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Development of Road Information System Using Digital Photogrammetry
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Abstract

Lately, digital photogrammetry based on the principles of photographic survey has been more and more applied to various
high-tech industries and becomes one of more interesting focuses of study than ever. Thus, this study aims to develop
a roadway information system by means of digital photogrammetry. Data acquired from digital photogrammetry were
processed via Delphi, an object-oriented programming language to develop a computer aided program, that allows us
to build up the information on road horizontal alignment(BC, EC, R, IP), road vertical alignment and road facilities.
And the developed program could maximize the visual effects better than traditional programs, because it used many
image data.
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B3] AT mRaEY VIR E2APRE IS
SRt AugEeld B AEzEgAdRelH,  Sislel Bee o Rt Be ofEgd] ik 4

=7F AR F7HHRL 75 mAIAFEE ] ¥
A YA Fhe s S8kl Gl thEA ATVIAEE
ofti(o1FZE, 2000).

S A= wEF SVl diuisil =2 age] o
o QHHE mwaty] flsted, =2 &2 FAL Fol
AY=T §la1, =7 APE S| Yste] FYE
o7t gle =20 SSENE ARk 9 AA
ofch. IEal =2 FHA bHAS SR gt
TEAEE i 3 Aldo] Fasiet o3t Il
AFE A 2Ed =2 B fRRAR olfuE 3
oA Fa3t 712 REE| FEHAY EAEE FS
7F Sick

mebA =8 72AR g 2R A 71248
£ gSshet B2 A vigo] AmHETKGillieron

Holr}.

E35t o] Fteko] GPS(Global Positioning System)&
Hasle] RRAYRS FE00= AT B, o)
3 ATES B2 AIZMA At Qlan Thed] B2 3
24 YA AHYE EESH= A =9 tDomenico et al,
2001), C.M.Ellum et al., 2000, 2001).

183 SR ARRIERE o]g-sto] iikEol 3Ak 914
Ae W A sl 2ol 9INE TGO Y
sy 2 33 AYEHE o8]

DGPS(Differential Global Positioning System)
ko] Ang BAste] FJYoR ARt gt

o

* A, SR thEh EETEE FEAL (dpsdj@maill pknu.ac.kr)

*%

A, 2t gy AL-FEE B4 (jelee@pknu.ac.kr)



4 HEZ-ol1%E

T gAG 2o elE RS Y3 A ®
o2 ARE3le] FEAH =N HE=T) SEE
=2 gristaz} gk

EI FRARASTFE 0] 83, AARET Qe =2
oA =& 3xUAQ] AN EE HESIY, =2 FAE
QA9 =2 A2k anE FUAE oot e
Aot 2 A FEE $5te] ERAEE AH 2
HeFo] Hasgt Aol HAHo|L A& FAHAE
T 4 e REAFPYE} AMEYRAAE st
A gt

=2 AP EE AR AgFHQ A DelphiE o]-§
sto] WHAPFRSY FRAYYRE FES= 22T
WS AL, AHEFRE B2 PSS SR
Azto] FAAHES} HRAFEE FAC Tt £+ U
sub program& 753ted, AHAEES AAdT A 7]
zARE AFstar sk

oje} T2 dH9] L 17 19 YEUgich

| Project Planning |

nd

| Camera Calibration |

nd

Photogrammetic Control Survey

GPS Surveying |
g
Analysis of  Control Point Survey |

3

Digital Image Acquisition
with a Rollei d7 Metric®
Camera

T/S Surveying

DGPS Surveying
for Exposure Point

ad

Analysi of DGPS Surveying
for Exposure Point

nd

Digital Tamge Processing
with RolleiMetric CDW

4
Analysis Result |

4

Road Information System

Alignment Information
System

Facility
Information System

a8 1. 943 3E=

F114 458 20034 12H

olgl #5008 Qo] mRAPYRY ALIYEE &
A H53te] ARFt, =2AY Y ZR2AHEES 3
A A BAE sho] fA B} AT e 7195t
g2 AgEn.

2. $XNTISYe| CISBUEY 08

=g AAEHe] A (orientation)o}gt ol thE AR
E3 g2 #HE 7 ARl sk AAXK., Yo
7%} A8, 9, K)ol thet Alktols], EFo] gt
AE HEE ARl Z o2 A RERT 5 RS
oz B £ Qtipollefeys et al.,, 2000).

UYREAS 7HdjEte] A B4 Ueidle Aoz
F39 §R(Xo, Yot FHA(CKIE Edh= Ao]
0, REAHL st A2 R FRAelY] &
AE Uedis Aoz shjet R TG F4o= AdiF
EA X, Y, 2o BA=EE 29 R X, Yo, Zo 23]
B, FoE] TA=EE ARFEZ 234 o,
0, k2 olof gt A-AE TAE Fodtl olA
7B 0 R QREYAAE HEHSo|H, FHZ o, @,
ke AAFRTAC FHEA AtojofAel TS
Z3ich(Schenk, 1996).

OEgAATNME 2L 98 30 A
(space intersection)¥} 3-7F EHF1 8] H(space resection)
& FA o|gat, EAF AR He} 2] &
3 g tigke] ARBHPAL AAHA 23 FH|
2te] YR et Azl gagt R Egat 43
o AR HEE ALY Y8 WHE FHAZAAEEE
o]-8-3ItHWolf, 1999).

37t AYEIPHE P&o] 3R FTIA BA 8=
AL 7122 = ARSI AP e R F Ao
ApRlo] ot )BT ANFRREE T5E E
o] EAAL ALt o|ot BRFA YT YREHS
AR Aolw 1Y 2004 vepd At Lk

7 FHREEE ojn] ¥ 9 AR} A=
Aol Holm 3749 7|AYFoR WAR|F|EZH
37t YR8 s Aold, 71X9] ik 222} 3
ol 3708) BAH] AP FERHE oW ALY 9%
BR-L AR PHoEHN ol 19 33 Lt

FAzA W&y ste] didE FAEAA 24
o] % EAHHE Y £AoA 4 379 AbRle] Liet
Uof 31H, W A& F A9 ARl I Agayes
e HEE ALBHA "ok F Y AR 33
T4 60~90°2] 247t o] RO EF Blal AE
Aol FiF FEF | Q& Ha 749 2HHE A



FANNEFE 0)8

Slofok s, F7F TR AL 915to] 2 1A
SAOA o] o S 378l Ao Mol 3%e)
ARRle| vreRtol gtk ﬂ"’ Aitgkol ek HE=E
oje] sreste] AAle] 4 wAE AATHe] 1o iRt
A 2| Aok 1"5__1;}-

31 XAIEY 5% 2ot W 2y

2 AolAe gAY Ad7Iede) dust &
At Zao] gl F ANe] Az A3099F Ad22E o]
8310 GPS FHSIHOR 1024 1A #EE A
At en], = Azpe] AXE GPSe] BHe IY 4
oF At} 71Ed TEI AR Ao AAE TE)
23t $A171= JAVADALS] GPS 4241718 ARS8l 2

ST ZRAEAA 5

29 4. AEY mE

Subnet 'Session’ of T™™

I 1. GPS=¢

A7) A

Receiver Type

Legacy-H

Channel 20 Channel GPS L1, GPS L1/L2
Signal GPS L1/1.2 (L1-C/A9} L1/L2-Full Cycle
1ena Carrier Phase, P1/P2)
Vertical 3mm + lppm
Accuracy

Horizontal 5mm + lppm
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Point Coordinates (m) Sigmas (m)
Name Northing East Orto H s(X) s(Y) s(Z)
B43 179364.4965 209349.7402 69.9206 0.0201 0.0161 0.0428
B47 179302.7072 209400.5448 70.9263 0.0246 0.0190 0.0505
A422 184236.8118 207407.7793 427.6300 0.0 0.0 0.0
A309 179821.0928 211051.9423 224.6000 0.0 0.0 0.0
o, o] 4A17]& L1/L2 C/A TF=o}pac W dHikul 9 3 3. Rollei d7 metric® 7}zl A
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z=42.8mm2] FZ9) _9]}7]— Uk, B479) 7|&2491 A Weight 650g (without batteries)
9 0x=24.6mm, 0y=19.0mm, 0z=50.5mm2&| T=2o] Q. Pixel in X 2,552
A7F Uskt). ol dituls JAREAR vehd A2 Pixel in Y 1,920
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RMSE
Zone
X Y Z
1 0.0815 0.0790 0.1348
2 0.0162 0.0165 0.0408
3 0.0104 0.0092 0.0355
4 0.0183 0.0191 0.0738
5 0.0105 0.0067 0.0305
6 0.0244 0.0133 0.1324
7 0.0132 0.0134 0.0377
8 0.0091 0.0083 0.0629
9 0.0685 0.0440 0.0888
10 0.0072 0.0065 0.0172
11 0.0304 0.1613 0.0357
12 0.2141 0.5190 0.0507
13 0.0388 0.0421 0.1084
14 0.0177 0.0136 0.0449
Average 0.0400 0.0680 0.0639
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X 5 HAAES #ap (unit : m)
No. Total Station Rollei d7metric’ s v, v,
X(m) Y(m) Z(m) X(m) Y(m) Z(m) (m) (m) (m)
1 178943.403 | 209463.129 | 75366 | 178943.403 | 209463.130 | 75487 | 0.000 | 0.001 | 0.121
2 | 178940.523 | 209462.546 | 75.448 | 178940.548 | 209462.642 | 75.556 | 0.025 | 0.096 | 0.108
3 | 178937.515 | 209461.947 | 75.522 | 178937.545 | 209462.014 | 75.582 | 0.030 | 0.067 | 0.060
4 | 178896318 | 209454.182 | 75.604 | 178896.473 | 209454204 | 75.682 | 0.155 | 0.022 | 0.078
5 | 178893.487 | 209453.612 | 75.554 | 178893.641 | 209453.642 | 75.693 | 0.154 | 0.030 | 0.139
6 | 178881.827 | 209451.349 | 75274 | 178881.743 | 209451333 | 75.352 | -0.084 | -0.016 | 0.078
7 | 178822.556 | 209440.311 | 72.435 | 178822.630 | 209440267 | 72.625 | 0.074 | -0.044 | 0.190
8 | 178947.988 | 209456.084 | 75322 | 178947.8504 | 209456.1929 | 75317 | -0.138 | 0.109 | -0.005
9 | 178944.815 | 209455412 | 75.416 | 178944.8207 | 209455.5418 | 75.487 | 0.006 | 0.130 | 0.071
10 | 178938.915 | 209454383 | 75.563 | 178938.8207 | 209454.4087 | 75.488 | -0.094 | 0.026 | -0.075
11 | 178930.302 | 209452.675 | 75.655 | 178930.3075 | 209452.676 | 75.735 | 0.005 | 0.001 | 0.080
12| 178924.314 | 209451.578 | 75.815 | 178924.3347 | 209451.561 | 75721 | 0.021 | -0.017 | -0.094
13 | 178912.461 | 209449251 | 75.816 | 178912.6045 | 209449.2794 | 75.824 | 0.143 | 0.028 | 0.008
14 | 178897.470 | 209446.318 | 75.624 | 178897.4698 | 209446318 | 75.682 | 0.000 | 0.000 | 0.058
15 | 178894.628 | 209445.757 | 75.557 | 178894.7396 | 209445.6318 | 75.707 | 0.112 | -0.125 | 0.150
16 | 178782.780 | 209439.946 | 70.400 | 178782.6096 | 209440.0484 | 70.551 | -0.170 | 0.102 | 0.151
17 | 178766.098 | 209448.535 | 69.726 | 178766.0932 | 209448.5366 | 69.788 | -0.005 | 0.002 | 0.062
18 | 178763.163 | 209449.223 | 69.617 | 178763.1594 | 2094492177 | 69.788 | -0.004 | -0.005 | 0.171
19 | 178695.049 | 209431.026 | 70.831 | 178695.0859 | 209431.0279 | 70.695 | 0.037 | 0.002 | -0.136
20 | 178676.992 | 209430263 | 71.795 | 178677.1307 | 209430.2688 | 71.606 | 0.139 | 0.006 | -0.189
Average 0.0203 | 0.0208 | 0.0513
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