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Abstract

This project presents the design and development of a car for detecting defects on the
optical fiber with overhead ground wire (OPGW) cable. The developed car is controlled by using
the remote control and the built-in camera fo take the OPGW image all time. The image signals
are then sent to the receiver and {o the processor for identifying the location of the defects.

From the experimental results with functional and performance testing, it was found that
the appropriate distance betwcen the remote control and the signal receiver in the developed car is
less than 30 melers, and the appropriate distance between the transmitier and the receiver does not
exceed 20 meters in case of the cable car speeds: 0.20 m/s and 0.42 m/s. If s0, the computer will
not detect the defects that occur on the OPGW cable. However, if the car’s speed is 0.1 meters
per second, it will give a complete description of the location of the defects as well. The drive on
the cable at a speed 0.1 m/s is developed to detect defects in a position to complete the alert with

all the defects effectively; that is, 100% in case of proper lighting.
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Sas1na = Suituilesvesdloanthn 1 : snnududesvsaioandinidam  23)

L)
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2.4 MATFIUVDIT

ar o 1 @ J | ar '] : @
wasgmvesaluagiufiognaszyudaoiudiuegiumai e Flaomaluyn

a

=y

=1 =3 -~ ar A A g 1:{ 1 = ~1 1
WRTgIUEiinuIAAReIR AL msunugedaloganedneluanly 3 U8 Tasesilinnuones
@ - g = ' " & = N w e 1 1 a
dmfua@inluanls Fugosunuvziinnuiudaseaony A2v809 15U Tuszvu RGB 931l
~ ’.‘,’ =y =1 [~ 1 T
unuNae nnudues @0 wazduniu luszuu HLS  wlunuiluad (Hue) AWAIN
. -~ £ =) A [ ' { o 3 ar L
(Lightness) 1192AML3qNHv04T (Saturation) Aantsszuvdniionldiu ldud szuu RGB

HSV (Hue Saturation Value) 11a2 (Hue Lightness Saturation)

2.4.1 syvua RGB 1az YCrCh
e i 1 o =4 2 o -
RGB fiuszuudiudistoyavesdosnily R @uad) G (TU07) B (@iiw) &
o8 ~ o - ar 1 LY r 9 a
e 3 Fagalf 2,14 widnveauead @i YUV 1 YerCh aziiiadoyavesieenludnums
= ar @ 9 a4 A 1 o 1 1 = d s
R UNITIIUMIT UVl ZAIMAINY HHAB windludaansosnnuuuasniiiuyiim
1 1 o 1 o
uaza ey Iao Y suiudeyavesanudinad 5001 “Luminance” nazl, V 11 Cr,
d v a a 1 . 2 o =
Cb 3SINUVUVDYAVOINTIT 138NN “Chrominance” N34 YUV Wag YerCb wiuszuvvesan

agheanu Feamnsaulas iy RGB ladwaumamwizuny
13
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2 a oA e o =
TEUVT RGB L?JI—!'J&'].I‘IJ?( 2419 ﬂﬁ']i!’l‘iﬂllffﬂd%ulﬂyﬂ"lu'lu 256 d ﬂlﬁuﬂuﬁﬁ'ﬁlﬂ %

¥ ad = o & 24 v ° e v
szuud lunihveddnmiotind laon IlvelissuumsuaasHadurasad g anisondi CRT

v
= &

(Cathode Ray Tube) lashoifemsnanuediuas ied uasdhidu vnmssudveund

o l; o =y =) : o dy I &
HanuIen ﬂﬁmmmqﬁmﬁa1uanumzmmmﬂmq il

o ey o o & e oo a ¥ o dd 18
Tuseneufiuneidgaiuiiavmlszneudiouaadua 7o) uasiiau ailuuid
v ¥ o o) d ' of 1 &
winvimualasdnyazihgaidng lumheen iannsaueaiudronuarld denmez
od d i o) A o =) o o 1 =
wouiwihiaiganaudhuilofuaiuuds Syaduamnsyaddvamasdoners 100% uozd
5’ = 1 d =] S Y £ 1 5 os 1
iy hinaasasivziiudludmaeuTans udazgana 3 9a dunsolfuaiag ldein o de
o § o ° Z
255 "4 vianedia Swousamweaddlulil1dfe 2562567256 = 16,777,216 & Tusmuusmiu
| 3 - © ¥ o { t
Whuduas (1) Saouiignaie Tdu (G) vazdwougamiois Tiuiu (B) nianienn
o A o -4 1y a 1 b 4 1 a ¥ a oy =
“Tpauuy RGB” dariud mnvsimuad laszassisydnavas ldaao isu mhiduuigns

=) g =y L] 1 =t
#0.0,0.255 Tiudwduie 00,100 uazdmindeanriduindosdmuaiu 255,255,255 daud

s o oo ° ¥ oo 3= = o NN 1o = o T
drmuaiiu 0,00 Junsimuadidaanivewaziinnugannudanes Tedanfideans

ar o re o o 1 ] =
dmfvuuduuda hisuiludesdmuaiiudaay ufez@ouimud sz U ugIuRUMNSEUU T
Y
WU RGB Y84 CIE sz unaweniu lag CIE (International Commission on Tllumination)

&£ ¥ a a o . a ¥ a
qu-]\?ﬂjﬂﬁl!ﬁﬁ'l“ 700 nm §UYI 546.1 nm UASTHUIY 435.8 nm

2.4.2 13UV HSV
1 é 1 L= o =y gasy
5%UF HSV (Hue Saturation Value) 31 2.15 ¥ Hue fie hdvesdmdn lumaljia
' ' A =) 4 A o A A ad
120(I¥1313 0255 41 Hue HAWNINY 0 vzumuTLAg Lazilofumiuisesnane
] o o oy e ¥ 1 1
aldeuialad llawanlnafuvesdauia 256 Tandvudluduasonass Famumldeglugy
1 o = I o g = r o
¥a904r1 14 o TUAUIIAY 0 Der MUY 120 898 LAZTIINUNIAY 240 B TaY

-4 -] QF J
M3 Hue gansmiusmonldanizuy RGB Aald

Red, = red —min (red, green,bfue) (2.1)
Green, = green—min (red, green, blue) (2.2)

Blue, = blue —min(red, green, blue) (2.3)
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gili 2.15 szanid HSV

nanyaz Tmavedss sy Hue #u9ziimediaisovilaa iy o nadiiaeenn

1 e o) (= = N R H 5 e t oo
iy 0 1d Hue szifhopea® @) Tavihdldewafiawoazdmaan@inwiy o uds

= 1 1

szdosri 1 lulin1ves Hue v30ah lAozdnelinnmaudunniued 20019 i 1001 119-
[.] é o4 1 1 or o 1] H = § H .? &

a Snalaguiiiauiivy o sz ldaan Iddulamaimaes mslhinninlums
ATl FIABIA 1IN 0

_ (240x blye,) + (120 x green, )
blue, + green,

(2.4)

Hue

T =3 g ] b or H 1ed
Saturation 719 AAMMUTANTYSST A1 Saturation li Wi 0 uA2EH Az 1ill Hue

FaihuFuiadau uad Saturation Tauriiy 255uaa931 hillnesd@v1onauegiay Satoration

ifv.:f

gunsediu lanati

max(red, green, blue) — min(red, green, biue) (2.5)

Saturation =
max(red, green,blue)

Value fi9 10 0a 199098 g1u15dala TasldmamiyvesnnuaievewmazTh

sznoufuanniamudulanin

Value = max(red, green, blue) (2.6)

24.3 ssuvauuy HLV
52UV HLS (Hue Lightness Saturation) 3238 nuaizad o HSV fin §usaszuy

45 o . . e 4
LYUBYA Hue Lightness Hag Saturation A1/ 2.16
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Black

Ji 2,16 s200F HLS

1
= -

- ' o o ¥ 1 A 1ed - =
Hue ft9 ﬂ’l‘"ﬂﬂﬁﬁﬂﬂ WQNﬁuuﬂuﬂg“ 0 84mM ﬁ!.‘llﬂ']i‘]gﬂ 120 9371 l!ﬁﬁﬂllﬂ\lﬂg'ﬂ

240 99N

Lightness fin AUa19999F Fosliaulavuasasmmuuanu L Taofi L= 0 92

d A o & or J
ludd uaz L= toziluden annsasuuldsai

max{red, green, blue) — min(red, green, blue)

Ligthness = 2 2.1
N =) T =y ﬂf = or ng
Saturation 1D AANVUIGNTVBIT A 1501 IAAIN
max(red blue) + min(red, , bl ,
(red, green, blue) m%n(re green, blue) ifL <05
max(red, green, blue) — min(red, green,biie)
Saturation = ¢
— mi /
max{red, green, blue) mm.(red , green, blue) otherwise
| 2—max(red, green,blue) + min(red, green, blue)

2.4.4 STULRDVUINIESTSULR LAY
A o = o A A A A o o d W ° A A -
tHeaTuuinmINMauTruATs i ude i 2 szuud fe ssun@nuuuan

»
(additive) UBLITVUFULUAY (subtractive) HTwazBoadna 11k



17

2.44.1 52UUTNVVLIN (Additive  Color  System)Tun1snauFvoudad
1Jizﬂauﬁ’ouﬁmmﬁﬁthqqmummUnﬂ‘s’iuumﬁﬁu%’auﬁmﬁuﬁ']uuﬁa%ﬂn ﬁqgﬂﬁ 2.17
Srdanalddruminensufiuneiee lnsvimiviogunsaiilduaslums adwFesituilya
Anquesdfignadtunmuidndnmudalszneudas 3 3 A fuas #F0a unsihidy Tu
Fadruanmuduiuanaaiy Tanslulusad RGB uaziionduuaama i RFousy
udadadhudduaiuitoni Sanun Wssuudmwniviniuivafudieenms

» H f
pe@ndnvinlquaiiimedsnnneu

Ui 247 szuv@duuunn

2.4.4.2 33UDFEUVUAY (Subtractive Color System)3zUUFUUHAUNRNNULAT
fwiuszuduninnn Tasidudazdee ldnnsavdaeeon Wnnsz o dnfudmn
imauansdlavzuaawmaiiudvn vagiinmsuaadmnddudadgyi 2.18 Sedndanie
iEvesszuvilizneu g ddh (Cyan) 1291A3 (Magenta) 1A TINADA (Yellow) HiB
seuv oMy Whsrundfldfuandaimidaines e aduihuniddie sadond “ssa

CMYK (Cyan, Magenta ,Yellow ,black)” ‘li"l!!.ﬂq

7ufi 2.18 szuvduuvan



18

2.5 uaIasMSINaNIn

o~ ! o

P~/ o 2 A e Y ] 1 e o =t ar Y
uasthmasnuplvilihIgnanaeein uasilanmsidvyiiganoadseiiad

vv 1 o = [ ] . ) = | i
uennniliuvasi utialasnInerasane 1wy vasald Inie nesld dhduuaailunau

v o a : ' [ . E : ' { o
witan TW#h Taomenniuegludn 4x10” S9 -7.7x107 was Fadlusrshiaunsousaiiv

4

2.5.1 miashouveay
¥ ) F=3 i -~ A = o r oo = A
nraziouvenas fie nnlRsunamandioufivewasnduangdanaiauduy ieuas
A H 1 o o 1 ] -y

naouf 1t ununszn19dIna 1 2 #2819 WY HaUFIANATENIRIVOINITIN a9

Yy PP [ 1 o ¥ P Y o -:i! o o
azvioufidnsyannangeime dudu ilenmannsznudivesinglaq TaosiuRvesing
& 1) 5 L] H L= or g [ B | o H
wnhiganduuas ivavuae uasdufiindeszaziousanainiyingiug hidweiluiaghll
= A ] o Aoa A P o) s,
AsuuvTerrvsussmMsazieuvedagliAaG surServsvszeziiullmungnasicy

weiude ngnisazieuveLas Azl g

sedazenosiUiuAmidein

Hifaztonezfidngon nu

T
~

3U9 2.19 naasnsazieunasvestagiififBouuazfivguse

2.5.2 NYMIANOUVB WY
1 1 1 ¥
msazfouvendanaasidaazali 2.20 Taoiing 2 9o Faiidou lvdsil

o o o= v 3 = =y [T | . .
1) fiaannszny Sadazviou uasduilnaogluszuu@eanuiidannizny (incident
N, A row A A [y
ray) Ao Sarueaaanud mInuRweIIAY
- $afazfiou (reflected ray) Ao Sedunuamsfiiosnviniivesiag

q

= - 3 |1 @ A’ = @ o
- l%ﬂﬂﬂﬁ (normal) A0 UNNAMINNUHUHIVOIIAAITIPANUAIANN TSN



- yunansznuhmnmae e
- yuANNTZMI (angle of incidence) AB YU

= -4
InAanNIFaENey

- yuazRoU (angle of reflection) Ao yufifsdaedourinuiudulnd o gaiida

Ao o o [ a P2
ﬂiq'ﬁﬂﬂﬂ'ixﬂﬂqlnul]ﬂﬂlﬂuﬂﬂﬂ W 9N

[

Miazon
utnd i = juannTENy
r = HuAzioun
Sofannwnu Jiftazion
mqiau
fal@pnnmnv Faltaxian
ngilRagw
]
!
:
Ss#mnnanu ‘ Saflazvion
mqAaldndy

nangmsagieuiinanudnadu aunsorivhhlizgnd 14 ldnanuais i nstiee

& o ¥ d o o 4 Ly A = 1 ¥
ﬁ‘ilflﬁ']ﬂqtlﬂmuN’JiJBQ']ﬂQ‘ﬂQ'HNﬂ‘l]ilﬁ}ﬂﬁﬂlﬂmﬂﬂﬂﬂmﬂﬂ’) ﬂﬁ‘l‘l"ll‘ﬂ'laluilzﬁﬂQiﬂfﬂizﬁﬂﬁﬂﬂ

. 4 o o 2 v d
uriin'l) e Iiiuives ingianaia fagaldi 2.21

Ui 2.20 uaraantsasRouvIEIRIAQAIE IMUUA 1Y




20

AIZIn

FTUTLUBVDIN W

aoeaiiuld

Tﬂﬂiﬂﬂmﬂﬂﬁﬁ:ﬁﬂu

Lo 29

q

g 221 msilszynaldngnisasiiou

{ d 1 i e ) o T U
nngali 221 sxiuldnsganasauiiviaguniu 120 sam ud2i Sagegszraneans
o LY o o J 1 {
A sedanariuidIvimnondt 120 see amA ldvnmsazdoudu A vaz B w214
P pe) ' ) o ' ' s q W
Amiuedusiuas swoumieund 120 831 mnasavenutadueeie livi e
3 - ] . o 5 -3 L o
fayan i hinsu msnsdSuyumszannagasuiuiuguin 120 oerez 14navesnmi

PR o o o Z
ﬁﬂu‘imﬂi‘fﬂ mmmmummzmuiuanyqumuﬁﬁuﬂlu I 38Uy

2.6 Nsaen 1 Maud

d -1 L 1 o o a a
maud" yoandeennstlanialy Suinadud 3.6 Hadmns - 12 ladwas uaseud
= ° ] o oo v o o o el o
ATIALOZI VAN Y1 3.6 Tadmas viegendt 12 dadums Taonaldieudndamny
ndeainlivuia 3.6 adas e 4 Hadwas uazligasnmaannanmvesnrte i

Awaaslugili 2.22

f=h x_D_
H
1/4" Sensor: h=3.6 mm
1/3" Sensor: h=4.8 mm
H 12" Sensor: h=6.4 mm
f = Focal length

(2

U 2.22 Fmsdmnumanuen e
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Image sensor UssINN  CCD(charge couple device) UALCMOS(complementary
metaloxide semiconductor) (thuma Tu Taimandadmividlumssunsmnuuaiaes (digital)
uraglszamil gamuazeades auhIiin S oudmyy Application uand1aiy
maTuTadvosdaiunnits  gldmsndounasldidivssg Ifhuazdonloid
Electronicsignal ioitlafuaausnn CCD sensor (U 2.25) wwildouiseyueandas Pixel

audwuveanaas Packet lilidhuns s IW#i Butfers nazdsoanTud Chip

@13 CMOS sensor (312 24)uAagPixelamsanfaonoimlszy hdunsdnvdh
Tanodueaazdsznan ldofaiduduqdn Faild cMOS Sensor finaudanguitos

ar & o 1 A
Tumanauiuyih 1 CMOS Sensor linamningedouinn

’
=4

) J =} LJ o

CCD ttag CMOS imagers gnilszavguu 1uil 19601az 1970 awde us ceb ithif

= A @ ot oy - a Aq ¥
ouu1nnd1 1tieanin ceb Wiawhliguningannaoma luladn1s#aan 19 CMOS Image
¥ ' A A 1 [ ) & =
sensors 1931 dauTunInaaTidnnd silicon water ¥04 €CD Tugananiu sunseny luil

(=} i) =) = 5 A a =y o

1990 e 1w Tadn s RuWHY (Lithography) 1 e 16 msumsnaauuy cMos i

ar = 3 d} o - 3
cMos 1asuanpaulamunniuiiosnndide lanFoulums Iwdauides

Camera Charge-Coupled Device
(Printed Circult Board)y [mage S$ensor

Andlog-to-Digital Pholon-1o-Eleciron
gm: Convenion Convenion
Eleclion-lo-Voitage
Conveniton

U 2.25 msvheves CCD
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Cameia Complementary Melal Oxide Samiconducior
(Prinded Cheuft Bogid) mage Sensor

2.8 MNNAIADA (Digital Image)

Mwdataea Wunmsuasiraveanmludnyus 2 1a luntiehizenn “Hinwa” a9

=% o ar =y - 1 = oo
seawisatoulugldanduaesid fxy)  Iagh xuagy  UdaInANRTBININLGS

=5

HBNWAADY [ NWAR () 19 molunimazuaaad 1w U ULEIUDININ (Tntensity) 1

o v 2 § a A 1 e . A
guwiaiug uaziien x,y UASHOUNAYAVD £ ilumg1Ag (Finite value) %’aﬁungﬂmwuﬂ
o o e b ) kY -1 w d

Wunmasnea(Digital Inage) uazMIMHUAlimN [(x,y) D918 M unuaz N aeaul uay

= 1

=W e | o i o
HNAYD AN UUA (Original) YBIDINADA MUY (x,y) = (0,0) a1 szansaeuauns 1oy

o

wwg

silmesna 18di

f(0,0) [0, ...  f(O,N-])

f(x,»)= (2.9)

FM—-1,0) f(M-11) ... f(M-1,N-1)

1 1 1A a o = 1A . ° 1 1 Y
Amaaza oy lumasnGaziTon11 Antwa (Pixel) 1AsA LIS (0,0) 9z8gN 1 AU
A | kg @ & o o 1 ~ 9 L t
FWHDYA ATHUUYDINTA MIADIALAWHUIVIIIANTHIINNISITUINING Y Wy Tunaaz
o o 9 1 o 3 e
IdugANazINGIAYB AR IINUUAIA MU LB ULEILEINHATADA

[} o ar 3 -: =4 I . . =]
mﬂmummmluanumzmuqﬁ (Raster) # veisonmmdauuil (bitmap image)H5anIn
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or

o B ' Ao o 1Y) A A 1t e -
31TADT (Raster image) llﬂﬂ'n'ﬁ'lTlﬂlﬂ'l.le!uﬂﬂvmsuﬁzn‘uu']ﬂrlﬂiyﬂiuﬂ’ﬁ AUUNTH

(image compression) e I¥igoyanmilvinaiings

2.8.1 Nniara (pixel)
= = . o1 o o . P '
W W30 Wniwa (pixel) M9 “HAlDS” (picture) itlah galnw uag
2 i ' s & < d . X
“IaUN” (element) itllad1 oaAdsznen aeezvuoda “ganm 1 987 1Thondwiug
e £ P o d X & d| '
UYDININ AD PWMNUHIBLEAIND HIB YanmiuglamAsduilua iy Fazidhumioo
1 k) 3 o o -
NNATTASUINAIINMUNIA VUIRVBINNIE (Pixel) YUAUMTTIIHUARANNBZIDUR (Resclution)
o . [ v & o b ~ 1 o] - v & . .
Tavsziioudmau pixel fusnrmedeiia aAniuvziivsisoiu Anganeiia (ppi : pixel per
& R . 1w [ = 1 [
inch) ¥309AABTIY (dpi : dot per inch) BINTHIIVIIAMNY HAA IR WAaB R $119U
= . d 3 o o b = e o 1 o =
pafina (Pixel) NANNUAE AsTuAIIazBoaaNAYTaTiuana iyl 594 lums
vangeanAvesnn A nisimuadvesfimsa (Pixe) 1¥n1sdmualaonisnanives
o = & o [ [l o =& =1
anlnaiy RGB Yoyaveadansodnnu lud 1 3 Tud ssan@dining14 8 Sa Feozit I

du w2
fi'lénanyn 256

2.8.2 Digital Image Type
Digital Image Usoaniunaiodssan 1dun
2.8.2.1 Intensity Image %38 Monochrome Image Wio Gray Image aluuaas
o) s 3 -1 1 3 3 [y r . = ]
HALHE (Pixel) Y89 Gray image ABAIANUMYNVOIULE O UABZAWHUIVDY pixel q:'m::q‘lu;ﬂ

l! oo L] =3 :!I. Q- 1
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function varargout = test(varargin}
v TEST M-lile for test.fig
%  TEST, by itself, creates a new TEST or raises the existing
%  singleton*.
%
%  H=TEST retums the handle to a new TEST or (he handle to
% the exisling singleton*.
%
%% TEST('CALLBACK'hObjcct,eveniData,handles,...) calls the local
%  function named CALLBACK in TEST.M with the given input arguments.
%
%  TEST('Property','Valu¢',...) creates a new TEST or raises the
%  exisling singleton*. Starting from the lefi, property value pairs are
%  applied to the GUJ before test OpeningFen gets called. An
%  unrecognized property name or invalid value makes property application
%  stop. All inputs are passed (o lest_OpeningFen via varargin.
Y
%  *See GUI Oplions on GUIDE's Tools menu. Choose "GUI allows only one
%  instance lo run (singleton}”.
%
% See also; GUIDE, GUIDATA, GUIITANDLES
% Edit the above text lo modify the response Lo help fest
% Last Modified by GUIDE v2.5 12-Mar-2012 15:58:31
% Begin initialization code - DO NOT EDIT
gui_Singleton = |;
gui State = struct{’gui Name',  mlfilename, ...
'gui_Singleton', gui_Singleton, ...
'vui_OpeningFen', @test_ OpeningFen, ...
‘gui_OutpuwFen', @test_OutpuiFen, ...
'gui_LayoutFen', [], ...
'pui Callback', [1);

if nargin && ischar(varargin{1})



-

gui_State.gui_Callback = sir2func(varargin{1});
end
if nargout
[varargout{1:nargout}] = gui_mainfen(gui State, varargin{:});
else
gui_mainfcn(gui_State, varargin{:});
end
% End initialization code - DO NOT EDIT
%, --- Exccules just belore test is made visible.
function test OpeningFen(hObject, eventdata, handles, yarargin)
% This function has no output args, see QuiputFen.

% hObject  handle to figure

o, evenidata reserved - 1o be defined in a future version of MATLAB

9 handles  structure with handles and user data (sce GUIDATA)
% varargin command line arguments to test (see VARARGIN)
o, Choose default command line ouiput lor Lesl
handles.output = hObject;
% Update handles siructure
guidata(hObject, handles);
o, UTWAIT nakes test wail for user response (sce UIRESUME)
% uiwait(handles.figurel);
% Get driver lisl
info = imaghwinfo('winvideo');
info.Devicelnfo.SupportedFormats;
L = length(info.Devicelnfo);
tmp = [J;
fori=1:L
A = struct2cell(info.Devicelnfo(i));
tmp = [tmp A(3)];
end

set(handles.popupmenul,'String',tmp);
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% --- Outpuis from this function are returned o (he command line.
function varargout = test_ OutputFen(hObject, eventdata, handles)

% varargou! cell array for returming oulput args (see VARARGOUTY),
% hObject handle to figure

% eventdata reserved - 1o be defined in a {uture version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% Get default command line outpui from handles structure
varargout{ 1} = handles.output;

% --- Executes on bullon press in pushbution].

function pushbutton] Callback(hObject, eventdata, handles)

% hObject handle to pushbuttonl (see GCBO)

% eventdata rescrved - 1o be defined in a future version of MATLAB
% handles  structure with handles and user data (see GUIDATA)
stop_webcam = 0; % Slalus camera
assignin('base’,'stop_webcam’,stop_webcam);

Drivers = get(handles.popupmenul ,'Value');

IDinfo = imaghwinfo('winvideo')%InslalledAdaptors: {'coreco"winvideo'}
IDinfo = imaqhwinfo("winvideo',2)
celldisp(IDinfo.SupportedFormats)

vid = videoinput('winvideo', 2,

YUY2 720x4800)%IDinfo.SupportedFormats {5}=YUY2 640x480
% slart(vid)

Y

% preview(vid)

% %

% % stop(vid)

vid=videoinput('winvideo',2);

triggerconfig(vid,'manual’);

sei(vid,' FramesPerTrigger',1);

set(vid, TriggerRepeat', Inf);

start(vid);

axes(handles.axes2);
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try

while stop_webcam ==
trigger(vid);
ycber = getdata(vid, 1); % Grabber frame.
rgh = ycber2rgb(ycber); % convert 1o RGB
axes(handles.axes2);
imshow(rgb);
axes(handles.axes10};
x = imread{"temp.bup");
I = im2bw{x)-im2bw(rgb);

imshow(I);

[Ilabel num]} = bwlabel(l);
Iprops = regionprops(Ilabel,'BoundingBox');
Ibox = {Iprops.BoundingBox];
m=4;
n=1;
count = (;
fori=1:num
F = Ibox(n:m);
if F(3)*F(4) > 2000
reclangle{'Position’,FF,'edgecolor’,'g’);
drawnow;
count = count + 1;
end
n=m+l;
m=m+4;
end
ifcount > 0
[y Fs] = wavread('bbl.wav'");
wavplay(y, Fs);

end
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set(handles.text2,'String’,count);
imshow(I);
axes(handles.axes8);
imshow(x);
axes(handles.axes9);
[llabel num] = bwlabel(I);
Iprops = regionprops(Ilabel,'BoundingBox");
Ibox = [Iprops.BoundingBox];
m = 4;
n=1;
fori=1:num
F = 1box(n:m};
if F(3Y*F(4) > 2000
rectangle('Position',F,'edgecolor','s’);
drawnow;
end
n=m+1;
m=m+4;
end

imshow(rgb);

stop_webcam = evalin('base’, 'slop webcam');

assignin('basc','capture’,rgb);

end

stop(vid); % Stop wcbecam

flushdata(vid); % clear buffer

catch % Error exceplion

s = lasterror;

s.message

s.stack(1,1)

st

end

op(vid);
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% --- Execulcs on selection change in popupmenul.

function popupmenul_Callback(hObject, eventdata, handles)

% hObject handle (o popupmenul (see GCBO)

% eventdala reserved - to be defined in a fulure version of MATLAB

% handics  structure wiih handlcs and user data (see GUIDATA)

% Hints: contents = get(hObject,'String"} returns popupmenul conlents as ccHl array

% contents {gel(hObject,'Value')} returns selected item from popupmenul

%--- Execules during object creation, after setting all properties.

function popupmenul_CreateFen(hObject, eventdata, handles)

% hObject handle to popupmenu! (see GCBO)

% cventdata reserved - 1o be defined in a future version of MATLARB

% handles  empty - handles nol created until aller all CrealeFens called

% Hint: pepupmenu controls usually have a white background on Windows,

% See ISPC and COMPUTER.

if ispe && isequal(gel(hObject,'BackgroundColor'), get(0,'defaultUicontrolBackgroundColor')}
set(hObject,'BackgroundColor','white');

end

% --- Executes an button press in pushbution2.

function pushbution2_Callback(hObject, eventdata, handles)

% hObject handle (o pushbutton2 (see GCBO)

% evenldata reserved - lo be defined in a fulure version of MATLAR

% handles  structure with handles and user data (scc GUIDATA)

stop_webcam = 1;

assignin('basc','stop_webcain',stop webcam); % Save variable 1o workspace

% --- Execules on butlon press in pushbutton3.

function pushbutton3 Callback(hObject, eventdata, handtes)

% hObjccl  handle to pushbutlon3 (see GCBO)

% cventdata reserved - 1o be defined in a future version of MATLAB

% handles  structure with handles and user dala (see GUIDATA)

capture = ¢valin('base’, 'capture');

imwrite(capture,'temp.bmp','binp’);
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% --- Executes on bulton press in pushbuttond.

function pushbutton4 Caliback(hObject, eventdata, handles)

% hObject handle to pushbutiond (see GCBO)

% evenldatla reserved - to be defined in a (uture version of MATLAB
% handles structure with handles and user dala (see GUIDATA)
function rect(I)

% --- Execules during object creation, afier setting all properties.
function text2 CreateFcn(hObject, eventdata, handles)

% hObject handle to tex12 (sce GCBO)

% evenidatla reserved - lo be defined in a luure version of MATLAB

% handles  empty - handles nol created until afier all CreateFens called
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COLOR CMOS wireless

311 13 COLOR CMOS wireless

® (Camera apparartus:1/ 3,1/4 picture sensor

® System:PAL/CCIR NTSC/ELA

® Validity pixel:PAL:628%582 NTSC:510%452

® Picture arca:PAL:5,78%4.199mmNTSC:4.69%3.45mm
® Horizontal definition:380lin

® Scan frequency:PAL/CCIR:50HZ NTSC/EIA:60HZ
® Minimum illumination:3LUX

® Sensilivity:+18dB-AGL ON-OFF

®  Output power:50mW/250mW/300mW

® Frequency control:0.9G/1.2G

® Transission signal:picture,sound

® Deliver the distance;506-100M/200-300M

® Voltage:DCHIV

® Current;200mA/300mA

®  TPower consumption:<400mV

90



ar 4 ar

= =f;
Wudgygnaiile

Manual-modulated receiver

gﬂﬁ 14 Manual-modulated receiver

® [High receive sensitivity:+18dB

® Receive signai:picture,sound0.9G/1.2G
® Receive signai ; piclure,sound

®  Voltage:DCHOV

® (Current:500mA
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Feature

1. With TV ANT/CABLE, AV and SVHS, make it possible to waich TV, VCD, DVD and
camera, etc.

2. Full channel searching and user-defined 100 favorite programs.

3. OSD function: Screen shows channel infonmation, adjusts imitated information.

4. Record many programs at fixed time automatically.

5. Adjust screen size at your ease, maximal resolution is up to 720*576.

6. Capture high-quality dynamic and static picture, collect picture smoothly.

7. Multi-format real-time recording such as MPEG-1, MPEG-2 and Microsoft MPEG-4, etc,
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which can be made to VCD, DVD easily.

8. Capture still images and video function in a snap.

9. Ultra-slim and portable.

10. Equipped with video editor and special effect function.

10. Equipped with full-function infrared remote control

System Requirements
1, Operation system; Windows 2000/XP/vista/Win7

2. AGP display card which support Direct X 8.0 or above

3. Pentiumd4 1.8MIz for watching, Pentium4 2.4MHz for recording

4, 256M or higher memory

5. 100MB up free space for software installation, and 1GB up for record storage (depend on
record time and condensed format).

6. 5400 round or higher hard disc

7. A Ireec USB2.0 slot or USB2.0 interface expanded card equipped

8. Sound card

Electronic Speed Controtler

gﬂﬁ L5 Electronic Speed Controller

Descrizione

Specifications
Continuous current: 30A, Max Current, brief, 40A, BEC 5V / 1,0 A; cells LiPo: 2-

3;Number of NiCd / NiMH_: 4-10, Weight: 21g, Dimensions: 45x21x8mm



94

Description

The EAGLE series is characterized by reliable technique forsmall size of. The
controllers are designed for theControl of brush motors. Batteries can be used asoptional LiPo,
NiCd or NiMH batteries are used. Here, the number of cells is detected automatically. Through
the use of high-quality SMD components, the internal resistance of theRegulator especially low.
The high switching frequency allows the EAGLE controls a high-resolution and fine motor

speed control.

All controllers are equipped with temperature and over current protection. And of
course, the entire series with a effective anti-tarnish equipped, if the throttle stick at At power
stations is not neutral. About the jumpers (jumpers), the following Controller parameters are
configured directly on the controller:

*» Brake on / off

* Battery Type (LiPo / NiMH or NiCd)
Overall, the EAGLE series captivates by its simple handlingand high reliability in practice. The
highgrade silicone cables in a flexible design lo emphasize the high quality. Such a priceper

formance ratio you are looking at our competitors in vain!

Features
+ Brake on / off
+» Battery Type (LiPo / NiMH / NiCd)
» Under-volitage protectlion for LiPo (3.0 V)
* protection against overheating

* Transmitter signal monitoring



Transistor 2N3055

‘* 2N3055
KYI MJ2955

®

COMPLEMENTARY SILICON POWER TRANSISTORS

« STMicroelectronics PREFERRED
SALESTYPES
« COMPLEMENTARY NPN-PNP DEVICES -—

DESCRIPTION
The 2N3055 is a sicon Epilaxal-Base Planar
NPN transistor mounted in Jedec TO-3 metal

case.
It Is intended for power switching clrcuits, series !
and shunt reguialors, output slages and high 2

! fidekty amplifiers.

INTERNAL SCHEMATIC DIAGRAM

Co (TAB) Co(TA8)
1) 1
s( 0 )
Eo(2 2
(2) £0(2)
)
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
NFPN 2N3055
PNP MJ2955
Vecso |[Collector-Base Yoltage (Is = 0) 100 v
Vearn | Collector-Emitter Voltage (Reg < 1001}) 70 v
Veeo  |Colleclor-Emitter Voltage (lp = 0) 80 v
Veso |Emitter-Base Vollage {lc = 0) 7 v
Ic Colleclor Current 15 A
tn Base Current 7 A
Pia | Total Dissipation at Te < 25 °C 116 w
Tug |Storage Temperature -85 to 200 °C
T Max. Operating Junction Temperalure 200 °c




ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)

Symbol Parameter Test Conditlons Min. | Typ. | Max. | Unit
lcex Collector Cul-ofl Veg= 100V 1 mA
Current (Vgg = -1.5V) |Vee =100V T;=150°C 5 mA
lceo Collector Cut-off Vee =30V 0.7 mA
; Current {la = 0)
a leso Emilter Cul-off Currenl |Vegg =7V 5 mA
{le = 0)
Veceoqus)* |Collector-Emitler Ic = 200 mA 60 v
Suslaining Vollage
(le = 0)
Vcergsus)y* [Collector-Emitter Ic = 200 mA 70 v
Suslaining
Vollage (Rge = 100 )
Vcepay* |Collector-Emiller lc=4A lg = 400 mA 1 A
Saluration Voltage le=10A lg=33A 3 \Y
Vee* Base-Emitler Voltage |lc=4 A Vee=4 A 1.8 v
hre» DC Currenl Gain le=4A Vee=4 A 20 70
lc=10A Vece=4A 5
fr Transition Irequency lc=05A Vee= 10V 3 MHz
. Iy Second Breakdown Vee =40V 2.87 A
Collector Current

» Pulsed: Pulsa duration = 300 jis, duty cycle 1.5 %
For PNP types voltage and cument valuas are negative.

Relay Omron G2R-2

OMRON
PCB Relay G2R

A Power Relay for a Varlety of Purposes
[ with Varlous Modesls

u Conforms to VDE0435 {VDE approval: C250
: insulation grade), UL508, CSA22 2, SEV,

SEMKO.

m Meets VDEO700 requirements for household
products according lo VDEO110.

u Clearance and creepage distance: 8 mm/8 m.

n Models wilth CT1250 malerial available.

m High-sensitivity (360 mW) and high-capacity
(16 A) types available.

a1 Double-winding latching type available.

m Plug-in with tesl button and quick-connect
terminals available.

m Highly functional sockel available.




Ordering Information
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Classiflicatlon Enclosure Coll Contact form
ratings | ralings ™ gpeTNg SPDT DPSTNO | DPDT
PCBlerminal | General purpose Fhix profection |AC/DC | G2R-1A G2RA G2RZA | GR2
Filly sealed GIR-1A GIR-14 GIR2Ad  |G2RA
Bifurcaled conlacl Fux protection | DC GZR-1AZ GIR-1Z — —
Fuly sealed GIR1AZ4  |GIRIZA | — -
High-capacity Fux proteclion [AC/DC |GZR-1AE GIR1E - -
High-sensitivity Fiux protection | OC GIRIAH GZR-1H GIR2AH |GIR2H
Double-winging lalching | Fiux prolection GZRK-1A G2RKA G2RK-2A |GZRK2
Plug-in terminal | General-purpose Unsealed ACIDC |— G2R-1-5 -— G2R-2-5
LEO Indicator - GIR-1SN | — G2R-25N
LED Indicator with test - GIR1-SNI |— GZR-2.8NI
bution
Diode DC - GRASD |— GIR-2.50
LED indicalor and diode — G2R1SND |— GZR-ZSND
LED ndicator and diode — G2R1SNDI |— G2R-2-SNDI
with test bution
Plugin leminal | Generakpurpose ACDC |GIR-1A3S  |GZR-138  |— -
@lfurcaled  ITED indieator GZR-IAYSN_|GZR13SN_|— -
conlact) LED indicator and diode DC  |GZR-1A3-SND |GZR-135ND [— —
Note: 1. When crdering, add the raled cod voliage fo Lhe maodel number,

Example: G2R-1A 12VOC
| vollage

Rated coi
2. OMRON has also prepared the above relays with A
physical movement compared with refays with sta
Example: G2R-1A-AS|
3. Standard, NO contact
AgSnin contacts are TV-5 class products,
Example: G2R-1A-AS|
VWhen ardering a TV-8 class model, insert - TV8" into the model number as follows:
Ex 1 G2R-1A-TVB-AS|
4. Models with CTI250 malerial are also available,
Contact your OMRON represenlative for move delails.

Relays with PCB Terminals

DPDT Relays
G2R-2, G2R-2-H

Terminal Arrangement/

Internal Connectlons
13 max. {Bottom View)
a2z

— 20max. .
(28.8)°

i Y 7
J 03) i] gl ) :LT“:
=B %H H‘“M ‘U:H__1 /3

016

In conlacts, which are more lolerant of large inrush currents and
rd contacts. When ordering, add "-ASI” to the model number.

refays are TV-3 class products in accordance with the TV standards of the ULACSA. Models with

Mounling Holes
(Boltom View)

Tolerance: +0.1

%:, 1.3-da.

6,6

5
1
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