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Abstract

This research implemented a stereovision based obstacle detection system for an
autonomous vehicle. Images from left and right cameras are matched to create Depth Disparity
image. The Depth Disparity image is then used to calculate V-disparity image. The V-disparity
image shows the obstacle’s position obtained from the horizontal axis of the disparity image. The
V-disparity image also indicates the line location which is related to the true distance of the
obstacle. The line is detected from the disparity image using the Hough Transform. The line
coordinate in horizontal direction is plotted against the true distance. After that the Polynomial
Regression is applied to obtain an equation for computing the true distance from the line’s
coordinate.

In this research, the video image is captured at 25 frame per second when the vehicle
is running at the speed of 5 km/hr. Experiment were conducted under real environment. The
proposed system works well under clear sky having light intensity of 1500-2000 lux. The size of
the obstacles are 1.5-1.7 meters and 1-2 meters wide we found high. That the color if the obstacle
affect the accuracy of the system. Our proposed system yields the distance error of 19.2% and the
processing time for each frame is 3.5 seconds when using Depth Discontinuities by Pixel-to-Pixel
Stereo (P2P) method. The error becomes 30.5% and the processing time reduced to 0.2 seconds

when using cvFindStereocorrespondence, an OpenCV function.

Keywords: Stereovision, V-disparity image, Hough Transform, Polynomial Regression
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2. Real Time Obstacle Detection in Stereovision on Non Flat Road Geometry Through
“V-disparity” Representation [2]
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3. In-Vehicle Obstacle Detection and Characterization By Stereovision [3]
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Analysis [4]
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5. Road Scene Analysis By Stereovision : a Robust and Quasi-Dense Approach [5]
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6. Robust and Fast Stereovision Based Road Obstacle Detection for Driving Safety
Assistance [6]
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2.2.3 mﬂﬁﬂmmﬁmmn%yamw (Image Segmentation Technique)

I 3 ' 3 o
L‘]Juéllu@l@uﬂ13LL1J\illﬂﬂ"i’lj@yjaﬂ']W@nﬂJsllu@f’]uﬂ'ﬁﬂﬁgﬂJjaﬂ']W Lﬂ”lﬂlﬂﬂ"l]ﬂ\iﬂ”lﬁ‘i/n

' ¥ A ' Aa o oA Y oy 'y o
miu‘muﬂﬂ"u@u”amw o ﬂ”liﬁ')llﬂ@llﬂﬂﬂ”lWﬂﬂaﬂymglﬂu‘ﬂﬂaWﬂﬂULm”Iﬂgﬂ')ﬂﬂlﬁnﬂ

1] v v k4
991984 oA uAUBIAINABIMINzAT I IR Niau e veasiganniianuuana ey

Q Q

9 = 1 o [ Y 9 Y o 3 =2 9 a A an
Ll@EJ?J"Iﬂi’]Wi]i]SﬂJﬂ’JTNEHﬂ@'I’EJﬂTiﬁ]TLLuﬂ’J@QiﬁQﬂ@]@QUlﬂ PANUUIIADINTNATITUUADNNIITNIT

Y
WinduapuItmMsdmsumsutendoyaninlfimanzauaiuanudesnis Taeauisn
[ o [V dy
uuedlu 3 vanms g
. . . I ax 4
2.2.3.1 Region Oriented Image Segmentation JUITNI5UENDIAYTLNOVVOININ
Y v
Tagguindwnisvesganmuazanumiiounuvesnuauiavesganmneluiui Tagd

P A o = 2 A [ [ Y 9 1 = Y] Y A o ] dyd
ﬂﬂ"IW‘VIE]Qﬂﬂﬂulmz‘nﬂﬂlﬁll‘Uﬁm3J’E)°LJﬂu‘ﬂ%gﬂ%ﬂiﬁl‘lﬂﬂqumﬂ’lﬂu VBAVBINITINUTUUAD

-

Y
[ 1

YA A A . . . <3| an A .
w laiunaeiiieany Region Oriented Image Segmentation uuaiu ZQ‘EGlﬂﬂJUG] f1® Region

% IS

. . .. . A I o § 1A
Growing 1A Region Splitting and Merging lagQsusmilumsiiganiniegaaiuasil
A A o A I tﬂy A A [ 9 Y dy A Aan A <
paauamlounuio UM uNuNReITY Tasldmsversdivoanun aiuisnz iu
] I~ dy A 9)49’ A 1 dy Aa 9 =S [ qﬂll £ o
msudammesmunundes TagldnundosuaazNunUaNuUNLaUAgINY 31NUUIIM
dy A Aa Y A @ Yy 9 [~ 491 A '
mMasmiungesnlaNuduLaurRtounuEnaenuunun Ing
. . . I ax 4
2.2.3.2 Pixel Oriented Image Segmentation Wudsmsuenesalseneuveninlag
A A o wa A A 1A A A Y]
WnsannnanumeufuveuauaveIgan e lunuiiiewa1ufe) Ao @, AUl
1 aa ] = A @ o Y 1 = @ @ 4 1<
e, MNNADAVDIYANN 15U Tindouny azgninalnegnielunquideinunaansaziiu
da’ d' a o dy Ya 1 d’ 1 d‘ = = Q' d'
WU NuITetz 19I5NMIMIAIRALAANLBUUUNIATFIUUDIYAN TN IWDINTAT I o
(Threshold) alinanmsnefomnadAveIgAn N UnaaINA1dd Inunsy (Histogram) Y09
usj oA 3 (= a { a
A MNInuave 1w uanaenamvigduduaidasualaou lunisnarsaniuy

MilpUNUYDINUTUTAVDIPAN TN

2.43.3 Edge Oriented Image Segmentation 1114331518n03A1U352n0Uv0IN N ]AY

[

1A lifo1i09 (Discontinuity) YoM ANTAVDIPANINUTNIUTOIADTZUINIAGAURIN

9 '
2 A 1 A

ag 1% I @ o Ay Y ag dy 1 Y ]
Ul 19N17 ummammmqmumﬂ W’c‘la‘W‘ﬁ‘V]]lﬂil1ﬂ’J‘ﬁﬂﬁu%zﬂQiﬂgﬂ!ﬁﬂﬂlﬂﬂﬁl@]i%ﬂ’ﬂﬂ

a
Y ' ]

WUNA1) 1IN0 IR T LD 19 AN VLA HAZDUYDINTN NMTATIVHIVOUMNIHAY

2
v A

a axny @ ] a ~ . I Y a
MANAISAEAY 15U 1nAlaved lesiua-a1landeou (Sobel-Laplacian) 1Hudu  luaiuide

A 9 a Aan d' . di a Aax d' Y [ 4
maﬂ%mﬂummmmuu (Canny Edge Detection) LL!E]\‘H]1ﬂL‘Vlﬂuﬂ’J‘ﬁﬂlENLLﬂuu%31WNaﬁ‘W‘ﬁ



14

Ao 9 = oaj [ A (% Y
NUFUIBUUYUIA 1 ANIN Hlupouainndseney 2-2 !511fﬂ"lﬂﬂﬁﬂﬁ‘ﬂﬂiq\iﬂ'lwclﬁliﬂﬂiﬂﬂ

kY d A v A 1 Y v Y A A o o
ﬂ1§ﬂi’t’)\‘]ﬂ'JfJLﬂ']ﬁL“]ffJuﬂQ‘ﬂﬂa’]'liﬂlla')ﬁluszll@ﬂ 2.2.2.2 INON1A

[

v W

v
=1

AUYIUTUAIUN

a =
ANNIP

Y 3 o [ 4 % !
TN UUNINNNAAYU (Gradient) Glugﬂllﬂﬂﬂlﬂﬁﬂléwu‘ﬁ u@ﬂﬁﬁ\ifﬂ]fﬂiﬁ (2-3)

= !
WIsuNNNeUsEuIana

UsunmldEeudae

Y g
AINTDUNT LB

1

|

o w1
DIWUUT,
1

1

1

1

ATIVADUNIVDUNIN

]
=t

MIAYANMNATYLIAA1
q

A ANVUIAGIZARNIZN
A1nNAIA uaz liognamafeony
WU AANNAATY

wiendoyanIngie
as P A =
AmsmTasunlasy

HUg

Y v
MWUIZNDY 2-2 TUADUNMITHIVOUN WA WNALAITUDIULAUT]

0
—fxy)
G
Vi = x| _ OX

G o
y — f(x,
(x,y)

HAZATUIUAIVUIAVDIAIINA AT U (Magnitude) AITUNITN (2-4)

G| =G? +G;

HAZNANINUDIANVAIATY (Orientation) AIAUNITN (2-5)

4
%

Y

MNHAGNT

R —

VBNUBUNIN

(2-3)

(2-4)

(2-5)

1 ) o v A { A I
Juapuae lliziminveunmdmsvisuewauiiyanmidedwduvould

v 9 <3| Aq ¥ ~ < a = @ 1 @ am
uuﬁmgﬂuimﬂ1°wleimumq@qmawwmngﬂuﬂﬁwNmmﬂummmmwu Iﬂil’)ﬁfﬂﬁ

fiaganimynyanImiivinadiniunagegamniziuas luegluiamadsinuanuaia

) . . 2 aadq Yq Y ~ o Y o
¥4 (Nonmaxima Suppression) Lﬂmwﬁlﬂ"lmaumwmm 1 ﬂﬂﬂiWLLﬁziHﬂJH@@M@ﬂ%1ﬂu1



15
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2.2.4 IMAHAMIUAAIAWNUTOYANN (Image Representation Technique)
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Flot of Error from Height Obstacle
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Plot of Error from Wide Obstacle
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Abstract

This paper presents the obstacle detected system
in front of REAL Intelligent vehicle in the specific
distance and will send signal to REAL Intelligent vehicle
to avoid obstacle. The system will use the principle of
detecting image by Stereovision which will provide a
image show the depth in Depth Disparity image. After
that it will use the Depth Disparity image to calculate the
V-disparity image which shows a position of the
obstacle in which depth disparity image. The obstacle
detected system use V-disparity image to detect and
find a straight line in a image in order to take the
position of pixel in X axis to compare with real distance
value by calculating the relative equation between pixel
and distance value with the polynomial regression and

take the result to alert a driver.

Keyword: stereovision, v-disparity, simple linear
regression, polynomial regression.
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