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KEYWORD: IMAGE PROCESSING / VEHICLE DETECTION / VEHICLE COUNTING /
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The purposes of this research are to develop an algorithm and a prototype program to
count road vehicles at night in real time using video images shooting at vehicle rear end. The
proposed algorithm consists of two steps; the pre-processing step and vehicle counting step.
The program counts vehicles in a predefined region or frame on the road surface. The pre-
processing step allocated a vehicle in the video frame by distinguishing a vehicle from the
road and forward the result to the vehicle counting step.

Two approaches were used to check the existence of a vehicle. The first approach is
by analyzing the rear end image of vehicles using the intensity and the red color of the vehicle
rear end. The second approach is by extracting vehicle edges. The vehicle counting process
used the results from the pre-processing step which was performed on two consecutive image
frames. The results were then used by the counting process.

In this research, video images were taken from different angles and positions. The
video shooting was done on a pedestrian flyover about 7.5 metres over road surface. The
resolution of video images is 320 x 240 pixels. The resulting vehicle counts by the program
were compared to that of human counts for the two approaches. The vehicle rear end
analysis approach gave the count accuracy range from 87% to 98%. The vehicle edge
analysis approach gave the count accuracy range from-92% to 96%. It was found that the
vehicle count accuracy depends, at least, on the shooting angles and the distance from the

video camera to-the-detecting region, given the same quality video cameras used.
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2.1 UIENLNLIT DY

'
a o Aa o o

MBdENNgteIiuNIaIalla WL NN UEA AN AL Tiun
1) neaun llsunsnaaszininine e nunanusuuouy 1 w.A. 2538 Tag inws qu

w[12] lauenisiipeniamefindssyndldlunasdszanananin Inaniuauouasaady

E2le )

UNn 2 unLLaERansuANTasA s LE s AsullannnisA e AN sa R AlusF oy
A9994L 2 UOLTIIINNTRINILANST BN 39ATT BN QN WML U @3N AMN AN S e Ae |4
ANILHHN T L AT LS I e UM LS EN UL L ASAR L 2 wou Tneid]
ANANNARNALARBLBNN NI AR NN A A 5

2) Analysis of Road Image Sequences for Vehicle Counting T A.A. 1995 Jung Soh way

AUy [14] ldedunassuumeNAnmesiidml (Computer vision) NIF&MFLNNITLENWN MR
P ~ = 1 0 =< o o A A o o
ARAUNUROUU T2ULAZAININTIY U938 nRIkaza T AN UNATIaq 11N T9a3Y
aunnuzlaglddeyalaseainsoun sdanuanmawneunuzinafidul ludagnan
1) Tneaziusiuoug unauzldainnisiamixnisiadeues uninur lutsnanannis
(Tracking zone) = szuiuflavilsgnasisag 4 dupen Aa 1) N19avinteadiezesauu  avldsa
ANIUNTLLLIN A UAM 18N (Gradient-based edge detection) LN@KLMLENTRIA519T
o . dd . , 4 o X odd
WazNNNTRATINedaulszneuNTaNFAeni (Connected component labeling) WWBATINANUNNAL
s ududmnsdouiuruinaesany azlsdunun lunisandnsnuiazin lldmevsilu
dumeuausell2) nnrasadusRnniy | LEFaAN RN N 1R ULLLNTAR (Prewitt  edge
detector) tNana U298 BN L b T uL3 i veauniuuy 3) N13IAAITNLIIUR
fr 4 L L AW\ E -
SNUNIUUL 4) N1IRAANNNTAAR TSN UNINLY TaRRaa18NIDLSLNUATLd LR AR
4 Y « J o4
174 AW IR UN ML TR AN AN ITIIBIENUNINULN AR R LA
3) Vehicle Detection in Color Imagesﬂ A.A. 1997 Iae Juan Carlos Rojas waz Jill
D.Crisman [11] ToWmU1IsUUATIAA LN UNIMLEA8 A ANTNLIARBNNNENINRIN AT LANFS
1 sruuntiantsntanuesniii 2 Tune Ae duReUNTIALTEN (Setup stage) WA 29ATNNT

AT LENWNIMUE (Detection cycle) TUAAUNTIAATLNALNAENATIALIAaUNAZLIIENANE

Tudupaudall IngarsunInaINnAaINT 1 NINLARLNAR lLAasAN AN 2519 WL A 843



auu (Road color model) uazuanstumbinasgruniilunuuiaiiudayailildludunaudall
TURDUNNIATIAALENUN UL FRANNLendauAidunuuiudiun ldldauu (Classify module) 1ag

13911 Threshold udasandaulaildouuliidunguifaaiu (Merge vehicle regions module) gl

]
1 o A

Tfmatianisfniladouilsenauimensdaiunessysiuguniuug svUUaINNI0AFIAaL

b

g uuzlduanndn 90% wAfazdgnmaauianaialunisnmaduuinguluganinainis
Tugasuanuazienadeulmiineatuuuau

4) Vehicle Detection at Night Using Image Processing and Pattern Recognition T p.a.
1994 Tpel R. Taktak LazANLY [15] l@UEABN1IATMATUENUNIMLE IWNAINAWNALLLUNIMAYY Tne
lfn1sdszanananin (Image processing) wazn13aauLzL (Pattern recognition) Taafidunau
winag 2 dau Ao douusniu Intialization phase  amfudeyadnunizresauniieldiun
gauLadnedluniilsennana dounaaiilunisasaadugauninuzlunainaisAuainnig
n3aadunaglnguingass unn L IngAIuInIRIANEEIALTENN TN Y AUNA Filiuas
sraiziesendnansiudatiallnFeuweunuunugda1eBesine Tun1sianaunivue udo
sndulalnslismeuiduutuglésdefindiesunungaumvuzanniige v lfanmnsavinly
Fanziuenssinnaassunanue 1§ Tunnelszans uan i esduldinadia Morphological
opening wae Thresholding AN LEea e U TR AT U ULy 99% 11 500
anseiles

5) Image Analysis and Rule-based Reasoning for a Traffic Monitoring System T p.a.
2000 1ag Rita Cucchiara kazAnse [17] #auaszuL Vehicular Traffic Tracking System (VTTS)
uansagi 3 Tneniidnnas Rule-base reasoning M luN TRs9adLE U ML UAZILNNS
N9y 2 d9undn A Low-level module waz High-level module yanaNiluga Low-level
module fautiamsiheitensaduenummzidiunanateiuuaznanasiu sl
grunaneu azldndnnisesnsiadeuiaesso. (Motion) tngld Spatio-temporal analysis WsN13
nanulutaenatean arldinaEinasdu guaslnmiaenuwanue InaGuusnazinuuadauiiaz
#An3nuuAazIin Thresholding Mimagianizalu uﬁwmﬁummmummﬁuﬁuﬁ’ﬁmj fianm
dnazdulng Tun anaasameszuinale seinaadnsesinisad iunadlndeaziadig

nnndnLBnnew] Ingldn1swezidnignudnen (Morphological analysis)

a9



Moving vehicles in Motion model &

the scene ¢ | calibration
\_>I Symbolic reasoning

High-level module A
.| Moving vehicles in |
the frame Low-level modules

| Moving edge closure | | Headlight pairing |

 E— 1

i uminance
dg’{ggggn variation Morphological

detection analysis
Night frames

FU7 2.1 Taseaiaeszuy VTTS [17]

6) The Lane Recognition and Vehicle Detection at Night for A Camera-Assisted Car on
Highway Tl A.A. 2003 Tael Ming-Yang Chem uag Ping-Cheng Hou [6] lAlduaszuumaufiomesi
HAIN I TN 79929 UE0 99392 AN BN INHE LU AIN AN ARLLIUUNIUAE TSULATATIATY
19429123 NNN9H9LB1ANNHAT WIBsHNEaaanHuazazldR T untsudsuandnglunan 1ag

o v o U U d‘a M v
sruLAzyinnigian vingaaseunauzanndesiRauueun iy scuulildnsaausaussyn

=l dlal 1 U 1 1 2
wrasnnRawaluginanzlWingazadgandinaas
pulananaluudqludesi 911nden 1[12], 2[14], 3[11] azAzaduaunIuuzlunan

A9 SRR 4[15], 5[17],  6[6] A3aadueRNInu lunaINa9AL Taea1uAdei 6[6] A

£% ]
a o ¥ o/

AARINAAILULNUNINUEAADINTTUT TI92A3933 U UNIUWE LA IneRansnan Wi aa9

a o

AruwInuzAagd1autn daueudqen 4[15], 5[17] An sfnsandssagiunlaadianin

a
'

enunnug AN uINdasTeazasaaduaun Uy lalaafatsananaagliguiinves

ANUNINUE WA luuNensidanansIadue uniiuzainsauninsa il ldinezdesinlunisfinmg
Y A= v ax o = a ¥ 9 A

ndas luntaslfauedsnnanmaduauninuzlunainasau nafssndesluyundianin

2N U ANI93998NAINNABILAZ AT ANT-TBIL TUN UL AREUNBLFTIIUN DY

FTIAAL

2.2 meilszutananiwAana (Digital Image Processing)

|
aa o A

nistszananannmanalunisulasdayaniwlies lugtuuudeyanaaivaliainisn

dedeyamaiiiunszuauniasine doapeniiomests Tneidunnuazieninnazeslu

amo o A dd o
stuuufania faglin 2.2 Tnedingufsne Minaadasiall

al



Input i Process ' Output
| Digital image |
ANN Digital Digital i processing | Traffic
Camera Mimage [T - IR ™ Information
e v/ Algorithm v |

o

717 2.2 nstlssunanan A

2.2.1 NFULNEAMUNN (Image Segmentation)

|
ay

nsutidaunniialiganisauendeyanintesdaunsesniseananld  3an1sug
AMFLNTULIdIUNIN AANNTRANIUN Image amplitude Tatun1IRANTINAIINAT19TBINN
ANUFUNINIZAUINILAZAINLANANNTNRAINIUNINE  WaNAINLBaLIDITRYUATAN LTI
d’lj a s | o U o 1 [ al d?
WuRafuasAlsnaunianagn lianansaninisudsdaunanldazaantean

2.2.1.1 MsnuuAAIliALLS (Thresholding) [18]

ﬂﬁiLu_iqziquﬂﬁwluﬁqi@ﬁ@mflum@ﬁma‘mﬁmmLﬁmmamﬁm 1 Aelun I (pixel) GR

P X | o aa ) A o Y S
HATBINNTRLNAIUNINAZURE LAENTT Threshold 2evdauLlsenauiiuminsiduizedzesnIn
TnannsunAntiauidailudiaedu il naImnsaLanANLANFN 8T A UAT NUNAIN AN
o X

UULA9L

n) NIMNANTALLINWLILLELAEA (Single threshold)

o

o Ao = % A N A N v
ANNAMNINHANBUSABIIANNAITHLANAINLH AN L LN UNUNAN ImuNIwnlsznauaag

o

. o X o o | o P oA @ o o
Anadneeg luNUMATINA azlinguaeeaszAum 2 nquiiuAeqan niiduinguazanninilu
WUURY TeazanunsnLandngaanaIniunddliat1sdaian arunsauansdalnunsuaasnin

f(x,y) leaegiin 2.3(n) nrsutisuendngaanainiunaesintaeuiAlauie T Adaiunsouis 2

k1)

'
1 o ' '

nguAINa1raananiu IngiansunAtiautivaandalnunsuneganaiganetssninqngeg

U q a q

| 1
! o a A

2’/ o £ alld 3| o ! A
anunuualiqanan (X, y) niatsessumn f(x,y) > T ifuanninaesing 49uqnauiiva
LR
HUaANINAUNAS

) N13MANTALLNULLMANIE (Multiple threshold)

o

anuAININLsTnaUffenaeing uNMARIREd1e 2 Suat luiundanta s

q au

'
o

Adaudaiaglnmildalnunsauuy 3 gaullen Asgud 2.3(2) azauunganan (X, y) 9y

qan waesdnguandn T, < f(x,y) < T, uaziiuqaninaesingnassdn f(x,y) > T, uazilu

qanNNUnaIan f(x,y) <T,



Freguency
Frequency

I

I

|

1 1 1

T Gray levels Ta Tz Gray levels

(1) AFUIANTALLNULLEILAE (1) NFVIANTALLNULLIYAENEN

7171 2.3 mMsmANIauLNAINFA NUNINTBIAITEALIN

nsmAdauLivenadeulieg luguuuesilidulifeannisi 2.1 [18]

T =T[x, ¥, p(x,Y), F(x, )] . 2.1)

a

Wa f (X, y) iuarssduminasnan s an (X, y) uaz p(X, y) wassaniimimediosdu  (Local

R

property)  1849AAINAN 111 ANTZALINRAEL839AN TWINALALIT HAAAUENAY D4 AILUUY
(x, y) Inavinldnnansalgnuans g(x, y) Alduasainnimndiautieiuniwszaumna f(x, y)
99

FoeiAlAuLe T HA1AIENNITN 2.2

1 if f(x,y)>T

g(x’y):{o it f(xy)<T L (22)

o

a0y e = A @ o = oy 2 A X o
AANINNRANWTL 1 AaqannnLludng 2ouenannIWnRANYINAL 0 Aeqan nATuNuuAY
2.2.1.2 n9m5991%1UaU (Edge Detection) [19]
N19MIANI L8 LB LN lannsauendeyanweantdunziansine (Region)

o A a : % = o =< |
VL@ Iﬁﬁm’ﬂ‘ﬂ‘]_lLﬂﬁ"‘]’]ﬂﬂqqmwﬂﬂmqﬂﬂlﬂ\iﬁq’]llL°1|3JLL@QQWﬂﬂ@WuQiﬂﬂﬂﬂﬂ"ﬂﬁﬁuﬂ UINAINLLANAIN

Axnaziutaulidn drataxunnansiipntas sauazmivlidnian 39n9maauresinglu

o ]

nwieguanedaingaziaisiuiainnisasuutaseesraun ldannnisneyiusauALIA1e 189

i

AURUSEUNUNT (First Order  Derivative) azfianisunannnisdsuutlasaaafaridy

q

f(x,y) Fududrsziumiaasaninaiame diiraiivenluianisiuuauuaz s azls

[ N dl dl = g = o . e a " Y o &/
ANNIBURUTAUAUUT TFENTN NFLREUR (Gradient) uaziilunaeafiusEnd uangldnad
0
—f(xy)
H (X y) | | ox
Hc(X’ y) = f(x,y) ...(2.3)

0
vf = 5
oy
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Thei § f (x, y) lunisaaululuiuau (x)
X

0 a z
WA 5 f (x, y) dunisunaaulunuas (y)
T9dM2 LN 2 NAN1Y Az urrnreanALAes (Magnitude Vector) 2894NN159 2.3 @4
Deneluad lsail

1
vi = I:Hrz(x1 y) 'y ch (Xv y)}E ...(2.4)

wsilunedfiRasnsadszunnan ldannnaslaanduysal faaunnsi 2.5

IVE{ = [H, (X, )| +|H (x, )| _..(2.5)

AUNANINNTATIAUNTDL LFAINANN1IN 2.6

¢9=tan‘{m} ...(2.6)
H, (x,y)

v o o

AN USAUALARY (Second Order Derivative) Hlunasiasnunnisilaauuil asanaiaridu

4w . 7 \ o e e % 3
f (%, y) FuiluArsziumnaesannngednis lnan1sinannisi 2.3 unmAteyiusanaiy azls

aunnsluaed
a 2
o f(x,y)
Vif = 5 (2.7)
— f(xy)
oy

Asnsmnaeulaglddaniiunislaiua (Sobel) ifudtuniantanlduseuaasdnglunin
aunsninlalaglduiianan (Mask) auam 3x3 Auau 2 wiinn vinaaulagdis (Convolution) i
nwlufianauny x - wazunuy  asiaeisdiauaylddudeu Inaninnsunaeuvasing inaldsa

anuns sz ldAn Mask Coefficient #aid

1 2 1 -1 0 1
0O 0 O -2 0 2
-1 -2 -1 -1 0 1
(1) TUAANINULINBY (101 X) (1) TufiAn9uLAg (4N y)

77 2.4 winnaesdasudunis e
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v 1 1
AUN1TMNLRL VBT MEAEABWALT (Canny Edge Detection) [19] siuiludnasuiienm

q

1
] P %

2eu289iRg lunWlfeeaNUsc&MENn AeausnMaIaLN NN BT ILATATY I ILNAUGN
wanseanyureuteaigalaadismi 4 Tuneu esunafssielly
1) AN EeL (Image Smoothing)

o

dl v o o o 173 o

Wann f gnsunausaadyryinsunau nsadndnynynusunounin iieeldWariduntg
= ° o 2 co = ) < A a4 o - N
deu nmuall G Aefleiduindidieu (Gaussian) TeilAnaaeiiu 0 uarldaueuuuningsgiu
fu o tnuuadlipe f, = f*G

2) NIMNANANNWANFN (Differentiation)

NIMIANANUANANTBdANITHLAIAINaAuTelLSsBnqAnilaaui ALl x
waz y annnsAuauAdauilsznaunshaud G, uas G, luudazannn (x,y) Taeilszann
ANTUNATRNTALNW (Gradient magnitude) WAZAANNFAIRINALTALNN(Gradient angle)liis

a 1% dl d‘ o o Y o O a

azdinega (X, Y) AaannIT 2.4 kazdunien 2.5 anaaiau [16] uazldsaaiunislaalunig
Gy

nanldAanininsdaus E, aanaApad | Vg (X, y)| uaznniianis E, anenas
a(x,y)

3) m?ﬁﬁﬁmﬂ"]mﬁmﬂqm (Non-Maximum Suppression)

o ° ¥y ] = : > a o =

NAIRINNITATUIUAIR UL TZNBLINTAEUA LULAR AN N LAATI T ura LA N1 T
Anaunzesteun A luganwindiAesgeaale duiunisinaeuniwliunesaediniamidn
o 4 aad e ad VWIS, 5 = ,
A liNNge TRTHEunINARAN INAR A ALMIAINGaan W INALAEN (Neighbors of a
pixel) AN TURUIRANI9TRN TR EUE (Gradient) 1iidln 0 Inafsaazid e nmail

Waiansuniianig 4 Aanaglunsazqannan (x,y) Aa d,...d, denuusiilu 0° 45°
90° wax 135°

a S v = P Ny P o=

-miena d, a9lnawneniu-Eg(x, y) 1an a0-El(X,y) Hedasndnslasiviiaes
NN 2 qassudenAn1ees d, Wnavua 1 (X, ¥) =0 waluniemsaiudan navuals
Iy (%) = Ed(x, Y)

o ey v < A )/ o o Ay

HAANSTLARAN TN 1 (X, y) Behanw E (X, y) Maeannnnangatesmeunini ldunn
anoanhludo

4) NMIRUUAANTAKLNTE929L (Edge Thresholding)

Tnadaulun)udannaniuuaAlaLLRzININ1IM AT ALLSLLLLELA L2 TIVNN 8 AN
> Ay LA g P ) = . o o Ry
fnapnnidA1reunInnditetisandiAiauLisudodureuidsngazlianysnd Aniuassieg

AUUAANTIALLN 2 ANPBLAINIUATEININAN IR LLAIENqANINANANEE 72 1d AT AULINTIIADY

' o '

wdraziduduraundqanindansatiuetisanysnl AuuaA1lauis 2 A1 7, uaz 7, o
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4 o @ v o < .
7, <7, Wanarsaunnaannimduzaunanwlu Iy Wnauuaganind 1, (x,y) >z, 1iu

o

1 dl 3| 1o % dl a
aunwvdkazainaaidureuninlud Avualiaanini 1 (X, y) > 7, wazegRniuqann

dl G| 1 1 ] o o o-d' v o 'S . . =
nduraunwluudadudusauniwigunu mmwm”lmﬂumwmwmgmmm (Binary image) ¥

WARNLANIZURULBITRY NN

2.2.2 n9isznrananIng (Color Image Processing)

2.2.2.1 N IMTFIUVDNEA [18]
n) 2UL3 RGB (Red Green Blue)

s21URA RGB Wludnldaiuiunisldenuiuaanineannames wasiiussuudninaann

[

NNTNANATRILAIN Uz NaUARELUANANID9LA9 3 A AAALAY (Red) A8 (Green) WATHNINRY

(Blue) ludndaunduidNrasutdurasfonuansnaiy Wuluusanaedd  RGB Wadiaiiinng

nantuudfiafluadus19 AEaNg) "Auuuuan’ (additative colors) Asgilfi 2.5(n)

COOL
Bicc Cym

Magenis ¥ Whir

Black "

QG o = s
Yellom

(1) FEULAMLLILAN (1) RGB cube

U1 2.5 :2U1A RGB

wuuAnaesdtannsaunulagldggnunatauia 1 wise Asgly 2.5(1) tTnefd RGB 1l
wNuWe 3 1a9gilgniaAt laausdiazaladlugad [0,1] 0 LAASDIANEALAY 1 UAAITIAINM
' Py ° o = = a :
a779 nAFANLULANa8Y RGB azlsznausioaszuiuningd RGB 3 sewunmiiilugaszsie

(%

U TN E N8 519N INANABILILABNNA LA B8 AN THANALIB T U LA 3 A9aziin
THAAARA Luasn N

%) $2UUR CMYK (Cyan Magenta Yellow Black)

azuud oMK dudilddusunisldowiueiesiad weaiunsgnaanauuasasieu

o

A1N3Hn2ed e UAIATIANTENUALIRRARIS 7] SRTIUAzAANAULAITINATINENIARLLINTZAL
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v

BudnazieusanuinanalfiiuluiBuiaianas dsenaudae Auasund (magenta) AunRuuny
1Be19 (cyan) UazAaes (Yellow) uaz@nn (Black) agnuandnsaiuaziiuilugann asizen
52UDRANUIN "szUURULUAY" (subtractive  colors  system) WAANAIZLN 2.6 Te@1NNTOUNY

wunanaasiiluglgnunaiawa 1 wdaglinisiavueyy 3 yunwaeluluuanaes RGB

gﬂﬁ 2.6 7S ULARLTAL (Subtractive colors system)

A) FYUVR HSV (Hue Saturation Value)
al [ ddsl} o o CI | 6 3| o aal
TeULA HSV Lﬂumwugﬁumm‘ummmmummummmmwuwLL@:Lﬂumemmmﬂ

wuuuienRansndlaeld Hue Saturation WAz Value WARIASILIN 2.7 &9 H(Hue) AoAAaa43

WAN(WAN WenuartnRy) AwaitugndnssiiisusanisadnailunsdedniA1egsening 0 Dy 255
B9t/ Hue AWML 0 azunu@unsuaziile Hue HAinauEess dfazlasuudladllnig

=3

v
awlnminresdauns 256 Asazndunniuaun@naie lnaaunsounulieg luglaeseamldnin

o

AN3197 2.1 dau S(Saturation) Aa ANEN — AINERUIBIANTALTTUITETUNANAAALENANTD

i Pypupe

9898 1HedNN S=0 azlailugdung WeadnHen S=1  arlganiAnudunInIasdiuuay Vv
(Value) A8 UNUUAMERTHNUANNATNTBNA [NANAINAT NG IARTNIHAINAT 19NN 18
v=0 azliludnn V=1 azlpanai19unn

9) TULR YIQ

'
a

s2uud YIQ Wuszuunldlu TV broadcasting Wie ldanuiuinasimiluuuaninn Inafan y

AaAd LAY dav T ey Q ATty idnsiadaasnn
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Value

Saturation

7171 2.7 s2UUE HSV

3 89A7
WA 0
Maed 60
g1 120
A 180
vt 240
O, 320

#1997 2.1 A1 Hue g lug1laesadan

2.2.2.2 mMsuilasAdszndnessUuRANe o

nsuasAdludauiiazasuiaianisutlasnnend RGB iluszuudsingg

) N9iiladn g RGB Wlinwszsuwn

A a 9 \ v O o2 a ~ g o

Wagannnistszuianan ndrantneeaenn el nnazudasandunnszay
WnaRn13UlszNaananIn TunadNnesNwendaulsenauae9diudouLlsznauaa9ANN N
LAYAANAINTU BLALAIULTLNALARIANNHIT N LALLM UAIULAAYAN T AL TBINTNA AR Y
A Tunadn MulasnnAddlun nssaumnldiuloun Tuead YiQ 9l Y WuAtuananny

Wnnas AansldaingaNnisn 2.8 [18]

Y =0.212671R +0.715160G + 0.072169B .. (2.8)
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) N3uLlasn g RGBT HSV
AR LA AR LA il
;{(R—G)+(R—B)}
Hue H =cos™ - ..(2.9)
{(R-G)*+(R-B)(G-B)}?

Saturation S =1 3 (min(R+G+ B)) ...(2.10)
R+G+B

Value y_RtG+B .(2.11)
3

M) nsudasnnd ReBfli CMY

£
Yo A

ANNTDANUIULARZA AR

255—-R

255-G ...(2.12)
255—-B

<=0
i

2.2.3 msszuranan WL TIEUgIUINE (Morphological Image Processing) [20]

maﬂi:mammmwL%qﬁmgm%wmLﬂumiﬂazmam@m‘w‘l}mmiLﬂaﬂuLLﬂm@“ﬂwmz

gﬂé’mu?@‘imm%qsummw ma‘m"ﬁLﬁum@ﬁuﬂﬁu‘imﬁﬂﬂiﬁm n13ag18a1nA (Dilation) Way N9

)}

1 1 ¥ k% v

n3eu (Erosion) Tvaznadlngazidansiaani uanaannisaiiunisingudaitinaiadnesiuudadad
n1AHuNTaY 7 BnlkAnas Opening  uag Closing W N19szananan nTedniguinen
94:!/ o 'S o al ] |3 a o agf k23
anInsziaana AN INANEaIFINERY NINTTALWI UaTNINE atnalafimneuddaildnig
v
UszanananWIdg uIne U AN aigua Nty

N3ALERNTULLRU1UANEN (Morphological Operations)

1) n1gUsngaum (Dilation)

msstnsawIailunnsvensun aaeing lunwivea mlszassuisilszngs v iietlng
< [ A ¥ dl 1 Y o [ dl 1= a J o | 1 ¥ o 1 d‘l o ¥
wan o Wwing vise Minedng lidng 2 dngildfaundnianfiuudegindiianisnsedeniuls
usiu uanadsgili 2.8(1) nsaensauainlalagadoutlsznaulasaaing (Structure element)
asuunILAalaaudauilsznautasasludneaizingaiuniiiaeulagdu wisieiundunau
NIATENNNG N9TEN AU ARTURBUAIT

1. fangudnanresdoutsznaulassainmessiudn 00 Tunaw ludesaniiunigle o

wazliiaeuanndinlassa¥wlliaannindalyl
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2. thanAudnaaesgaulsenaulaseafransediusn 1 lunan Waniiunisdausn
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View Details

Key Features

Image Sensor Type

Resolution
Optical Zoom

Camera Type

Lens

Interchangeable Lens

Optical Zoom

35mm Zoom Lens
Digital Zoom
Focus Type
Focus Range

Macro Focus Range

Focal Length
Image Quality
Resolution

Resolutions

NMARUIN A

ANANLUAUDINAD

Fuji FinePix F601 Zoom Digital

Camera

CCD
3.3 Megapixel
3x

Standard Point and Shoot

Without Interchangeable Lens
3x

36.--108 mm

4.4x

Autofocus & Manual Focus
24 in.to Infinity (w)
8.4-31.2in. (w)

8.3-24.9 mm

3.3 Megapixel

1280 x 960



Video

Video Resolutions

Video Speed

Max Movie Length
Video Format
Exposure Control
ISO Speeds
Aperture Range
Shutter Speed
White Balance
Frames Per Second
Storage

Memory Type
Compression Modes

Compression Type

File Size (High Res.)
File Size (Low Res.)
Flash

Flash Type

Flash Functions
Viewfinder / Display
Viewfinder

LCD Panel

LCD Panel Size

LCD Screen Resolution
LCD Protected Position
Interfaces

Interface

Video Interface

Power Supply

89

320 x 240 (QVGA)
15 fps
Without Limit (Depends on the camera free memory size)

AV

1600

f12.4/f12.4 (wit) - f2.8/f4.5 (wit)
3 - 1/2000 sec

Manual

5 Frames

SmartMedia Card

Basic

JPEG

1.2 MB (107 images on 128MB card)

.13 MB (about 985 images on 128MB card)

Built-In

Slow Sync

Optical (Through-the-lens)
With LCD Panel

1.51n.

110,000 pixels

Without LCD Protected Position

USB

Video Out



Battery Type

Battery Life

Included Features
Self Timer

Mp3 Built In

Built-in Microphone
Built-in Speaker
Tripod Mount

System Requirements
Operating System
Dimensions

Width

Depth

Height

Weight
Miscellaneous
Exterior Color
Included Accessories
MPN

Product ID

More Information

The FinePix F601 Zoom integrates full digital multi- media video and sound with Fujifilm's new
3.1 Effective MegaPixel Super CCD, and fitted to a sharp 3X optical zoom in the stunning
trademark vertical design. Fujifilm's new 3rd generation Super CCD system produces a

maximum image file size of 6.0 Million Pixels. Also the new 3rd generation 3.1 million effective

Proprietary Lithium

300 Images

10 Sec.

Without MP3

With Built-in Microphone
With Built-in Speaker

With Tripod Mount

Microsoft Windows XP

2.8 in.
1.3 1in.
3.7in.

0.49 Ib.

Silver
Strap
fpf601

20234731

90

pixel Super CCD system can yield 1600 ISO at 1 MegaPixel with minimal electronic noise, higher

shutter speeds and extraordinary performance. An optional cradle helps charge the Li-ion

battery and acts as a simple USB computer docking station or base for PC-Cam

videoconferencing, and can also connect to your TV.



View Details

Key Features

Image Sensor Type

Resolution

Optical Zoom

Camera Type

Lens

Interchangeable Lens

Optical Zoom

35mm Zoom Lens
Digital Zoom
Focus Type
Focus Range

Macro Focus Range

Focal Length
Image Quality
Resolution
Resolutions
Video

Video Resolutions

Video Speed

Max Movie Length

Sony Cyber-Shot DSC-F717 Digital

Camera

CCD
5.24 Megapixel
5X

Standard Point and Shoot

Without Interchangeable Lens
5x

38 -190 mm

2X

Autofocus & Manual Focus
20.4 in. to Infinity (w)
0.8-20.4.in. (w)

9.7 -48.5 mm

5.24 Megapixel

1280 x 960

160 x 112
16 fps

Without Limit (Depends on the camera free memory size)
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Video Format
Exposure Control
ISO Speeds
Aperture Range
Shutter Speed
White Balance

Frames Per Second

Storage
Memory Type

Compression Modes

Compression Type

File Size (High Res.)
File Size (Low Res.)
Flash

Flash Type

Flash Functions
Viewfinder / Display
Viewfinder

LCD Panel

LCD Panel Size

LCD Screen Resolution
LCD Protected Position
Interfaces

Interface

Video Interface

Power Supply

Battery Type

Battery Life

Included Features

Self Timer

MPEG

800

f8 (w) - f2 (w)
30 - 1/1000 sec
Auto

2 Frames

Memory Stick
Uncompressed

TIFF

2.51 MB (51 images on 128MB card)

.07 MB (about 1,829 images on 128MB card)

Built-In & External

Red-eye Reduction Flash

Optical (Through-the-lens)
With LCD Panel

1.8 in.

123,000 pixels

Without LCD Protected Position

USB

Video Out

Proprietary Lithium

410 Images

10 Sec.
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Mp3 Built In

Built-in Microphone
Built-in Speaker
Tripod Mount

System Requirements
Operating System
Dimensions

Width

Depth

Height

Weight

Warranty

Warranty
Miscellaneous
Included Accessories
Product ID

More Information

Without MP3
With Built-in Microphone
With Built-in Speaker

With Tripod Mount

Microsoft Windows XP Professional

4.751n.

6 in.

2.75 in.

1.5 Ib.

1 Year

AC Power Adapter

20255701

93

Combining point-and-shoot convenience with a host of manual photographic controls this
camera is sure to inspire digital- photographers to-expand creativity and get better results.
Armed with high-quality Carl-Zeiss optics ISO sensitivities of 100/200/400/800 and shutter
speeds of up to 1/2000 second in auto mode the DSC-F717 produces stellar results even in the

most demanding of shooting situations.
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Abstract

This paper presents a image pre-processing to
improve vehicle detection at night using video
image processing. Vehicles' edge are detected in a
defined area-to find a position  of a ‘vehicle.
Vehicles passing through the defined area are
counted to examine accuracy of the method.

Key-Words: vehicle detection, detection at
night, video image processing
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