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The Automatic Pavement Identification Based On
Data-Ming Technology

Abstract: Road defect categories include pavement structural damage and functional damage,
however,the former is the most common, and can be subdivided into the cracks, the block splitting network
cracking, longitudinal and transverse cracking. Research and design a road defect detection technology, it is
of importance to develop the detect of efficient and accurate of road defects automatic identification system.
Although based on digital image processing, pavement distress detecting and recognition technology had
been developed, but due to the complex nature of the road surface image, digital image processing
algorithms are still studying abroad.

Rely on the defect image given by the Appendix, with MATLAB graphics image processing
toolbox ,handling the defect image, including preprocessing, segmentation, feature extraction,edge
detection, and get the desired effect. Selected experimental analysis on the basis of the analysis of more
traditional methods of road defects image enhancement and deficiencies at the the gradient the Countdown
weighted average filtering algorithm, can effectively smooth image background, eliminating most of the
noise. Were image segmentation based on different defect image edge detection and gray threshold
segmentation, random walks segmentation pits image segmentation, and we get satisfactory results finally.

Defect image feature extraction, analysis and calculation of the characteristic parameters of the
evaluation of road defects, including average slit width, crack width, block, area. Using BP neural network

pattern recognition, image defect recognition results and learning rate were discussed in depth.

Key words: road defects;distress detecting;GIWA algorithm;RW segmentation algorithm;BP Neural
Networks
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BIKPERFALAE 2 TR 220, DL, ST B BB 5 Z2 41 0 BB AR A A
(3) BT SR s T SR R AR S IR

Step 1 FAHCER PGB A S B IR, 0 #oR: i
A BB R, T 12RoR.
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Step 2/ RIEHNETIME

FF T PR 20 BT RN3E 6 T AN LR TR (0 7 S B8, R AT %2, JFANREAR
UMb ) 0 B PG AR G, B P R A R A [) P B8 100 1) B PG AR, (BB PG 1) 2K P
JrZEnl eIl e 1 T A — K B T R T DR K K BT 723 7, 5 REs SR —
s i T PS5 ) AR IR IEPH]EE%E@1%*%%?@%@1%7)2}%7‘5%%%4\@(nj)mm, fe
% S i b TE) — i B AR R R R R N TR E R . BB, EH MR
L=[nm.(n,),, |- 1RSI

Step 3 e gk S T UG R G

ASCIER I BP MR as KA IANRZE, WANZ 834, F 2N i), &l
WA, BZEH AT A

K 250 AN BT B G P REAST BP M AT U4k, 5 HARRZEBEE 4 0.015, T
2234100000 25 )5 2 S i e 8lc . BP RN Thim, IR 19 Brm ) % 1 B ) 1
B PG A R BT U ) S50 o AE H W s B, I SR AR T 0.5 B0 1, /T 0.5
M0, SR ILEINS o X PR B EL BT, nT A I T 3 DX 3k B R 1R 47 5 1] 20
LA B AW . SZIGRIH, R A48 00 8% 3 SIS 3 vl A 0L 030) 4% T A 49 1 e Pl A5 A
Ko

[ 19 13 o) Ze 42 ER B B (%

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 1 0 0 0 0 0
0 1 1 0 0 0 0 1 1 1 1 1
1 1 1 0 0 0 0 0 0 1 0 0
0 1 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

20 BP #HIZ MR A H &R

17 7, 326 7



A M BRI TS TR SR

10°
,\lfi
Ji
10!
R
7=
1
T 2 3 4 s 6 7 8 o 10X
=N ¢
0.04—
0.03~
(%,l:
30.02-
%
0.0 el st e Wy g
o 2 s 4 s 6 7 s 9 10X
=N
& 21 BP R M 2% i)l RIS R
F— BPIRFIGERERFESEITEER
BP i SR HE R
1E 4 D wgm  CTIEETE AEEE YR SN AN
/ mm /mm  /cm /m’ / mm
& 01 image01 24 25 / / / /
4f 01 image02 4t / / / / /
4f 02 image03 uf / / / / /
4f 03 image04 uf / / / / /
1f 04 image05 I / / / / /
buk 01 image06  bUfH / / / 0.75 20
HiA# 02 image07 bt / / / 1.33 27
Yii 03 image08 il / / / 1.36 26
HUk 04 image09 LUkt / / / 1.32 29
BIE7% 01 imagel0 4 %4 / 0.21 110 0.35 /
Bt 01 imagell LRSS / 0.24 35 / /
2152 01 imagel2 24 1.35 / / / /
M4 02 imagel3  Zd4k 2.20 / / / /
BIgEEE 03 imageld R4k 1.68 / / / /
BIEE 04 imagels 4% 3.34 / / / /
BMA4E 05 imagele  Zsk 2.75 / / / /
BIUR4% 06 imagel7 5% 3.29 / / / /
B4R 07  imagel8 4k 1.88 / / / /
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BIgEEEE 08 imagel9  R4E 3.42 / / / /
B 01 image20 4% / 0.24 123 4.2 /
BN 02 image2l 5% / 0.23 154 5.7 /
B 03 image22 5% / 0.26 118 6.4 /

B4k 01 image23 sk 22 / / / /
FEEGZ 01 image2d  fE / 0.20 18 / /
FEEGZ 02 image2s / 0.19 15 / /
FEHZEE 01 image26 4% 14.6 / / / /
JEH4% 02 image27 5% 13.8 / / / /
FEHE ML 01 image28 5% / 0.26 55.3 5.2 /
FEHEMZ 02 image29 ok / 0.23 60.9 6.7 /
AR 01 image30 R4k 12.7 / / / /

2.3. &3R5

ASCE e 87 BBAC BEEOR, SRR A BB IIAR Bk, i 442 B8 5 oG
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PIE DD AR JE A B T P B (R R G B ANTS I K 5 D0, HEAT T R s AL 2L

FEEIG By, BRI TG I TTE, B 1 URRE HI 1 ia el
BLe RGN T KIEBME D RTT5, JRR RN b B B0 B . Baxd —MH
BB T antl, 192 IR8E, R BERAEMRRE . a2 SEAI A TH 4T R 7 34t

Xt i TIAL BN B AR 23 1 (V02858 B SeREAT T RALRIWT, RS RRAESE . P2
GEVL KR 8% . IRJE S A RUIRRGE SN NI AR VS, DU I AN 1) KL (ot
7k MR RER I R HEAT S A, R W2 R W AT AT, I HSER
AT DLIA ) J5 SR TE BR SR 4 TR

3. e

B B 28 PR PR A e, A B R BB AT T R, AL, B R E %
AR RIIHSEE, A T RE A B, A B TR Ao 2, AU
WEEAL G N AL 23 B BCUG DU TV DA N A BRI A T2 T, Bk, A%
S TR A5 140 AU AN U3 R e IS T Al e A AR oA 18 D), o H AR QUi

AU Z AR H AR MR I R A 21 (V0 i i e Pl 15, s, A, fa il
GO DURRSERL, BRI EHBR AL BEEOR, XA A TE B S B A BEA TR AL SR L, IR R HE 12
PEBARBEA TR VU, B 2 SEBLER AR B B U] AR B R, JATTHE H MATLAB
MR AL BE T AAT, BEATIE RGO I PR A TRAL BE . B BT ST, e, JRATTHE
T BN B2 BISE X YU BT I G 30, 5 b RUTVEMLE, RS A 5 )
TR PRI L, DOV S B A, dEascs, w LU, BT BP A
20 W 4 1193 it e o PR R S AT 8 PR U R 3 R U 2808

MR AR BLRIT I, A5 B RE N BUR LA S5 B0 & BN B8 SCHE AR A 4K
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5. Bt =X

[— ——= ==29
==3%70

o\
o\

reci gradu weighted.m
a=imread ('image26.3jpg');
figure (1) ;

subplot (221)

imshow (a) ;

title ('JE4AEHE ")
a=imnoise (a, 'gaussian',0.005);
subplot (222) ;

imshow (a) ;

title ("M AgaussianMgi")
a=double (a) ;
[dep,wide]=size(a);

new image=ones (size(a));

r=0.5;
for i=2:dep-1
for j=2:wide-1

g=0;
for m=-1:1
for n=-1:1
if(a(i+m, j+n)-a (i, j)==0)
g(m+2,n+2)=0;
else
g(m+2,n+2)=1/abs (a(i+m, j+n)-a (i, J));
end
end
end

G=sum(sum(qg) ) ;

for m=-1:1
for n=-1:1
w(m+2,n+2) =g (m+2,n+2) /G;
end
end

new image(i,Jj)=a(i,J)*r+(w(-1+2,-1+2)*a(i-1,J-1)+w(-1+2,0+2)*...
a(i-1,3)+w(-1+2,1+2)*a(i-1,3+1)+w(0+2,-1+2) *a(i,j-1)+w(0+2,1+2)*...

a(i,j+1)+w(1+2,-1+2) *a (i+1,3-1)+w (1+2,0+2) *a (i+1,3)+w (1+2,1+2)*. ..
a(i+l,j+1))*(1-r);

end
end

for i=2:dep-1

new image (i, 1l)=new image (i,2);

new image (i,wide)=new image (i,wide-1);
end

new image (1, :)=new image (2, :);
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new image (dep, :)=new_image (dep-1,:);

subplot (223) ;
imshow (uint8 (a))

title ("BREEIALY)
subplot (224)
imshow (uint8 (new_image))

title ("BRSERIEUNBOTI )

[ - ___ —

&2 == === ===

clear all

I0=imread ('image09.jpg") ; STEAKG A}
I=rgb2gray (10) ; s N KL E G
figure (1) ;

imshow (I) ;

title ("HIAEIE ) ;s BIRERATEG
count=imhist (I); S IK B
[m,n]=size (I); SWIEFEHIA/N

h=count/ (m*n) &SRR JE 2R

Vl=zeros (2); S Fiff 5 SRR A
V2=zeros (2);
Ul=zeros (2,256); SHESXIEFU
ml=2; ST E AR £m
V1 (1)=20; sHIIHER KOV, c=2
V1(2)=250;
1=length (h)
I=double (I) ; $H AR 7Y
diedai=1;
while (diedai==1)
for i=1:1 16 AR I R P 1) 0 DX B

if (i-v1(1))~"2>0.01&(1i-V1(2))"2>0.01
tepl=(i-V1(1))"2;
tep2=(i-V1(2))"2;
Ul(1,1)=1.0/(1+(tepl/tep2)”(1.0/(ml-1)));
Ul(2,1)=1.0/(1+(tep2/tepl)~(1.0/(ml1-1)));
else
if (i-v1(1))~"2<0.01
Ul(l,1)=1.0;
else
Ul(2,1)=0.0;
end
if (i-v1(2))"2<0.01
Ul(1,1)=0.0;

else
Ul(2,1)=1.0;
end
end

end

tepl=0.0;

tep2=0.0;

tep3=0.0;

tep4=0.0;
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for i=1:1 sRIEAT P RO
tepl=tepl+h (i) * (i) *Ul(1,1i) "ml;
tep2=tep2+h (i) *U1l(1,1i) "ml;
tep3=tep3+h (i) * (1) *Ul (2,1) "ml;
tepd=tepd+h (i) *Ul (2,1) "ml;

end

V2 (1)=tepl/tep2;

V2 (2)=tep3/tep4;

if (V1I(1)-V2(1))"2<0.01&(V1(2)-V2(2))"2<0.01
diedai=0; S&EAUFIEAINT, BI{EELO0.01

else
V1(1)=v2(1l);
V1(2)=V2(2);

end

end

Il=zeros (m,n); s m, n BRI N
for i=1:m s fHtL KNG
for j=1:n
1f (I(i,3)-V2(1))"2>(I(i,3)-V2(2))" 2% PHEEAE0IT, WK A8 KIEUE E >
M1, B, oo
I1(i,3)=250;
else I1(i,3)=0;
end
end
end
figure (2);
Il=uint8(I1); % FH T TR, sdnsf —HEHHEEL, JuHo0~255
imshow (I1);title (" HE|EHIEG") ; S TR E| 5 I

Il
I
o\
o\

o\
o\
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

o°
o°

|

|

|

|

|

|

Il

I
o°
o°

Medfilter.m

clc;

clear all;

img=imread('image26.jpg’') ;

img O=rgbZgray (img) ;

img l=imnoise(img 0, 'salt & pepper',0.02);

img 2=medfilt2(img 1);

subplot (2,2,1) ; imshow (img) ; title (' JRLGEIE ") ;
subplot (2,2,2);imshow (img 0);title ("ZKEEHZ") ;
subplot (2,2,3) ;imshow (img 1);title ("MAMSFEEG") ;
subplot (2,2,4) ;imshow (img 2);title (' PHIEHIEEE ) ;

o°
o°

|

|

|

|

|

|

Il

Il
o°
o°

o°
o°

|

|

|

|

|

|

Il

Il
o°
o°

findwhite.m

%% step 1

clear all

clc

I=imread ('image26.jpg") ; S KK
bwI=im2bw (I,0.5) ; $HAk A A K%
bwIl

L=bwlabel (bwT, 4) ; ¥ PUIEM XA T ARl
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r,cl=find (L==1);
BRI AAXE, oA BT EATARIN M, o H TR A2 8 ) 4
r,c]
% step 2 s L rr PR AL
new r=[];
for i=l:length(r)
nn=find(new r==r(i));
if isempty(nn),new r=[new r r(i)];end
end
%% step 3
sum_zeros=0;% R R AN
for i=1:1length (new r)
n=find (bwl (new r (i), :)==1) ; SEERA A AT H S BT A
if length(n)——l,contlnue end°ﬁﬂ%l§<ﬁqﬂ —AE A, R[]

[
%
[
%

(]

num zeros=n(end)-n(l)+1l-length(n); S 75 T JEAE 1 5 2 TR) 1R 22 P A2

SUm_zeros=sum_zeros+num zeros;

o\
o\
Il
H
Il
Il
Il

o\
o\
Il
H
Il
Il
Il

rangefilt.m

I = imread('image24.jpg"') ; STEHU KIS

figure; imshow (I) ;% TR EEG

E = entropyfilt (I);sGIEtg KB

Eim = mat2gray (E) ; SHEA WK KIG

figure; subplot(121)

imshow (Eim) ; $ @K JE KG

BWl = im2bw (Eim, .8);sH#:Abh (HK%

subplot (122); imshow (BW1) ;% &n MHE1HS

BWao = bwareaopen (BW1,2000) ; $HIUKH LS
figure; subplot(121)

imshow (BWao) ; $ B /NEKE S K%

nhood = true(9);

closeBWao = imclose (BWao, nhood) ; $JE&FIEAF
subplot (122); imshow (closeBWao) S BRI A K%
roughMask = imfill (closeBWao, 'holes') ; SIH AR
figure; subplot(121)

imshow (roughMask) ; s BN G KA

12 = I;
I2 (roughMask) = 'Qrﬁﬁﬁﬁ@
subplot (122); imshow (I2) ;$5¢H B KGRI

E2 = entropyfilt(I2); oﬁ'ﬁ%éﬁ[fﬁlfgﬁ

E2im = mat2gray (E2) ; SHAL N IKE KG
figure; subplot(121)

imshow (E2im) ; $ WS K%

BW2 = im2bw (E2im,graythresh (E2im)) ; sS4k —{E K%
subplot (122); imshow (BW2) %7 fH K4

mask2 = bwareaopen (BW2,1000) ; %K H &G 5 Fr S0 i i
figure; imshow (mask2) ;%E7nHBSEEERE KL

texturel = I; texturel (~mask2) = 0;%EalE NEM
texture2 = I; texture2 (mask2) = 0;$IHHEEE NEM

figure; subplot (121) % &om &G IHHE;
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imshow (texturel); subplot(122),

imshow (texture?) ; $ B/~ KIZIEES

boundary = bwperim (mask2) ; $>RHUL S
segmentResults = I;

segmentResults (boundary) = 255; S f AW E l H
figure; imshow (segmentResults) ;% Ensr#|gE R

S = stdfilt(I,nhood) ; $hrfEZENEN

figure; subplot(121)

imshow (mat2gray (S)) ; S ERFREZEIENE ) MK

R = rangefilt (I,ones (5));%rangefiltiEy
subplot (122); imshow (R) ;%@ /~rangefil Iy )E K EE

o\
o\
Il
H
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Il
|
Il
Il
o\
o\

o\°
o°
Il
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Il
Il
o°
o°

edgetest.m

I = imread('image26.3pg"') ; SEEHEH

figure; imshow (I);%E/NEEG

Eim=rgb2gray (I) ; $¥AL A K& KG

iml=edge (Eim, 'roberts") ; ¢l roberts J7iEAa L%
im2=edge (Eim, 'sobel") ; $f# /] sobel JrikfailliliZk

im3=edge (Eim, 'prewitt') ; $ffiH prewitt Jrykfriil g
im4=edge (Eim, 'log") ; $ffiH 1og JiiAalili 2

im5=edge (Eim, 'canny"') ;3 canny kRl

subplot (331), imshow (Eim);title ('KEEIHE") ;s BRKEE G
subplot (332), imshow (iml);title ('Roberts ikt ) ;

$ 7N roberts AR 1L %

subplot (333), imshow (im2);title ('Sobel JrvEfull) ;

$ IR sobel J7 kA IfKIL

subplot (334), imshow (im2);title ('Prewitt VLM ") ;
SR prewitt J7 VA A1 2%

subplot (335), imshow (im4);title ('Log J¥EKM ") ; $BIR log Jrykm i fil 2
subplot (336), imshow(im5);title('Cannyﬁﬁﬁftﬁﬂﬂﬂ

s 7N canny J7 iRl 2%

4

o —E—————— e — J— ——99
©° - === ==3%
o —E—————— e — J— ——99
©° - === ==3%
Cutandsave.m

SRR, IR R 3 SO SRR, AR5 A3 B RS X380 Sl R A7«
I=imread ('image26.jpg"');
Im=rgb2gray(I);

imshow (Im)

hold on

L = size(Im);

height=32;

width=32;

max_row = floor(L(1l) /height);
max _col = floor(L(2)/width);
seg = cell (max _row,max col);

EPIRS
for row = l:max row
for col = 1l:max col

seg(row,col)=
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{Im((row-1)*height+l:row*height, (col-1) *width+l:col*width, :) };

end
end
for i=l:max row*max col
imwrite (seg{i},strcat('m',int2str (i), '.bmp")); ST LI B A 54 "mi . bmp !
RAE
end
SIS BRI A
for row = l:max row
for col = 1l:max col

rectangle ('Position', [32* (col-1),32* (row-1),32,32],...
'LineWidth', 2, 'LineStyle','-"', '"EdgeColor', 'r'");
end
end
hold off

o\°
o°
Il
i
Il
|
|
Il
Il
o°
o°
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