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Abstract

Railroads made many contribution to modernization being developed so quickly as public transportation,
but after middle of 20 century, its qualities are getting low because of focusing on the investment and
development of cars and airplanes. Its role which is getting the excellent merits on the mass
transportation, rapid transit, safety, state period, energy efficiency, and prevention of environmental
pollution has been reconsidered. Element of horizontal alignment in an existing railroad line is needed as
basic materials, when i1t will be improved or moved. If its design drawing was lost or damaged, it is
impossible to recover. It is not easy to repair for it as disasters. We must understand an existing railroad
line to bring a function included a basic geography situation. In this studies we acquire, analyze. and
handie the digital picture of railroads and then reappear shape of three dimension. But also we want to
contribute to establish the facilities information choosing materials of existing railroad line in outputting
the alignment element by reverse.
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T X{m) Y(m) Z(m) X(m) Y(m) Zm) | ' ° X(m) Y(m) Z(m) X(m) Y(m) Z(m)

0m [193107.0641 | 207983.0989 [ 24.9685] 193107.5505 | 207984.4915 | 24.9686| 270m |192851.7521 | 208070.5218| 23.0795 | 192851.8627 | 208072.0456 | 23.1856
10m | 193097.6390 | 207986.4410[24.9305| 193098.1102 | 207987.7900 (24.9300 | 280m | 192841.9090|208073.044722.9628 | 192842.0224 | 208074.6069 | 23.0908
20m |193088.1857|207980.7024|24.8827 | 193088.6801 | 207991.1179 | 24.8828 | 200m | 192832.0828 ] 208075.4096 | 22.8443 192832.2327 | 208076.9163 | 22.9832
30m | 193078.7502|207993.014824.8478 | 193079.2408 | 207994.4192 | 24.8470| 300m | 192822.3320|208077.4406 | 22.7311 | 192822.4394 | 208078.9474 22.8703
40m |193069.3101 |207996.3139|24.8101 | 193069.8012 | 207997.7199 | 24.8116 | 310m {192812.3553|208079.2251 | 22.6168| 192812.4960 | 208080.7581 | 22.7536
50m [193059.8646207999.5977|24.7748 | 193060.3610 | 208001.0189 { 24.7813 { 320m | 192802.29561208080.7607 | 22.5053 | 192802.5061 | 208082.3685|22.6431
60m |193050.4276 | 208002.9057 ) 24.7535 | 193050.9164 | 208004.3051 | 24.7525 | 330m | 192792.3863 | 208082.1054 | 22.2298| 192792.5810 | 208083.5929 | 22.3680
70m | 193040.9870]208006.2034 [ 24.7298 193041.4811 | 208007.6180 | 24.7278 | 340m | 192782.5380 | 208083.1131 | 22.1399 | 192782.6960 { 208084.6049 | 22.2790
80m |193031.5436| 208009.4930|24.6905 | 193032.0407 | 208010.9164 | 24.6901 | 350m | 192772.7846 | 208083.8317 | 22.0609| 192772.8950 | 208085.3278|22.1997
90m |[193022.1044|208012.7950424.6333 | 193022.5985 | 208014.2094 | 24.6327 | 360m | 192762.9822 | 208084.3516 | 21.9954 | 192763.0482 | 208085.8501 1 22.1306
100m |193012.6636{208016.0921 | 24.5837| 193013.1537 | 208017.4951 ] 24.5866 | 370m | 192753.03901 208084.6548 | 21.9526 | 192753.0897 1 208086.1541 | 22.0941
110m |193003.2183208019.3762|24.5313 | 183003.7139 | 208020.7953 | 24.5341 | 380m |192743.1780 | 208084.6973 | 21.9395|192743.1954 | 208086.1974 | 22.0745
120m {192993.7792| 208022.6783124.4914 | 192994.2724 | 208024.0905 | 24.4907 | 390m §192733.2698 | 208084.4802| 21.9351 | 192733.2645 | 208085.9810122.0749
130m [192984.3416 | 208025.9848|24.4392 | 192934 8395 | 208027 4102 { 24.4440 | 400m | 192723.47891208084.0165121.9381 | 192723.4374 1 208085.5165| 22.0631
140m |192974.5094|208029.3064 | 24.3745 | 192975.4040 | 208030.7224 | 24.3739 | 410m | 192713.9181 | 208083.3430| 21.9516|192713.8221 | 208084.8402 | 22.0611
150m |192965.4725)|208032.6147124.3040 | 192965.9659 | 208034.0274 | 24.3025 | 420m |192704.0877 | 208082.4755 | 21.9834 | 192703.9680 { 208083.9709{ 22.0782
160m | 192956.0293 | 208035.9050| 24.2451 | 192956.5258 | 208037.3265 | 24.2437| 430m | 192694.2753 | 208081.4375 22.0286192694.1252 | 208082.9302| 22.1057
170m {192946.5898 | 208039.2060{24.1776 | 192947.0831 | 208040.6183 | 24.1724| 440m | 1926844842 208080.234222.0664 | 192684.3084 | 208081.7240}22.1316
180m | 192937.1485|208042.5017 | 24.0878| 192937.6404 | 208043.9101 | 24.0870 450m | 192674.7182 | 208078.911622.0995|192674.5176 | 208080.3982 | 22.1475
190m |192827.7021 | 208045.7829|23.9903 | 192928.1993 | 208047.2064 | 23.9900 | 460m | 192664.8220 | 208077.4704 | 22.1336 | 192664.6214 | 208078.9570122.1666
200m 1192918.2987 | 208049.091223.8874 | 192918.7312 | 208050.5219 | 23.8876 | 470m | 192654.9246 | 208076.0383|22.1797 | 192654.7241 | 208077.5249( 22.1970
210m {192908.8611 208052.3638{23.7657| 192909.2795 | 208053.8162 | 23.7805| 480m | 192645.0237;208074.632422.2203} 192644.8231 | 208076.1190 | 22.2245
220m |192899.4664 | 208055.6414|23.6535 | 192899.7568 | 208057.0957 | 23.6776 | 490m |192635.1259|208073.2035 | 22.2372| 192634.9253 | 208074.6901 | 22.2374
230m |192889.8947 | 208058.8559]23.5342 | 192890.2139 | 208060.3212  23.5758 | 500m | 192625.2280 | 208071.7752 22.2523 | 192625.0274 208073.2618| 22.2537
240m | 192880.37431208061.9586| 23.4180 | 192880.6512 | 208063.4688 | 23.4753| 510m | 192615.3301 { 208070.3470 | 22.2700| 192615.1295|208071.8336 | 22.2700
250m |192870.8375{208065.0011]23.3119) 192871.0400 | 208066.5354)23.3771 | 520m | 192605.4322 | 208068.9187 22.2835 | 192605.2316 | 208070.4053 | 22.2865
260m | 192861.0955| 208067.886723.1982 | 192861.3913 | 208069.3603 ; 23.2807 | 528m | 192595.5343 | 208067.4904 | 22.2886 | 192595.33371208068.9770 | 22.2906
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2 [ Xm [ Y [F80] X | Y et B et A
0 m |193107.3073] 207983.7962] 270 m | 1928651 8074] 208071 2837 - -

10 m | 198097.8746207987.1155] 280 m | 192841 9657208073 5258 e YA

20 m |193088.4329{207990.4102] 290 m |192832.1578)208076.1630 - 3 (Intersection Angle)

30 m (193078.9955/207993.7170] 300 m |192822.3857)208078.1940 L ' )
40 m {193069.5557(207997.0169| 310 m [192812.4257|208079.9916 .
" 50 m |193060.1128{208000.3083| 320 m |192802.4009|208081.5646 /—\v
60 m |193050.6720|208003.6054{ 330 m |192792.4837(208082.8492 o °. o
70 m [193041.23411208006.9107| 340 m |192782.6170(208083.8590 o
80 m [193031.7922|208010.2047| 350 m |192772.8398]208084.5798
90 m [193022.3515|208013.5022| 360 m |192763.0152|208085.1009
100 m {193012.9087|208016.7936] 370 m |192753.0644 |208085.4045 ad 7.
110 m ]193003.4661 | 208020.0858| 380 m [192743.1867]208085.4474

120 m |192994.0258|208023.3844| 390 m |192733.2672|208085.2306
130 m |192084.5906|208026.6975] 400 m |192723.4582|208084.7665 (=-2.860775314X + 788102.2558
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140 m |192975.1567|208030.0144] 410 m |192713.8701|208084.0916 M
150 m |192965.7192|208033.3211| 420 m }192704.0279{208083.2232 s
160 m }192956.2776|208036.6158] 430 m |192694.2003 |208082.1839 s
170 m |192946.8365|208039.9122} 440 m |192684.3963 |208080.9791

180 m [192937.3945)208043.2059] 450 m |192674.6179)208079.6349 A

190 m [192927.9507 208046.4947) 460 m [192664.7217)208078.2137 1P=(192786.761, 208095.859) :
200 m |192918.5150{208049.8066| 470 m |192654.8244|208076.7816

210 m [192909.0703|208053.0901 480 m |192644.9234|208075.3757

220 m |192899.6116{208056.3686 490 m |192635.0256|208073.9468 o
230 m |192890.0543|208059.5886 500 m {192625.1277(208072.5185 .
240 m |192880.5128|208062.7137} 510 m {192615.2298{208071.0903
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E 5 MAAA Bz
X(m) 1931073113 .
e
BP Nim) 207983.8081 i A
Xim) 192786.7607 -
P~ 208095.8586 TL 139599 m
X(m) 192595 4318
= p cL 275,107
E Y(m) 208068.2498 oerm
3.3 EEELIME =5
AL o]t HEo 2 AHY FHAES FEHa FAAE S OHE F3HE
A e 5L o)&stdon, FAM W IAITE I 63 2o 547029 FHAES 29 10
o] thebuic.
E 6. MM AN (7]
22 |z | 3% | zm | 32 | z@m
Om | 249686 | 180 m | 240874 | 360 m | 22.0630
10 m | 249303 | 190 m | 239902 | 370 m | 22.0034
20 m | 248828 | 200 m | 238875 | 380 m | 22.0070
30 m 24.8474 210 m 23.7731 390 m 22.0050
20 m | 248100 | 220 m | 236656 | 400 m | 22.0006
50m | 747781 | 230 m | 235550 | 410 m | 22.0064
60 m | 247530 | 240 m | 234467 | 420 m | 22.0308
70 m 24.7288 250 m 23.3445 430 m 22.0672
80 m | 746903 | 260 m | 232395 | 440 m | 220090
90 m 24.6330 270 m 23.1326 450 m 221235
100 m | 245852 | 280 m | 230268 | 460 m | 22.1501
10 m | 245327 | 200 m | 220138 | 470 m | 22.18%4
120 m | 244911 | 300 m | 228007 | 480 m | 222224
130 m | 244416 | 310 m | 226852 | 490 m | 222373
190 m | 243742 | 320 m | 225742 | 500 m | 22.2530 »
150 m | 243033 | 330 m | 222989 | 510 m | 222700 *
160 m | 242444 | 340 m | 222095 | 520 m | 229850
170 m | 241750 | 350 m | 221303 | 58 m | 22289 a2 10, ZOME =35
3.4 Cant A3
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Azold ve 349 @5 olgath 10m AFoz WYsgon, ¥ &
AskA e A4 20704, Cant7h 0.138me]l A4 1AL Bl vmstgin. 43
89 vhehygich

5. 4& B
2 v = 9 = Cant (m)
YA " Jgg ojfste Adre HdEAHRE FE3 = (m) (m) N4 A7) o

7] 9a) AFE A te ge AL AL £ 9 0 m | 24.9635 | 24.9686 | 0.0001 0.0001

10 m | 24.9305 | 24.9300 | 0.0005 0.0005

A 20 m | 24.8827 | 24.8828 | 0.0001 0.0001

30 m | 24.8478 | 24.8470 | 0.0008 0.0008

1. Uxg 92 olgsteg FEAE st 339 10 m | 24.8101 | 24,8116 | 0.0015 00015
e amal oo TEe = made . 50 m | 24.7748 | 24.7813 | 0.0065 0.0065
FEE FASYE 7 YddeoH, A= E EHE7] A 60 m | 24.7535 | 24.7525 | 0.0010 0.0010
8 712" HmAsel wime B A RMSEE 70 m | 24.7208 | 24.7278 | 0.0020 0.0020
- i 80 m | 24.6005 | 24.6901 | 0.0004 0.0004

Xutgo g 0658mm, YWao = 0620mm, Z43 50 m | 24.6333 | 24.6327 | 0.0006 | o ["0.0006
7 15 586 : 0.0029

02 0.797mmiE 1} A 7}_ 2mm nl 3 100 m | 24.5837 | 24.5866 | 0.0029 , ¢
L}E}”‘f X ol ]‘“(_ ) = - 110 m | 24.5313 | 24.5341 | 0.0028 0.0028

I(Tmm)e LAV F(EALTH)E BEF 120 m | 24.4914 | 24.4907 | 0.0007 0.0007
DE NEAREZo Uy oz Buds = 130 m | 24.4392 | 24.4440 | 0.0043 0.0043
FEe T - B "= BAE 140 m_| 24.3745 | 24.3739 | 0.0006 0.0006

2. GRS B3I FAHAE FES2 HAAFHA 150 m | 24.3040 | 24.3025 | 0.0015 0.0015
ol AN TE A E0 o A 2 A A 160 m | 24.2451 | 24.2437 | 0.0014 0.0011
A% AQAEE AAsged, 484 '4“‘ e 170 m | 24.1776 | 24.1724 | 0.0052 0.0052
o s IP(192786.761, 208095.859)F F&T + 180 m | 24.0878 | 24.0870 | 0.0008 0.0003

. 190 23.9903 | 23.9900 | 0.0003 0.0003
Atk o]% FEAY 47 =Eade A4F A 2 .
IA, CL, TL 59 Ad3 HAHY L THAdS ¥ 8. ¥3 M Cant
=25 2 o)o]
TE= T MM‘:}- 23 W& 9 = Cant (m)

3. Cant9) AI=E EAM37] Y& dH4ezRyg F = (m) (m) K 47 X!
=35 Z A As A 7 p ])\ 7} 290 m 22.8443 | 22.9832 0.1389 0.0009
49 Cant® HHE 23 Cant7} gle 33kl 300 m | 22.7311 | 22.8703 | 0.1392 0.0012
e 227 0.lmm~6.5mm, Cant7} 138mm¢<! ¢ 310 m | 22.6168 | 22.7536 | 0.1363 0.0012

320 m | 22.5053 | 22.6131 | 0.1373 0.0002

AT E 9 ~ o] W= | e
=4 F 2ol A = }7F 02mm~35mme] HHE 330 m | 22.0208 | 22.3680 | 0.1332 0.0002
etk ol #Adz el 10mol Wiste] 7mme] ¥ 340 m | 22,1399 | 22.2790 | 0.1391 | 0.1380 | 0.0011
i N 350 m | 22.0600 | 22.1097 | 0.1383 0.0008

.Q. (o] HoeAdZ R u _k— =] =] © | 2V
z}7]T( =AEFA)S stoR HEHAE 360 m | 21.9954 | 22.1306 | 0.1352 0.0023
of ofxd GAe o83 Cant®S AT 370 m | 21.9526 | 22.0941 | 0.1415 0.0035
380 m | 21.0395 | 22.0745 | 0.1350 0.0030

9l ATk _ : B
AT 390 m | 21.9351 | 22.0749 | 0.1398 0.0018

4. &% Oxgd gAdztgdd dig YLDk r15eH g
Aol A7 X&E A Ay EFS AAHTH Ao dY, HE T nro uHAv| &
Ao AHE HeHola §8HOFE 5T + 8 Aol

fr#s], 288, $924(1996), FAANLZHE ol &3 GISY ANFAHH AFH5 dIEESI =F7,
A16d AM-4%, pp.335-341.

Ao, old4(2003), GPS 71¥e ol8% F: AdANel B4l #IAmots w2, 20038 23,
pp.123-128. |

FHF4(2003), Bx ABsA Y FARSF AFGel #F AT, FEAE=F, AM i, p2.

J.C. Gayde, C. Humbertclaude, and C. Lasseur(1997), Prospects of close range digital photogrammetry in

large physics installations, Accelerator Alignment Workshop, Geneva, Switzerland.
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