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Surface Information Acquisition for Asphalt Concrete Pavement Using
Digital Video Camera
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Abstract

In the study, there has been a sharp upward trend in road maintenance cost as the expansion of road networks increases.
Running a pavement management system(PMS) is indispensable for efficient and scientific maintenance of the whole
road networks with limited maintenance budgets. With a PMS, a maintenance plan should be drawn up after surface
conditions are precisely examined and analyzed. The majority of the present PMSs are run by the fact that experts
first examine surface conditions on sites, and then enter results into systems. However, considering the actual
circumstances of the present time and the increase in paved road hereafter, it is inefficient that experts examine the
whole paved roads in person and long-lasting PMSs can not be kept up. As a result, after analyzing the accuracy of
3-D coordinates representing road surfaces that was decided using multi orientation and digital photogrammetry, the
average of standard errors turned out to be 0.0427m on the X-axis, 0.0527m on the Y-axis and 0.1539m on the Z-axis.
It was found to be good enough to be put to practical use for maps drawn on scales below 1:1000, which are being
currently made and used within the country, and GIS data.
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[SONY DCR-TRV60 Digital Video Camera]

237 3.0358mm

W | 2.6291 mm
Format Size
H 1.9682 mm
= X 1.3599 mm
- v Y | 09902 mm
" ez | KL | 0:000459
T k2 | 0.0005789
A3}
Pl | -0.001099
A=
P2 | -0.001376
A7) | 720x480
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[SONY DCR-TRV60 Digital Video Camera]
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Format Size
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T k2 | -0.001311
SEeS
Pl | -9.052E-005
L
P2 | 0.001219
4 AF7) 720%480

3.2 HYAX[Y MY U BE2H| 2N

3.2.1 AYgidAY

AR o2 HARAA] - 845 ¢lte] &
&7F oF 2. 5Km, ER2E 39m<l HE 13149 Ze
FIAYERY =2E AAE9AL vz EE%OI T2
A9E gty o, ookt A o

E1248 358 20044F 9H

- AT

] o]x«]i

T3t YAo] 2ol U, FY, 24NY, e
ge) z0] 7hse 22 AHstAc
o] ARG AAL 19 T3t 2o,

g 7. AR 7

3.2.2 YAgH|r| e s}

& Ao g8 Y4 IES fIste] ARgE )
k= SonyAlol A A|=23 Digital Video Camera(DCR-
TRV60)E 7lHzte] Aot Al 18 8 ¥ F 33} Zch

19 8. gA|"nt e 72 DCR-TRV60)

F# 3. DCR-TRV60 A

1 = DCR-TRV60
iy ne CCD recode
34 2119 3fa
PO, Bt B E 108%! 3
R LA 1920 34
A g 1/4000 sec(AFE)
FAAY f=45~ 45
7] 73 x 91 x 174 mm
ko 565g (HiE A1)




A Wt esehE o]t ofABE EadE Y W HuIS 55

oA A % Rakstol 2l7ke Shojslgich. ol
) e 17 o3} 7
a, Zﬂ%l_—ﬁ— = 49} 2},

1% 9. VCL-HG0737X Zzhe =

¥ 4. VCL-HG0737X Fzrli= A¢

CEEY VCL-HG0737X
5 2t ¥ 7
RS 0.7X
2 A 37mm
3 7) 67 X 47mm
% 196g

3.2.3 Bagu g

B Aoy ERiudng 2279050 g
AHli= o)X gujt] e huje 2010} GPS42417] 2t) o]k,
A £ QRN Rggo] vic| 2oeliete} GPspal)
£ Aasigint. AR T B nsTl B 23 74

ES 9 109 29 11o] yergick

CameraiNo. 1)

/ﬁr
Cameraito 2}

Ay

,,/f%vmf«mﬂ%ﬁm/ S

Y 1. AEAm R 2R

3.3 XAy |EY &2 ¥ 2at

3.3.1 471&4 S 9% GpPs&F

Ao elel 7led 28 gete gl 23
o] 417174 23099} A4228 o g3ko] GPS A =9
o8 1024 1A7HEEE st & o AZbEe 1A
4 o sto] TR ol 23(B43, B47)2 & 813l

Z Al 9195 Bt 570 ool WEEGleH, PDOP

= 2~4g}‘01 Vol obA s o2 stk Azbge 3%
o 49 A7 #ES] WGS4FEE & 59 U
R AL o]F feluet Az EEA R Ve & 63}
2o Azl 2 120] Uehd vie} 2ok

5B

OFO

?9.

¥ 5. WGS84(BLH)®] #x
FE a(mm)
&
A= Aw EIm)| sX) | s(Y) | s(Z)

B43 | 35°%6€'47.99456" | 129°6'11.49296" | 69.9206 |0.0201] 0.0161 |0.0428
B47 | 35°6'45.98786" | 129°6'13.49671" | 70.9263 | 0.0246| 0.0190 | 0.0505
A422] 35926.15301" | 129°4'54.96182" | 427.63 |0.0000| 0.0000 | 0.0000
A309| 357702.74860" | 129°7'18.73467" | 224.6 |0.0000 0.0000 | 0.0000

& 6. T™M Hat

B o(mm)
N(m) E(m) H(m) | s(X) | s(Y) | s(2)
B43 | 179364.4965 [ 209349.7402 | 69.9206 | 0.0201 | 0.0161 | 0.0428
B47 1179302.7072 {209400.5448 | 70.9263 | 0.0246 | 0.0190 | 0.0505
A4221184236.8118 |207407.7793 | 427.630 | 0.0000 | 0.0000 | 0.0000
£309(179821.0928 | 211051.9423 | 224.600 | 0.0000 | 0.0000 | 0.0000

3.3.2 AA7I1EH &% ¢ 2+

B Aol A AR 7|2 et A S
S OJsle] b S o]Lsle] GPSE ZE3F &
AR F 2] 715273 B43, B4TL o|gsie] AR Y
ez 7|24e AAskEn. 18y g s

TR A ey



56 HAE - ABF - o|5% - oI4F

a9 12, AZgs

o ¢F 1.5m7rA o2 A A RS 10cm X 10cm 2] Aukz]
ol el RYFES HAsto] EFAH oA AulE o&
stol Mztesge st

O3 139 Yed vie} o), 253 5o F S =
A5}, ERAEolE olgsle] £ 17k 7|2 3.1228m
& H&slo] 7)Aoz ZAsterk 183 F oA B
g Ao g o]g3to] 71EdT diAddzte 4
TAZtS DA

B 8 5 B ¢ B S E B E S EN TN

CODED TARGET
i

. 6 & 4 P & 2 06 P

LEFT BASE X RIGHT BASE

P
b

et

29 13, 712EEE BAE

H124% B3%E 20044 9H

= 7|A 0 YXNE QHeE sto] Y 334 #
EE AAtsch

3.4 TR HIM EE 5l
3.4.1 AN A5
7129 GAAY7|HS FIYH ARE AAUE o8
sle] tiRg garoz wEsgl ol dAE HHe 7}
vatz 29g¥ gake a3 o] HaskA] o=tk
gAg vjr] e gakel 71 & A4 S shhe Hol
golshhe Floltk. TXY HTe WA AAHw
(non-linear editing)o] =2 TiAE Zio] vjt] @ /4to]
Link Interface® E3}0] QS 43 AFEHE HZ
W4 & gloo), UAd vde BY 4§ AZEY)
o Zd(oading A WP 4 ek o AL shA
74X (capture) 2t 540, o] wf FeFt 7| BRI HAY
H E(edit board)ojth. o] vltl e gAkg HAS] 9ist
o] HiT]e ARES fAER #HIshs BN 4B
tjazl geko] 9|, 21 oF 3.67TMBE AAIFL.
2 105Y oF 3~4GB Rz 9 tjAz ggfo] HAsirt
B =RoAE &9 fAE Hjre F34E FAL
Aoz WALz 8] vl BY Heg ALY P
7 73S AFsl= Pinnacle SystemA}2] mirovideo
DV200-Karte & o] g31gom, H7 AzEgo}= Adobe
Premiere 6.00)A] 720 x4802] 27|19 HAAE ZF= 4
A girow gEsgch F5H FAPYEEGS 1

1404 LR I

A4

AT

29 14 BAGHYE =

i)



g vt eselE o] &3t OIATE FIYE ¥4 =y AHIE 57

3.4.2 YA gdA = iEE%ll"i

SH AR G AR AT E 09l EOS System
A}PJ Photomodeler 5.0 0]%8}04 AR HRE 5
shetet.

714, EBE 4 Gl 1A Autodesk DXF(2D and
3D), Microsoft DirectX, 3D Studio, Wavefront OBJ,
VRMLI or 2, IGES and RAW data 32102 zA}5lo]
AutoCAD, Cosmo Player, 3D MAX, MicroStation S}
e 98 £mEY O] 2R TWo)A AHg THsEES 5
o)H QoM A AS AXESoS o) waky mE
A, 4, AT 50 e | 2% 5 59
S vehia gl

£ Ao AutoCADE AH$E 4= 9li= DXF(3D)
S Aeisto] ALgagirt.

3.4.3 OAYIHRE A7

Aol i Aol 95 AE YRR
ot % o] Sk S AT FY BAY Fhuet
B9 st S5 4039 Bl gloiA =

A 13279 ARES 24slgon, 19 15= =
‘Q‘ BRI HAEE 54 o), 1Y 16

i

X .1
jaa)
o QL
o i
o !

ofl et Zape] 2%

Ql

fof 28477 9)

s BT BYHYL AN ol 1Y 17
& el WETYI R SRS tehin
O]T;}_
AT

3.4.4 DADIIRY AEA
B ANE UEYLEYS o8
o 2J3H

ol

],
245 oAlE 3319 el JEw

23

_EZ
ﬂ:!ﬁl o

dr M
A

b o o
N

|

18] AFzt4=Z 2w} Photomodelerdl] —ﬁf« 7

N
>

73} gk
AR BRANE
ol gfol

dipere] zpol S HlwskEon, T Ails &
]&= CCD2} GPS 18]al INSE
MMS(Mobile Mapping System)-&

e
&

a9 17, ©

ofN
of
ox
23]
o,

Averaga Esn
&

Y 18. 7154 3

#F93} [X,Y.Z)

B Hh 7 28 R iR R B2



58 ARE - AFF - 01FE - ol 4%

7. AA4EEF OAY A L8
No Trigonmetric Leveling surveying Image Coordinate Ex Ey Ez
X(m) Y(m) Z{(m) X(m) Y(m) Z(m) (m) (m) (m)
1 209352.4490 | 179399.0711 | 67.7536 | 209352.4597 | 179399.0385 | 67.7236 | 0.0108 | 0.0326 0.0299
2 209354.2827 | 179399.0898 | 67.8473 | 209354.3024 | 179399.0443 | 67.8653 | 0.0196 | 0.0455 | 0.0180
3 209356.0506 | 179399.1346 | 67.9321 | 209356.0784 | 179399.0776 | 67.9918 | 0.0278 | 0.0570 0.0597
4 209357.9658 | 179399.1168 | 68.0220 | 209358.0125 | 179399.0430 | 68.1166 | 0.0467 | 0.0738 | 0.0946
5 209359.7961 | 179399.2063 | 68.1090 | 209359.8555 | 179399.1238 | 68.2276 | 0.0594 | 0.0824 | 0.1185
6 209361.4217 | 179399.0924 | 68.1758 | 209361.4888 | 179399.0095 | 68.3139 | 0.0671 | 0.0829 | 0.1380
7 209363.2185 | 179399.1621 | 68.2498 | 209363.2883 | 179399.0773 | 68.4049 | 0.0698 | 0.0848 | 0.1551
8 209364.9298 | 179399.2059 | 68.3227 | 209365.0030 | 179399.1239 | 68.4841 | 0.0732 | 0.0819 | 0.1615
9 209366.7139 | 179399.2393 | 68.5478 | 209366.7885 | 179399.1643 | 68.5606 | 0.0746 | 0.0750 | 0.0128
10 209368.4419 | 179399.2164 | 68.4614 | 209368.5190 179399.1445 68.6267 | 0.0771 | 0.0719 | 0.1653
11 209370.0736 | 179399.1266 | 68.5210 | 209370.1503 | 179399.0658 | 68.6827 | 0.0766 | 0.0608 | 0.1617
12 209371.6898 | 179399.1446 | 68.5777 | 209371.7548 | 179399.0860 | 68.7383 | 0.0650 | 0.0586 | 0.1606
13 209373.4232 | 179399.1678 | 68.6331 | 209373.4749 | 179399.1057 | 68.7773 | 0.0517 | 0.0622 | 0.1442
14 209375.1686 | 179399.1217 | 68.6862 | 209375.2477 | 179399.0762 | 68.8090 | 0.0791 | 0.0456 | 0.1228
15 209376.8969 | 179399.0663 | 68.7454 | 209376.9681 | 179399.0326 | 68.8222 | 0.0712 | 0.0337 | 0.0767
16 209378.6625 | 179399.0981 | 68.8022 | 209378.7345 | 179399.0767 | 68.8348 | 0.0719 | 0.0214 | 0.0326
17 209380.3159 | 179399.2130 | 68.8586 | 209380.3414 | 179399.1910 | 68.8482 | 0.0255 | 0.0219 | 0.0105
18 209381.9105 | 179399.2002 | 68.9073 | 209381.9811 | 179399.1987 | 68.8388 | 0.0706 | 0.0015 0.0685
19 209383.5565 | 179399.1983 | 68.9475 | 209383.6000 | 179399.2227 | 68.8196 | 0.0435 | 0.0243 0.1279
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