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Abstract

Recently GPS has been playing an increasingly important role in geodesy and positioning, for example, car
navigation system, surveying, ITS(intelligent transport systems), LBS(Location Based Service) and so on. For
telematics application, reception conditions of GPS signal are important. In some situation, such as in areas
between buildings, metropolitan areas or areas with large skyscraper complexes, there are situations whereby
the satellite signal is seriously restricted by various obstacles. Before the signal arrives at the receiver, it may
be blocked, reflected, delayed, attenuated or scattered by terrestrial obstacles such as buildings. In this paper,
we present satellite imagery data for telematics application. Therefore, for propriety of this studies, we made a
GPS satellite visibility experiments in Bun-Dang on same time. This paper describes an approach to calculate
building level using 0.6m, 1m, 6.6m resampling aerial poto imagery in stead of the satellite imagery and make a
comparative study of accuracy. This paper tests the simulation of GPS signal using the building level.

1. M E

HZ FASH AA A Slo] GPSe] F8A4L vdol 78 Ad 4 59 ATAEF Ax

&l (car navigation system), &%, ITS(ZE&EZ 2R FA|2H) LBS(HAIHRAH[2) Fo] u}. auv;
9 Alojyt =AY a8y nEAE] FRAZ AFA A Az E S HHEEZ A WshE]
At JA ANE7F FA7)d 22etr] "o 2 Aze Ad, ““‘} , Az UG 2e R A9

ok

BAEEA ool A NI o] FYES Axde AHE BAAIT A N7} T
AR5 AR Agelde] HEe oY Ik wepd B AFE GPS ABe
A7shgh,

2. &BATE O|BE UE F&
2.1 97 BN AS
2.1.1 CHAIRIS % &8 Zhu|
£ A7E 5957 Ao A7 Bay 2 BIHS 4387 A5y WA GPS A5

.',
O
e 3918 989 Trimble 4700 GPS 223 F )4 Pathfinder Pocket @& X3l A4¥ S
AT ARG S AV E AdA BEETe 1E olgE W xgoew k29 3} = wigow

Kotz o
o 2 >



0}-4‘5501 Y=o e AGE AAdEY. £ 75 33817 938+ Trimble 4700 Model & A3
of Axety Algslgon HE AHZ FUL Pathfmder Pocket$ AH&3td GPS A3 9 4 AHE
B8R,

GPS controller

! 5 ; . GPSantenna

GPS receiver

2% 2.1 Trimble 4700 GPS# Pathfinder Porket %8]

Pathfinder2 GPS A& 9 £4 Ades 149 vix FeE £22 39 3dA gdA49E& 30km/h
o £x 2 Y3t Fvle] BAE ofg) 19 249 SUV #AF AEof Trimble 4700 GPS Qe e}
F & Pathfinder Pocket QFEHUE A At on FaFe] $3o] AL okzle] AP S 3.

¥ 22 23 A

2.1.2 AS drd g 23

A% dig DS Trimble 4700 GPS AHlE HdXxg XAFeZ PP Kinematicd HHoz A3L 35
At A7 2713k AHE 2082z 3 2 115} g F g AYL 0km/hel 2 P
FAZ $AF dat HY-E Trimble Geomatics Office L2132 Rinex #Y ¥ & Toold At&slod
Rinex $Y42 ¥3g F ArcMapoll A FAAER} &4 HH Btk AN 4L A5+= WGS 84 =
Tola FAANEE TM #HHolnZ F AHE AA7] A8 ddd4X €& A5E TM HEZ AR
on AyelA AL AREE ITJE Az FHZ Hol A7 dEd FA Axe} HAU] HH A5E
Excel #Y2 W3 3 3 thAl dbf $Y9 FeHZ ¥F ArcMapilA] EQE A8 E dlo] 59 5 YA
A A AHEE FAAEE 11000 FARANE 43S €3 F T2 AAAY AE T8 FF8
ARSI Th A8 REE SAAEA HAH B AF FAAE A IJEY FeHE Yeyton <
o =2 9o AFs EA HAUoH HFL AT ASE & JMsdgE ZES A o

- 400 -



B} R 9 AR PolA B Y50 ¥rh ¥ Aoz B9 HYen 2 AR £A =g E
¢ & s

%4 : - SN,
4 10 ¢ 11 49 36.9990000 0 5 8 1t 13 28 31 g AP / \\‘3‘/{”\)"
0.00000 21587299.91501  527468.60858 21587296.66048 " X
7854.29106 19971378.17906 2082.74149 19971373.33749 | & ,

10086£64.094908 22215679.55508 771553.03048 22215674.0€6948
~1787716.02406 22107217.56706 -~1382086.492648 22107213.21348 |
0.00000 2 5'7 85657 22724510,23147

410 2 4144 37. HAY S 2L
T SIS 09 29345 1997140246349
f008456. 67605 N216020.97405  772949.86748 22216015, 48345
90720.25209 _106632.50304 ~1384481.88448 22106628.53748 |,
4 10 B.9990006 § 1 19 - TR

1010251.85505 22216361.83505 774348. 6%
4 10 2 11 49 39.9950000 0 1 2?7 2
0.00000 22200787.1230%5 322 38 00til 2200793.31647
4 10 2 11 44 90.9990000 O 1 27
0.00000 22201203.84505 g24194.78147 22211200.482497
410 2 11 44 41.9980000 O 1 27
0.00000 22201609.95105 $25657.54058 22201607,03148
4 10 2 11 44 42.9990000 O 3 11 1% 27
428.07916 19971551.29206 0.00000 0.00090 | -
0.00000 22217733.01506 ©.00000 0,00000 |
0.00000 22202016.21106 927521.67787 22202013.08047

oPs M M BE

Rmex Bd& T3 & A3 AR G 4 £ @

d2 AAT 98 AT A2E B @

ARt oA 29 35 A3 A8 Rinex ddo]w 432 xEAe] JeEIR] ke Flo M 2B
G o) AEE FAl BF 5T A4 ATA TATUA VA oG AYel 2ZAVA A7 A
S Axe

of g5t FANES] ANE EA T F 9 ATk oW Y A} =AANAY GPS A=
FAgHE Q¥ AN BV A0 yshon 4¥ A% QY AGe|M GPS Az B4 84
o wAYT GPS Azel 544 BE Ad So) A% Aoz %e Ao A TE Aol Ha
99 99 A9 oI 2ud oAEEe] U ol GRS 454 B E Yolud GPS 94 4
o @AW P27 e

48 A% SHANMY GPS AE9 JeHe BFsE GPSE tFsA 83 e GPS A
o9 F4 FEE AQH B2 sebstn F5E NG Folol sm o telbAE AES 23 A
st A7 Bastta AsolAn adA & A7 Basts A8 =wagc

Nlo ioi'

2.2.1 ALE HIO|E

2 A AGe o= HE 9TE T
942 A= 10ecmd Z FEA4IL=E
resampling 8t Agstdvt. &F ?Pﬂﬂﬂ}v‘:— 3}951‘4 O}E}H 1%} 24‘“ 20023 %
19¢ Halgz A9gS 29T ez i

.2 @ *}%




a2 25 HI 2 ARG A5} A A2 M

oo

ol ol
- -

AE A goe g HiTREoln FAFTNS ez ALY Fo] ;& T4} Edars 86
TP AS3ET AL E2 F9 1709 29 g i

A9 Eo] & AgA AT HETE A 1149 LS HAAslE zF Y= ¥ Fo] ¢S
AR 1108 AZd otzfie] 1P Zo) AEL HIE EHtl Edars Imagine 86 T2 1 A&
o Eol e FIPR FI Zo] S FXAREANNA T3 37Y A7 Fol ;I vl Zt
Ax 3 3871548 HIEA

2

2.2.2 £0] 7f Aar Wy

Edars Imagine 86 T2 ¥ & ALl Fo] & Tt WS 3
AL Edars Imagine 86 T2 189 OthoBASEEZ o] &3ld W% EA 949 9%
I FEaz e AEY Z 2Ag RES WA 9 o] && FIAH. AE =
Im, 66m A= F2 A4 stden 73 G AA F:o] golzgt AAse FIFRFAAA AF
3 2g 9 vl 3te oA FHE Ve UTH

223 0| &t A&t #3 K HE

o A9 AEe Eol e T 2 Y= E AE wol & Aol AN 06m HF =
AN E 227 07m A= A7 AR WA 1m HPES] d4L 58m, 66m HFES I
L 185m A% 2 x7F wAstd

0.6m lm 66m €Y Eo| AE W3 | 06m 1m 6.6m

1 98.807m | 92.323m | 69.838m 97.713m 1 -1.094m | 5390m | 27.875m
2 80.40dm | 74.423m | 51.60Zm 79.965m 2 -0.439m | 5542m | 28.363m
3 88.305m | 83.248m | 78.20lm 83.907m 3 0.602m 5659m | 10.706m
4 91.912m | 86.72lm | 81.893m 92.894m 4 0.982m 6173m | 11.00lm
5 30542m | 23.102m | 11.042m 30.037m 5 -0505m | 693m | 18.99m

6 29.200m | 20.876m | 20.142m 28.134m 6 -1016m | 7.308m 8.04%m
7 62.186m | 55.424m | 40.251m 59.345m 7 —284lm | 392lm | 19.094m
8 104517m | 98.690m | 92.651m 104.590m 8 0.073m 5900m | 11.939m
9 102.781m | 97.133m | 84.857m | 101.708m ) -1073m | 4575m | 16.851m
10 106.906m | 100.887m | 80.765m | 106.502m 10 -0404m | 5615m | 25737m
11 109.536m | 101.267m | 82.881m 107.765m 11 -1.767m | 6502m | 24.888m
& & | -7482m | 63.520m | 203.491m

LA B#| -0680m | 5775m | 18.500m

o9 26 A& wo #H 24

- 402 -



6mAAe A4 AA Foe QA v £ A7l Haerldl AQE Aoz F IUow

4ol 94 £8 5m AFR AT A7 TASAL ANY A7 29 AW 2§ %)
Seteet 2ot SA 66m AFE Ao B9 exel Ao A; oA A7) EG YPA @
o gl BAY Ao BRAL

3. AlEE0jMe] TR

3.1 M EoIM A2l 74

2 AFHolAA LR S AR, 3AYAEFOIHEY, »}E‘é AANAEFA L, Alzts HA
By Nadog FASAA AR & "HW‘“’ETEH ANE7F A7)0 43 01“‘7%) Ao A=
7he, AEPAWRLS A Sl AT FANYO2RR LANAAY I, AHE TRE Y
3 AvtAZe 2437 2HBA ) FAHIACL),

GPS savelfite

GPS sarellite
GPS satellite

Ay
’ Ay

S
b .
N
Y L
AN Invisible
- \'- R ,
¢
'
H
i

29 31 Aad 4=

A4 2L 49 dolgaiE AZe mdo] 7jxg ARANA A8, A4 dNE 2H
th o7 84 e ol83E= ROz e Azt 1 Aol 9H7F ArErh
AEAREAL A, ZYIHOTHE AP £20000 R2aE =T wpae] 4%L B
e Ags 29, 84, QA9 44327 WLl AR gAS EFo ALAE FAAN
Rge ANEdoH = 43 29 s, EYYQYoRRE SN WAHF £ e vhE
be ARaAEdd 8 EARE 2R WAG wd, dA, AAe ARE G BAL 29 43S U
oFledl, I 4%E ABHolA st A MG md=RE FAHA Tk
339 A% dolgt 2 AT ABYoA U4 Hrz TzaAdA 2o 29 & A 74 o
Aobgct 339l HolEl & AlBa ol Mol Agay) e QA FH e A olor s=w BA &
Ayt e oed FAE ¢l B ol B4 oA FHZ DSl 33 HolHE Q& Ao
u} a4 2 AFME QR nxuA A #4347 @i e DiaMapelats 3RYAE
o) E ) Mg ol g3t Zhohe 339 AEES ARRR. DiaMape FE7ld @A doiAAqZ
% %o} NOlE 2 Agatd FAR 33U Rt dog FUHE oldF 339 AEES B4F
2 339 AT AF FHL © %01 349 AE AR A SAF FHo) BA Aot =

=
T
 Mherd
0

3ie}
239 %—011%1 g8, A & 5 A ste Aol vpEA s
AReFZ Do e FAH5e AFARHA WlUFes FH0xE I d9A YA
o AFFE THA FH B FE FAHH 2RSS @ olRAA FAAGLAE TG F AF
st HEFAE FAO £ o, 2E ARz g FF Fe AYo] sEUA EdA EJEN AR
A fAAR AR He HoZ . oz oA 4o 2XRE TFT FAAYE ol &3 4
2 A AAste Aa A Mz HEldgid A 2YeHE FAT|G oA E BE AL

- 403 -



0

NZa QA BAAEEe Asdnrds 4423 dAAEFAndzrae 299 agdne
AAA = E@HE Axdelth 549 FEA Y AFHoz EdAE AE AseE, o AR
Apl 28] thgstel, 7 M2 ES WolSe] oY F Uk MY RE9 WAL ANIE 2
o] 758t

3.4 &

2 A7 A% 13 Wgel Y SAXNGANY GPS 94 AT BEL AANE 94 Ase &
A g $9 8 5 Qe Tzado) Badthe A ¢ & A 06m, Im, 66m A 7HA a%
£9 9HARE olgstel AT Eo Fe T Z3 A7 06m AFEY FPAAE A7 07m

A5e eXrt w4Y W
W 06mAgel A3 AA

Rov Im A= G £

IHES 9Ae 58m, 66m AAEe] F4L 185m HEe] oA} %
@3tel ezt At £ A7 B8a7)ol AYF Aoz AF o
m AF2 9P A7 BAs A4 A7 AAE Bast Yok

A% 66m AF= FFe] B el A/ A; exbel A7) £ YRR o} GPSel A4
g #gsttd 2% Aox BPUY WA GPS A5 ABHUCA 7] AAAE 06my Im
A5 AYES AYIIARE o §telol YA A BACIH ARE UL 4 Ue Aoz BYIT

5

o
Ohl.oj

—_

=tk

BB FES (2000), AFFYFANA ALY GPS F4171& o] 83 HEE Fo) #AF AF, Y3

EES3 =%, #2004, A2-DZ pp,227—420.
HaT, s, 82 (2004), H-GPSE ¥ 71z, AISFH3I.
FE<S (2000, AFFAS A GPS -r]"] 7§¥}E Faol B AT, HAAA=E, dANSE g3

4, ppll-26.

AL (2002), GPSE o848 1FAEY ¥ AF EYUHFY A2d A MASGYH=E, dAd s
o )&, pp.9-35.

Suh, Y.C, (2004), Development of Simulation System to Evaluate the Availability of Satellite-based
Navigation Services Using Three-Dimensional GIS. The Journal of Survey, 2004. 6 pp.12~15.

Hofmann-Wellenhof, B., Jichtenegger H., Collins J. (2001), Global Positioning System-Theory and
Practice, Springer.

Wang, J., Stewart, M.P. and Tsakiri, M., (1998), Stochastic modeling for static GPS baseline data
processing. Journal of Surveying Engineering, Vol. 124, No. 4, pp.171-181.

Elliott, D. (1996), Understanding GPS : Principles and Applications, Mobile communication Series,
Artech House Publishers.

Tranquilla.,, Carr, J., 1990, GPS Multipath Field Observation at Land Water Sites, Navigation,
Journal of the Institute of Navigation, Vol. 37, No. 4, pp. 393-414.

Nee, R. (1992), Multipath Effects on GPS Code Phase Measurements, Navigation, Journal of the
Institute of Navigation, Vol. 39, No. 2, pp.177-190.

Braasch, M.S., (1996), Multipath Effects, Global Positioning Systems, Theory and Applications,
American Institute of Aeronautics and Astronautics, Vol. 1, Ch 14, pp.547-568.

- 404 -



