNow = System.currentTimeMillis();

// update the frame counter

182 l1FrameCount++;

i 84 if (bDisplayTitle) {

185 gtring/=String.format (1EBS. 1G2% Lf "0 (float
) (1FrameCount * 1000) / (fleat) (IMilliNow -

1MilliStart)):
ShowTitle (string, /):

}

if (bShootNow) {
bShooctNow = false;
SaveImage (mRgba);

Bitmap bmp = Bitmap.createBitmap (mRgba.cols(),
mRgba.rows (), Bitmap.Config.ARGB 8888);

try {
Utils.matToBitmap (mRgba, bmp);

return bmp;
} catch(Exception e) {

Utiis.ma ttmap () Lthrows an exception:
+ e.getMessage());
bmp.recycle () ;

return null;
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private voilid drawGrid(int width, int height, int
grid_cols, int grid_rows) {

for (int 1 = 1; i < grid rows; i++) {

Core.line (mRgba, new Point (", i * height /
grid_rows), new Point(width, i * height /
grid_rows), colorBlue, 3);

e }

510 for (int i = i; i < grid cols; i++) {
Core.line (mRgba, new Point (i * width /
grid cols, .), new Point (i * width /
gepdd cols, height), @elo¥Blue, 2);

}

private void ShowTitle (String s, int iLineNum) {
Core.putText (mRgba, s, new Point(iu, (int) (
dTextScaleFactor * 2 * iLineNum)),
Core.FONT_ HERSHEY SIMPLEX,
dTextScaleFactor, colorGreen, .)

-~

s }

514

520 public void DrawCross (Mat mat, Point pt) {

581 int iCentreCrossWidth = 2.;

Pointptl = nmew Point' (pt.x -\ [
iCentreCrossWidth >> 1), pt.y):

Point pt2 = new Point (pt.x + (
iCentreCrossWidth >> i), pt.y):
Core.line (mRgba, ptl, pt2, colorRed,
iLineThickness - ');

ptlL.Xw= pt.x;

ptl.y = pt.y + (iCentreCrossWidth >> 1};

530 pt2.x = pt.x;

531 pt2.y = pt.y - (iCentreCrossWidth >> 1);
Core.line (mRgba, ptl, pt2, colorRed,
iLineThickness - 1);

}

oy

537 public void SaveImage (Mat mat) {
Log.1(TAG, "Savelmage');:
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Mat mIntermediateMat = new Mat () ;

Imgpreoc.cvtColor (mat, mIntermediateMat, Imgproc
.COLOR_RGBA2BGR, ) ;

544 String filename = Environment.
getExternalStorageDirectory().getAbsolutePath();

545 filename += "/Cpenis

penty i

SimpleDateFormat fmt = new SimpleDateFormat (
Yy id 813

Date date = new Date(System.currentTimeMillis
());:

String dateString = fmt.format (date);
filename += dateString;

filename += " . pnd’;

Highgui.imwrite (filename, mIntermediateMat) ;

558 @0verride
public void run() {
Log. IATEG, | St Nt 1f:\i P @@ S IOC - LI e C ) H

5R 9 super.run ( ) ;

synchronized (this) {
56 // Explicitly deallocate Mats
563 if (mRgba != null)
mRgba.release() ;

if (mGray != null)

mGray.release () ;

if (mIntermediateMat != null)
568 mIntermediateMat.release() ;

mRgba = null;
mGray = null;
mIntermediateMat = null;
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package org.opencv.samples.tutorial2;
import java.util.List;

import org.opencv.core.Size;
6 import org.opencv.highgui.VideoCapture;
import org.opencv.highgui.Highgui;

4 import android.content.Context;
import android.graphics.Bitmap;
import android.graphics.Canvas;
import android.util.Log;
import android.view.SurfaceHolder;
import android.view.SurfaceView;

public abstract class SampleCvViewBase extends
SurfaceView implements SurfaceHolder.Callback, Runnable
{

private static final String TAG =

AaceViauw!.
k¢ V I @Rl

Sample: : Surface’
19 private SurfaceHolder mHolder;
private VideoCapture mCamera;

22 public SampleCvViewBase (Context context) {

23 super (context) ;
mHolder = getHolder () ;
mHolder.addCallback (this) ;
Log.i (TAG, "Instantiated new "™ %+ this.getClass
0);

29 public boolean openCamera() {
30) Log.i (TAG, "openCamera"):
: synchronized (this) {
releaseCamera() ;
mCamera = new VideoCapture (Highgui.
CV_CAP_ANDROID) ;
if (!mCamera.isOpened()) {

mCamera.releasel();
36 mCamera = null;
37 Log.e(TAG, "Failed to open

camera');

18 return false;

return true;
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public void releaseCameral() {
Log.i(TAG, "releaseCamera®);
14 synchronized (this) {

if (mCamera != null) {
18 mCamera.release();
mCamera = null;

public void setupCamera(int width, int height) {
Log.i(TAG, "satuplUameras  "+width+”, "+height+”
);
synchronized (this) {
if (mCamera != null && mCamera.isOpened()) {
List<Size> sizes = mCamera.
getSupportedPreviewSizes () ;
int mFrameWidth = width;
int mFrameHeight = height;

2 // selecting optimal camera preview size
63 {
64 double minDiff = Double.MAX VALUE;
515 for (Size size : sizes) {
if (Math.abs(size.height -
height) < minDiff) (

mFrameWidth = (int) size.
width;
mFrameHeight = (int) si:ze.
height;

minDiff = Math.abs(size.
height - height);

mCamera.set (Highgui.

CV_CAP_PROP_FRAME_WIDTH, mFrameWidth};
75 mCamera.set (Highgui.

CV_CAP_PROP_FRAME HEIGHT, mFrameHeight) ;
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public void surfaceChanged(SurfaceHolder _holder,
int format, int width, int height) {
Log.i(TAG, "surfaceChanged"):
B3 setupCamera (width, height);

public void surfaceCreated(SurfaceHolder holder) {
Log.i(TAG, “surfaceCreated"});
(new Thread(this)).start();

public void surfaceDestroyed(SurfaceHolder holder) {
Log. 14TAG, "surtfacelestiroved™);
releaseCameral) ;

protected abstract Bitmap processFrame (VideoCapture
capture) ;

% publie void run() {
Log.i (TAG, SSrarting progessing thrsadi)h;
while (true) {
Bitmap bmp = null;

19 gynchronized (this) {
if (mCamera == null)
break;

if (!mCamera.grab()) ({

Log.e(TAG, ''"mCamera.grab(} £alled");
break;
112 bmp = processFrame (mCamera) ;

if (bmp != null) {

116 Canvas canvas = mHolder.lockCanvas() ;

117 if (canvas != null) {

118 canvas.drawBitmap (bmp, (canvas.
getWidth() - bmp.getwidth()) / -, (
canvas.getHeight () - bmp.getHeight
) & 2 fAudl)y
mHolder.unlockCanvasAndPost (canvas) ;

}

121 bmp.recycle() ;
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Log.i(TAG, "Finishing

T3
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package org.opencv.samples.tutorial2;

import

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

public

7L

/7
L/

java.util.Set;

android.app.Activity;
android.bluetooth.BluetoothAdapter;
android.bluetooth.BluetoothDevice;
android.content.BroadcastReceiver;
android.content.Context;
android.content.Intent;
android.content.IntentFilter;
android.os.Bundle;
android.view.View;
android.view.Window;
android.view.View.OnClickListener;
android.widget.AdapterView;
android.widget.ArrayAdapter;
android.widget.Button;
android.widget.ListView;
android.widget.TextView;
android.widget.AdapterView.OnItemClickListener;

class DevicelistActivity extends Activity({

Return Intent extra

public static String EXTRA DEVICE_ADDRESS =

Al veagsa: 1 a
Gl Taensl ] 7

Member fields

private BluetoothAdapter mBtAdapter;
private ArrayAdapter<Strings>
mPairedDevicesArrayAdapter;

pri

vate ArrayAdapter<Strings

mNewDevicesArrayAdapter;

@Override
protected void onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;

// Setup the window
requestWindowFeature (Window.

FEATURE INDETERMINATE_ PROGRESS) ;
setContentView (R.layout.device list);

// Set result CANCELED incase the user backs out
setResult (Activity.RESULT_CANCELED) ;
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// Initialize the button to perform device

discovery

Button scanButton = (Button) findViewById(R.id.

button_scan);

scanButton.setOnClickListener (new

OnClickListener() {

public void onClick(View v) {

doDiscovery () ;
v.setVisibility (View.GONE)

~

}):

// Inditialize array adapters. One for already
paired devices and

// one for newly discovered devices
mPairedDevicesArrayAdapter = new ArrayAdapterc<
String>(this, R.layout.device name);
mNewDevicesArrayAdapter = new ArrayAdapter<
String>(this, R.layout.device name) ;

// Find and sget up the ListView for padred
devices

ListView pairedListView = (ListView)
findviewById(R.id.paired devices);
pairedListView.setAdapter (
mPairedDevicesArrayAdapter) ;
pairedListView.setOnItemClickListener (
mDeviceClickListener) ;

// Find and set up the ListView for newly
discovered devices

ListView newDevicesListView = (ListView)
findviewById(R.id.new_devices);
newDevicesListView.setAdapter (
mNewDevicesArrayAdapter) ;
newDevicesListView.setOnItemClickListener(
mDeviceClickListener) ;

// Register for broadcasts when a device is
discovered

IntentFilter filter = new IntentFilter(
BluetoothDevice.ACTION FOUND) ;
this.registerReceiver (mReceiver, filter);

// Register for broadcasts when discovery has
finished
filter = new IntentFilter (BluetoothAdapter.
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ACTION_DISCOVERY_ FINISHED) ;
this.registerReceiver (mReceiver, filter);

// Get the local Bluetooth adapter
mBtAdapter = BluetocothAdapter.getDefaultAdapter
()

// Get a set of currently paired devices
Set<BluetoothDevice> pairedDevices = mBtAdapter
.getBondedDevices () ;

// 1f there are paired deviceg, add each one
te the ArrayAdapter
if (pairedDevices.size() > 1) {
findViewById(R.id.title paired devices).
setVisgsibility (View.VISIBLE) ;
for (BluetocothDevice device : pairedDevices
L§
mPairedDevicesArrayAdapter.add(device.
getName ()} + ":n" + device.getAddress()):;
}
} else {
String noDevices = getResources|().getText (R
.string.none paired) .toString() ;
mPairedDevicesArrayAdapter.add(noDevices) ;

@0verride

protected void onDestroy () {

super.onDestroy () ;

// Make sure we're not doing discovery anymore
if (mBtAdapter != null) {
mBtAdapter.cancelDiscovery () ;

// Unregister broadcast listeners

this.unregisterReceiver (mReceiver) ;

* Start device discover with the BluetoothAdapter

*/

/

private void doDiscovery() {

// Indicate scanning in the title
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setProgressBarIndeterminateVisibility(true) ;
setTitle (R.string.scanning} ;

// Turn on sub-title for new devices
findvViewById(R.id.title new devices).
setVisibility (View.VISIBLE) ;

// 1f we're already discovering, stop it
if (mBtAdapter.isDiscovering()) {
mBtAdapter.cancelDiscovery () ;

7

// Request discover from BluetoothAdapter

mBtAdapter.startDiscovery() ;

// The on-¢lick listener for all devices in the
ListViews
private OnItemClickListener mDeviceClickListener =
new OnItemClickListener() {
public void onItemClick (AdapterView<?> av, View
v, int arg2, long arg3) {
// Cancel discovery because it's costly
and ‘we're about to connect
mBtAdapter.cancelDiscovery () ;

// Get the device MAC address, which is
the last 17 chars in the View
Sstring info = ((TextView) v).getText().
toString () ;
try {
// Attempt to extract a MAC address
String address = info.substring(info.
length() - 1%} ;

// Create the result Intent and
include the MAC address

Intent intent = new Intent();
intent.putExtra (EXTRA DEVICE_ ADDRESS,

address) ;

// Set result and finish this Activity
setResult (Activity .RESULT_OK, intent);
finish();

}eateh (IndexOutOfBoundsException e) {
// EBxtraction failed, set result and
finish this Activity
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setResult(Activity.RESULT_CANCELED);
finish{();

// The BroadcastReceilver that listens for
discovered devices and
// changes the title when discovery is finished
private final BroadcastReceiver mReceiver = new
BroadcastReceiver () {
@Override
public void onReceive (Context context, Intent
intent) {
String action = intent.getAction();
// When discovery finds a device
if (BluetoothDevice.ACTION FOUND.equals (
action)) {
// Get the BluetoothDevice obiject from
the Intent
BluetoothDevice device = intent.
getParcelableExtra (BluetoothDevice.
EXTRA_DEVICE) ;
// If it's already paired, skip it,
because it's been listed already
if (device.getBondState() !=
BluetoothDevice.BOND BONDED) {
mNewDevicesArrayAdapter.add (device.
getName () + "'u" + device.
getAddress () ) ;

}

// When discovery is finished, change the

Adtyibyp title

} else if (BluetoothAdapter.

ACTION DISCOVERY FINISHED.equals(action)) {
setProgressBarIndeterminateVisibility (
false) ;
setTitle(R.string.select device);
if (mNewDevicesArrayAdapter.getCount ()
== ) {

String noDevices = getResources().
getText (R.string.none_found) .
toString() ;
mNewDevicesArrayAdapter.add(
ncDevices) ;
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178 }
179 }
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