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ABSTRACT

This thesis presents the vehicle passing distance measurement technique in the opposite
lane during night-time using image processing in order to provide the excellent efficiency of the
traffic intelligent system and also increasing the safety driver.

There are two types of vehicles including sedan and pickup car, which use in this
experiment. Firstly, the marking of the opposite direction vehicle is adjusted by each 30 meters
which this information uses as the reference information. Secondly, this information is required to
transfer to be the original relation equation using MATLAB program. Thirdly, in the experiment
testing, the distance of the car’s headlights is captured and processed to calculate the appropriate
focus of stereo vision technique in the image processing. The distance of the car’s headlights image
value is then used to calculate the distance of opposite direction vehicle. Finally, the efficiency of
the original rélation equation is improved using the analysis regression equation of a continuous
response parameters combine with image processing to achieve the efficient accuracy.

The results show that the Y stereo vision provides error value as 0.01 % for the distance
of opposite direction vehicle. The graph relationship analysis between independent variables and
linear polynomial dependent variables also provides the maximum efficiency of prediction at
30 - 240 meters. While the X stereo vision provides the accuracy efficiency 63 %, in consequence of

the error of the X stereo vision relates to the analysis regression equation.

Keywords : Depth of field, Blob Coloring, Regression, Polynomial (quadratic polynomial)
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2.8 Sinnzrmsulanameadauazandaius

Regression Analysis
'S )

Discrete response (Y)

¥ i 4 .

Linear Regession Non-Linear Regession Logistic Regession
|

S !

Polynomial Regession Multiple Polynomial Regession
- Single (X) - Multiple (X)

|
Y “
Quadratic Cubic
Y
Simple Linear Regession Multiple Linear Regession
-Single (X) - Multiple (Xs)

AN 2.18 MITNTITHANUOANDUIUUAIE

A28 HAANUATNAIT TN IEALaA0eY Fadunoend 2 ¥iiade
uumimﬁ"m Continuous Response u.azl.mu"hieimﬁm Discrete Response

MsAnTIErNMInanounsonsulanan1eadf (Regression Analysis and Correlation)
Hussnsmeaans] ed1anileiiininiundszgadldlunisiszutanadoyaluanuite
Aouthannuas 19aeaumaduasaioduldsiuaasnnuduiuiszniudunlsaed
wiownnh Falszneudaulsarumilsd (Dependent Variable) Fudlsdasvednloonils
@1 (Independent Variable) 19UA1TE uzwmlﬂaﬁmﬁmuﬂNmﬁuagiﬁuﬁmﬂmﬂﬁuuuﬂawaa
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wlsdase (x) femamunlsulasvesiumisgudnamsvesas innndos 2 @2 daudauls
AT (Y) ADIZUZMIIVBTANAIUNINT

Tlumsiinszimsannse WnSondnlsdase@aiuie  (Predictor) M3 @113
n52AY (Stimulus Variable) daudaulsmuiinGonidaulsneuauss (Response Variable) 130
Saulsinauat (Criterion Variable) SiidamennssliftvsdaifoaszGonmsfnuinnuduiugiiuh

MIANTILNMINANDEDEN410 (Simple Regression Analysis)

2.8.1 MFIATIZHNMI0OA0LLBE1IE (Simple Regression Analysis )
AomsanEInuFuRUSsEuIedsay (Y) 1 dnuduilsdass (X) 142 Tagh
TugausnznEnnuduiussernie X i Y lunwisadu

£
daiuaumsidunaney Ao
Y, =B, +B,x+¢& (2.18)

& 1 P - ar l’t
1o B, = fnaNnIegAdAALALAY
B, = AMFUYRUTUATY

4 N
€ = ANUAAANNDUDLNTN

fix) A

) = a;+ azx

MAN 2.19 NIDANOULVY Linear Model

-~

y; =atbx, (2.19)

. =fAnlszinamsves y

y
a =misznmunsves Bo
b

= milsznmumsves g,
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J ) - —
Taun €; =mAnuAANaIA (Error) oz €;=Y; T Y

o ﬂ’f ‘,.“ A - ¥ =]
QH'LIfl171J5$N1ﬂ1ﬁ11ﬂ'liﬂﬁﬂﬂU“ﬁﬂ?ilﬂﬂﬁﬂﬂ'ﬁﬂﬂﬂﬂﬂﬂlﬂﬂﬂ'lﬂ']'lllﬂﬁﬂﬁ']ﬂﬁﬂﬂ
A e -

- e ad o w -
figa ¥35Nion 4R Mdadeniouiiqa (Ordinary Least Square 130 OLS)
Tasndmuald SSE = HasIuupIAINNUAANAIA (Sum of Squared Error) 130 n D

o a 1 & n — @ : i @ A o [ @
IUIUAIDYNG DN Y — a+bxi fgatiumsna y fuy fanNUIANANUTTBY

o = J 1 o o 1 - ar
nqﬁmwagﬂu'ﬂwu 20019ABanNU b

n
awldn SSE = ), ei2
i=l
S 2
SSE = X(y;—9)
i=l
o 2
SSE = X (y,—a—bx;) (2.20)
=1
i a i I¥iRaA SSE diga
OSSE n
= _22 (Yi —a—bxi) = 0
aa i=1
OSSE n n
= =2 Xy,—bXx, | = 0
Oa =1 i=1
; n n
92147 Yy,—ma—bXx;, = 0
i=1 i=1
n n
v 2 y; —b 2 X, = na

n n
a = Zyi—'bei /n

i=1 i=1
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a = y—bx 2.21)

wiA1 b A 1diAa SSE Miga Tasunuai (2.21) Tu SSE 92187

i 2
SSE = X I:yi =(y— bT)—bxi]

i=1

2

S = E[lny=7-bx—5
i=l|: :|
OSSE n
— = 22| (y;=)—=bx,—%) [ (x,—%)| =0
~ = -]
OSSE n
— = I ;Db ) || %= =0
= =14 J =]
OSSE n .
— = 72X (39X —X)—b(x; —X) =0
| ]
aSSE n n
wldn —<— = Z(xi—f)(yi—?)—bf.(xi—f)z =0
30 i=l1 i=l1
2 & =Ny, =T
p = i (2.22)

n
2
Z (xi =%
=1

2.8.2 mioasesuuyliifhuFudu (Non - Linear Regression)

flymlumad§iddmngfednvaznmisniznevesdeyain lioglunmiuuves
a P N Ve - &
Faudu msnszowvesdeyadivauuhhinludnuas liFudu (Nonlinear) Fenas1daumslu

P = 9 o o VA A " = s

amunnveailanduwyn Seez Imafinoanswinnd FauSendimsAinsizinisannesuyy

WYL (Polynomial Regression) Hanysizisui@oafunuuFadu
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1) MIANLENUUNTMIN (Polynomial Regression Analysis)
n. Ruilgmaanudiniussznhadaunls lidhugadu

U MWHUUANNTUWUT

2
f(x)=a +ax+a,x +.,.+amxm ; m= order (2.23)

I 2
e = 2. d(x,) (2.24)

=1

= A

e ag,a;,..,a, Ao AsTwesvesmsanney MianigagavesIng Tudlva fie
L4
N-1(@%U n>=N-1)
a) Wumsdinngimsoanesi ldruilamanuduiutszuhadunlsi i
a g o w A o = & o~ W w
Faudunsaoniiga 2 1o scatter plot § ndrzmugaGouiuuu IR Falinarwszaud

NN 2.20

fix)s

v

NN 2.20 MINANBULLY Quadratic Model

2.83 madanislumsinnzvanuances
4 o 40 w A’ g A
ilsnniagiszasandidgvesmsaduaumadunansstiuinnielssnunse
o o Ay o : 4 ) 1 ¥ s v & &
winnsaiaulsideansinm dniuieanuiulyhaumsiduasassaiuumivamse

i ldwensaldauds 1desesdeaiimanaaey Tavordomanasnieg 1dun

1) duszansmsaaaule (Coeficient of Determination : R’ )
] ¥
R=miioduenanuiulsimuavesdan)sawiiaungquoindunlsdasyiovas

whlnslaei 0 < R?< 1
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iag €; = MANUAANAIA
Taoh € = y—y (2.25)

¥
dniu Ze; o masauMdsanivesmInuAANAIA (Emror Sum of Square: SSE) [9]

w3onuussaudi 1ie19e5116'14 (Unexplained Variation)
i 2
SSE = Xe2 = X(y;—9) = X(y,—a—bx,) (2.26)

UNUM a =y—bx IuaumsQ.25)

Ye,2=X(y,— 7 +bx—bx,)
2
= Z[(yi—?)-b(x—fﬂ
=3[ (5= ~260y, = Dx =D +6’ (=) |

= 3y, =) 263 (x, —X)y; —=¥)+b Xlx, —%X)’

= Z(xi _-i)()’i =Y

b -
(19970 5, =7 (2.27)
oy b2 (x -%)’ = 2z —~XXN5:—F) (2.28)

Waums 2.27) unulu aums 2.28) w'1édn
):eiz=Z(yi—?)2—b2(xi—-?)(yi—‘i) (2.29)

VNN (2.29) 81 b = 0 MIeANYN y fU x Tuanuduwusfumougasinnny
Q" =1 o 4 A ) -
wlsisruimuaiiaunguninileivouin iannsoesuela

unum b=0 luaums 2.29) 3'1én

el =2(y,—7)? (2.30)
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¥ ¥
Fariu X (y; —¥)? fieanuulsdsauianuanse Total Sum of Squares(SST)

o =) [ i — " a‘: -
Tuiweaduadiu didr Ze; = 0 winvanwhanumlsdsmiamuaiicumgunnn
o 4 - o
anuAulshannsaosueld Tasdaunls x

Unum Zeiz =0 Tuaums2.27)
wld 0= X(y;—¥)?—bZ(x;—XXNy;—7)

bX(x, =Xy, —Y) = X(y;—7)> (2.31)
HAAIN bX(x, =Xy, =) Ao anufunlsicusasiueld

MINauMs (2.26) 12181
E—F)y~F) = BT (x—

bE(x, —X)(y;—¥) = b’ L(x;—%)?

b, —X)Ny;—7) = sz(xi-f)z

bX(x; —X)y;—¥) = X(bx; —bX)?

bX(x,—X)Ny;—¥) = X(bx;—bx+y—7)?
bX(x;—XNy;—Y) = XZ(bx;,+a—7V)?
bX(x;—X)y;—Y) = ZG—Y)? (2.32)

ar : ) — — — A —_— ot A
duidaaqlldn b, —X)y; —Y) = Z(F—7)? feanwiunlsiignnia
osuw'ld Regression Sum of Squares (SSR)
3 ] "
anuiulsvanue = anuduulsiamsessueld + anudunlsiluense

osuwld

SST = SSR+SSE
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Sy, =¥ = TGP+ Ty -9 233)
. awiulsiaunsoofiny 14
(g -~ 5
ANUAUL TN I UA
SSR SSE
R2 = _ — 11—
SST SST
5 G- b’ E(x; =)
R = —_— — e ———
Yy, —y) Sy, —y)
2 bZ(xl_-}-“)(yl_?)
R = (2.34)

Z(Yi _?)2

ey o o 3 Al 2 "_2 ar
wanemg : lumalfiadminaueriam R uaz R Twiouaiu
v
& rRE=1 wmeanuanuulsdsiunanyaunnaunmsaanee uaz Ll

wlssauneinileduduas (188 error H30 SSE=0)
y 1 "
&1 R2=0 nuoaNuANUUY5UIIWNIMUANINA error tazAIvDY y Nlavuuilag

T T ldNamagusind x finfdoumlasll erndn i@ hilidunsenanessznin x fuy
2 : dad
8 R”=0.90 manoaui 90% vesnnumlsilsauidaiulu y mninaunisoaney

v
Hazdn 10% voannuulsUsIuNInuaNIA error
@ a a o a & o 1 . Ly =2
2) dulszansmanaaulondsumla (Adjusted Coeficient of Determination : R )
4 (-] =l o -] 1 2 ci o L =y
Tunsdivesdoyaminndnuiiinaudesornildm R id o lalmguiuly
ar n’t (-] L) 2 al (N T o =] n" o e xi o 1 —2
wiusuihm R”ndsudelmiSenndulseansimdadulandsuawdvie R
P -
Zly—%) Ha—k=1)

Z(yi"Y)z /(n—1)

e k= awunlsdase R = 1—

—2 SSE (l'l_l)
R .
SST (n—k—1)
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s a—R*).(n—1%
R = 1-
(ngwlsimddinmulazmauTadmsmuna
. <2
N i 2(y=9,) (a—1)
lupsal k=1 R = 1-— =
2y —7) @=2)
" SSE  (n—1)
B~ = 1=y
SST (n—2)
2
» 2 (1=RE")(n=1)
INFIZRTUY R = 11— (2.35)
(n—2)
2.9 n'm:nuﬁﬂﬂmnmmgmmnm‘nhzmm (Standard Error of Estimation)
3 2
e = Z(y; —f(x;)) (2.36)

i=1

9INAUNT (2.23) Linear or Polynomial Regression Wanduduassdmivyadoyai

SEE = (2.37)

e, SEE = anuamandsumasgulumsnenset [9]
Yy = azuuunensaivesdliniy
N = fwuendn
K = $woudwlsdasevsedulsduluaunmsoaney

2 o e ) A J ar 1
S Y-Y") = waswfidadeuosduiinio (Sum Squares of Residuals) ¥a19#a00

91 SSR 130 SSres
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2.10 ?lﬁf'tlfl'ﬁﬁum.l 2 M1 (Binocular Vision)

binocular vision

M 2.21 Sdoviendiu 2 a1 (Binocular Vision) [10]

2.10.1 m3iaszazmadisddeviminuy 2 m
mM3faszoenedasnwIdrimiuuy 2 m fe MimuiuszezyesingInam 2 ia
] o o ' ° ' o
2 aelgnnmssunimuuy 2 m@wendes 2 d)nsegauazdumueiu szoenanld

o aa P
annsorhnlFlunsadianin 3 154 ldawnini 2.22

M 2.22 msewnwadonmiiuy 2 a1 [10]

DS =fd (2.38)

Tauh D 10 328¥91NANINN (Disparity)
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S fip S2UEMINTEHININENUIAZAIU
£ fio mav1Tifaueant (Focal Length)

d fio vz TWA e (Focal Distance)

& 1 ¥ q 9 ' ' o -
MNAUNS (238) Fananoanun ikagusznineLezraesniadeeny
seozvszianmiuamisuhdumaguszniumenm Ifavesntussoz daudadgee

Fdnnnmiiu 3 34
d 1« k1 o ot [ ol A
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fudi 3 sovudmiadauyana 1470
fuii 4 soousmisdanyang 1480
fudt s savumisdauyana 1500
fud 6 INNITTUL 1530
fuit 7 JONITVL 1550
"yﬁ 8 SONTZUL 1565
fui o IONITUL 1570
il 10 JONTTUL 1510

& o e b L
Fananmsnanoaszuonoon 14 3 nuumudnyuzdoyailddradedsil
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41 wamsmAzeURit1eBsInAIdEvesszEzantlv 2 Asanihsaeds
Tutuaouiiiutuaeulumninmaiaeaunlsziana Fuilunszuaumslums
MszogHennadne 2 aluszozfifmuadaudszos 240 ATAININN 30 LIATHASTINT
msinasvemadninszeziug dhedefuszuzeieuesli 2 manthsafiuessnndeyamms
(Specify) voasnlFluminamouudaziu Taodiiuimsawniwinnisodunmuuy JPEG

(Joint Photographic Expert Group)

4.1.1 Yszananamniianinndes 2 M luszeznmrua
annsauaasdoyaszezresznine nadne 2 anlunm Geog 2) uazszozves
o - = w d9
sofgaunauInieszeznnsathvuioufandos (seozz) Mnyuued laniAmiaIms

¥
Uszuananm s AMNUTZITA19Y ATl

MM 4.2 HaMINARDIVBITOAUT 1 (Gzuzva Innisnese 1479 Hadwas)

SPUL 939 ITUT a V0l ILUL a V03 JLUL a 9N 5202 2 9N
ffmun  ndesaiil  ndpeaii2 Depth of field YuNBINAUSA
(1un3) (WnLwa) (WALa) LIET AT (un3)
240 15.5191 15.8493 15.6429 0.001324 235.1272
210 17.6563 18.1458 17.9010 0.001516 205.4670
180 20.7967 21.3732 21.0850 0.001785 174.4405
150 24.1013 24.7694 244354 0.002069 150.5225
120 30.3107 31.1510 30.7308 0.002602 119.6867
90 41.2431 42.3864 41.8148 0.003540 87.9611
60 61.2258 62.9231 62.0744  0.005256 59.2526

30 y 121.7240 125.0984 123.4112  0.010449 29.8034




51

M13197 4.3 HaNINAADIVOITAAUN 2 (zuzva InisneTe 1455 Hadng)

Pz 39 TIUL a VDY JTUL a VO3 JTUE a N L Z N
fifmun  ndewniin  ndoedaii 2 Depth of field YUUBINAUIIA
(nn3) (WnLa) (WnLwa) Wniaa A3 (A7)
240 15.2673 15.5921 154297  0.001306 238.3762
210 17.3698 17.8513 17.6105  0.001491 208.8562
180 20.4592 21.0264 20.7428  0.001756 177.3179
150 24.3524 24.3675 243599 0.002062 150.9886
120 29.8188 30.6455 30.2322  0.002560 121.6609
9 , 405738 41.6986 41.1362  0.003483 89.4120
60 60.2323 61.9020 61.0671 0.005170 60.2300
30 119.7488 123.0684 121.4086  0.010279 30.2950

AN 4.4 Nﬁﬂ'li‘l’lﬁﬂﬂﬁ'llﬂﬁﬂﬁuﬁ 3 (13031‘;14174“1?130%?% 1470 ﬁnﬁmm)

JTOL ZV39  TTUY a VDI S2UZ a Y04 5202 a 9N SLUL z 9N
ffmua el ndewiii2 Depth of field YUUBAMIAUTA
(1A3) (WLaa) (W) NnIwa FCE (un3)
240 15.1744 15.4972 153358 0.001298 239.8357
210 17.2641 17.7427 17.5034  0.001482 210.1349
180 203347 20.8984 20.6166  0.001746 178.4035
150 24.2042 24.2192 242117 0.002050 151.9130
120 30.4401 30.4590 30.4495  0.002578 120.7924
90 40.3269 41.4449 40.8859  0.003462 89.9594
60 59.8658 61.5253 60.6955  0.005139 60.5987

30 119.0201 122.3195 120.6698  0.010217 30.4805
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M15197 4.5 HANINAADIVDITOAUT 4 (5zoz¥1a Ins0e5a 1480 Hadwasg)

IPUL 2 I YUY a YOI J2UL a V09 S2UL a 1N S2UL 2 91N
fifmua  ndoadaii 1 ndeadiafi 2 Depth of field YUUBINAUNA
(1un3) (WnLa) (W) W A3 (tun3)

240 15.1846 15.5077 15.3462 0.001299 239.6736
210 17.2758 17.7547 17.5152  0.001483 209.9929
180 .,  20.3485 20.9126 20.6305  0.001747 178.2830
150 24.2205 24.2356 242281  0.002051 151.8104
120 30.4607 30.4796 304701  0.002580 120.7108
90 40.3542 41.4729 409135  0.003464 89.8986
60 59.9062 61.5669 60.7366  0.005142 60.5578
30 119.1005 122.4022 120.7514  0.010224 30.4599

H ar 4 1 - - -
13197 4.6 HANINAADIVOITOAUN 5 (52uzr1a InIIn933 1500 Hadwns)

JLUTZV39  STUT aVDQ 5302 a Y04 S22 a 11N UL Z 1IN
fifmua  ndosaiil  ndesii2 Depth of field YUNDINAUIA
(uas) © (Waa) (Wnewa) T A3 (1un3)

240 15.4002 15.7279 15.5641  0.001318 236.3182
210 17.5211 18.0068 17.7639  0.001504 207.0530
180 20.6374 21.2095 209235  0.001772 175.7870
150 24.5644 24.5797 245721 0.002080 149.6851
120 30.8932 30.9123 30.9028  0.002616 119.0208
90 40.9272 42,0617 41.4945  0.003513 88.6400
60 60.7568 62.4411 61.5990  0.005215 59.7100

30 120.7916 124.1401 122.4659  0.010369 30.0334
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M9 4.7 HANTNAADIVDITOAUT 6 (520¥1e Ilnis0eTa 1530 adwasg)

JEULZU31 TIUY a VO JLUY a YOI 52U a 91N JLUL Z 9N
fitmua  ndesiaiil  ndesiaii2 Depth of field UNDIAUIIA
(wa3) (WRLera) (WLewa) RIET RS (1uA3)

240 15.8350 15.6813 15.5781  0.001334 239.6738
210 18.0620 17.8866 17.9743  0.001522 210.1226
180 21.2500 21.0437 21.1468  0.001790 178.5993
150 25.4749 25.2276 253512 0.002146 148.9794
120 31.5000 31.1942 31.3471  0.002654 120.4836
90 41.9319 41.5248 417283 0.003533 90.5095
60 62.9751 62.3637 62.6694  0.005306 60.2656
30 123.5572 122.3576 122.9574  0.010410 30.7164

y o A 1 - - -
15197 4.8 HANINARBIVDITRAUN 7 (Szuzv1 Iniis0059 1550 Hadns)

LU Z 939 202 a Y09 FLUL a YD 202 a 9N FLUL Z 9N
fdmun  ndesdaiil  ndesaii2 Depth of field YUUBINAUILIA
(1uns) (Wnwera) (Wniwa) oL s (11A3)
240 16.0420 15.8862 159641  0.001352 239.6738
210 18.2981 18.1205 18.2093  0.001542 210.1226
180 21.5278 21.3188 214233 0.001814 178.5993
150 25.8079 25.5573 25.6826  0.002174 148.9794
120 31.9118 31.6019 31.7569  0.002689 120.4836
90 39.4319 42.0676 40.7498  0.003450 93.8946
60 °  63.7983 63.1789 63.4886  0.005375 60.2656

30 125.1723 123.9571 124.5647  0.010546 30.7164




M5197 4.9 AN NAADIVBITOAUTN 8 (5zuzvia InI0939 1565 aduag)

JTUT a N

-
2T Z 993

T30 a U

90T a YD

ITUT z N

fdmua  ndesaiil  ndpedaii2 Depth of field YUNOIAUIIA
(1uR3) (WALFR) (WNLa) NOLEA (AT (1n3)

240 16.1972 16.0400 16.1186 0.001365 239.6738
210 18.4752 18.2958 18.3855 0.001557 210.1226
180 21.7361 21.5251 21.6306 0.001831 178.5993
150 26.0577 25.8047 25.9312 0.002196 148.9794
120 32.2206 31.9078 32.0642 0.002715 120.4836
90 39.8135 42.4747 41.1441 0.003484 93.8946

60 64.4157 63.7903 64.1030 0.005427 60.2656

30 126.3837 125.1566 125.7702  0.010649 30.7164

M5197 4.10 HaMINAADIVEITAAUTN 9 (5zuzv1a Ins0e5e 1570 Hadwas)

Je0Lz939 STWTaVRY  TTOY a YD 3202 2 91N 520% 2 970
ffmun  ndesiaiil  ndesdaii2 Depth of field YuNOIIAUEA
(1193) (Wha) (WnLwa) NN A3 (u@3)
240 16.2490 16.0912 16.1701  0.001369 239.6738
210 18.5342 18.3543 18.4442  0.001562 210.1226
180 21.8056 21.5939 21.6997  0.001837 178.5993
150 26.1409 25.8871 26,0140  0.002203 148.9794
120 32.3235 32.0097 32,1666  0.002723 120.4836
90 39.9407 42.6104 412756  0.003495 93.8946
60 64.6215 63.9941 643078  0.005445 60.2656
30 126.7875 125.5565  126.1720  0.010683 30.7164
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M319H 4.11 HaN1INAADIEITOAUTN 10 (5zuzvi1e In1Ie3e 1510 Tadms)

YU z939 YUY a V04 20T a U3 202 a 90 5202 2 910
fdmua  ndewniil  ndoadaii2 Depth of field YUUDINAUNA
(1un3) (WnLwa) (WhLwa) finaa WAS (1un3)
240 15.6280 15.4763 15.5521 0.001317 239.6738
210 17.8259 17.6528 17.7394 0.001502 210.1226
180 20.9722 20.7686 20.8704 0.001767 178.5993
150 25.1419 24.8978 250198  0.002118 148.9794
120 31.0882 30.7864 30.9373 0.002619 120.4836
90 38.4143 40.9820 39.6981 0.003361 93.8946
60 62.1519 61.5485 61.8502 0.005237 60.2656
30 121.9421 120.7582 121.3501  0.010274 30.7164
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NArasNveIsTuzesenIeade adie 2 adelumw (seoe a ) INTONNAADY

> ] % | A 5 v. e 4 A
wanuan laluriave 4.1.1 uaaslunnin 4.1 Fuinmaumaeldauaisnan 4.12 uaznini 4.2

Ehy

3

1] ¥ 9
15197 4.12 HAANNUBINIAUIUTZUE a nnsonldnageunavuainera)

SO\SsUs z 24003 2101493 1801U915 1501UA3 1201148173 901N T 60LAT 301UAT
fiud 1 15.64 17.90 21.09 24.44 30.73 41.81 6207 12341
fiun 2 15.43 17.61 20.74 24.36 30.23 41.14 6107 12141
fun 3 1534 17.50 20.62 2421 30.45 4089 6070 12067
fiun 4 15.35 17.52 20.63 24.23 30.47 4091 60.74 12075
flun 5 15.56 17.76 20.92 24.57 30.90 4149 6160 12247
fune 1558 17.97 21.15 25.35 31.35 4173 6267 12296
fuit 7 15.96 18.21 21.42 25.68 31.76 4075 6349 12456
fiun 8 16.12 18.39 21.63 25.93 32.06 41.14 6410 12577
fiun 9 16.17 18.44 21.70 26.01 32.17 4128 6431 126.17
fiun 10 15.55 17.74 20.87 25.02 30.94 3970  61.85 12135
Aunav 15.67 17.90 21.08 24.98 3111 4108 6226 12295
e 140
g
E 120 /“—
£y
= 100
2 %
r‘
£ 80 v d
< 1 —i— ARy
= 60
F
& n/
& 40
R
S 20
=]
Bz

0 T T T T

AN 4.2 Aundsszozviiavesade fisuan 18 lussesidmua

240

210

180

150 120

90

-
YUY Z NNATDU(1NAT)

60 30
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a ¢ U :; £ o
4.1.3 'Jﬁﬂﬂzﬂﬁﬂﬂ'l‘iﬂﬂﬂﬂﬂﬂTﬂﬂuﬂﬁﬂﬂlﬂ@‘izﬂzﬂ?ﬂﬂﬂuﬁﬂiﬁ&
= s ¢ Y a
1) walﬁmmum‘uwmmmmnmmnanamnummﬁu
" ' . ¥
vinmsdszananmiisdiondes 2 i luszeziidinua Aundevesdoyananuauaa
4 4 o = o an = o
1'11@]'1513;1 4.12 LﬁaumnmﬂznmsLaﬂaﬂnmaﬁnmmm‘mﬁu ﬁ1n150ﬁ1ﬁ§]ﬂ13@1’)!!1]1j‘114ﬂ15

¥ " ) W
WOINITNAITLOLNIINTDAIUNIILININAURAY MNANNITN 4.1 Al

C, = 207.3—1.1715C, (4.1)

(19 C =s5zgzreszrnaad lwaing 2 aralunm

C . = 52029n30NA NN

Cy= 207.3-1.715C,

AN 4.3 ANUTUNUBHUUTFUAUTZOZ 30 — 240 11AT

o ar d v =
2) NIV NENNIAUG WA NUDABRENUYINA M
A @ y & g W o ol ) - 4
nnmsdszuranIniiidlendne 2 aaluszoznfimua AUNRLYDIVOYANIHUALY
P 4 o = 'S ae ar
uaaalumsiean 4.12 wohndmsznmsnlasanadauuy Tna ludiva @3NIDHIANNTAD

" [ ] 3
un 1UASNONNTAIAITZEZMINITDAIUMIINNAURAY AIAUNITN 4.2 AT

C, =308.3—6.519C, +0.03483 C,> (4.2)
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C, = 308.3-6.519 C_+0.03483 C2

1 2 2
250 4
L
200 ] ‘\
S
150 . \,
- Y
B 100 ’ N
°
\\‘\
S ™
S0 ‘\—//
04
0 20 40 &0 80 100 120

d‘ @ o o = =
MNAN 4.4 ANVAUNUBHDL TNE Tuiioaszog 30 - 240 11A5
Ay a ' ' ) o da  a
4.2 HAMSNAADUND1IDININIZHZHIITZH NGB 2 AINAAA U INNY X
L a & ° an o o 9 a
TuvuaouiiuduneulunmistinimaineanaieAulszuranad0maiin
d! :.-; :; o ] 1) o
Uszurawanmn wi’.‘lunixumms‘lums1115:0:mﬂauuuﬂamummﬁzmnquunmwm
] " " ¥
a2 I Tunmonndesdan 1 Aundoedan 2 lunuunuX ausoeNMUUAAATZoE 240
a 1 o qu ﬂu‘: o o ' d 1
WATAINNAY 30 mwasuazihmveswaanini Idiu l Sredaivszezszniaguinatueandos

2 @2 FIaaaa lutuszanunny X

4.2.1 Yszanananniiannnaes 2 Aaed1909nUszaznaedlumonnu X

s 9 = A o ¥ o o ' o

muveyamwiialuszeznimuandnivlihlszuanamduniisguinaavosais il
a2 aamhsolunmildonnndesdan 1 (X)) uazndesdan 2 (X,.Y,) udan
o ' - =) v = e ' -
awammszeznasumlashunniginumnunu X wieX, —X, Sedeiuszezndoan

= n’: e w ~ = 3 o :ly
mﬂﬂﬂuumunu X BFIAAINAANTINNT13 $1l')ﬁﬂﬁ1ﬂ@l15 1N 4.13034.22 "I,ﬂmu




-ﬂ. o A =
M50 4.13 WANINAABIUBITDAUN 1 HsanTuuuszuuuny X

s2v2 Z finadou AWMLY X 100N Awnia X, minaw X, X,
(1uR) voandewail 1 (Rnwa)  vesndpadafi 2 (WALa) (WALra)

240 391.8102 392.1404 0.3302

210 393.5217 394.0112 0.4895

180 393.4615 394.3380 0.8765

150 393.6176 394.2857 0.6681

120 395.8889 396.7292 0.8403

90 397.0286 398.6719 1.6433

60 397.6222 399.3195 1.6973

30 402.0392 405.4136 3.3744

§ @ & a
M319N 4.14 HAN1INAABIVBITOAUN 2 Warsan TuuussuuunY X

sez Z finadoy Aunus X; 9w Auna X, 990w X, —X,
(1un3) youndewafi 1 (nwa)  vesndeadai 2 (i) (linia)

240 ; 391.8182 392.1430 0.3248

210 393.5000 393.9815 0.4815

180 393.4800 394.0472 0.5672

150 393.8387 393.8538 0.0151

120 395.9744 396.8010 0.8266

90 396.9737 398.0985 1.1248

60 397.7273 399.3970 1.6697

30 402.4894 405.8090 3.3196




M3197 4.15 HANSNAADIVDITOAUN 3 War3an TuuszuILIAY X

seu2 Z finadey Aunua X, 9 dumus X, . X, TX
(1n3) Y0endoadaf 1 (Rnva)  vesndeadail 2 (nwa)  (Wniwa)

240 - 391.8182 392.1411 0.3229

210 395.8488 396.3274 0.4786

180 393.5714 394.1351 0.5637

150 394.0444 394.0594 0.0150

120 393.7568 393.7757 0.0189

90 396.0000 397.1179 1.1179

60 397.9818 400.2414 2.2596

30 405.8488 409.1482 3.2994

M3199 4.16 WANINAADIVOITOAUN 4 wonsanluuuassuunnuy X

3202 Z finadoy Aumia X 91nam s X, nanw X, X
(1un3) voundownii 1 (Rnwa)  vosndosdafi 2 () (Rnia)

240 391.0625 391.3856 0.3231

210 391.9444 392.4233 0.4789

180 393.5833 394.1474 0.5641

150 393.3077 393.3227 0.0150

120 394.0571 394.0760 0.0189

90 395.8750 396.9937 1.1187

60 397.9818 400.6425 2.6607

30 420.5631 423.8647 3.3016
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ﬁ]ﬂﬂﬁ 4.17 HANMINAADIVDITOAUN 5 ﬁmmﬂuumszumunu X

szvz Z finaaey A X, 9100w AunUe X5 90w X, TX,
(un3) vondowiaii 1 (iniva)  vendesdall 2 i) (i)

240 391.0625 391.3902 0.3277

210 391.1176 391.6033 0.4857

180 393.2069 393.7790 0.5721

150 394.0882 394.1035 0.0153

120 395.8966 395.9158 0.0192

90 396.7045 397.8391 1.1346

60 398.0179 400.4022 2.3843

30 ¢ 402.7556 406.1041 3.3485

3190 4.18 HANINARDIVDITOAUTN 6 Wrsan TuuszuuLAY X

3202 Z finanou AUMUe X; M AN X, 990w X, TX,
(1n3) youndewndi 1 (inwa)  vosndoedan 2 (iniwa)  (Rinira)

240 389.6610 389.8147 0.1537

210 391.1176 391.2930 0.1754

180 393.1538 393.3601 0.2063

150 394.1250 394.3723 0.2473

120 396.0417 396.3475 0.3058

90 396.8140 397.2211 0.4071

60 398.2041 398.8155 0.6114

30 402.7778 403.9774 1.1996
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M54 4.19 HANTSNARDIVDITOAUN 7 Warsan TuuuszuILunY X

sz Z finadoy Aunde X, 1nam AWMU X5 NN X, TX,
(1A3) yoandownfi | (Rniwa)  vesndosdaii 2 (Rniwa) (i)

240 391.1667 391.3224 0.1557

210 392.5000 392.6777 0.1777

180 393.6000 393.8090 0.2090

150 393.2593 393.5099 0.2506

120 ° 394.1935 394.5033 0.3098

90 396.1842 396.8199 0.6357

60 398.2041 398.8235 0.6194

30 403.1915 404.4068 1.2153

§ o J =
ﬂ'l?'lsiﬁ 4.20 HON1TNATDIVOITNAUN 8 wosan luuassuunnuy X

szu Z finaaeu A X; 1A AWMU X5 2NN X, TX,
(n3) YoINADIFI 1 (Wniwa) ¥04nADIFIf 2 (WALra) (WRLa)

240 | 392.6842 392.8415 0.1573

210 391.1250 391.3044 0.1794

180 393.5556 393.7666 0.2110

150 393.2414 393.4944 0.2530

120 394.1818 394.4946 0.3128

90 396.2432 396.9044 0.6612

60 398.3265 398.9519 0.6254

30 403.2653 404.4923 1.2270




. 63
M 4.21 HANTINARBIVEISDAUT 9 Rt luaszuay X

se02 Z iAoy AWMU X; 910 AWM X5 910N X, 7X,

(un3) voandosdail 1 () voendesdadl 2 (Rnva)  Gniwa)

240 391.1667 391.3245 0.1578

210 | 392.7059 392.8858 0.1799

180 393.5000 393.7117 02117

150 393.1613 393.4151 0.2538

120 394.5556 394.8694 0.3138

| 90 396.3056 398.0753 1.7697
® 60 398.4151 399.0425 0.6274
30 403.4200 404.6509 1.2309

M3af 4.22 HONTNANBIVBITOANT 10 Anrsen TuuuasErINAY X

svz Z finadoy AuMUe X, 9nmw Aumds X, 91nnm X, TX

(1n3) voundosdiail 1 (Rniva)  weandoedad 2 (iniwa) (i)
| 240 390.7895 390.9412 0.1517
| 210 391.3333 391.8464 0.5131
- 180 392.8636 393.0672 0.2036
150 393.4815 394.1656 0.6841
120 393.1290 393.4308 0.3018
90 394.8125 395.6802 0.8677
60 396.3077 397.9111 1.6034
30 398.3019 400.7858 2.4839

422 wmaunasveadeya (Rnrsanhunaunu X)
mﬂnnﬁ'wﬂumwuzﬁLﬂﬁiuuuﬂawaaﬁumﬁmuJnmqmqquwm'lummm

v _d 4 M v o v
ndosdaf 1uaz 2 (3202 X, —X,) nnsafinaaeunanua 10 duitldnnluiade 42.1 ez

o
uaas lunnin 4.5
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3 5 ®— qun |
P g —— Aun2
2 A iy
—1 E 2.5 L A aun3
< £ / / )
- C el -
g :% 2 fiun 4
F — o o
°§ g 1.5 / flun s
=
= = | % 2 | e
5 =
=2 0.5 - —+—fiuit 7
=
6= |
0 T T T T aun s
—— fuil9
240 210 180 150 120 9 60 30
- —L—Aun 1o
2y Z NNATDU(UAT)
L] [ ¥ v
and 4.5 s aoulasdumalunuaunu X mnsaildnaaeunanun
° 1 = = - e
annsarhumaunas 1aauas1an 4.23 1aznInn 4.6 ATl
M319h 4.23 Anlasuasdumislunuannu X 1insonldmadou (i)
SO\ TslY 2 2401483 210193 1801UAT 150183 1200493 90LuAT 60IUAT 301URT
fudi 1 03302 04895 08765 06681 08403 16433  1.6973  3.3744
flun 2 03248 04815 05672 00151 08266  1.1248  1.6697  3.3196
flun 3 03229 04786 05637 00150 00189 11179 22596  3.2994
flun 4 03231 04789 05641 00150 00189 11187  2.6607  3.3016
flun s 03277 04857 05721 00153 00192 11346 23843  3.3485
flun 6 01537  0.1754 02063 02473 03058 04071 06114  1.199
fuit 7 01557 01777 02090 02506 03098 06357 06194 12153
flun 8 01573 01794 02110 02530 03128 06612 06254  1.2270
fun 9 01578 01799 02117 02538 03138 17697 06274 12309
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sevz Z finanou AWna y, 1AM AWMU y, 1IN Y5 =¥
(wn3) Y0InA0ah 1 (Rnva)  voInAddan 2 (Rnira) (Wniwa)
240 306.2503 306.2018 0.0485
210 306.6522 306.5216 0.1306
180 306.8846 307.0435 0.1589
150 306.9412 307.3438 0.4026
120 307.2778 307.6154 0.3376
90 307.8571 308.4722 0.6151
60 308.6000 309.4222 0.8222
30 310.3725 311.7292 1.3567
M9 4.25 HaMINABBIVEITAUT 2 RvrsanTunasziuuu Y
syvuz Z inaaou AUNUL Yy, V1NN AWHUL Y, DINNN Y5 %
(1uns) voandoedail 1 (nwa)  veandoedai 2 (Rnwa) (Wniwa)
240 306.2273 306.4158 0.1885
210 306.5000 306.7500 0.2500
180 306.6800 307.0429 0.3629
150 306.9677 307.3000 0.3323
120 307.1795 307.6531 0.4736
90 307.8947 308.3250 0.4303
60 308.8409 309.4000 0.5591
30 310.7234 312.0769 1.3535
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syuz Z finadoy Aumis y, 1AM AWMU y, 2NN Y, =Y,
(uA3) voandownfi 1 (inwa)  veandesdafi 2 (inra)  (Rniara)
240 307.2162 307.1316 0.0846
210 306.2273 306.3158 0.0885
180 306.7500 306.8889 0.1389
150 | 306.9070 307.3000 0.3930
120 307.0000 307.9211 0.5806
90 308.4909 309.3120 0.8211
60 306.0857 307.1316 1.0459
30 306.2000 307.3000 1.1000
MaR 4.27 amsnaassvossaud 4 Ansanluuuasziuny Y
szuy Z finaaeu AUKUL y, 1AM AWNUL ¥, 1NN Y5 =¥
(1n7) voInAneai 1 (niwa)  veandesdai 2 (Rnwra)  (Rnwwra)
240 306.3333 306.2667 0.0666
210 ¢ 306.1250 305.9412 0.1838
180 307.2000 307.4000 0.2000
150 307.3125 307.5556 0.2431
120 306.5417 306.9048 0.3631
90 306.9231 307.2273 0.3042
60 308.4909 309.5000 1.0091
30 311.0444 312.4390 1.3946
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IP0T Z Nnadou

AWNUL y; NN

AWMUL y, NN Y5 =¥

(n3), voandosdail 1 (Rnra)  voendesdafi 2 Ginwa)  (inism)
240 307.8276 307.7333 0.0943
210 306.1250 306.0000 0.1250
180 307.0882 307.2424 0.1542
150 305.9412 306.2727 0.3315
120 307.5769 308.0606 0.4837
90 307.9545 308.5227 0.5682
60 308.5893 309.3571 0.7678
30 311.1333 312.2683 11350

maafi 4.29 ﬁ_mmsmaawmmﬁ'uﬁ 6 Nsanlunuszuuunu Y

szuzZ fivamey  Aumia y, :nam AWML Y, 1IN Ys—¥

(un3) veandeadail 1 (niwn)  voendesiali 2 (Rniwa)  (Rinisa)
240 305.9412 306.0000 0.0588
210 307.0385 307.1429 0.1044
180 307.0313 307.3438 0.3125
150 307.8140 308.2326 0.4186
120 308.8980 309.4259 0.5279
90 307.4167 307.9615 0.5448
60 311.3111 312.3095 0.9984
30 - 317.4407 319.6768 2.2361
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szuy Z inadou AWMU y, NN AWNUL ¥, NN Vo =Y
(n3) ¥oINABINIf 1 (WPL¥a) VOINADIFI 2 (WA¥a) (Wh¥a)

240 306.4900 306.5111 0.0211

210 307.2212 307.2473 0.0261

180 307.3226 307.2500 0.0726

150 306.1111 306.0000 0.1111

120 306.7200 306.9565 0.2365

90 307.3158 307.5946 0.2788

60 ! 308.9592 309.5000 0.5408

30 311.1915 312.3488 1.1573

4 ar d _-
Fl'lTNﬁ 4.31 HANMINANDIVOITOAUN 8 Worsan sy Y

2oy Z finadeu AWUMUL y; 1NN Aunis y, 100w Vi =9
(193) yoandosai 1 (Rnwa)  weandeadait 2 (Rniwa) (W)

240 306.1250 306.1429 0.0179

210 307.2121 307.2941 0.0820

180 307.1130 307.0000 0.1130

150 306.5926 306.8095 0.2169

120 - 306.1053 306.4444 0.3391

90 307.3784 307.8056 0.4272

60 308.8980 309.5769 0.6789

30 311.1224 312.3488 1.2264




74

A13197 4.32 HANTNANDIVDITOAUTN 9 Wrsan TuuuIsEILIAU Y

svuz Z finadey AUNUL y; 1NN AUNUL y, 1NN Y5 =¥
(1uA3) voundosian 1 (i) veandesdai 2 (finera) (Wha)

240 306.1111 306.1600 0.0489

210 306.8182 307.0000 0.1818

180 307.4074 307.4340 0.0266

150 i 307.0000 307.2222 0.2222

120 306.4118 306.1053 0.3065

90 307.3056 307.6579 0.3523

60 308.7547 309.6481 0.8934

30 311.1400 312.4773 1.3373

M13197 4.33 HANTNARDIVDITOAUN 10 W13 luuuITLIVUAN Y

svuy Z finadou AWNUL Y, NN AWMU y, 1IN ¥5 =%
(un3) YN 1 (NALya) YDINADIFI 2 (WHLya) (WALa)

240 306.0526 306.0588 0.0062

210 - 306.4091 306.3913 0.0178

180 307.0645 307.1000 0.0355

150 306.6667 306.7917 0.1250

120 306.2667 306.0000 0.2667

90 307.1875 307.6875 0.5000

60 307.5769 307.0606 0.5163

30 309.0566 310.7193 1.6627
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A New Technique to Define the Overtake Distance
Using Image Processing

Pairoj Saengpredeekormn, Jakkree Srinonchat
Signal Processing Research Laboratory (SiPReLa)
Faculty of Engineering, Rajamangala University of Technology Thanyaburi
Phathumthani ,Thailand 12110
pairoja@tot.co.th , jakkree s@en.rmut.ac.th

Abstract-This research Is conducted for the development of
overtaking analysls system to gain higher efficiency. This
assistance system Is developed with the drivers’ safety decision
when overtaking on a two-lane highway while driving during
night-time.This paper was developed considering the headlight
by using the principle of Blob Analysis[1,DOF theory[2],
identifies the distance with perspective technique[3]. The
outcome from this research exhibits that the overtaking distance
must be over 250 meters. That is the fundamental Information
for driver’s decision. Searching only center position and the
distance of the spot light images while the result is the process
using only 2 frames, after defection of the headlight. The average
of lag time is 027 second/frame.

I. INTRODUCTION

Recently,image processing technology is playing an
important role in several globalizing aspects, especially
conceming safety on the road. The Y2007 statistics for traffic
accidents in Thailand [4] between the 28® December 2007 and
03" January 2008 is shown in TABLE I .The accident period
is mainly during night-time driving. The major confributor to
these traffic accidents is directly from drivers” fatigue due to
long distance or long continuous period driving. The effect of
fatigue increases the risk of poor concentration failing asleep
at the wheel and eventually losing control of vehicle. As well
as the miss judged overtaking decision on two-lane driving,
the mistake being from wrong estimation during lane-
departure can be raised This study will deliberate the
analytical system that contributes to the overtaking decision
during night-time drive. This system will in affect highlight
traffic accident causes and decrease possible causes for the
driver at night-time. Resedrches are exited to be using this
innovative (new method) technique for image recognition.
We found only one report proposed and used for this principle
JNagumo Seiichi and Okamoto Noriyoshi (2003)[5] directly
addressed car recognition at might. In their research, they
proposed an extraction of forward vehicles with a camera
mounted on the front of the car using brightness information.
This method used color information to extract the taillights of
cars in front, and recognize cars on the same lane. However,
on two-way roads without a safety barrier in the middle, cars
in the opposite lane may run into the neighboring lane without
a barrier. The function and necessity of car recognition can

978-1-4244-3388-9/09/$25.00 £:2009 TEEE

identify the speed and distance of the cars in the opposite lane.
There was research that tried to solve this problem, for
example, Seiichi Nagumo, Hiroaki Hasegawa and Noriyoshi
Okamoto (2003)[6] proposed extraction of forward vehicles
by a camera mounted on the front of the car. The method was
also based on brightness information. However, drivers still
need to know the distance of the car in the opposite lane in
order to avoid a crash. The last related work that is reviewed
was entitled “vision-based with a single camera: bounds on
range and range rate accuracy” by Itay Gat, Meny Benady and
Amnon Shashua (2005)[7]. This research permitted a waming
system and used a single camera as the input. In particular, the
authors discussed how to compute range and range-rate from a
single camera and how the imaging geometry affects the range
and range rate accuracy and Praphan Suansomjit (2006)[8]
used recognition of the different illuminating sources and
developed it in this research. The analytical accuracy is based
on the relation between the cars distance and the headlight
distance. The obtained result was valid only for the simulated
car which took long-time processing and covered only for
furthest and nearest. So it is not appropriated with the real life.

TABLEI
Traffic accidental statistics during Y2007 new year period

Type of Road Location of accident Time of acddent
Straight |54.18% | Highway |34.01% | 6.01-18.00 3227 % |
Other |45.82 % | Rural highway | 65.99 % | 18.01-6.00 |67.73 %

@ ®)

Fig.1: Mustrates images of cars ,in real situation of the research,
(a) in day-time period and (b) in night-time period These images were nsed
for processing.
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Two principle techniques applied in this study are Blob
analysis and Depth of Field theory. The principle of Blob
analysis is the region property which refers to the similarity of
the color. Depth of Field theory provides a consequence of
two-focus images recorded by two cameras and applied along
with the image processing technique with computer vision,
The study will identify the distance of the oncoming opposite-
lane car and its velocity which results in the overtaking
decision by using 2 images. The more multi-focus images, the
more overtaking accuracy. The benefit with the investment
cosl is not expensive, the use of an existing cars original
equipment camera can be selected. The step of processing
starts from the vehicle specilication by using the provided
algorithm structures. Inside these algorithms, there are several
vehicle specifications and their simulation models constructed.
After knowing the vehicle specification, the proper equation
with the real condition will be applied. Finally, the overtaking
decision by the database of computer vision will be exposed.

II. BLOB ANALYSIS , DOF THEORY AND PERSPECTIVE

Blob Analysis is an image analyzing method which
considers the image pixel region properties and the properties
of their neighbour e.g. representing each object by a set of
features (Characteristics), region growing, 4-connecled or 8-
connected.

DOF (Depth of Field) is the distance between the focused
object to the film plane. Depth of Field is proportional fo the
square of object distance as in Equation (1).

Depth of field o (Object Distance)’ ()

That means if the distance of the object increases twice,
Depht of Field will be four time increase. However, the
increase of the distance will effect the decrease of the object
size and its perspective will change.

(a) ®) ©

Fig.1: Method to find the center of the vehicle headlight from 2 cameras

The figure 1 expresses the concept of finding the average
value of focus point from 2 cameras, which are (a) the image
from the first camera. (b) the image from the second camera
and (¢) the combination of 2 image which carries out focus
point of white light group with correctness and accuracy, by
using the equation (1).
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Fig.2: "The principle analyses

From Fig.2, the figure shows the model of the cars” motion
process. The car installed the camera will be at bottom-end.
The image on the top right displays the depth of field of the
image and the image on the bottom right shows the
perspective view.where

7 @
7 ®
b7 ®
z=% )

= a real distance of the headlight

= the horizontal distance from the left headlight to the
center of the camera

the perspective size of a in the image plane

b” = the perspective size of a’ in the image plane

¢ = the hypotenuse size of the right triangle with the Z
leg and the a+a” leg.

¢’ = the hypotenuse size of the right triangle with the Z
leg and the a’leg

Z = distance between the object and the camera

A = focal length of the camera

ITI. ConNVvERT RGB TO BINARY

Thresholding technique is a technique which converts the
color picture to black and white by converting to binary image.



The process of this technique is starting from “Multilevel
Image” to 1 bit-2 levels (0 and 1). 0 represents black pixel and
1 represents white pixel.

The way to consider the point in the image whether black (0)
or white (1) is the comparison of each f{x.y) pixel with the
constant named “Threshold Value”. This technique is popular
in case that there is a difference between the object and the
background. If the picture pixel value is less than the threshold
value, then the point will be O(black), but if the (pixel) value is
more than the threshold, the point will be defined as 1 (white).

IV. LINEAR REGRESSION[9]

Whenever the experiments take place,there are uncertainties
_Thus,the data which seeks the average before leads the result
that are unstable next . This research will use the caloulation to
seek the coefficient of algebraic straight line equation from the
data on test by Lincar regression which corresponds with the
experiment .The Lincar regression is used to create a straight
line equation for data group,that is composed of X;.¥;,i=
1,2,..., 1l while N is the amount of data.The format solution
18

y=a,+ax (6)

by a, and a; be the constant that depreciate and have to
calculate to scek from the condition that algebraic straight
line cquation will guilty average from every data least .\We can
use Cramer’s rule [9] For seek the constant a, and a,
following

lf:lh)(ixi:)—(ilih)(}:“lxi)
e BEEEETS Sl

.y o @)
n(Zx{)-(Zx;)
i=1 i=1
n(Exy )~ (ExEy)
al=—-E]' i=l i=1 (8)

n n
n(Zx})-(Zx)?
i=1 i=1
where
x = distancc between car headlight and camera
(the center between 2 cameras)
vy = Time in use of the movement arrives

x; = the total sum of the value x

y; = thetotal sum of the value y
V. METHOD OF WORKING SYSTEM

A.  Video Acquisition

For record the moving pictures from digital camera (real time
recording)
B. Frame Grabber

For convert a moving file to digital-still-picture.In the
rescarch, it is necessary to comsider every frame for data
analysis.For usability,the camera can be set up to cupture
images in real-time .However, practically,this step can be
neglected.

Final Processing

Deciston data

Fig.3: Flow Diagram of working system

C. Image Preprocessing

For evaluate a distance between headlight by DOF and Blob
Analysis.
D. Final Processing

For process the data by virtual perspective technique.
E. Decision Data

Itis a data output used for taking a decision (depending on vehicle
speed, distance between vehicle and digital camera.

VI. EXPERIMENTAL RESULT

TABLE Il
Card

0 I I I O T D
f 78 BE T E R R R
2 [ v [ [0 | | o [y [ | e am ]
2 319 | 208 | 198 | 199 | 307 | 21 | 317 | 3% | = | e
300 | 200 | 189 | 176 | 183 | 186 | 190 | 191 | 191 | 189 | 189 |
17 174 | 165 | 149 | 157 | 163 | 178 | 168 | 169 | 160 | 174
19 149 | 138 | 130 | 134 [ 146 [ 199 | 199 | s [ 102 [ 16
2 (o1 ns || ue | ns ||| urne] e
W0 | 100 ] 97 | 90 | 93 | 96 | 93 | 95 | 96 | 95 | #
i AR R EEE)

s | §1 | 48 | 36 [ 46 | 48 | 2 | o | & [ 8| &
33 238 | ov | ac |3 |2t |3 (a6 [0

TABLE Il

0 T T T 1 T VD O T

7 o | o) 0] o oo o o]e]eow
| 280 03418 0687 01183 | 03733 | 0.3899 | 03876 01899 0.3686 | 03662 03689

m’mmwﬂ_mm1 ﬁum
200 0.4038 [ 0.4328 | 0.4911 [ 04736 04441 | 04212 0.4254 [0.4407 | 0.4487 | 0.4503
17 0.4647] 04971 | 0.5796  0.5482 | 0.5063 |0.4504 | 04359 | 0.4976 | 0.5281 [ 0.4906]
150 05439 |0.5929 | 0.6633| 0,6402 | 05664 | 0.5376 | 0.5853 | 0.5851 | 0.8980 | 0.5727
125 0.6660[0.6971 | 0.7786 [ 0.7688 | 0.7144 | 0.6654  0.6308 [ 0.7264|0.7330 [ 06753
100 0.6078 | 0.8452 | 0.9616 0.9139 | 08573 08075 0.8526 | 0.6731 [ 0.89:1 [ 09141
7 10384 | 10107 | 13672 | 1.2863 | 11228 | 1.0864| L0ss1 [1.1262[ 11761 12182
0 1.5790|1.7011| 18978 [ 1.8711 | 17172 | 1.6020 [ 1.6666 [1.7060 | 17749 | 1.8070
1 32088 [ 3231535097 (35457 32617 | 30760 11619 | 32630 | 3.3287 14447
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From Table II, I1I. We, see the distance 250 meter for
experiment .A program can't detect and compute the distance
of the headlight image. Because of the 2 headlight very
adjacent. Thus Author fix the distance more than 250 meter
that the decide zone .

At 250 meter distances approximately ,program detected the
distance of the headlight image (a program will begin to
regard smoke that the first) for the past in test with a program
from 10 cars that use to test The value will have itched rough
value then can not seck algebraic relation equation between
the space of the headlight and the distance that a car have
moved to come in , but , can build the algebraic equation that
of the distance of a car with time , because each car have the
speed differently , represent the algebraic equation (7).(8) in
equation (6), the result as follows

Sedan Solution y=09312-1.205¢ )

Pickup Solution : (10)

y = 0.8465-1.095¢ *x

Fig4: Detected the distance of headlight in the beginning

From Fig4 shows the oulcome analysis, by display the
beginning of distance detection of the headlight, using the still
frames taken from frame grabber then with Matlab program
to identify the difference of the imagesseek a program
detected separation of the headlight and seek light distance ,
about frame number’s 70 at the distance of 250 meters.The 1*
frame gets start at the distance of 300 meters. Considering
from the hypothesis of this research, by analyse from frame of
image the attact from Video file total 1250 frame.

VII. CONCLUSION

The experiment concludes and indicates a zone distance ,
for contributing a decision to the driver .The processing lime
decreases. However, this study still face the lag time at the
average 0.27 second per frame. In practice, the processing
time needs only 0.54 second, in the process to stop overtaking
and by considering the image only 2 frames after the
identification of headlight distance. This method will not
consider the previous processing time. The advantage is

higher efficiency for driver’s decision at might-time period.
The outcome from the experiment shows in the figure 2.
Three cars , with velocity 40 km/hr,, must have the overtaking
decision distance more than 250 meters.A part of this study
would benefit the future research of any computer processing
program instead of mamual. However there is an error of
determination of vehicle size and the difference between
moving images from non-smooth road, affecting the irregular
of the light.Moreover, the processing time is not totally real
time. In addition, the factor of moving car's velocity still
needs further development in the future.
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Abstract

This research has adopted the implementation principles of two
eye camera or Binocular Vision together with regression analysis
in the form of Linear and polynomial format (quadratic
polynomial). Application is being uliized as the process
procedure to defect the disfant of a car driving opposed to each
other in @ One Way Traffic line during night time, lo enhance the
prediction in capturing the slide image. Result from the graph
analysis showed ihat the relationship belween independent
variable and dependeni variable will be fhe linear image snd in &
form of polynomial squares. When the iwo egualions were
considered separately, the accuracy of result obtained will be
approximately 97.90 % for preliminary data, especiglly to aler
the driver of the incoming car from the opposite direction at the
night.
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viaguinaaesmainlunn sl maud “depth of
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Regression analysis) [5]
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