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Abstract:

Paper can be divided into the following sections: pavement before image denoising and image
segmentation, preprocessed images for image feature extraction and defect identification. After the analysis
of the characteristics of pavement cracks, we supported the threshold selection of wavelet packet based on
median filtering approach for denoising, experimental proof after this, picture quality has been greatly
improved, we were all good suppression of noise while retaining as much as possible the details of the
original picture. On the image segmentation, we used image segmentation method based on pattern features,
such cracks in road image after processing more clear. After extraction to the eigenvectors of cracks in
pavement defects picture, we are using BP neural network classification processing of road defects. By
experiment can know, after the above method, better completed the automatic recognition of road defects.

Key words:

automatic recognition of road , image denoising , denoising using Wavelet packet , Fractal
characteristics, BP neural networks
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img=imread('C:\Users\Administrator\Desktop\Image\/"* F.544% 01.JPG"); % st — 1l &l 15
p=rgb2gray(img); %14 & 15 4% b K FE 1%

h=imhist(p);% ¥ i KB G H 7

h1=h(1:2:256);%#E % 1 & (1 AL FR-> ok B T K1
h2=1:2:256;%#E 5 i F| (R AR bRl 22 1 21 256

stem(h2,h1,'t--"); % H L (22 Tl K e ], ANV K SEE ]

figure,imhist(p); % 1. /7 KX} LE

Yo N 0 YE I LA P R B I PO PR AR A0 BEATH
Y=imread('C:\Users\Administrator\Desktop\Image\/"* #2544% 01.JPG");
J=rgb2gray(Y);

[M=medfilt2(J,[3,3]);

L=4;

I=wextend(2D','zpd",I11,L); %Extend a vector or a matrix
nbc=size(l,1);

X=im2double(I);

wname='db8';lev=3;

%colormap(pink(nbc));

subplot(221);imshow(Y);title('J5 44 K14,

12=Y;

J1=find(12<120);

J2=find(12>=120);

12(J1)=255;

12(J2)=0;

subplot(223),imshow(12);

tree=wpdec2(X,lev,wname); % - 4E/N L) iR
detl=[wpcoef(tree,2) wpcoeftree,3) wpcoef(tree,4)]; Yowpcoef 3K /N1 R %L
sigma=median(abs(det1(:)))/0.6745;

alpha=1.1;

thr=wpbmpen(tree,sigma,alpha); % #E ol 2 /N s i Ak i) I (L
keepapp=1;

xds2=wpdencmp(tree,'s','nobest',thr.keepapp);  %o/INJ% Bk B ol ik i
colormap(pink(nbc));
subplot(222);imshow(xds2);title("/]N V5 F, 4 (5 18 % e B4,
12=im2bw(xds2,0.4);

J1=find(I12==0);

I2=find(I2==1);

12(J1)=255;

12(J2)=0;

subplot(224),imshow(12);

%K I T HE LK
im=imread('C:\Users\Administrator\Desktop\55.jpg");
%imshow(im);

gr=im;

level = graythresh(gr);
%ftigure,imshow(gr);
bw=im2bw(gr,0.5);
%bw= bwperim(bw);
%bw=~bw;
%figure,imshow(bw);
bw=edge(bw,'canny");
figure,imshow(bw);
si=size(bw);
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minblock=1;

maxblock=16;

flag=0;
n=linspace(0,0,maxblock-minblock+1);
for k=minblock:maxblock

for y=1:k:si(2)-k

for x=1:k:si(1)-k

flag=0;

for yl=y:y+k-1

for x1=x:x+k-1

if bw(x1,yl)==

flag=1;

end;

end;

end;

if flag==
n(k-minblock+1)=n(k-minblock+1)+1;
end;

end;

end;

end;

aa=[minblock:maxblock];
xx1=-log(aa);

yyl=log(n);
a=polyfit(yyl,xx1,1);
x=polyval(a,yy1);
figure,plot(xx1,yyl,’k+'x,yyl,1);
D=1/a(1);

Yollll X 'Y %l b 1B
12=imread('55.JPG");
[width, length, si] = size(12) %osK ¥ K
marrow = zeros(width, 1); YA EEAT R ZAE N width*1 5P
marcol = zeros(1, length); Yol it A FIME ZAET) 1*length FEFE
%%%%% KATIIBEE %%%%%%
for row = 1 : width
tFlag=0; % CATHIIER R M
for col =1 : length
if 12(row, col,1) ~=0
tFlag = rFlag + 1; %idskB & 5
end
end
marrow(row, 1) = rFlag; %It KHHE i R+1;
end

%%%%%%%% KINIBEE %% %% %% %
for col =1 : length
cFlag=0; % CRHMGE M
for row = 1 : width
if 12(row, col,1) ~=0
cFlag =cFlag + 1; %itRKG &
end
end
marcol(1, col) = cFlag; %Itk H 5% i
end
subplot(1,2,1),plot(marrow);title(' 7K V- #¢ 5% H 77 K");
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subplot(1,2,2),plot(marcol);title(' T . $&52 H 7 E");

%BP 128 M 4%

cle;

clear;

cle;

X; VP SAE
P=[x1;x2:x3:x4]; % N\ 510 K 25
p2=[y11;y22;y33;y44];% 5% M K 2 T {E
T=price;% s B TN H BRI P s s (g s et
%FH minmax B8 K i AFEAR G

[pn,minp,maxp,tn,mint,maxt]=premnmx(P,T);
P2= tramnmx(p2,minp,maxp);

net = newff(minmax(pn),[6,1], {'tansig','purelin'},'trainrp');% 6 & T AL ITCNEG 1 ki 2 A A
net.trainParam.show=100;%%} 50 X &~ — I 2

net.trainParam.1Ir=0.01;% | 253k 5, 27> H%E

net.trainParam.epochs=3000;% Il Zx X £

net.trainParam.goal=1e-4;%"% > Hbx (IR%E)

VACE- ) GLed

net=init(net); %Il £ % %

[net,tr]=train(net,pn,tn); % M £ 177 H.

iw=net.iw{1,1};%% ZHL(E
bl=net.b{1};%% = BI{H

Iw=net.lw{2,1};%4i LI JZAUE ? 2
b2=net.b{2};% % ZBIMH? ?

PN=sim(net,pn);% % J1—1k

ppp=sim(net,P2);%ppp? ? ?
[pppp]=postmnmx(ppp,mint,maxt);%pppp A Tl {E

t1=1:37;

t2=38:38;

%plot(t1,T,t2,pppp);

figure;

%plot(tl,pp,'bo',t1,price,'r*");

title('o is given value, *stands for the forcast');
Y%figure;

Yoplot(pp)

C=pppp;

%plot(t1,T,t2,pppp);

DATAL;
DATAZ2;
DATA3,;
DATAA4;

data6;
y11=[50.5
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15

y22=[110.69
15

y33=[2292.61
15
y44=[90.03592001
15
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