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Evaluation Scheme of the GPS Positional Accuracy for Dynamic
Bus Route Information using SMB(Single Buffering Method)
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Park, Hong Gi - Joo, Yong Jin
Abstract

In order to enhance public transportation and to maintain information credibility, improvement of accuracy regarding
route and positional information of public transport is very significant. There have been a variety of methods using GPS
to measure accuracy of location-based services. However, the researches of evaluation regarding kinematic position of
linear objects measured by vehicle/kinematic GPS are still insufficient. That’s why our paper aims to suggest method of
evaluation accuracy on a real-time bus route surveyed by GPS by SBM(Single Buffering Method). To make it come
true, we compared the findings on the static and dynamic positioning by using PP(Point Positioning), DGPS and
GPS/INS integrated systems and analyzed the accuracy and error effects among them, focusing on Anyang city.
Consequently, we can find out that in case of P.P. comparing positioning accuracy between RTK DGPS and GPS/INS,
both of them have survey result within a margin of error of 5Sm. More importantly, we can evaluate positional accuracy
of each GPS system based on the work provision of a public survey such as error for P.P.(14.5m, 18.1m),
DGPS(16.9m, 18.5m), and GPS/INS(18.4m, 18.5m). We are expecting that proposed method in our paper can be uti-
lized in a wide range of categories such as feasibility testing of GPS field survey and high accuracy of positioning for
Bus Information System.

Keywords : SMB(Single Buffering Method), Kinetic Positioning, GPS, BIS, LBS

2 =2

QELE AR A2ge] nEstel B AHE 442 AL BfF LEFT AT 23 o ofsh
A SRS 19 208 AREOIh ol21at S AN 3 S e ] 41 Crs g At
ok e o] £A1S 91w v e Sk o] ol ol el GPs ol A4 )
Ao 5491 917 LS HrASHE A ok nlujsich. ofof] 7o) BAL gl wule 7§ of
Lo GPaol o151 A 118 2.4 61 A o A1e] A8 o} L Ao 2 Aolck o) 2 i3] 4715 ghed
A rje] R4} WA S Yo 2 TE 29) DGPS, GPSNS of T2 47 W 51 29| A2 4
= 335} Pokel 2A10] YRS RASALE. A7 AN Y 51Kl o U 2910] 22 21N
7} DGPS 42 3} GPS/INS DGPS 213 7} 1] i5}o] 27} 9] ¥h2 413} 5 sm o] ] H3he 9] U] dats o

o B2 A 14 AR 22 912 Woheo] DAl BEZS

£ 99t} 53], ;A0 7
14.5m@] ¢ 2} 1:20,000, 18. 1m4 92} 1:25,000 22 0] ¢ 2} 9 A= 2 7}z o], DGPSS] 16.9me}
18.5m2] @2} 1:25,000 =2 2] @ 2} 2], GPS/INS2] 18.4m<e} 18.5m2] EZ}—‘: 1;25,000 =2 o] @2} He| &2
e HLa 4 itk 2 A4 AT S oA | AR TES 93 GPS WA A A] B4
O3] 27 WH ROl by A ESh o AW E o] Al 912 AR P50 T8 s Aol

ol el W 7| ¥, S A 591, GPS, AR HA|AH], 93] 79k u] &

D ASY - 7Hd g st 3 s E53HY %’—?51}3’} E mail:hgpark@gachon.ac kr)
2) WAIA A} - A - ASA AT A A ST EAATLANE AL S (E-mailiyjjoo75@uos.ac.kr)



sl Zersls| || A 299 A 63

1. M 2 | E o g Aspell gAfsto] ofef 9 13} o)

A7) 2 QFFA A E e s AR R A e g

OEnE R A28 nrslel AR A=e oz A YA HxE BEsHch v e e & B2 7|6 A

£ YeiME gF L5 m AT 23 PR gg B TSS9 GPS A AR 92 S @) B

e P2 ¢ Fash A}OL o] tHF4-7 5 2010) FAS HESIT 22 AUEY A 92 AR L3 7}
AR E AAB(BIS)T THE HEATL 9718 AT UGS Al A AL 5Tk

A A(LBS : Location Base System)J Aok = o) A
wolnch Wasteh 917 2918 9% GPSE TR (o
felof 93t AT 7HAd o & tf= 7 Z(Multi path)7}
Aol F71419) 917 2345 B s kel B

th 58] A A ZH87) 8] ThAzhe] W A
< #53H H= 52 BS(kinematic) Q] 79 o] | gt
Aol gt F7H4 $17) v @ot BrHss7) g
249 97 JHEE Bd) oH BAH 2YL of "
Sato] BAets AL 4Fe] g dolrk ol |
A7 A e BHEE 437 YA SR HE Huxe : 2rls oA 3RS Al
GPSE 243t vl thopah g So] ZAjsta gl
M2 e 3} o] o) Aol wAjE Gpsels) 2 2. GPS 0|8 MHE AlA™ 3 FH| M
4 AY Axe] 549 A2 JoES Frlets o
T o) wlu] gt Aol o}, 2.1 GPS OIS oY AJAH

et B ool A s ©d B3 7] ¥ (Single A WA e Bl Y Rao] JES AlHERL H2
Buffering Method, |3} SBM) o]-§-5te] GPSe]| oja) 4 31l A4 215317] 918) & Aol A= GPS o] % v
A7 2R WA A Y EY T oty B} uote Ali%! < &8st 29 2= Ao PSS HAIAH,

A LH, DGPS v 4171 eF Y SA| A8

AR W - 25 A o] AE HolErh

AN BHE AL B2 0 2 gtk £ Q7o) A AH-8 SBM
e W Tl o] Ay R4 BgE s
ol Ba glol 4 91719 3}

1
= B39 4 slrhs S4E 7K ol
_]

o rl;

o 141 _?—/;j = = 2|(PP, Point Positioning),
DGPS(leferentl 1

System)Z H] & ©]&
(&A1) $12 24 2
o Fge BAY

X H]Iﬂ_é}_ﬂ X%ﬁEQ} e GPSOIS HE AIAE AU GPS #=40
A

O3 2.GPS O|F OHE AJAH: LHQIE 9IEm0|A

DANA o2 A3y}t =28 2ol e 2] 7] F(reference) ALZ o LA
2712) WotE 4ol o] W3t Lol AAHE 3 A2 z3 2

o]o] ul &g AA 6]—01 92 A2 AT 7)H. B E 54 qxg 2) ol P A 28 GPS, WAFHA L8, vl 2, HAE sh|e} S&
2.GIS 7152 ol &5to] 41 F-aol 753 TR A AT (24, 1999)

678



O] GPS 917] Aet= 7} et

¥ 1. GPS ZAL Hd| H&

- DGPS
72 Clt==2| N GPS /INS : Trimble 5700 (Geo System)
HIZ 17|
-i
Au] g & _D
ASEN GPS 520 DGPS Receiver Trimble 5700 OXTS INERTIAL RT 2500
L1/L2 Dual frequency
ESUPN LI 1s754aMH, | 283IKHZ 328 Kz @300 L1 C/A code LI
P L1/L2 full cycle carrier

N 10 meters, RMS Horizontal : 0.25mm+ 1ppm | 3.0 m CEP SPS, 2.0m CeP
o012 A 3} g g
FAdeE | 10meters, 2DRMS | 1y5p. 3 cters, 2DRMS | Vertical : 0.50mm + Ippm SBAS
dolg 27 0.1 m/sec 0.1 m/sec 0.1sec -

7122 02 GPS o]F mF ALES Ff Aol = EAskE Lio] ARE The Rt tigolth L2 ti e &
ANz R TheFst AR, AL A F A ARE A Y 2908 fIoRA A AEAE L2 o]
% ledlel Y W18 YRS ASY AT T Y AL G RV, GBS ol 248 71 kel
SHolch B3 GPS/INS 9 AHAA L AAIOR A Qs ol f-5 GPS SoIH 192 AT HE, Aol
o YA g ApA| o] it R EF AFStaL oM A= FE S 2 HG AR A 2o R A
GHHUEA LAWY G0 BRI, AFHORI o Wb o] 9 4 ek A Wigke] AET 4 Gt
AAAFYHEE D5, A, BAo] 7hssih AAES GPSQ| 3 A MH|(SPS)9] YA F S s W
2 2] A A Ao Rt RS AFehe 7S oA 95%9) FeHE R 100m =0l AT, o] Ao At
o) et AF JEE AAZ ol A& om H ERE O S8kl 878k AR =S v
5 - A Ao A = gtk olofl A e} o] Bk Feket YRS

A7l 93 ks HFHEo] Ay m Qo

2.2 GPS = XA} EH| Lf DGPS(Differential GPS):= 0|5 7H A 2] 2:0]= o]

B AFo A= ©E =9, DGPS(Differential GPS), t}. DGPSO| A= ¢ x]7F L&A 7|E=o| A, &R 24

INS(Inertial Navigation System)AHH] & 0] 8-3}¢ o =
Ao o] Al 9 AL I 13} 2ek, A B2 )7 7L
Al 45 WehH E4S A7 E A4 GPS(Global
Positioning System)= x|t L& =& 24719 914 =
2 43k 479 9oz HE A 77}1] 94 71 2] (pseudo
range) S E745to] A Q] A, & Sk Al

Yoz olefat Axge A7kl 11%;01] wetA] @7}
7ol 4] grov] o) b2 Eat ofg APkt
ol qlek shARE thE A uto] efgh(jamming)o] S
7852k 7HA1 9148 o) a7} A7) o) BELEA] ke Aol
< Aol A oA = &del etk o whet L,
122 ol Ao} SukE 0 2 917 27} 10-200 ] 4

li‘

o4 Bl et Fuo] ofat oA e E A gkl Y @
A} R E-E AT, o) F FHe] ALgAA LR FL
2 Bk A X AL THe st s Aadel
o). GPSO] WHETH9IALS o] 8311 4=, A TES of
83 912l ]3] o U em A=) 91X P S
A& 4 qlrh TAFUALWNS)0| 2t T4 = A0 4
o] 2 o] &3te] A o W HR(SIA, S, AA)E
Sohiz AAFOR o3 B FFS WA o
2Foli= 3 glo]El 7k oS g eka
Agshe Aol glek. Lo

SA7h ] A2 o] oS- 17}

ok
:oé
N
)
offl
)
3 o

> 1B rlo
s
mlm

N

() [_‘IE o
ot
ik

rr

&0

o o

2 o
:OL

o

N R oo
Lo 2
ot

32

679



7|- M2 AN 7'(| =~
oOTT: o
A P PHE AR ALY N RTE
WPl AP PR W w A A el 245
of AS T 5, w3 AR YA FHL Aol
5729 $3AE 95 P FR4 992 2HE
ok ARAL Z2ke) ARe BABE /| EOR HED
AL UHOE st BABES B2 HAH o] 97
oFU L 12 4Eare] HAE Aol w2 AH
Z 902 ZHAh ARL S0 B2 917 23
e ohe Tt gk (13, 17 4, 1 5),
(1) B AT T w2407} B0 2 25k 2
978 YR 71E 942 HH TR AN ARS BR)

() At =Alo] thE A E AR 93 SAA
T2AFE A3S B™)

ASSSaN

a3 s YiaeMo| CHEFR

3 el A o] g dlole el 3l e AT 4 A
2 8F weyast 128 W9l B3 54 W L8 Ak
= Aty YRR AP 15 YA ABEAIY :
shap)

680

Lt A& =M 9IX| =4
A AEE v o R WA Al o] 7)1 E FH7HA
<+ eAdS e R kA W AT iRt RS AL

shul AR /7 W 91X ARE A5 2 A @
o4 M7k A E ol A B2 A A A
ok % M2t eAEE SR e AE 9 Ao 4
E2 E 920 9|x]5te] 23tk Ea ARA B4l
91X Al o] @ Zylo] AT QIHSHA A g3kt o
2 5 Gk 24 91X 0] GPS o] oh B RS FA}stol
GPS-LOGE o] §-3ko] et 9132 BHel 5}l LOG A1
2 ARGk T B2 A G, B 2N Y 5
B 2gow v

3.2 BRA 9| HE= It

7t eIx| M= Tt e

B2 9 AT Bl AL HRe A8 5
O & sl EAIA o A] 41457 %] 2 F(Rapid Static
Survey) MBS Faste] PFa G4 HH AN
%8 B7bshaL, volrt GPS Al H(SHE 9], DGPS,

GPS/INS) 4 3oke] vlm 752 B3l % =hz A el
A

o
AL st sk A& P A SFE 2575 4

715 o] g3tu, A ST 2 WAL B A7
S5~ 108 JEE BHA1Z 4 93 /A ] YR
B

i)
o
it
ol
flo
4>
1209
N
~
b
-
o
2
>

o5 th g Zfepol BAske] 47

o 1A ARAE oz SR

PRl

Lt 9Ix| 3= Zat 24
HALE GPS 424171 9] o] 84 W v HTES 4
7] $13ked v S ARHRA A2 524175 o]

ofr
=)

o] Sste] 3 AT HEE vl wsto]
aholth. Bl DGPS] Z -2 8450 DGPS 3
£ 0|83 14 g 185131, GPS/INSO| 4] B3

B Rl offt o
B> 2o o

Ay



Tl B 79 o] §8HE A M2 ke 12| GPS 91 HBhE Hh el

£ AEA B Y A BE54 Hlo]HE o] §ste] &
A 2] & 35kl ch (S0km o] W = 912] 3 cm i),

GPS/INS A% GPS AH]= L1/L2 o] 51} =417 2
A, Q]HZHE o|HlE ulZ(Bvent Mark)S QJ2RFe &=
= 71551} 1 PPS output 7]-5-0] 3 o] it T3
GPS/INS F-3 A 2ol glo] GPS 9x]7g 5 o] 7hA-& 2|4
s}517] 918) 1.0% oJuj <] Hlo]E = 7)(data logging) 7+2
= AT 5= QlojoF gt AY di A ol digt e
9]¢} B]E DGPS #5 Aih= ofgf 3 29} o] #EF ol
A o] Aud SeFd ket HFAlF2 22 HRoot Mean
Square Error; RMSE)Z Y=o At I o215
A AT BT 79 vl At - 34229 RMSE
L X=5.63m, Y=443m= 24 =}

¢

k

H2.HEE9I9} HIZ DGPS £417| SH B

Nmae GPSx GPSy | DGPS x | DGPS y

AL 308665451 | 533485983 | 308665263 | 533482286

Hopz 308122402 | 533782338 | 308110414 | 533779.141

Bz Sstw | 30791474 | 533872749 | 307989.738 | 533875913

224 APT | 307777848 | 533783547 | 307775393 | 533788383

FArE 7|01t E | 307656654 | 533953207 | 307660551 | 533945395

Hopx 308101.546 | 533764441 | 308104.352 | 533764.595

Zobussla | 308549673 | 532818040 | 308546.813 | 532826395

kg djolul E | 308067935 | 532373.118 | 308077398 | 532374679

ot v
307704630 | 533167.119 | 307711.926 | 533172958

A
AAA 308662714 | 533465.112 | 308672.522 | 533457.791

= 3ol 2o vl K| vl = B

olg A x58hw | 309464744 | 533721.805 | 300457468 | 533717630

5.63290972 |4.43998351

2

| et ©529]9} GPS/INSE o] &3t

obef & 33 7t T S AA
H| W A3 & - 34939 RMSE:
Sm= EA =] 3t

B e
fr

¢

el
=
o

v}

% iltad
=

AN

XN

$
[
Sid
>
L=
in Ol
o

X=5.16m, Y=4.

H3 HEE9(2t GPS/INS 47| £ HE:

=)

Nmae GPSx | GPSy | INSx | INSy

AL | 308665451 | 533485983 | 308662.558 | 533484.165

Holx 308122402 | 533782.338 | 308116775 | 533780.551

Hazx5ska | 307991474 | 533872749 | 307987931 | 533872603

FAORSAPT | 307777.848 | 533783547 | 307771.532 | 533786206

TR 7ol E | 307656654 | 533953207 | 307636.727 | 53346547

Folkz 308101.546 | 533764441 | 308113621 | 533762.089

FohEska | 308549673 | 532818040 | 308543.110 | 532825.140

FFEFvjofulE 308067935 | 53373118 | 308070239 | 532367914

O| 00| | O\ | K| W —

otoRAlA | 307704630 533167.119 | 307711609 | 533170927

A2 308662714 | 533465.112 | 308669.514 | 533452.644

ol

N N
— o

olg Y 3 | 309464.744 | 533721.805 | 309460441 | 533719632

=z =
=5

il

L R =
RMSE 5.16482895 | 4.58725064

4. =X

1

- HA =M 2IX| F2te ot

4.1 © HEHZ 7|H (SBM)

GPS 912 FHe 4S9t SBM 7|2 A4 o2 %
e 7t 2hel FEj 9] 7] (reference) b= ol D7 =719
B S 441 o] B Yol U Bl P2 (measuremen)
Ao 39} Aol o] v &2 Akstol 14 HBHES st
+= 7] ¥ o] tH Goodchild and Hunter 1997; Park and Kim, 2001).

o] 7|W& A et o] = Al thge] 7] & Apzof| Hial
A, 18 AR Q] A IS0l 8tk oA A7
Az YA 4SS 840w BET ¢ QUth= Ao|
o} T8 2 E 9GS GIS 7|5 o] 43t 47 & o] 7}
ot vl arel 5 o] A% ARolA tSEE
Q1ES A A)5H: o] W gtk 548 /b 3 gk,

7% 62 SBM 71 o] #3 de ek Aow 7%
A2 A7) o] T A7) el HH S AL, HH )

ral Al
7

0O

ol 29hE = =5 Ak 0| ¥]& p (matching
o A71A, e p (2 )& 2l tigt 71 9gke ol gt

Reference Map
. Measuremertt Map

Buffer width

% of width buffer

3%l 6. SBM #= i

o
N
o
T

|2 ZAE Fejo] 914 A2
=tk (outliers)of| Tt
B2t 7) sH= A7 o] Zo|9}

i
H
i
=2

o |
do ot
iy FUIO
B
B~
o x
o

erg
=
o

ol
o 1 oM N
O e do & Xy oz

N 1o 30 ok
toh
N
o
il
o
u)
Ay
B~
=
o2
g!‘_',
o
)
N
52

o K

ol
_|L
o
H
ol -
=,
=
i
I
E o~
ot
= m
5 AL
iy L2 lljul "
I B
o o
H
2 ofl [U

o
o
o
©
W
X
e
=
a3
1o
i)

681



()2 95 W39l 2 3418 4= 9lek. o]

N
i3
=
X

A ok REel W27 (¢) o AR BEshaA)
S 4 me] YehEe] wet YelH o AT
glom], g B3 LS| (1) HAstn(e] S Sol
90 52 95) T3} 2 Apol oJgk vk A4H Ay
shol ¥m=7] ()& 78 4= ek o] B pla) =y 7t
] 1 0] g ot o] Wbl o8] 7 4= )

Step1. L), =0, pn =0 83 23 950 2 (target
percentile) y & ZAAsch 183 719 gk
ozt ol BH AR YA AT e 52
o] A = AAeet. (i=1)

Step 2. Jth 2 0.2 Heket 7| = =9lo ) 271wt
20] Wu = YAE T ﬂé—&hx} 5= W= 28
o] gjglo] o] vu| W &3b= Aol H|E b &
gk whel | p— ylo] 00015 e H9of
iteration=- 5= A] 8Fc},

Step 3.step 204 A4 glo] B Wie] o Ekst
A kol ok o HFTAAS o] g ool =2
T g FI i e 14 FIAA £ A
SR BEE AR

(yipifl)(xiixi*])

Ti+1 o, —p;, 1) Ti—1

4.2 HA =M x| HE=: Eot

GPS 54 AMe] /1A Fot= S A= o
A A 0] T BREOE roj it v S S5
A4 diolHE WA A7l B2 dAske ve iy
of =7} x3EE EAVE st 247 deER
A A g A A olA Fadt FES A
Aol FUL AP =, =2 FAAY ST =24
A BS5E NAE WA she I ol vk A2 I oA
A Aol v = A etE 24 T2 e E W, o7
AME 522 HolL YEYA AME] dAT A7
o] M & st o7]of GPS Z3 AHFE S35
ZgEE NEEN AFEE ST AP eE 7S
ERo| 4 Av]ef Wy g FAdstel 4 54 A HE
AA7F AAE A AHEE S8k M ] £3FGPS &
A HEE)= S S gvlof whE wuje] 27

682

CESRESEES

obeh o} 2} (3 4, 3 5, )

E4.HIo 27| Y S HIZE) - DEEY

I 37]| HE Lol IEHEl | HE Lo ZEiE

() GPS &%4 GPS &% %+ (p)
0 0 0.00%
1 541 10.08%
2 616 21.55%
3 571 32.19%
4 541 227%
5 272 4734%
6 314 53.19%
7 309 5894%
8 355 65.56%
9 378 72.60%
10 138 75.17%
11 160 78.15%
12 176 8143%
13 111 83.49%
14 227 87.72%
15 149 90.50%
16 48 91.3%%
17 131 93.83%
18 57 94.90%
19 139 97.49%
20 48 98.38%
21 22 98.79%%
22 41 99.55%
23 6 99.66%
24 2 99.70%
25 5 99.80%
26 3 99.85%
27 2 99.89%
28 2 99.93%
29 1 99.94%
30 0 99.94%
31 3 100.00%




SR ]9 7] 0] § A ¥4 e 4 F 1O GPS 917 2w Brh el

HS5 HEHO 37|(x)H =& H|E(p) - DGPS H6 Mo 37|(x)H =X HIE(p) - INS
o LHSOf ZetEl | H LiRol =&HE H LHEO| Z5H H LHEO| T3t
HIH 37|m) i HT,_TLi o i_;?l I._,H HEH 37|m) I LH"'?" ii':'E"I HH LHT()":'E:'“I
GPS Ex= GPS &H =4 (p) GPS EX4 GPS &H £ (p)
0 0 0.00% 0 0 0.00%
1 566 10.54%
2 574 2123% 1 413 779%
3 563 3172% 2 533 17.71%
4 521 41.42% 3 o P
5 443 4977% i
6 313 55.60% 4 605 3932%
7 196 39.25% 5 1042 58.73%
8 205 63.07% -
5 81 A% 6 395 66.08%
10 197 70.11% 7 506 7551%
1 195 73.74% g s ey
12 146 76.46%
13 147 7920% 9 105 79.61%
14 119 8141% 10 L 81.13%
15 137 83.96%
1 81 82.64%
16 125 8629% °
17 215 90.30% 12 &3 84.19%
18 185 93.74% 13 58 8527%
19 166 96.83% -
% o 9719% 14 24 85.71%
21 25 97.65% 15 9 85.88%
2 15 9193% 16 17 86.20%
23 4 93.01%
o ) 0R08%% 17 34 86.83%
25 6 98.19% 18 4 87.65%
0,
2 7 9832% 19 566 98.19%
27 3 98.38%
78 1 98.40% 20 22 98.60%
29 5 9849% 21 17 98.92%
30 4 98.57%
5 99.20°
31 9 98.73% 2 ! &
30 4 98.81% 23 31 99.78%
33 4 98.88% 2 ’ 9981%
34 5 98.98%
35 Z YA 25 4 99.89%
36 15 9939% 26 2 99.93%
37 8 9.53% 27 2 99.96%
38 7 99.66%
40 4 99.85% 29 0 99.98%
0,
41 2 99.89% 2 0 598
Py 4 99.96%
43 2 100.00% 31 1 100.00%

683



rEapatel«), Al 209 Al 63

4.3 =M 91X HEHE Myt At 2y

ofe] 1 7 SBME o] §-3ko] v5 o] 517|771
of whE B Vol &5t 249 ul & st Avke] 54
& U glek M) 27k Im A0 R Ha
1mo) 4] 2]e) som7H] 41 st edeh.

120%

o 80%

5=

W : e CEZg|
= 60% ;" = DGPS
el . INS

th Pl

40%

20%

0%
0 5 10 15 20 25 30 35 40 45 50
HE371{m)

a3 7. HEe 3|0 M2 £ FF HIE Wt

2}2}9] Z41 2§52, DGPS, GPSINS®] J3HwS
e 3 Lo n] Imol A emAbolol A FH vl &o] 33
shul 47 e Fe)S Mol Fm ek v e 7]
VX &L B4 B, HEZ99 F 9 v5 27] Im
o A= X&) 10.08%, Smojl A 47.34%, 10mo]| A

75.17%, 15moj| A 90.50%°]t}. DGPS2] 73 H¥ =7]
Im o A= A x]80] 10.54%, 5Smoj| A 49.77%, 10mof A
70.11%, 15moj| 4] 83.96%¢|t}. GPS/INSS] 79 M =
7] Imof| A= & 2| 8-0] 7.79%, Smo]| A 58.73%, 10mof| A]
81.13%, 15mof| 4] 85.88%0]c}. o] 23t & 2|82 W1 9]
277k FARSE A% A STt 2AE Bolth} o
2 15mo] 4 e Walero] 70| ARAE Ao
chebstet. Abul o] 4%o] Zfolo] whet 10m U] 2]ef A=
GPS/INS, DGPS, @t ==9] c o &2 AMtjA 0 2 =2 H]|g&
& S o 4 9k o] /e AX gl et 1
wo] ZHA T Qi @.% £ whotat 4 gk 5 7| &
AT70] A9 AX &l 0% 95% FE A 73
SRe] 0% £E0R B 4 ek thebA 2 AP o)A
H& o) BES AT LR HYste] BE 9B £2
) A 5Fo] 16(68.3%), 1.64496(90%), 1.9606(95%),
2.965(99.9%)] A 5 WI9) 45 wkEA 0 2 A|4ksho]
B3 uEe) fof APshe Mo A7E 2A S,
o] % %A] Afo] A garhel 7k Ahulof vk 9% A2t
E(0Ak0] W9 the 3 73 2k,

J
=

684

7 0| HE@p 8 HEHe 37|(x
MmOl ZahE = HTH37 ] m)
H HIZ @) PP DGPS | GPS/INS
683% 86 95 64
90% 145 169 184
95% 181 185 185
99.9% 213 341 213
AEo] UYHE 24X E e s B39 1A ¥
5 T 2 o 7|ES 90%= A H AuE o
A= 14.5m, 16.9m, 184 m U] 2]9] 2215 7}A 11 9L

Sm
95%2] 7ol = oF 18.1m, 18.5m, 18.5m F o] 9215
o8 et AT Ao =7 914
Ao 2121 7|20l ghao] BA8H7]= o HA
FEF A T AR E@TI2) A AA B A
=& 275t B97hE 5 9l Aol
, YR 9] AL 1/1,000 0] 51] B 917 x}=

5= 1500014 | 1/10000[5t | H|T
FEA | 0.5mm oUf | 07mmoly | =472
Banks ab/d ol | A3 Ol | gpzza
Su4 | ab2 ol | ah2oly | A

o] 7]%e] W2 %X Y )X oAte AY ATE v]m
gle] H, =299 2 14.5m2] @ 2= 1:20,000,
18.1m Q3= 1:25,000 22 0] © 2} W] A2 77
t}. E3F DGPS2] 16.9m2} 18.5m2] @ 2= 1:25,000 =%
o] 93} Wl 7hA| ], u}x]uk o 2 GPS/INS2| 18.4me}
18.5m2] @ A}= 1;25,000 =32 @22} HQjo A& 7}
A srelg 4 gk

4) ESFE TA] A 2009-665F. (2009 7| A) : BEZF 2] Hhwl o T}
7120 FAS SAsk Zepyute] Aot Su g 9% 729



L Y 7| HE o] 8t T A A led AHL

=)
>
i
2t

X
2 o

oo 2y
ol
o
o

9‘_15

N

]

ok

offt

EH JE

2 o o I

Nl
A

ox

N
=

o ok

do md

=

=

N

2

Mo 1

2 oy

ox

OKL ol

ol ﬂl[O ol—_]
)

POURE. )
2

e Mo &2 =
o 2
AN
15 oX
(i
do

ol ﬂl{ﬂl

==

2 ot
M H

Mo oox

‘

(
-

o] g
e 71y
A o) A
£ 98l &5 =4$1, DGPS,
715 QHFA AT E e
% v wstal HYEeol @2}
%L ATz A AR, 74 A

DGPS =3} GPS/INS
H54% 2% Sm oy A
%l‘zi‘:} 53], Ao A
of Z2 Y 9] 2a}e
AT TEZS] 14.5me) gx}L 1:20,000 , 18.1m<]
L A}= 1:25000 2 0] @3 919 Ao 7HAH,
DGPS2] 16.9me} 18.5m<] £ = 1:25,000 &2 o] o 2}
H 9] GPS/INS2| 18.4me} 18.5m2] @ X} 1;25,000 &2
o] o a1 H9lo A= E 7HAS 21T 4= STt

Mo

m
R}
T )

o
%

re
-
2
>
rr
(e,
1o o
K1
o
~
o

Q
g
©n
=
1o
ol
>,
>
o
v
o2
o e

|

58
B
Q)

ol

_&

]_

[®)
g
2
w2
o
z
AN
Y oo

o
6% m{m

o o

1o
of
o2t
o
g
A 1z
o

1o 32
o

1o
o
9 oM

o o
il
1

g
Q
2]
w2
r
B
_\:‘_(‘
= =
=1
ok
=
1o

> 2
e
ox,

ol

> 2
o Hr Mo
N
. AN
J_

a2l
AL QQIA, HAT (2001), 42X Luks} 9% H et
£4%7), &S| X, 4199, 23, pp. 173-181.
287, B Q011), 1F ERE AR AT 9%
v~ 78k A5 DBo| A3t gFA} Hlok 2011 NSDI 2
SXEA3 =28, §X8 T R8s, pp.
65-66.
27 (1999), o] 2ol A E GPSO) £ 9354
of Frat o7, BHREZELS|X|, Al 179, Al 45, pp.

373-381.

Goodchild, M. F. and G. J. Hunter (1997), A simple positional
accuracy measure for linear features, International Journal
of Geographical Information Science, Vol.11, No.3, pp.
299-306.

Park, S. H. and H. S. Kim (2001), Measuring the Positional
Accuracy of Linear Feature in 1:5,000 Digital Topographic
Maps, The Journal of GIS Association of Korea, Vol. 9,
No. 4, pp. 617-628.

(A2 2011, 12. 08, AAFY 2011. 12. 15, AAFFR Y 2011. 12. 16)

685



