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R esearch on Roads Autamatc EXtracton from J.ow R esoJution
Ranote Sensing m age

HONG Richang WU Xiuding LIU Yuan YIN Dong
( Deparment of Electronics Eng ineering and hfomaton Scienc’e University of Science and
Technofgy of China ArhuiHefi 230027, China)

Abstrac:t mage understanding is genera]ly defined as he construction of explici,t meanngfi] descriptpns of he
stucture and the properties of he3-dmenspna] world fran - dimensional] mages A concepua] framework {or image
understand in€ s hased on Marr s concePt of visual perception as canpuwtiona] process Marr postupted a hierarchical
architecture for vision systms with different jntemedate rePresentatons and processing 1evels( pvy mydle and higher
kevel ViSiOn)_ Accordmg 10 the descriPton of M arr smachie vision theory and he characterstics of Jov resojution ramote
Lnsng inage§ tis Paper proposes an autma tic majn rad extrac ton me 1ho€1 which is based on ]ine segnent perceptual
grow ing and dynan jc programm nng The mehod exPPits the 10ad mode] n pw resolution renote sensng jnages at pw
feve] and Jocates the road seeds autanatijcally by lne se€ment perceptua] 8rouping atm ddle leve] and then tracks the road
seeds 10 extract the road neworks bY dynam jc Programm ing at high level

Firsty we i[Justrate the oad mode] in pw resolition mmote senspg mages hased on anazing rad charac eristics
such as phonmetrig: gecmen"g vpologica] and contextua] characteristics and 0 on To jncrease the Precision of rad
object recognition and to reduce the effects of noissz ource jnages are preprocessed ahead which include contrast
snetching edge nfomation detection with canmny operator and redundant ]ine segnents elin hation Edge detectpon is
crucia] © |ine segment percepual group in,g.r thus canny operator is applied because of its characteristics of h8h Positpn
precis'pgl s Pixe] width and Jow eror rae  In he Process of [ine segments e]'minatiog te length and curvaure of
line segnents are considered as he decisive factors 10 the e]lin pation of redundant [ine se@nents But the directions of he
beginnng and end |ine segments are recorded © assist he decision A tmygdle 1evg1 edge |he se§nents are grouped by
Perceptua] grouping e chno &Y hased on contexua] |jpe segnents © &nerae pent wad edge [he se@ments After that
severa]| 0ad seeds are pcated bY canputng the hent wad edge line segnent groups The relatjonshiP of gray value
beween the regions shapPed by e hent road edge |ine segment and the ir hack8round  exPlojed © locate te ad seeds
thereino Then a new mad tracking approach usmng dynang programming is adopted at high leve] The approach
ntroduces the concePt of m jnin jzed cost oute and extends the Prim ive seSnent whch 1S fomed bY direct connection of
wad seeds 10 the whole mad nework n light of mninjzed cost mute Fmally fa]se alams are elin nated by knowledge
nference method mwhich inference mljes are atianed hased on the 8eo8raPhic character stcs of mad neworks n pow
resojution ranote sensng inages

W e conducted experinents on three datsets of pw reojutpn ramot sensing ‘mage§ which include the Landsay
( B0 band) magewithjsm-resojuton the SFOT mage of an Diego distric twith jgm- resolutin and the SAR( Synthetic
Aberure Rada]j image with1p sm reojtion (Correctness and canpjeteness are jntoduced tomake oh pctive evajuatpn
on the effectiveness of he method n hisway reference dal:d whchmeans te mad nework pPlotted by observe; should
be defined ahea] ExPerinenta] results show that our proposed method has high correcness especa]ly in andsay ranote
sensing Jinagq 08. 7%) Meawhile the canpleteness criteria 8ajned from a] the source datasets i comparatively h8h
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The lowest va pe( 88. 1% ) appears in SAR inage popahy due to the sPeckle nojses Moreover the {o]lowngs are Proved
bY the experinenfa] resu11§ (1) the proposed method is effective n Jovreo ution remote sensing I'nageS( hi&h resojutpn
ranote sensing mages can he sanpPld to €enerate its |ow resolution Counterpar§' Especialy the images contan sane
Pare rura] 0ads and ntricate city road netwoﬂ;; (2) themethod 1S camPle€ Y autanatc and shows hetter canputaton
efficiency than oher§ especially compared to samp autanatic rad detection methods which need human and canputer
i"lteractiop (3) the method howvs mhustmess and good Perfomance jn ranote sensng inages such as Landsa'q, POT
and SAR

Key words  madmadg]l Perceptual gowing dynamic progrmming mad extractpn knowledge inference  nage
unde rstand ing



