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A Study on the Extraction of Horizontal Alignment and
Cross—Section of Roads using Mobile Laser Scanning Data
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ABSTRACT

The extraction of horizontal alignment and cross—section of roads is very important task in
road safety diagnosis. Existing road safety diagnosis methods by investigators need much time
and expense but don't provide various data. Therefor, we need road shape classification
automatically and extraction method of horizontal alignment and cross—section of roads through
digital photogrammetry system using GPS-VAN with laser scanner.

In this paper, we propose a method of mobile laser scanning data acquisition, processing and
developing extraction methods of horizontal alignment and cross—section of roads using mobile

laser scanning data by GPS-VAN.

KEYWORDS . GPS—VAN, Digital Photogrammetry System, Laser Scanning, Horizontal Alignment
Cross—Section of Roads

200611 8¢Y 28Y¢ A< Received on August 28, 2006 / 20061 9€ 199 4JAF$EE Accepted on September 19, 2006
1 olAAAR7E(F) EFA7IE Solution Technology Team, E&G Information Technology Co., Ltd
2 o)X A B 7]&(F) A2 P HAIAE Geographic Information Biz Team, E&G Information Technology Co., Ltd
3 oldA AR 7|&(5) Eo|AF CEO, E&G Information Technology Co., Ltd
¥ AZA A} E-mail : skmj@engit.com



208 A Study on the Extraction of Horizontal Alignment and Cross—Section of Roads using Mobile Laser Scanning Data

, AEL AR, A g Ao R o] Foi A
EaEStd FHA A wfg A &

< vy, mEuEekd A Aet B
F8 A st HAAA =RalE
2 E2F oldel ShdH m
, A(point) $52] FHAMNA A, A=
ERAFHAAE R AH A ey §F

wo EAAE Helal v

5> 2
e
o

o
r
BN
>,
(o o
o
il
oo
rot
N
I
lo
H
fru
r o
)
™

o
brto)
o
>,
)
o
=
o oo
o
ko
or
a,
A
bt
fru
0
=
e e

o
i
ok
Sl
2
o
o ™
=
2
(o0
o
N
4
ol
o
e
N
’ i
[0 o
lo g B 2 ju

oft e

Sha A
= 2UdY ¥ 4 gt 22405 HDigital
APy e el

H, —
(GPS-VAN)el #lo]A 271 S Z=sle] H5g
Bt golA 2 HolHE o], =2 AY

AN SR} G}

o
oot
(2
)
o
y
i
ol
rir
ol
i
tlo

’

yt}e] Roadware
) S =48k GPS/INS
9D FAAREF Ve Tl #I VEE F
=, oS k2

of wet A&skA st e Ao,
2000 djell Eolo Eutd miFAIAFS A
SO 7 JNHE ol AAFRT|=(F)H TP
ofoldl Xy o] g oAl GPS-VANI} GPSight
ge AES 20023 390 A9, A
A7EATYe e Z2ZAEE DB FHAS
3 AR 7] Zx}=Eel Digital Photologging
ANzdlg Jfrstdey o el tish(A A,

==

o=z 7
€l

b
=)
o
Al
N
)
‘0,
Jm
ox

A, Qlskdl, Ao S)lAE el o
FHIL QAW AxE Sge] BAY AF
3 A oA Folop s EAE

Jol W 5o

of Fopdth ZelolM= A A
Sl A A 2ES B2 BHE o] Fo
Automatic Vehicle Location and Navigation
(AVLN), Intelligent Vehicle Highway System
(IVHS), Intelligent Transportation System
(ITS) To= s, Hol= Moblie
Mapping System(MMS)¢] 7futo]g}= u) ek



Zepd Blo|x A Hle|HE o) &3t m2 M

o2t

Al /S o] F3AtTh HAe] AVLNA ~
22 Satellite-based Sensor(GPS), Land-
Radio-Station 7|%, =& A]AE(Beacon),
T+ Dead reckoning(DR) Sensor(Compass
and odometer) & AM&3tE @ AA A

o] GRFolglont Ao nrh e
& B3

HITE A7) Y GPS/INSS 7+ 3t
B OAHAATZE AEE I 9low, o] A
< & AA AlxglEo v]go] @o] 54
e Ay feAd, 484 2 2EA
o] T}

o)} o] FAAXXFEH JHI AT
Al =¥l g o] &3k BEuld oA =7 dHo|y
E og, =R P4 2 HYs FEIEE
A7 AEH R o]Folx] gtow HAA=
22144 dlelEldEnt ol 33 Aol i
g 87t wobAH, =R B APAH

Aets AFE SRRt JUAFS o8
349 dlol 4 2Ad dlolel 3 CCD 349

1. H/W 74

L2 AY dely 9 AEE HolH FF,
dolA oy HASE 9% GPS-VANS
HWTA4L 23 13 2o E2Pd e
2® e zpeke] CCD 7hdlel, GPS/IMUE A
F GPS-VAN©® Mobile laser scanerE %+
P FEH 2 CCD 7tHetE o] &3t 5=
2 dlole ¢t GPS/INS ©lolEl & o] &35}
2 AHZE F53}al, Mobile laser FH|=
&3t #olA dHelHE HAS5=EE A
o] 12 GPS-VAN ©] Ax4 Al
2% Laser scannerd AU

-
It

-
it

o

Moblle Laser |

FIGURE 1. GPS-VAN laser system

TABLE 1. MM ¥

ZH d| N
GPS Trimble 5700
INS Litten LN200
CCD Camera UINQ UC-900
Lens Auto IRIS Lens
Laser Scanner LMS 291-S05

TABLE 2. Laser scanner A&

Model

LMS 291-S05

Range

max.80m

Anguler resolution

0.5 /1(degree)

Measuring rate

025 : 80 or 52 ms, 05 :
40 or 26 ms, 1 : 13 ms

Interaces

RS 232 / RS 422
(max 500kBuad)

Switching output

PNP / NO or N C

Supply voltage Uv

24 VDC / 15%
(ripple max 500mV)

Light transmitter

Laser diode
(Infra-red light)

Service life

(at 25 °C) MTTF 50,000 h
Lase protection 1
class (IEC 825-1/EN 60825-1)
Shock resistance IEC 68
Enclosure rating 1P 65
Ambient 230 to 50°C
temperature
Storage -30 to 70°C
temperature
Weight approx. 4.5kg
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TABLE 3. # 5= Laser scan data sample

* Scan Line Number : 3269

* PROFILE FORMAT  value : 432
* PROFILE INFO value : 258

* PROFILE START _T value : 1558120
* PROFILE END  _T value : 1558220
* PROFILE ENDDIR  value : 1432
* PROFILE DIRSTEP value : 8
* PROFILE POINTNUM value : 360
* PROFILE STARTDIR value : 4312

0 0 0 0 0 6487 5900 2435 1964 1857 1868 1873 1875 1871 1877 1879
1887 1889 1887 1893 2070 2479 2111 2590 2518 2421 2319 2236 2143 2063 1994 1945
1886 1849 1797 1748 1685 1635 1596 1561 1518 1483 1431 1409 1370 1325 1283 1266
1233 1209 1194 1166 1140 1128 1104 1073 1062 1048 1023 1012 1011 985 982 967

935 933 925 915 895 838 883 865 80 851 839 832 820 822 798 800
797 787 769 765 760 753 759 739 728 714 717 716 705 691 687 681
699 671 674 661 656 657 655 641 648 643 631 619 621 607 612 619
605 595 602 597 595 586 584 588 595 581 584 566 574 564 559 575
567 554 555 550 563 547 550 556 552 553 546 550 537 549 542 536
540 533 532 525 541 539 531 539 533 534 537 528 529 519 530 528
526 524 522 524 520 518 506 518 510 519 515 509 511 519 509 514
520 511 514 514 508 514 501 502 501 512 505 519 507 508 517 503
510 509 500 495 513 519 517 509 517 509 510 513 513 510 504 505
514 514 523 515 517 522 516 525 526 516 527 522 528 528 532 533
524 529 532 536

3 = R
Scan Line Number A2 Hde F ~MEkel A
PROFILE START _T value 2kl A& Al AFE AZE
PROFILE END  _T value 270Ekel A Al AFE AR
PROFILE ENDDIR value 27kl 2 A e ezt (89 5°)
PROFILE DIRSTEP value 270 EQ1E 9] ZF 18 =05°% 16 = 1°
PROFILE POINTNUM value 27 EOE 74(180/05 = 36 O)
PROFILE STARTDIR value 2702kl Al A A3 o] wHak7H(269.5°)
Scanpoint 270 EZSE A
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2.1 o]#] vlelefe] A
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Al&E] BEERA, Akl R 957544
= dolA =AM VFE = oA
tolejel GPS FA7IZHEH Fald GPSH o]
B 3 IMU ZA2FE dojx= IMUHolH
2 A o)A dHolH= dolA sh=
oA e dolA AMzRY 2dE =

s

AH el Aelzkol wolA ol e
s fSsjoizith GPSHelE] ST GPS
72N E AR el PRy s D5
7] 913k Seetoln], IMUElolE] Q2srere 2
o gl W ARt AAPRE A 9]
F sutold, 17 59 QEswomnE o]
1 dolEzRE A8 U ARL FE67] 94
e A QeEele R 5] Eies A

g7 dew o}"/} dolg 2 Ay % A

1 2 3 4 8 9 10
350512.0959 0.6346405423 2.2225098956 51.5184014408 ~ 0.0088343199 -0.0324155987 -2.7823727433
350512.1895 0.6346404049 2.2225098384 51.5052131858 ~ 0.0077896371 -0.0309260314 -2.7813193805
350512.2943  0.6346402519 2.2225097749 51.4915299581 ~ 0.0049425955 -0.0284098803 -2.7802298282
350512.3879 0.6346401160 2.2225097179 51.4827140399 ~ 0.0048043079 -0.0262847749 -2.7789402002
350512.4928 0.6346399648 2.2225096538 51.4764311941 ~ 0.0057462686 -0.0240859687 -2.7776510170
350512.5864 0.6346398303 2.2225095975 51.4717316832 ~ 0.0027248435 -0.0225730113 -2.7769110907
350512.6912 0.6346396803 2.2225095346 51.4679211785 ~ -0.0000298929 -0.0224120936 -2.7763774616
350512.7848 0.6346395471 2.2225094780 51.4659579375 ~ -0.0008040083 -0.0231530061 -2.7760796534
350512.8896 0.6346393989 2.2225094153 51.4628587069 ~ -0.0022468325 -0.0242708127 -2.7752171790
350512.9832  0.6346392671 2.2225093593 51.4591739463 ~ -0.0022445884 -0.0257944269 -2.7741659572
350513.0880 0.6346391201 2.2225092976 51.4526575730 ~ -0.0036978595 -0.0292909317 -2.7734637917
350513.1816  0.6346389901 2.2225092420 51.4472829766 ~ -0.0037986927 -0.0320290108 -2.7734118093
350513.2865 0.6346388462 2.2225091795 51.4387250888 ~-0.0014234831 -0.0323873237 -2.7735091908
column 3 = Ao

1 GPStime GPS #Z A%t (sec)

2 9= #Z 949 9% (radian)

3 RS = A FE (radian)

4 A #5 A9 1% (m)

8 roll #*5 9A A& F S 3147 (radian)

9 pitch = YA JA& F9 HAALZ (radian)

10 yaw & 9 A& g7 (radian)
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