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Cement Concrete Pavement Faulting Detection
and Recognization Based on Binocular Vision

YING Hong, TAN Zhiming

(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education. Tongji University . Shanghai 201804, China)

Abstract: A new measurement method for faulting detection
is proposed to overcome the shortcomings of traditional
measurement methods for faulting detection on the cement
concrete pavement. This method is realized by slab joints
positioning based on the digital image processing and faulting
calculating based on binocular vision, according to double
camera’ s imaging characters and the cement concrete
pavement’ s imaging feature. Slab joints positioning can be
divided into approximate location based on the gray projection
feature of whole image and accurate location based on the
character of gray projection and edge projection around the
slab joints image. The 3D coordinates of the points around the
slab faulting which is used to calculate the faulting are
obtained by the binocular vision measurement system. For the

key step of this system, image matching adopts a new
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algorithm based on the estimated location of matching points.
The experimental results show that measurement accuracy
meets to the test results by ruler.

Key words: cement concrete pavement; faulting detection;

slab  joints  positioning; binocular  vision; digital

image processing
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Fig.1 Constitution of the system

2 A~ CCD 2 7E [F]— sy B8 ) B 553 1 4 B
24~ CCD W & R A X 7 35 T 22k I i) 436, CCD
P R 40 | [R) 20 1 ) 22 Go A 4 LR G A 25 1) 7
P ok ol v F R TT S SEBE 2 A4S CCD [R] 25 [R] B X6
PEIAHE AT H0 4%, CCD R 4R 1Y R Bl B e & 3t
CameraLink #% 1 #F A%+ R G0, Bl 250 5 = 45
AT WL fE08 B G 8B 5 . W BE CCD &4t
o N A SRR A B A A IR B A R TR

S IEIE L T OB P CCD 2R 48 ) AS 7 32 2% e 42
TR B0 5 I P 5

Baps =Xt 5 ST T =BE LY Al ENS K5y U
ZRILT IR R R I =R CCD R 48 45
KR 1A% SR R A K 38 8 19 s 4 5
PN = HETHIARE BE S MAR T, B0 X —¥E L, R F P
IR H BT Mg 8L 2 4> CCD B B
AHE AT BT I A 75 BT 080 T A MR S ) =
ArARFR  PRHA T A0 RT RO 95 14 43 32 T/ NS 1
FEAR R0 4% 55 H AR 1 2 343 R 5 AN K
PR3 2ok % 2247 CCD BMGHEA T 20 5 s .4 B4 47

il Ll D B EEAD TLIK KA T A7 577

XSUIHT ¥ 75 S8 AN BN L 2 et 1 oA 00 44
PRBIXF 5 G I AR o 1T E X OGP A 2R 25
FETR] 5, JRASAR > 5 5 2B s AH e T H R [ A 07 19
2l CCD (73 # 3 i T 10 [ CCD . AT L F) 0 4
JE s Tk CCD. Ik 2 F7 48454 ik

2 ETHFEGRZEREM

JKYE TR B L I ThT R A 4 S 07 40K S % 1T 1] 4K
JE i i VA 3R 5E B B ) LTRFAE L 52 2R BE
B b 20K 53t R EE S R T L ik o 2
AR RUE R E L i fEZ T 1A 2.

Kirsch {8 A A4 4]

mESRE (eEEY |

B2 ZEEMRE
Fig.2 Flow chart of slab joints positioning
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Fig.3 Edge projection and gray projection around the slab joints
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Fig.4 Calibration of the camera

3.3 WHERSNERE

WM =My M. s i 8 2 DEAFPLI AT 5 6%
BHRE T My T M, KT AR M AT 37
KR -

Xy
U M, Maz,e Mas,;p Mg,
Yy
Si| Ui M1, i Moz,i Mgz, Moy, 7
w
1 Mgr,i Mz, Mgz Moy, 1
(2

?ﬁ% S1 ﬂéﬂ Sz 9’?%%”9‘%:": Xw’ YW9ZW E"Jﬁ%ﬁ%éﬂ
(3):

(wima; — mu )Xo + (uimgy,; — M) Y, +
(UMsz; — Maz,i) Ly = Maa; — UM,
(vimay,; — Mo ) Xy + (VO Mgp; — Mgy ) Yy, +
(VMg — Moz, i) Lw = Mo — ViMoo,

(3)

B BRI RS SR IE X AP = b 59 2 4 CCD
JAT3E] AP=b; Hirf A= (A, A, b = (b1, b)) "5 B
BEATA A, i e/ AGE TR POl =4 A AR
P=(ATA)'b.
3.4 WEEKLTE

MBIRGENINZ B )G TR 4L () al . R
ZRE 2 A TR 48 18R Cuy s 00) Rl G s v2)
SRR H AR S S ] AR AR (X Y Z3) 0 T4 2
AL H AR ] 44 1 R U H R 5 AR e 58 23 ) i =
2 A AR B S B L A5 G0 B XU H A RE R DE I T5 154 X
A ARV X TUAT IR 5 T 2 — B AR BEAH G
TR HIARTIC AR BL R JE . DX 48 2R 7k DG JC I %
23 A BEAN RIS Ry AR R MR LA % R s
Al R X I A 1) — 2 LA N — 4B R AR R

TR K TREE L BT A 5 BN BB AL
PIARY = J7 1] AEFR AR 28 AN R B0 33— 5 A oK
YEIR e - % 1 1A R SO HRRAIE 2B 3 4 H —RloRT Y [
PRVEBCIRE T B SR A X AR LT 125 Y Ak it 1 36 5 il
DCC A KB L 4 /M8 2 =S (] K0 1 DS ek
BEEARG 1 R DL AT A JXURS:

el 5. 2 8l — i PR HE S AR AR Cae s g s
2o) s FEEUZR Ty A Ty P ARAR R Coy s v1) AT Cuy s
v,) 5 Cy F Cy 5390000 2 DN EBHLIT L 5 e Fl ey 41
BIANEL CC 5 2 MEBAFRIN LR Py Py s Py
M P_1E PC, H£k E.i% Py 1E 2y =0 L, P FE
Fo = Mo P E P AE 20 =~ T IR E S R 8
B ERAL RO BER B B L — Bl B 30, AR i
TR & B TR e AT S B T ST UL
MsHZL PC,, P, Cy,P. Cy, f1 P_ C, 4355 E%F-
I I A3Z T Uz Uy Us F1U- o AR KR 235 2
iz s 02) 5 Qg s Vo) s (e s v D FTCu— s v ). HEA]
ML C R AMER I EZL UL U- 2¥m G 0P
¥, gk, s U, Uy, U fil U- e 5%
HE b W ELFRNEG by Un JERE I
SROpOE e

Cur s v1) R TT RER K i B A0 L AL
FIFEASE A M ] 3R

My M Maz My
M = [ mzi = [M; m,]

M3 M3z M3z My

Mgy Mgy Mg

€))
P e A AR BR R RIS Py = Loy Y
o 1T= [P 10 WA ARG
sily = My P+ my
{3212 = My P + my,

G))



%2 1 S

41 5 TR0 F LSE B /K PR TR 556 B AT 5 45 A Oy 3k 251

Apr=Lu, o 1]" Wi P 7ESASRHL 1 /Y
FWREUG AR L = [y vo 1] SWASTALA P 1Edk
BHL 2 TR ER AL h s [Msy myy JFI (M, my, |
T BB 1 FELARHL 2 RYSEARE . 120 (5)
FAE PO

$pl; = MMyl s1 1y = myy — My, Msimy, (6)

2> m=myy — Moy My myy o 1 SO FRIE MM

m.m =0 P

A mo Ol SOSFRHA I B X (6) FN(D 15
my (syl, — MM s 1) = 0 (8)
WX @ JEIFIFFBRLL 52, [FIRLL I I i SO AR

Rk S

Em.MyuMisgl, = Dm. I, =0 ©))
iﬁ':F‘,S“: s1/ Sz;’i%ft“))%ijllﬁ“%‘:u Soaﬁﬁg‘

Im MM L =0 (10)

A Q0 RPH EHR L Qs v TEER T IR 2R
It BAns P A TP, f1 P- Z ), HAES 2 iR ER
AR AR Cotg s VD ET Qe s 02 ) B Cu- s v ) ZJH]
X3 AATAE Cuy s vo) T XS N XS AR 4k L. P Al
Pt A b B LAE 2 i G i B A b i R
TR ) FE 2 M R B TE LT Al R Cus s
VORI - v )X 2 SHRE T Cue s vy) B REGE
Bl 47N T XA ek 48 2 5 ]

P,

P()

5 BBRITERE
Fig.5 Sketch of image matching
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Fig.6 Error analysis
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