a) ‘_5'[4-'0)1-04'-' \\”\‘\)Led‘\ c)w‘a'ﬂ?‘ﬁﬁjcmbéﬁww@

o

i 5 o3Uiinl b 5y (22138 5290 53 s 52155 30,501

) ol )5 Lelonsl po Lo e s £, bobinl < SLBT ule oly>

j-a.aghamaleki@du.ac.ir — ;1 - bl - lasls o8idls - cwaige (8 0aSiisls -)
samiresmaili@gmail.com — |1 - )l 05 - dals oKiils - cwaige 28 0aSiisls =Y

392251 Olsse 28k Larmive bl Jore a5 5550 )0 Nigd oo ST lars sl 05zg b1 4 oobj slap )58l gl (3l )0 oSy
lad g0 (iaghy cnl 50 Casload )l olsn pglat o b 5le,ISET lp dige (g, Allie 0l 10 0,5 (5 S sl o 55Ul (al yo Lo
wyaz aladl jo ol egdle | ool 099 a4y ailiin glaciauns an i 5l Poww b s Al @ g odd oS 5 o2 L YCBCr g RGB X,
G SSEs e il Bl el 355 ol cpl a5 Cenl oad 43,5 L5 40 wond Al Corns 4l 50 ailo sl alSis o lew T ST S5, 56
ool .l o osliiwl Wl i 5 ol axl 50 4 SIS gz guT (5,108 ailiwl o )5Sl 51 solpiion (g, 5o ol 00l s aiids
S seSomiz (tals el yol al )l 05z sl 4l b5 (ome (o 0 3l 5 00 IS ()NS5 alliwl & e B9, 0l 5]
GHVL @D aline glals) 4 S oalallyl By s po LaS (025 gl Cel oal S5, slao )5 s oolann] Sl 5 (Slewlxe

)18 (Slalne 430 5 wlo 5le K1 50

S5y ol adasly YCBCr (S5, (slad RGB (K5, (6lid ¢ oS 5 S 4s 55 (292 pgla caulos 55k, 80T 1 guadS” slaolg

Shadow Detection in Arial Image Using Optimized Ratio Map

J. Abbasi Aghamaleki?, Assistant Professor; S. A. Miresmaili2, MSc

1- Faculty of Engineering, University of Damghan, Damghan, Iran, Email: j.a.aghamaleki@du.ac.ir
2- Faculty of Engineering, Shahed University, Tehran, Iran, Email: samiresmaili@gmail.com

Abstract: In image processing many algorithms get disturbed because of shadow. These problems can be avoided if the location of
shadows is clear. This article presents a new optimized algorithm for extracting shadows from a single color aerial image. Most of
similar works do this by using a suite color space. In this work two RGB and YCbCr color spaces are combined and a powerful ratio
map has been created. Furthermore, in a new method, effect of sky blue color is determined that improves the ratio map. Candidate
shadow and non-shadow regions are separated by applying Otsu’s thresholding method. Because of ratio map performance it is not
necessary to analyze region by region and leads to decrease computation cost. So it can be used in online application. The experimental
results demonstrate the advantage of the proposed algorithm.

Keywords: Shadow Detection, Color aerial image, Combined ratio map, RGB color space, YCbCr color space, Color attenuation
relationship.
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