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The Design and Application of Self-Describe

Topographic Feature

Jung-Hong Hong **, Hsin-Yi Chen?

Abstract

As a basic type of data widely used in a variety of domains, the current role of
topographic maps are unfortunately mainly restricted to the illustration of reference maps,
despite modern mapping technology can already offer advantages of digital content and
theme-based architecture. Recent development of geospatial data sharing mechanism is
moving towards the use on the basis of “features”, but many traditional barriers of
topographic maps must be removed before their application module can be transformed
from visual inspection to direct feature operations. Based on the fundamental properties
and operation module of topographic feature, this paper proposed the architecture of
“self-describe feature.” Serving as a strengthening description framework, the proposed
approach can enable individual feature to work independently and provide
comprehensive explanation for the feature, which makes the integration of data from
different domains an easy and straightforward task. We use Resource Description
Framework (RDF) to record the information about the definition, mapping specification
and quality evaluation of topographic feature. This framework of information can be
linked whenever necessary and used for identifying and comparing the difference
between two different topographic features. This self-describe framework concept can be
further applied to the data design of other domains. From an application perspective, this
effectively reduces the interoperability obstacle caused by heterogeneous data and
facilitates the across-domain integrated applications. By taking full advantages of the rich
themes of topographic map, we can expand the role of topographic data in the sharing
environment of National Geographic Information System (NGIS).
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7 i (topographic maps){E A JHAY S5 2 i S i Ry EE 2 2 f 0, - fle T A
[B A L E , (Monmonier and Schnell, 1988) ~ " ARHE B 2 il 1 HAR i il I
dadm > BAS AR RIERE « B2 RoTiRARSE - NASFHSE IR ~ REREIR
LimithiE | (RERFRORAIAEEZR % > 2006) " TR BRYHY) ~ S
(L& AR R H S F e R oy — s e (e ERFTHROR 10 5
TEZ 2 2010)8G e T OAIAETA | (2007) S T ERAHPE | R T A
e o B AR B BT E AR AR BRI RO 48 Z st P [ - B RS B - ) R R
A FRE R o PR AT HAR Ry i E P o (graphic representation) Z 54T SCER
K BEOR B H 5L ot 5 24 (natural) 5z A £y (human-made) 27 52 2 — f&% H #Y (general
purpose) [ (Robinson et al., 1995) o FLA LR » M B &R TR e A [E] SR
IR E MRS E SE 2 FK  RERSEI - PR 2 SRS AEE T
ARSI AR E TREE R FIMEER Z M - RSBz R 2= HE R
=G (National Spatial Data Infrastructure) SRt [E > R E Blas 4 A B ie
#HE] ~ §1(Ordnance Survey, 2015a ; Bundesamt fiir Kartographie und Geodasie, 2015 ;
& 33 - 2009) - FeEMPE 2 A AA RE FS 0 B T ERAKE LB T
AL BRI B &R ST 4H 0 PN B B 4t E ] 2 B AR P e e 2 AR
EEBIER - DS SRS SHIEIME R 2 s - FREGE AEIERE R P E &
N TR BRI AT At #EEh 1/2500 J88 F R B3t [ (A B BB R 1 0R4g 0 2014) 2
LT 1/1000 P B oA S 8 oA Rl S 2 B - SEPAE PR E IR A
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# f i B S ER R} - HRe e (HRIECE & oK MAREI L E Y NS - alm e 2
B NEEEZERA ARG E 2 HiE -

M e E IR SRR =05 17 B A5 (visual inspection) » AL EC R IR S8R S £ &
FNEEGI RS T » R RS NS E L AR BN AR BliEEE S - iiE
XFEERD 0 e FEEBLEREE IR 2 BK o HhE B R 4R 48 <2 BIEE PE IR (map
scale) sz 4kl K~ (map sheet size)iys2 2 » BISAHEIRYHIE - A [F2 BB R EEERIE
FANELZ AR, - IE R E RN B EERANEEE MNP A R - A
i [ A 25 4 4 (generalization)f2 5 7 =5 & A S0 8% 7 NN 2 72 52 HE I Mt i
HFTARE - 55—J57H - EE(Map Layer) it St i A4 — 4@ 850 B — @4l 2.
TR BRI E R 2 FRER R TE g &y - DA E—FREE < J7 =& A5
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RN RVAEREFE Y 27 PR — 08 50 B AV B E H B ZE B2 FT BURE B IREE -
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By HERUgEH TERE  AHH L EER -
eI B R A L S E FH 2 B - AP (Object) 2l {2 (Feature) fy ALt
AT PRI A2 S A - G B Sl 2 st 22 R SRR i iR (Kreese
etal., 2012 ; Bartha and Kocsis, 2011) » il E RO A& 2 ERMEAE - DIAYHTR A&
Z N BIAE T S B LI S Z Rl fc ER SR - MG s E I E R R 2 [
#H(Batty et al., 2010) - BLAI{FEFEMSEE] NSDI(FGDC - 2007)2E 14 2 fEZR &R}
(Framework data) ~ EX#7 INSPIRE(2004)F#i#] > 33 FHE R K FRlE ] + & EH A A
REHIE 2 I VERHEAET o AL DI [El i (topographic feature) S RkbfE 2 EHEE K
e PR PR w2 o PR i 7 B T S B U S B 2 B TP - 8 ml TP ElfEUE S
MBI G BIENE A BE A FERRS - A EEF B E EE P &R > DA
oM HEHEALRHE &l 2 (83 - 55—T71a > N E B 2= B M 2 AN
P B A AT B e A [F St B A H . B IIME R K » T (s &
il BRI E R - R e R EIP E SR E I EE S B -
FEI FHLRER - ASCERETHIIP BEeE R i B A SR - S ERE DA
" BRI | AR A PRSI A e B2 - Bl - EE
JernE 2 SEEERE ST R EE— O ME R BT - B AT BLE M B E EE R 2
VRS ~ R B EREE - 1T B Al < P R E A o A AR R AL
1SO19100 Z%I[124E(Dstensen and Smits, 2002 ; Kreese and Fadaie, 2004) 7 B 3 &
:H(Open GIS)ZRHEIEeat » A RKBURETERE A8 » nla SE AN SR EH
I P - WA S E L E R AT 2 B M o TR R 2 - AR LIA
SRS AE T EE R A 22 RS (Resource Descriptive Framework » RDF)f{iij(2004) 72
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SR TRRL K

I B DU A5 37 R S SR g s B IR B (5 2 R 3R 5 7 {i i (where)
KA (what) N2 - RS iR B i PABE R st e (At 2 F5 0K > BEREBAR
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(—)EEEETT

[ i 17 SRR R B B A A B F (meaningful) 2 B —Y)(4 - A REMKIEL ITTE%
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(Z)SkAE
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EF T i 1] o O e 2 [ A B LAt i e R TR BT (R L YT s A A (R e B
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Ry | FIFEE AEECH B 4 E B 2 4408 5 55 BRI R R R AR R 4G e —
a1 BG (unique identifier) - Fif=Er AR RLGA HAE 2 RESHERE - 7T RE IR [A — Y- 1E 1
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FRE 2 FL[ERA R B B — GBI B TR R AR P E SR M A M — R R
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B B > BAEMaknlis A anmE & TR L ) SRS 2 IR T R At (1
WIEE 24 BG5S 2 %1) » DAHECRIEI T A andEiH(life cycle) 2 RIEIFE B & nT 7 R
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(E)HRILEE
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WIS - Al P EDHROR s F IR 2 (1 &~ SMYEERE - A
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REEPIFZARUE - il BRI E BT W ZECsk AR A
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FUE e Z EEE T BENE Z it o B 2 R b= R E R A
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TESERE PR > B EREEINER - Gl T 2R -

2. BEGIN) + FRERE 5 o By e e s E 2 sk - (EfEDIRERER > AT
PMrEZ 2% AR & acsk HRMIUEEEIRI: - 40 - WARDIEEROR - DIHm &
(B B Ry AL o

3. GR(EH) : MEHP S 2 EIPHIAE - DI ME AL - BHE I EREN
=

4. GEEERRE T AR R E R TEIE 2 E - W AR ZE R B R AR IR -
SCEHNAIRIB R E AR S F RIS - WHEREHESZ T fIA0EEE
G PAFL PRty - AR F IS S HE B A A SRR Z 57 -

5. H(EM) : MREBRE R T2y 2 EIREFRENS - WARAEER 2 H
ZEfE BRI - B ERERER - AEGHEZE25 KB MUH R &
B - BIATEY) B RE Po R A MG  R/K R I R I T HIRY - AR SRR AR R
B A -
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P B RESE PR 2 A - SE IR AR ER > TTie
L I IS HL T 3R F5 AE I 18E i (Semantics) Z BT 5E » FEIZ&SE (L2 fi it -
A BTN S HIs 2 FERI 38R - SN BE U AR R M sE B E A — 28
M > HEGTRE R BRI EROE 2 R B AV E] - HP B &k 2 it et
B HEVEGET WA ERPREISZ F50K » (H35 Al AT rs Sriskait s | 1 2 Feask (fH
[ B B B | B S HERR ) - A [R] B A aseit 2 EREas 1E m 5 18 L [R] an | g 1 = 2
(join) IR % T Z ElfE N2 -

(7R)EEBIR

FEEEM IR AR Z R T > EERIREFRRE ZINER - 85 DUthIPE R B R
> EEGI R HECE A 2 g A~ srEREIE e ZEMFor T R AEHEREZ
s WNLERE— A A EFoR 2455 o i A& S B A st <~ B
RAHEZGE - mEEBI R A BB A SHE B RN ER 225 - (BIEEHIE
M%E  AEBUTEHIP E L b B LA b 2 Bk B il Ry 2 B -

(B)&ErE

Bl EREERHE S E R Z BN - EAASEZ ER AR B
AR o DUEHER AR 2 e PR U il e S s (A Rl e B P Bl E0E R - 2
M IR E R S Z 15T - R R 2 IR EDR R © S EREZ MEIR R DA
e BIGARAE 2RI BT R MO ES EE B IR, - AL T A 2] H— Sy A
NHOLAEERS - FREIATA P B &} G e < (S AR A - A B T
Zan'H > ERERHMUE Z LF N E B e B R /5 15019100 ZFIHEAE 2 an
A - A HIETA RIS O B U M S E i 2 A B 72 52

OANL: s

MY B S T R BRI T B0 U L + BRRER T
Py BT 3 - BTS00 TS TR | (time instance) B | HTES , (time
period) g /72t (Allen, 1983 ; 1SO, 2002) » i FF LR 32 (B2 Py 7 Fir A 2 5 ]
et PR SR T B P SR RS A S RS RO e R 8+ O R -
SFESAER I FETBE PR + PSR R A 25 A R P R L M - 37
(6255 « I ZORH VB B — A 8 A S M T S I R 2 4k
B IS IR A oo i B DR TR R 2ok
PO T EUA B 2 RIS  ECH M 2o B PR 22 0 5 DA
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REFT - JBI BRI (time slice model) » HRT.Z fESE (2 ET #T R BRI 2
FTAIRS4 T B — 2 R I 2 BGER G )  Sref 2 — 2% B 2 E RS
o =] LA S O {18 ] el C e ] 2 72 52 - A m] DRV fe S e e e F B i 2 (R SRR K
HE—YFZ A B E L R B 2 5 R e HRr A & 2 B (R (BT A A [E BE Az 5
AIEEAEEEERZ EH) -

AR BRI INZRRS B A B BB sat A > JELUE
e ZEEVIA > DS EEE R Z R o H Al P BN 2k G S T [RS8k 2= ]
KBBR8 - AR 2R ~ EEEN: - BRSNS 2508 WPEIEZ
FAZRIREETANE 1 PR o BRI (E L EEl 7y - RE&R DLE R lEECR AR 22 K T
M2 - BfEZE IS IR~ EEBIR - BRI B EBN: > EEEBEt
IR b 2 st T e Aets - Rln] s 5 #hisas 2 o - BI40f#58 TopoCode R[IH]
B2 B4 — 2 I s JE S - i Time BIRTHUSEOR 2 (RIS - EGRLIT
oy Ry RN A\ Z BIEUE 76 ~ an B I  BRHUE (S 2 T S LR EROR) S &
W& Z SH & AR U B 2 Se B - Seat 2 BRI 22 Ry b8 2 B e 2
> SARHNP ] T B S AR B R i e s R 1 - WA e s 2 J i 2
TTHEAZIER - AP R H DA &I 2 5 U AR R - E
DUHEE 2 (575 > sHIEA2 RS =0T -

Feature

| RGMLEEZZREERIERIAE Geometry —
[ A EECIESENED Time 1.* lcentifizr
[ WERAR . e5EsE Scale value
[ EECHFERSERE TopoCode RS.Identiter
[ mEansEREsE&TE | Definition ERFERNE
| Bz ESREED Quality
[ ARl EsCEERR Lineage
| BEAIEZZZRKE Specs

AN

Landmark Road River
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1SO 19113

AR
R

o hBEAE R
i R = B
B 2397 RFEL 7
25 o A g b P BERY
2. AR ¥ EEAL S R BE AL
= e

A BT AR R 2
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HIER S BRI A

2 ¥ TR 4

~

40 = & o

257 .

EFPIEES R
kERS L LR
FREEFER
PokAER - gE
T 2 R ARd e
B2 dp R L S

Epa ggp e T

R oh e
R

(Absolute or
External
Accuracy)

12
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R R SR
i 1.25 = ¢ o

W= , , R ERPL N | - R
‘ P PSR A RTr T I S TR N R -
BER | s A ) et SE#LETF B | (Topological

% A2 Consistency)

ENUES KRS
W& B SR

, v ) TAp- R
45 B (#) 22 i B (5 ) B _
8- A & a2 v4pe s g | (Topological

R B consistency)
I RE A N e B

ISO 19115 7 & & B i it —i7% i " DQ_Element | BiflECsfka (s R - BE
Bt B el 2 248 - ER7EEE L - B E AT UEFHE - BRigitei s
SN o WA RR [E B Ehf o [ 5 DAL BRI Fefd] o 2RI S e plE A
REfLTEE 2458 - PlnEBEEbEE 25 TERZEEHZEMN
(nameOFMeasure) }; ¥4 75 (evaluationMethodDescription Type) » T Bk (& LU
mfir B iR 2 A ET - HEb RGN S E &R Gl Ry 8N b -
6 Rl — D IHE RS B IRk OF - FER A R B 2 T\ EH - &l
Bk B2 H[E] 2 AR EY - itz R - B MEE 2 mE i - Kt
BN — (B R - BITHR RGBS 2 P A P EEEE R E 25 - 3
B &R H BTN B R4 EE » (R b MR &R A% - PRt AT A
HIPEIEE R L ER 5 [ > BRARCRZAEZE - R E HMEEE A E
BB RN BR B A T iRt A i 2 HIET - P e &k s 4H Rl R 7]
TEE S BG4 2 hy iR <~ B E e S S B iy =2 A

<metadata: = % 4% & >
<metadata: & % & *F $%4F & rdf:about="&metadata;DQ_AbsoluteExternalPositional Accuracy"
metadata:nameOfMeasure="-= & = % ¢ %"
metadata:evaluationMethodDescriptionType="002-directExternal : 1% i * 38 %+ Tl B F
FLE 2R le#—'_ » EEE Fxnl_lg; ?‘n‘—'r‘%%"i Sk oM
metadata:measureDescription=":=fz F 2. ¢ RFH 2 H R LF F LT RTL TG =¥ ¢
A2 PR HEREFL o RGBT o BRBERE EiR L DT
= feBLiR] = et T S 4R o
metadata:evaluationMethodDescription="4: 34 $k &2 » Lt £ 45> (7T 5 b B2
FRESHSMHEEAFPEADRY > PRYATHE2Z T 6 =37 F4 7 FRE
125208 o 5 - IgB P %K EE > R PHHREER 2 F 00158 B2 PG
Bltgp 2 87530108 £ 7 a2 2 F 0 Rla S FEIKREBIEN £ T 2
POREEET et RIE RS ARSI et o S RE AR ED A
Ti2090% M H T AT AR o>
</metadata: i+ ¥ # & >

5 4 1 RDF 415 jesir2 €8 5 16 it 4 0
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<feature:ROAD rdf:ID="MeasurementConditions">
<feature:Condition>if ¥ ¥ 4% 5 B4 BB 5 M E & ¢ w2 i 4 - </feature:Condition>
<feature:Condition>% & 3= ¢ 1+ 2 (7 7 "hif SHHE) Y BRI L E L0 2
Ep R T B RE R A LR 2 - BRI E 0 TR A A B3 iR
4 o </feature:Condition>
<feature:Condition>£ & 4250 & 1+ g e ] 2 TR P L S M B2 EHF FHLT
3 B THRERA LR - BRI R TR K500 ¢ R plE e
</feature:Condition>
<feature:Condition>z5 i = B (T2 i B4 > o8B ~ B~ 1 R P INp 0 AR RE S
eng %30 i & g B o </feature:Condition>
<feature:Condition>p2 B s 1 #R4E 7 % F ~ FRE 5~ F R B WL BRE LA 2 B
BRI 2R 2 XL RTR R P - </feature:Condition>
<feature:Condition> % T & i k.2 2 v 35F & 5 4 2-(Node) > T & 2 R BLv A~ F 4
& o </feature:Condition>
<feature:Condition>*4 B3 ~ P-id 2 B(7 7 B B R)E HH T 72 T g @i Fai
vk HARE e B A& ot o </feature:Condition>
<feature:Condition>4-:8 3 + T $ £ dp = g pLpF > B T2 RY AR 2 £
BRzZPRETCZEFRELS 2 . </feature:Condition>
<feature:Condition>% 18 7 & 2 F B (N )2 T o F R P s PF > AR P ERE WU
B AR (2 g ) e T o5 i B - </feature:Condition>
<feature:Condition>g %84 & F *h B3 £ > FESA R b2 AR § ~ ¢ L AR CBE
RSB B XS T AT R c BARERECF > YRR KT
FERT o ALWEOSN R R A RIERABARE S BEFERPIE EP LT
¢S BT R ¢ it R T1F A5 o </feature:Condition>
<feature:Condition>% i Bt v 2 § » #F R1REBET M E & > 1B U2 & H -
</feature:Condition>
</feature:ROAD>

6 &40 RDF 4|5\ 7o 2 Bl acip] B4R 2
(2) B ER Z FEREEE

RNBEAR . " P &Ry R P B B A 2 e % -
DU tsa Bl & BT B2 5 MR S B (o8 A 2 S B e N e 2 BB - 5t 2 BE sk
B 2 fon > BfEE-EPER O B~ OO ~ B RS RS
M > TR EZRE ) 27 1SO 19115 > T5[FEER , JEH(CI_citation)st
% o HRY TP BRI ) RFTESSHP E TSR HFE 2% - FRIE
SATIES - SHEER R AR M EZEE  RARMEA RN BE AR AT SR E 2
= Z EIR LA > MR SRR ] o BN BRI e e 2 o SN
At B b Z B REOR K [ AT HE (S SR B A BG M .25 R as 1 (R 2 B
7 o

2 B T &2 KA DP

RDF #73z WAFH L WEE

Fp = B
S #2 L e # o1

Fede 3 A TR MR Y Y
Chintlame | * = =# R S A E
2% 2 L
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HEETE ~ BRICE B oo Bl e ses T B

s B TSR A

EngName EY LR ' . //F‘ R satellite control point
LHE 2 L

—_— . s B TR P AT ArAIEY R FLE T

Definition TH ’ I ks " , )
T2 REEE o BIE P EATRE 2 4 gk
c,b_l—;,, ’1"" IA\#‘fﬂ* '“T;k

TopoCode | A &F %8 L 9120100
T2 KR S e
LB ER R O BE LALE AT

Sources &k 2 iR P TR 2 TR RIR SR | AABIE R R F 18 0%
ol N L
AIE el 2 o ko9 v | httpi//inspector.sindice.com/
N il e inspect?url=http%3A%2F%
M% %7 150 19115 251 % st 2Fmyweb.ncku.edu.tw%2F

Citation Pl F B P BAGE R R T4 | ~Pp66014086%2FCitation%2

FCitation_TopoClassFrame

& Es I’k‘, f|, 'la\ 24 -
? P WA s _2013.rdf&content=&conte
N F A AR o ntType=auto#HTML

T MEIHH ZER AR - FELEE 2 #hE ﬂLL URL Z17#451%
R EEZ SR A EMRER - o DOZAEGHES - I V2% 2195 - B1$

& 7 BURE R E SR P B R T E R A - BEE R 2 e

WP lE L - e IR e

<?xml version="1.0" encoding="UTF-8"7>
<IDOCTYPE RDF>
- «rdf:RDF xmlIns:rdfs="http:/ /www.w3.0rg/2000/01/rdf-schema#"
xmins:def="http://myweb.ncku.edu.tw/~p66014086/Specification/TopoDataClassFrame.pdf#"
xmins:feature="http://myweb.ncku.edu.tw/~p66014086/Definition/Def_9420100_1.0.rar#"
xmins:rdf="http:/ /www.w3.0rg/1999,/02/22-rdf-syntax-ns#" >
+ <feature:Definitions def:Sources="/ABHEE0 # - ZSBiEE SR R Eies " def: TopoCode="9420100"
def:EngName="national expressway" def:Definition="{gEk g —H&Eris (&) L L « SEHE -~ BEFHEER
82 Sefhrier BERAME S HER AW « " def:ChinName="EEg"
rdf:about="http:/ /myweb.ncku.edu.tw/~p66014086 /Definition /Def_9420100_1.0.rar#MidRoad">
+ <feature: Definitions def:Sources="A¥A%$E24 - SR EHE SR EREEE IR def: TopoCode="9420200"
def:EngName="provincial highway" def:Definition="{gE&%, —8% (W) LLE - B8 (&) BERaREERRG -
& Sefbrulor T B8 R IR - " def:ChinName ="#38"
rdf:about="http://myweb.ncku.edu.tw/~p66014086 /Definition /Def_9420100_1.0.rar¥#MidRoad">
<feature:Definitions def:Sources="/AMEEED &  ZSBiEEEhl Sk fieg " def: TopoCode="9420300"
def:EngName="county highway" def:Definition="08%3% : I5E8&88% (F) R E R EIETME (48 ) BirE
e o TRIE | TREREREEETR (B KTSER ERETR R T BRI Y 38R o " def:ChinName="R%# (rsg8) "
rdf:about="http:/ /myweb.ncku.edu.tw/~p66014086 /Definition /Def_9420100_1.0.rar#MidRoad">
«<feature:Definitions def:Sources="/ABEE2 & SRS A EEE " def: TopoCode="9420400"
def:EngName="rural road" def:Definition="§B34 : FEEHRERM ($8 1) BEPSERM (38 ) B - B2 KEREE
é?ﬁm B | RS ERTASTHER TEEEEE - RIS - def:ChinName="#38 (&
rdf:about="http:/ fmyweb.ncku.edu.tw/~p66014086 /Definition /Def_9420100_1.0.rar#MidRoad">
«<feature:Definitions def:Sources="/ABEE2 & « RIS E2E « SR SH LRIy IR
def:TopoCode="9420500" def:EngName="urban road" def:Definition="§5EbiTs} EmEEFFMATE R ; FEE
HRH{TIEEREA » #br shERRDAY AR | fch e S e AT SR, T 3
def:ChinName="r7 R3aig"
rdf:about="http:/ /myweb.ncku.edu.tw/~p66014086 /Definition /Def_9420100_1.0.rar#MidRoad">
+ <feature: Definitions def:Sources="A¥A%E24 - B ENH SR EREEE IR def: TopoCode="9420600"
def:EngName="exclusive highway" def:Definition ="§5&0EhEEH Bos A 00 0 B4 e » Bt H £ ESgi
23R " def:ChinName="2H 4"
rdf:about="http://myweb.ncku.edu.tw/~p66014086 /Definition /Def_9420100_1.0.rar¥#MidRoad">
+ «<feature:Definitions def:Sources="/AHEE # - ZSBiERE SR R Emies " def: TopoCode="9420700"
def:EngName="other roads" def:Definition="§5-FB}* "Eh&, ~ "%, - "By (f5E) L ~ "iBg (&
Y oo THEAK, - TSN, SHEYL HilEE o " def:ChinName ="H{li55lg"
rdf:about="http:/ /myweb.ncku.edu.tw/~p66014086 /Definition /Def_9420100_1.0.rar#MidRoad">
</rdf:RDF>

+

+

+
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Identify E
Mdentity froar:
(=) QueryTabled Sl _:

EEmEEES ocation:  168,717.210 2,541,876.226 Meters
Field Value
QBIECTID 339
Shape Polyline
ROADTYPE 94213
COUNTY =
TOWN G
ROADSTRUCT 0
ROADNUM

ROADNUM1

K . ROADNUM2

/I'lEf (‘RJ ﬁ :}ﬁ ]i ?f'é ﬁ) ) \ ROADNAME  mF9R&
http://inspector.sindice.com/i ROADALIAS
nspect?url=http%3A%2F % RDNAMESECT
2Fmyweb.ncku.edu.tw%2F~ BRITUNNAME

RDNAMELANE
P66014086%2FMidR0ad%2 | | ppwamenon

FMidRoad_EMap_2012- WIDTH il

- T FNODE Don1oseg
08.rdf&content=&content1 TNODE DO010587
\i’pﬁ:ﬂ“tO#HTML MDATE 201208
SOURCE 3
DEFINITION 0
jin] =WmHmBERFs
anthority hitp:dfinspector sindice comiinspecturl=htip %349 &
codeSpace 1GIS
(’Def(lﬂ!.ﬂﬁﬁﬁiﬁ): version 10
http://inspector.sindice.com/ ;::: ggég’w
inspect?url=http%3A%2F pe R -
I e RO Rcr OV BRI AL
% 2Fmyweb.ncku.edu.tw%?2 Dot T ot soie com e LN AT O
F~p66014086%2FDefinition n
%2FDef 9420600 1.0.vdf Shape_Length 635001147
&content=&contentType=a F‘ -
\:tn#HTML =] £ | 4

WO H - Wlami p Ay e s Bk

-
/ % Extract ROF.apply Reasc x \__

- =» € | [} inspector.sindice.comy/inspect?url=http%3
(1 Dictionary (] LAB (] Research [ havefun [ii] The OpenGISApp.. & OpenGeoData@T... Spatial Data Qualit.. [ Assessingthe Accur.. ['| NGSEXEFR®®.. [ mywebnckuedut..

| Voirepaon o  Pease reporton o forum | @ about

Inspecting: h

%2F%2Fmyweb.ncku.edu.tw%2F~p66014086%2FMidRoad % 2FMidRoad_EMap_2012-08.rdf&conten 12

e |

Triples 61 expl./0 impl. | Graph Full content || Sigma | Ontologies || Raw exchange 1 Api |

Igﬁiﬂjjﬁ 2912 [dfgunlen:ﬂg ontnﬂme-autn:L i — I
pierai
a
MidRoad
foiid
a =
DQ CompletenessOmission
DO Ce valuationMethodDescriptior MR © 2RRE  THOS%L IAERE « SAGH  RERIESESTSEE * SERRTECHIRRN HRE -
v, ionMetk iptionType 001-directinternal : LURIREA B MEEZ AT ITRE FIE 2004 » FIRIEM 2 aiia s e e »
measureDescription LAz AR » WASRIEE RS MR 2 R -
nameDfMeasure B R EE
H2-Se
a
DQ ConceptualConsistency
) HESEE  REMEE AETEEIEEN 2 5%  TEEIONELLIERE | SAAT - BR_SREERETR0%
evaluationMethodDescription RIS TMIFEREEAE (!EA&’BW!)  REMNSERe S - ERE@A00% ' ARIRAT - S RRMIHELME - IE
TEREO0%Y0 * RIRAET B0 BB Hi&ﬂ?l.!
evaluationMethodDescriptionType 002-directExtemnal : m&;rasﬂmmnﬂn:mrm * BIHERHERNRR 25 -
measureDescription LAPBRiREZ 53, IREER P (5) RIEH (W) BRETTET  EIHERERAN - SHILERNRTHN
nameOfMeasure SRMERERN LW S
fif—mait
a
Do _ DO TopologicalConsistency
IConsisten ription P EMWE - [iROS%LLAERF  SAEN  RERUEASILMSE SRR HIGIR0E -
valuationM iptionType 001-directInternal : EMRIREHHRASEZ ATRITAIIHEZ A + FNEM ZitHa bR -
T LingeiEz 5  RENERITAELER 2 «
DT nameOfMeasure Ll dediny ]
and
A -

B0 e ALH - Wiz &1 %4
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( = | B |5
) ‘%, Extract RDF,apply Reasc \ 1
€ - C |[}inspector.sindice.com/inspect?url=http%3A%2F%2Fmyweb.ncku.edu.tnye =
{7 Dictionary (] LAB (] Research (C] hawvefun The Open GIS App... 5 Open GeoData@T... »
a
Citations
SpacURL ggtfi{[rg;'web.ncku.edu.tw;’ ~p66014086/ Specification/ EMapSpec/ EMap CheckSpec
city =i
country Taiwan, Province of China
date 2011/05/16
dateTypa 002- ¥tk 2 850
deliveryPoint B ERIEENE 2k 4078 4F
hoursOfService 08:00 217:30
linkage http://emap.nlsc.gov.tw/ emap25/
organisationame FEEBAEEEE L BERD
postalCode 40873
role 002-#HEHH TR AHE - HEREIEEEAREgEE B
title BARRE T ESLE R iE I EEERE (BIEEE)
voice (04)2252-2966(HFETE) -

BI11  fedRs A Blfcz 51 % e 7ot

, ol

5 Extract RDF.apply Reasc x \ )

& - C | [ inspectorsindice.com/inspect?url=http%3A%2F%2Fmyweb.nckuedutw gy =

L3

@ Inspection log # Please report on our forum | @ About i

Inspecting: http://myweb.ncku.edu.tw/~p66014086/Definition/Def 9420600 1.0.rdf

‘J Triples 7 expl./0 impl. H Graph “ Sigma ‘ ‘ Ontologies ‘ ‘ Raw exchange H Api |
MidRoad
a

finiti

ChinName FTEEK

http://inspector.sindice.com/ inspect?
Citation urd=http%3A%2F%2Fmyweb.ncku.edu.tw%%2F~p66014086%:2FCitation%s2FCitation
TopoClassFrame 2013.rdf&content==8&contentType=auto£HTML

SR B ATRER  REENETITIRERLA - fmztERIENAAEER  RhATEEEEEAD
EEREAAEES -

EngMame urban road
Sources RIRGESEE - MIREREFE2E - soRfEE SRE R EEE R
TopoCode 9420600

Definition

G@:} Powered by |

Rhizomik

B12 ks WA T )2 Tk
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[E]—Y AT (B0 ke A (DRI SRR T PR 84 [ f Bl SR ] 28 At — 2k o g 1
T LR S PR (%« DLBE— RS &R RG] » B 2R [ERG T S ATSE & 2B R
TREEZ IRE > BRI RS LT RA T - ADSEM S R H e B P
GHRY - B LA SR - RIREA R E Ry [F] AR R A& o e 24 2 ik
% o DL T EE TS RAR E R > FEdE Geodatabase B {5 /@4 2 TIRE
P HOR [EI A [ g A WlEl 13 Fir

-~ ““‘—“'—\//

T

N[

H- - hREE

MidRd  MidRoad_1K_2010: MidRoadSeg_1K_2010

B:‘ MidRoad_1K2010_5K2011 : MidRoad_5K_2011 MNUMI | RoadNUMZ | RosdName
| MidRoad_1K2010_EMap2012 : MidRoad_EMap_2012

0 » » E[E] outof 1014 Selected)

MidRosd_1K 2010 [ /\Z’M mh_' / /

BI13 22 % iR AR EBAZ M %

fnesm (o0 A B p @ M S > BUSE— P F A Z Bl ik - R TS
A 107 [ e B B A e A B T AR 2 N - HE T AR BE T & L A R K Z [l
Bt o R E R B EE B AR b S KRR SR {8122 57 T B
B o ANiE 14 For > & & Selel e EREE N 2 RS 1/1000 HfPfE Kz 1/5000 Hfi (e 2
BBl % - (B S AR R E R EOR A 2 ERAR M Al SRR G 2 Bl L
FRA By 2011 A% 2 1/5000 s IElfE ; (HE 58 REE - AR EE4E 2001 AERTHIE
1/1000 ELBIRUEFSEIEE TR - FRte( biEl s 2 B Ry T iERe T A BUSEfE R AR
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SEBEEZEE - ] HE P
SR (e F A ] DAL 68 FE U B R R B &) - PR ELESH
— &P BIEE R E R

EE Tt

% ANEER AT A A

PR R

ety =
ety o | P =
MilEoadiop 1E 10 =
& $S30B0RIMEST00K 1S Loosom: 167404 514 B5U5T65 Hikers
Frid Valoe
OBIECTID B
Shape Folyline
TomalD b4
Civllne BT
Tollme PR
RosdNUM
BouuM
Eoenuaz
Rodlms  HTEM
Rostale:
FDNomGECT
RONanel ATE
e
Rosd Waith n
RowdBI0 4
Defasbon 1]
i SSITEGKIMES KIS
watorey
cofelpace
C=—=1 Time: 2010
Rt
Dt
Toocote 4600
BouD EETSAEER
Shape_Lusgth 65135
dentibed 1 foature B
s

. J /
¥ /
- ! o i

o T~
f /\\/f
N

Hentiy from:
= MilRosdeg SE.
:mmxmssmom 6

[t
© MilRoatier 1% 2010

Identified 1 feature

I'I

Locabon: 167,481,134 2.543757.240 Meters

Talue
CEECTID 4l
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A Discussion on the Current Development and Future
Direction of the World-Wide Sensor Web

Chih-Yuan Huang"*

Abstract

With the advance of sensor and communication technologies, sensor networks have
become technologically and economically feasible for organizations and individual
scientists to monitor various phenomena. But different sensor networks may define or
follow different proprietary data formats or communication protocols, which results in
sensor network silos and information cannot be exchanged between silos. One of the
main objectives of the World-Wide Sensor Web is to address this interoperability issue
with open standards. In this case, all the sensors and sensor data in the world can be
integrated into the same conceptual and logical framework, with which the sensor web
can continuously monitor various events happen everywhere. In order to realize the
sensor web vision, we need collaborations across many organizations and individuals.
Therefore, the main purpose of this paper is to further promote and introduce the sensor
web in order to attract more research and collaboration energy into the realization of the
sensor web vision. Based on the author’s multi-year experience developing and defining
sensor web applications and standards, this paper introduces the sensor web concept,
history, different types of architectures, and some potential research directions and issues.

Keywords: Geospatial Cyberinfrastructure, OpenGIS, World-Wide Sensor Web
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TE BRI LAS T Ba Bl Es FrEe AL AV R & RCHIEs 2 A a Y RCHTE RHE - ]
BRI E 52 SAS » 25 SAS HIETRUCHIERIT & (8 FE Y &SR - SAS i
FiE WNS [HX IS % - Q0[5 SPS 2 - [ FE TS E WNS RGN

fHEREE T I —OF Rt M aY &R 2545 SAS -
’Sen; SensorML CAT
’ SOS
Search
Register
Publish SPS /SASF
SAS Alert

NOM

WNS

B3 SWE 1 & ¥ ¥ i42- SAS /it
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PR OGC SWE 2 T =T R ERECHIGERYIE SRR » (ENIERTA BB B 7R
BMERE o Hrp o JCLL SPS HUEFSTEIR K SAS HIETREEHIN H ARk » B/ 47
BIER - MRS =FRET > Pl SOS K XM ECHIE R SEiiea A i - FUlT&E
AR (5 SOS A tip s s MM ES R LIS LB e 4 1 e i B A #5
TEALAY 7 =L Sy g S FRE A

(Z) EBRECHIEERREE]

B SWE #2248 - EAFF 244 KTt E sl B B 2 EREUH 2548 p& iy fE 5% - Hofr -
gH4% 41 52°North F& a2 1 OGC SWE fZE T {E/|\4H (standard working group, SWG) -
iz HARYE OGC HE4ERAZ$ 1A (open source) Z il SWE HYSEES s o FIm E AF -
Dr. Mike Botts Al#5 Botts Innovative Research 7R F 2T SensorML HyBHZE K7 SWE
SEIE T {E/\N4H (domain working group, DWG)HYELT « iZ2 FLIF5CE %41 George
Mason University 17y Center for Spatial Information Science and Systems (CSISS) -
University of Munster 173 Institute for Geoinformatics (ifgi) ~ University of Calgary 1y
GeoSensor Web Laboratory - Kz Georgia State University 1Y Sensorweb Research
Laboratory tI{£i# 25 FAFFEZ B OGC SWE FEAERYFHEE KM -

FS SWE $2t—{E A iU 0 e BREDHIGE 25 - A — LB IR EUHILY
JE FHG (S A SWE 15228 - 51141 NASA i SOS B3 e AL KB &k} » B
SOS 7 ERRIAMIE R - 2008 FEHEFEFHLEE Empire Challenge f£] SOS &
i ARITEREITRITES R R - DU ZEF S EY &R - fEE-EN e B T
L SOS #& & URVHIE ML FHE B 04 - PULSENet 513 2L SOS #&&72
SR B FOK SETHERE R - HhAh - SWE BTN AT NOAA R E R = f SLEWS
THERTHAE LR -

e EBEREHIGE 2R S - F2 ] DURIEFA R (AR 7l =5
1. 4l OGC HR 5%t « 55—¥E40 Broring et al. (2011a)81 Resch et al. (2009)F 251

Dlati OGC 4 A 1% & 11 25 F& (service-oriented architecture, SOA)ZERK B NIZS &1}
TR ~ {8~ SRR o IR E R F P AR % =R i (service chaining) RS
Ghey BACREEIHY SWE f4E DL K OGC HyHE AT - 514141 f OGC Web Processing
Service (WPS)¥f EUHIE HETT BB EIERE -

2. #Ehg OGC 244 : 7240 » DA4E OGC ARissH & iR E B IR E(F _EyA HRE— -
AL - 55 ARV R BRIEUCHIAE RS T 2 R BRI MY B c & OGC FRAEHYREA] -
#5140 » Moodley and Simonis (2006)£4 Bai et al. (2010)28¥7 OGC AR5 5 fif 7 55 = .
'R I AR OGC R [EIR - & &UFI 2 LEA 24t (Multi-Agent
System)iy 5 A RS B HRE - IS » GeoCENS &t (Liang and Huang, 2013)f%
T {#H] OGC SOS ~ SPS ~ 81 WMS 2L EHISs &R » TEg HH EAHY 248 4i 14
W1 OGC ARz % ~ REKRUNAEE S - KeEEERE - DT OGC 4
RSN ZE R -
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3. IR 2R © B = R ERECHIAE 2L RS @ N IF OGC AR 2R - Hf e
Intel Research f IrisNet(Gibbons et al., 2003)#2 H —{E E: i P& 2 4510 B 2408
Al HBAZEAE 7 HEN XML BOHTE RSO N BRI R Rl - Microsoft Research 1y
SensorMap(Ahmad and Nath, 2008)#2 H!— & 5= H =CHY A A uhEE (5E A 7 & sh JHl
Bkt W H R TR RREERIRTRE » MfTEE T COLR-Tree BERI4EEZRT]
(index) 5z Hi (cache) B HIE ) - LiveWeb 515 (Yang et al., 2011) &5 —1{EJE OGC
REAEY EOHIAE 284 - M FTE2 E — (B ECRIAE A I 480s - A DU R R B I BB A BRI
Eifce LiveWeb 5125 HREEF pllHTED o Al HE TR i AR B BRI E R BB/
ISP

IEA1 > OGC FEAE TR 17 25 B S BRI P 22 T &R i i (Spatial Data Infrastructure,

SDN)ERH - BB REERY e ER 22 i B A 3% (Global SDI, GSDI) ~ & B 22 [E &

el LR 7 5% (United Nations SDI, UNSDI) ~ Group on Earth Observations(GEOQ)HY

GEOSS ~ }/EEE INSPIRE 4H%%(Infrastructure for Spatial Information in Europe)yECH

2= R B R R iR (European SDI; ESDI) « B 5% A K 25 fE BB a5 B0 & S5 A B

FoHh &R 2 5 2 (Federal geographic Data Committee, FGDC) i 5] 52 2% [t ol FL i

7% (National Spatial Data Infrastructure) » DU IEE A ~ {38 ~ BN ~ &I B SR (i

F OGC FEAEE R Z2 T E R AT -

b2 LIS - 2SR R AT 2 = B IKECH4EZe A BT A [ -

22 E R R R 1Y £ 2 W R R B S e 2 22 E R U By = > &Rt

—{E S EEFRY H #k k5 (catalog service) » {5 A7 A] A1 FH S EAEES I s s &

et (metadata) 24 208 & 7 FE VAR S « 1 _CAIFTERAY = A 5 2580 T &R E

G JNVELE T 4R S SR i R E R BB bR o RRRRENIIER -

SN 2RBRIROA RBEALTTRE

ASLE LS ME T EBKECHIEREEIR ~ FRSR 38R - KA FEIRVANE © il RS
H#E— PRI N B f 2 S IRBACSUEBBEERE(E ~ B ~ KAlET
OGC SWE #EAeHy&E s » DU AI 28 RE = BR EOHISE AR AR VB E W 52 07 Tr) B RA (e
HEH o H LIRS [ B 5TaE B — [F E IR 2RI -

(—) FERAEIERS -

WSeFTEEERATAL - H AT 2 EREUHIAE DL OGC SWE i & 2 FE R —ERa R =0
HIHGE R 7y AR - (HAN[E]FF 2 OGC 4gis A5 SWE T %2R 1 24 SOAP(Simple
Object Access Protocol) 5z XML (Extensible Markup Language)d 48 EE AR5 17 it o
FH R IR 7 2E PR AT A YA RS 375 oK (request) k2 [B] i (response) sHUEBEK » %5 P (client)
TEAHEEEE K S AT [ FE SRS IS & BB Y HE -

AT EAEES TR e aT(web programming) - 8es2 375 R AEES HRRS 105 1E
REST(Representational State Transfer) 5z JSON(JavaScript Object Notation)FJ#&HC - 5
# REST HYPE g fe B AHZESS =AY ERE » LUK JSON #R & /YEHE /N JavaScript HY
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SRR » &P Indy E3ER: ] RIERER o & REST B JSON &gl &kt
{5 F M (usability) - TEERRE o] fno@ e BRECHISE IR LTS - IF H BRI 38 sl &
FREEFHECHIAEE R -

FA i (S Huang and Liang (2014)#2H 45 & SWE 1 SOS Kz OASIS iy Open
Data Protocol(OData)iy g HI& R4 uk(mediator) o [t ek o] BB g SOS K
OData #9p& A BSNAVE R} » M5 H & 7% REST K JSON fiR] SOS HYREUHIE
B BGEERHEHE DL REST fz JSON 1Y 77 :0485% SOS #E&ik s « S5—(E#i B 5 H
A] OGC IEAEHIERY SensorThings API f2AE R EEL Y REST €1 JSON FrhaZeny

EFRMFEZERA S DUE S A O E M - ASEE TEI
JSON FEMVHIERF T EEZHE » INE HAET SWE BEEZ AGRRNEL 2 — -« M
REST WY{E HEEF A& ks SWE By - Bil40 H AisE iRy SOS #lER
KVP(key-value pair)fE=X 32 S TR 4HEE AR RIS AV A S (K - (H REST B HER
T AR E AL B TR A 4 TC RS (web crawler) B EES R EUHIE R} -
AR E R = -

(Z) ESES K EEH RIS

RNEEH T Ry R BRECHIAE 28 R e 1B a5 e BRAEPE A RE Y 38 i =X o (R {rT i
KRV E RS S ALRR TR B IEREM: K S B4 - BB AE HA S AN T
HEZHNFEE K EHBTES B TR E TR - CHEAR g
PEREVEF - KR8 &9 A e S IE i R 20405 25 Bel ol R i b F AR S
-

HE7X OGC il EREAERT - TR E R 25 E (F(reference implementation) (s FH 5
FIF - (HEE BRSNS FEER - RN EFEEIVEE LERN T A
ANE > PR EEMNI R E 2 A FREHiHEEsRmN/D o Wit > K 7SI 2 ERE
HIHIREAR G K BeM iR 2 45 B 2R es H B PR R HI 484 e Ak s TA -

IR E R ENE T —ERREA 20 LEE LR &K S
ML ZREE S E TR A EAE S S 58 2 75 R A 2 BRI A AR S (X0 HTTP)
BRI E IR « B2 ARV T ERMEAEEROVE SRR » (HEBHAR[ERZEZ
565 P FUEE (W Java Servlet~ Microsoft (1 ASP.INET 55)53 5 28 35 B s T sl AR 7%
R T py M=k AL R NI &=t i N N G A= S EENAN
Google Blogger ~ WordPress ~ Drupal %) - 7228 T B {H{S5(F{a] A\ B m[# Z (7 2k
PEAERS L ZRa Ak AR AR TS - AETT (1 2 Bk AR AR Al Fs N S8 LB KAy /3B
BEiflE

RIS » R TERBREDHIAE S B AL FRIFFEE S - EEMR - HARERBRN
TH - E5E T EBEANEECHAERF AR « N 7525 R IR AE - (]
TR FIEYFE BRI GO FRVEGES - FEULEE - SCEHEAERIME)EES
Y T B R 2R A R Y B4 AR 75 - 6 TR EUHIAE R B S E &R
MRS [E IR D R TEBES - a0 BEIEER - BEREFIEZ R
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S BRIECHIAY > B 5 e 1Y ] R 4 ] £ L A Y i S A5 2 (business: model) 5151 Bl
(incentive) i 5 [ WIHYEBKIECHIGE T RFHSEE -

(2) EBNEAERES

URITFTAIL AL F e Ry 2 BRECHIAE 55 e 5 UM B - BRAEPR A A B - AL
BT IR =5 5 UM e SR 5 G uE TR = T 2 AR L » A2 > iR ] (g fsE
WY T B[ A UEIRE VSR 51 - AUhHy B B R HIE N - B TERAERETER
BEUE TR E RN EE - H AR RAY TR B SR 1 = [ 25 (Web search
engine) > 41 Google ~ Bing < o JtEECLAREE I = 5 [ B I Gps IE & L Bhith 4% phy b s
(hyperlink) S 102 5 [ AEPRAE RS L HILREDE - REIEL - (BT A B R 1 = 5 [ B 1 2]
KB A SN - RIEMILAEE R A LEt e s e =5 (A -

[z - 35 PR ECaEny &R s L D H sk iU L - RO s 12 Ot
HHRE LB SRR R RN R H s o B RAY Heik#a OGC H#iE
iy Catalog Service & & Z= [ B A BE R AT (i Ay LT IR 5 (registry) - FHTZ - (£
I AT AE H s s N S 2 AR R A BB Y IS8R 75 - (B Uy 25
[ETREAE A (o8 F A i A B — (8 H s s 1 = 2P A T e Ry = ERIECISE R 7 > N H
A2 A HARAE R P A B ECHIA i e it L Bt M PRI AR -

A - A FEae R BRI E— (B =5 (2 > Lt B RS e
RS RIS - B f (3 8 R 2R S IS M AE (L (T B Y AR i ks - ith
EERECHIETE 5 (2R Google —fi - RER#(HE F 8= 25 L FUNI4E AR5 - #EIL -
{5 i P PR = R S B e BRI B R > I H R RS R (L Hy &9 -

() EEEEN

FH AT O - il E IR HIAGAEAE R T2 5 i Ry bR A M H R e —
ARG RIS R - (BRI ROAA &2 At 2 B 15 AH RV U - A T
s THYEEE 1 (Flexibility) {/y&r i p 52 H 14:(Knoechel et al., 2011) - 22{II= - fEEEHY
SOS &N » 2/0F 12 fEA[E/RY URN(Uniform Resource Name)4 7 FH 2k fi it

TR | HIRES o b S ERYERE ISR E B TR A4S G i 12 18 URN DIHUS T
A EGRAY ECHTED R ©

IEAh s SOS AR TR AEEE HET URN. i3 EEE—{E4E—HY 4G Em (ontology) -
AET 25 URN 2 RE R RA G = AR - 40 - " 7K URN B T [pRR |~ T [%25 , URN
Z EIHIRR AR E /K E RIS E (€ SOS HUS BUAIE RIS Fe R E Y & & - DB iy
iy 44 75 5 B4 TE [ AV RBE MR MR AT BR 4N & 3B R LY 2 E % (semantic
heterogeneity)(Knoechel et al., 2011; Bishr, 1998) -

AR B S B MR R P B AR & BRI B R & - kR it S E M
AIRERY T = A5 H BN LHYHET URN IRV (R BB R AR E &Y URN -
JE 2 0 (i A —(EFR A0 A BE 55 (40 NASA [ SWEET Ontologies)# 17, URN 2 REHY R
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1 GEIE > (o R T 28— (47— B AN S 7] 2 BRIEHIAE 22K & (Knoechel et all,
2013) > #E[M RS ECHIAEAE RS AR5 Hy (8 I 14 -

(F1) VIR -

Vilsedd Ry ok B2 s H AV T HE RIS HE A 0E S ) in B v B4
PRAES G - WATAEEs FEA HERAES 7 (virtual identity) o (7 Al E AP AEES
BRI YA EE - AARE ~ SCEANH R HIES EE A AVE R » & 2RIV S E) 25
(actuator) - PRI » NS4 £ 2 AT 73 R BAEDRAR » o0 IR BOHDRAE S A2l Ae - S W)
{ERAZ 57 Im] LA 2 OGC SWE 5 Hh11y SOS K SPS {ESE AR

RIS T4 28 R (AT - 201 2R BRI R B 4 B - BREORI4E 45 &
PUS & AT R AT Ry S Y — (23 it 3h - filanfE OGC SWE 1 » —{EFE{FE
Sensor Web Interface for the Internet of Things (SW-I0T)#Z%E T {E/NaH 3T HA &1 1M
HgPett SensorThings API {2 - HETE—{ERRAHY SensorThings API {54 - S
BURIAAZETE REST Jz JSON 48is AR %5 e » i HERFHEE SOS fH[EIHY O&M ERHE
R o EYEHIRIZ AP R A — 25T Em > BOE AR AZE —RRAY SensorThings API -

) ZERER

< BRI 4BE L R (LIRS B TR 22 2 R RRL PR - TEAF L 25K
S PRIIEUAIRE BRI (smart. object) MBS SIS BERVIRIES + @ ATE
SR B RS B B AT BRI REE - (%2 RIS A A2
SREHIEB B T D BT ATED S B W B R R 8 T T A
RS AR MAEE - DL » A0 e ) ES AR R R A
T e RIREERIROHAIRAL - AT R B M AR T T

YRR ©
(t) EERHIEER -

b R 2L 1Y BRI B i B B A RS R - B RUHIEs A 2 59HYE SIS iE 0 - &
AR BOHIE Tt v 188 BB ot [ {2 22 SRl R4 4 e Fi 7%5 - Liang and Huang(2014) £z Huang
(2014)Frrorffiman 2B EDHIRF & E & &R (big data)iy 3V FiE - 73k T &
(Volume) ~" 2 | (Velocity) ~ &z " 268 | (Variety) - 3 H % > BB & ECHIERH(Big Sensor
Data) -

—RERERATERINE R E TS EEEERAREER LB 8%
(IECHI ZstERS ~ BRHE 0 - BUIBRS ~ Filal € - ERENS - sEESEE M) il #E
HE R R TR - T & ) M I BN EEE RERN S EEM
IINERHIY 53 B 22 ERVE T 2 GRS - 10 TR IRERE B K E K E IR
R A B ECHITEDREST (sensor data stream) » 2{e] g5t —E DA 22 E R EH 408
I s g Rl i Ry & AR (information flow) /2 28 Ry R — -
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(\) BEIREERS :

AR > BRI RS (open source hardware)y HAER AME (B H 1 T4H S RICHIEREGRY
A Rz RIEEE » 40 Arduino ~ Netduino ~ Raspberry Pi ZEf5#2e# 28 (microcontroller) £
FILLREF LA EIRVRCHIES ~ flEies ~ Fomafea s o B EARAEARFERE A
B n] i B SR BRI RS 0 B 2 B LR A [ FH 75 SK A SRR B G B e g Y 2 52
Vi o

T ERIEHIE T = A1A]iE IS L pE 28 i AR BERY BRI RS 4 A 2 BRIEUHI4E
Ry TR B — P PRETHYERAE o FL B aE ~ BETEENFH (plug-and-play) ~ FefE it i ER
f#h € (MITEEEZF B Zigbee b AR E) BN AE & - FTH T —ELiH5E(E I FAR
WEEE AN [E] 5 HIFE A » 40 Rodriguez-Molina et al.(2013) ~ Jazayeri et al.(2012) ~ Broring
et al.(2011b) -

PRS- SRR F o B RO &R Y FE FH & IS A8 R =G 2 & 31 (Molunteered
Geographic Information, /G I)EA e » i A B HEFE e R — (8 - S RS B2 2
B - TEEPMEACARTIRCHIES - BIMER TR AR RCHIEE - EFRUCESIRYE
AER A gE A 0L RS HYRRZE o I - Afel (SR e sE A R BRI RN 1
EIRECHIRE R NS g ERE » FRE BN -

B 7 LA R UERRRES N » HA TR 22 50 U7 R B 2 EUHTE B (provenance) ~ &
P E RGP ERDEE - ARERPRR R BIRRHIEE & ~ DA BRIECHIAE A Sy HE
&% -

E~E W

BERSCES 8 T EERECHIAERI RS ~ SRS ~ AEEHAIAYANE « DURCASIE
EEFAN R A FE R B S, - RIS RS 2R R AHT RN > JRIE—5 2]
FLREZERHIBR S - FEBEYTREN > S HTERE BRI A BB 2R
Fr BRI ES AT - (H BRI R T RIS R R - MERENE K
BOE R EGE R T & BEERINERMFERESE - &5 - (i - 5
HRf J LA 7 1o R

LIEaBRG - s BUFHSEI SO 7 EIX & A A FERVRIETR - [HELERZA)
JEEIRH > A EmiE 2 ARG SN EGREE A B ETHY T E - 1£ GBI AT TR R
FCEDRHNIEIR - P B ORIECHT R Y BRI RE S B S BRI S - DU SRS
ANTTRBUFE N - [FllR - BRI RARE () ELIE A () /s ZEAH A R - FEHERSFEIX
ERHIERS - PR e = ERECHIE RE 25 S A _E A I Bh 2 MET 75 am RO
A HRHIS AR A BT EBOR R R 2R - DR R A - &% A
R B Or O FE P ETHY RN > BRI E IR PRI B R S i —2F -

BN ASLI BTN BRSNS B 1 R A F S5 2 B 4 > ASCHY R H Y Rtk
BRI » A ERATL > SEE EH BRI 2l i (1] 7] DA — 2 A g
i o Aty S A S R B AR Y S B AR AT E I SR S R T 1) > W5 [BE 20T BHSE
REE—[FMAE R 2R ECHIGERR AT -
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a— s 1* . 2, s s . 2 ,
gy U B2 2ace g TR O

> otk p ¥ : 104.06.17
%~ 3ecp ¥ 104.07.27
#> % p ¥ 1 104.08.10

£ 2

FE $5% 2L 68 0k B B @) FE @ 7 5% 77 (Virtual Base Station-Real Time Kinematic,
VBS-RTK) m] A Fa HF [ A 1S S FE S E i R » (HEAAMEI A AR A4 - INEED
(28] £ %8 . 0e-GNSS RIS B RE E A1 Z 4 (& fie-GNSS Z:47) £% FH VBS-RTKE {ir £ fifi
PR E RN B SkE e 2 AR T8 B AR 22400 Fye-GNSS £ 4782013 AL 1L
(THe-GNSS[2013]) - AMf5EFI FHe-GNSS £ 4 EARTCM3. L e FL iy » T =4k
BIBS A A Bl V BS-RTK E AL L T &G A E AT AR GO & i SR 2 (A Y
e VBS-RTKHI S R B E TE AR A A [F 2 1500 - S B A2 0 m] B &S
IETEAERG R - EH R FEEEENRS Ay - SEGEEENLIOATY » fFE—
R TAZAE ~ o~ /NERBTR B E B HDITE % TR SRR K - eI & TIERA
EAFFfE] o

Rt i EE BN R 70A - AW5E 53 B LS A A (Harmonic
Surface) ~ TeAl|4: A (Kriging) &z fEEE 7 LEF#E E A (Inverse distance weighted)Z:3%&E /574
SHR AR RIS - WG DLEEGR A (bi-linear) ~ 8 2 i 4% (bi-quadratic) f¢
TP dh4r 2 (bi-spline) Z3f&E Nids + B AEMEANE S 4TRSS - Bpsg i i voieik
BE AR IS R - MR ANRRT RSB i g A Bl
EIPAhaRL -

BA#F : e-GNSS -~ RTCM3.1 + VBS-RTK -~ A

PR ip) £

%R iR £

B I S L SRR A

L AR E S P IITRE I BB o

Ao N RIRES R

g ieg o TEL (04)22522966#255 » E-mail : 23087@mail.nlsc.gov.tw -
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A Study on VBS-RTK Determining Legal Coordinates

by 3D Real-time Coordinate Transformation

Feng-Fu Chuang®’, Kai-Pei Tang? Min-Hsiung Wang?®, Hsu-Wen Liang”,
Jeng-Lun Liu®

Abstract

VBS-RTK is an efficient technique to determine high precision coordinates within a
short period of time, but the coordinates are not based on legal coordinate systems. The
e-GNSS real-time kinematic positioning system of the National Land Surveying and
Mapping Center was based on VBS-RTK technique to provide high precision positioning
service, the coordinate system named e-GNSS[2013]. In this study, e-GNSS real-time
kinematic positioning system and RTCM3.1 data transfer technique is used to solve
problems about that VBS-RTK could not determine the legal coordinates immediately by
establishing a 3D real-time coordinate transformation model, the transformed accuracy
was better than 5 cm for horizontal coordinates, and better than 10 cm for ellipsoid and
orthometric height individually. The majority of surveying assignments can enjoy the
benefit and convenience of this service.

This study chose Harmonic surface, Kriging and Inverse distance weighted gridding
algorithm to establish transformation models, and bi-linear, bi-quadratic and bi-spline
interpolation algorithm to analyze external accuracy of transformation results are used to
find out which gridding and interpolation algorithm is the best for establishing
transformation model. The results of this study showed that the best gridding algorithm
was Kriging, the best interpolation algorithm was bi-linear.

Keywords: Coordinate Transformation, e-GNSS, RTCM3.1, VBS-RTK
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SHEIEER ~ UM ~ B ~ RS~ BITEAR © = 4RI ALEEEHEHEE) VBS-RTK E iz fir
A AR R E RR 2 B9

. -
AR-T 3

JiE, 168 8 ik BB §h /8 @ fir 17 7ii (Virtual Base Station-Real Time Kinematic |,
VBS-RTK) Y E AL &2 H 2 {8l 2 e fir B 4B G (DA T Al AR k) BT 4H By 2 BR
2 221 2.4 (Global Navigation Satellite System , GNSS)#HI4E - 4K g E R 2
B W AE A R BCHEAt i E R A B R T R R O R s BT R A AR & IR
SYERE - DT R E— TS BuhAT 2 R REMHRA E R  FrDAAEE AT,
P RV EL AR A B N - (E A8 R AR BUHIRE (i _E2eee s shubi 2 e i B - %
B 86 T 7 A4 A5 A A 4 i DA 3 B [ 22 ) ¥ B8 T~ 22 &7 (National Marine Electronics
Association , NMEA)Z 5 fé7 2 & (i et H B R E T e 2 e (Fmts =8k 2 P2
FEtEHL o BFRESEEIESEN &% - FLBIEFEAS G ERITZE S
@r(The Radio Technical Commission for Maritime Services , RTCM)#IE 2 Z47GNSS
REAEAR =[Ol EaE L Bk » AT A EE Rt 2 BIIF )58 & (i7(Real Time Kinematic , RTK)
SR TR A B AT RIEF SKAG A o 400k 5 e (i AR AR (N BGES LRI E S5 » 2006) -

RIVBS-RTKHIE i SRR (I8 s TS AV AR B LR AR » 1F Sy B L sR 2= B TRV ELBE -
U 28 AR 2 S — B AR NI 4G SR R B 5 & - AR B 7 AR FE DA A
BERERIT /A E: Z TWDO7ECTWDO7[2010] AA M S48 Ry 4 - A i w00 AR AT 2 it
FRETAEHVEHARR A - (E R FIRE R (R - 2B A Rt B E By - Sl
MRS EAE T e B4k FHIHHERAR (] RIS A E TWD97E,TWD97[2010]
AREZA - TEEEAE S S m S RS BRI - R RS B TR A AR ]
ZHEEEANE - R EVBS-RTKEMFE RS -

YD [ 46 o ae-GNS SR B RE E (i1 2478 (A T~ Fifie-GNSS £:47) (AR
VBS-RTKZEN £l » FeftfE HE RN B SkEE 2 E AR » AR 24 LA237{E A AE
phE101F12 H 1H 210251 H 31 HEH62K 2 i EBUAIE R R ELRE - BRI Bernesefiiigs
FEAR > FHRIREEL A & Z TWDOT[2010) - EHEZRE £ - LRI TR 2B E T3
HAAELREREAAE - F5e-GNSS £ 420134 A4 A5 (i ffe-GNSS[2013]) » BUATE AT 247
ANIE] - MAIEGE T AR » FE PR A2 R UG A T AR AR B i N SO
SR - R B N "SRRG E R T RD AR R F L EER T - JENIEHEANE
NBIER - TN ET I E IS AR S A e AR SR L E ) -

KIAFEER A © 2 B AR R B B R S R (B AL 2 77X - DAIRTCM 3.1
Type 1021k Type 10237 ERMH&Z » 73 AR E 28 > BEEMERE I ABILEE T
SFREITAEIRGERE - HEHETLLIE(ER] ] SERI/E A fe-GNSS A MM - S (HE M
] i B R IRE VB S-RT KO 2 Bl SR BIIF HR 205 78 AT 21470 » B R A2
BRE T RALAREEIR B iy N T SRIC BV EHERR Y » MO E TIERGaM 1M - $erilE
TR R A -

=~ TR R A
1 THe-GNSS £tV BS-RTKHI R Bl A 227508 AT 2 AR T 0
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BRI E AR B A TE AR 2 AR VBS-RTKHI & > 7&15e-GNSS[2013]
ARREE > A FTU S B0E S S 80P T AL AR Bl i N SR E S TE » Kfe-GNSS[2013]
AR 4R R TE AT A AR o A T T AL AT -

BRI S AR B R 0 ZE B (RTCM) I E Y 7= 7> GNSSEEAEFE XRTCM 3.1 »
FEHEVBS-RTKHI & TR AL HAT) 7774 - RTCM 3.1#2{fktype 1021~ 10275778
RS R S BT IE A (FR1) - ARIHSE T B kA itypel 021 (F 24 AL AEtdita 2
B 5 typel023(H L AR &R FE ARSI A= R R AR N TR > R VBS-RTKCHIE R AN
A 22 3k i A 24 405 (Mohamed, 2008) -

%1 RTCM 3.1 e L 3p £

HE [FRE AT HEEREA iRE
Helmert/Abridged | & i%xHelmert/Abridged e o
1021 ridg vt T S B R

Molodenski#EHa Molodenski#EHa 7{E x84

Molodenski-Badekas |{#7%Molodenski-Badekasigif# | =
1022 N ‘,%/ 10% KA E‘—li : 4
LA 10(E 8 ZETT AR IR

1023 [EREAAFIEZNENS | (AR AR AR AR | TR AR B 1R

1024 | RIS | A RIRAEEER AR | T RIRATSEEEIE

ExRFrAtERE 2 H (R T

1025 PhfEfR LCC2SP BOMIBE ST
& 3% Lambert Conformal

1026 |LCC2SPH¢s Conical with 2 SPit #4525  |#:fTLCC2SPH 5
El

1027 |OMIZE ﬁi;_’_Oblique Mercator i [&] 15 S FOMIBE
2

RTCM 3.1 type 1021{#3X 7 Bt R A B 2 8y > RUFRAERTTE - SR
& ~ (e PRI EIRE B E AT AE A Y AT ERL O ~ SR AT SR AT IS - AL A2 8
ARAAATHEER BORH L H AR B R S EE (3R 2) -

%2 RTCM 3.1 type 1021 i i 3 Lz

et L= BEER A

O=Helmert&g 4 =i
- . 1=Helmertgg % LA

FEPRIHRTT A 1 2=Abridged Molodenski#&
3=Molodenski-Badekasi#
0=HEEk = (h)

(=Y N 1 1=1EE(H)
2=HEELR(N)

R LR 23 GBS (@)

R EIEEE 121 S E L (A)
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SHEIEER ~ UM ~ B ~ RS~ BITEAR © = 4RI ALEEEHEHEE) VBS-RTK E iz fir
A AR R E RR 2 B9

BT BE BERBH

GRS AR 0.0083 RS EETERRITE (A )
KRR IE 0.0083 MRS A AT S (A 1)
R 2 E-dX 0.8089 dXERE2HIE

A2 B-dY -0.0816 dY-FRE281E

it 2 H-dZ 0.8705 dZ- P2 81E

EH 2 0.0591 o eSS EE

WA EL- ¢ -0.0349 ¢ e S EIE

RS EL- 1 -0.0514 K e S EIE

A EL-S 0.0179 SRESHIE

SRR AL BEREER R AR 6378137 AR ALK R
AR AR R R A 6356752.3141  |ARJFAAEMEERFE K
H A AL R PR 6378137 H ALK & PR
H AL R Rk A AR 6356752.3141 H AL SRR R

RTCM 3.1 type 10217 & Helmertag 4= 281 - Helmertjgg 254+ 22 8 - Abridged
Molodenskit=£:%5 5y Molodenski-Badekas—| £ £ 55 A& A (8l ia 77k - ZETWDIT -
TWD97[2010] kze-GNSS[2013] A8 241 2 B Mg Bk BL AL Z2AH[E] » A FE(E L —
%5 2 Helmert g% %5 75 & £ 8 A0 RE 8 471K e-GNSS[2013] A4 FE i #1 22 TWDO7 ¢
TWDO7[2010] 4415 21475 - A S H At 3fe AR T A MUE — 2P PRaT - HigE /A =(40
"I (Fritzensmeier et al., 1985; Rapp, 1993) :

X X dX
Y |=S-R-|y|+|dY (1)
Z z dz

HAPSERERNT » R=R(0)R,(H)R;(x) - FCardanfefiE - (X,Y,2)RI(x,y.2) &

HARRACHAAE - (dX,dY,dZ) B-Fe 28 -

RTCM 3.1 type 1023{#i4 7 Bl Ry A= s (2 (R AR B AR N T T RUT 74
R AT AR BT FTE AR HY AR ERL () ~ GRS SR AT - %?ﬁ(l{ﬁ!ﬁfﬁ'ﬁll&l
MR EEB IR RN PE B (R AR B IR B N T R AF &R
R3) - A REEAEL -

# 3 RTCM 3.1 type 1023 i# i% 3z o

ERATE BE BRI

AR SR TS 23.0005 A EEE (o)

AL A G 121.0005  |[AEFSECEEL( Ao)
MRS AR TS AT 0.0083 RS ERIS TS (A @)
AR AT 0.0083 MRS TEREATRECA Q)
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et E0E B
BIEEEEVIE 0.00001 16(E4EtE R EEIEEIE
K& IR = I(E 0.00001 16{E4gR A EEIEETE
EIEEIEEIHE 20.1234 16{[E4EHS SIEE IR & FI(E
HrR1l B EIEE 0.00005 HRRUERIE T AHEIE &
4argl KB E -0.00005 FEREIEE ST ANEER
HrEl_SEEER 20.1111 HRSLE SR T A B IE &
HarR2_ B EIERE 0.00002 R 2AE RIS T AHE IE &
gars2_KEEIEE -0.00002 HFE S T AN EIE R
4arg2_SiREIEE 20.2222 HErE2E SR TN EIER
Hark16_BEEIEE 0.00002 HarE 16148 E T MV EIEE
Aar%16_LKEEIEE -0.00002 HFE 16 e T MV B IE &
Hark16_SiEBIEE 20.2222 HatE 161 S 2 )T VB IEE
O="E LR M N
ST AR N T 0 0 1= I 4R N4
2="EE I A 4R N HR
0= LR M N
SR AN T A 0 1= I 4R N 4
2= A 4R N HR
® ® ®
1 3 4
5 T6 Royer 77 % Ts
° AA
(¢o, As,)
& o—Y ®
9 10 11 12
"
Q. 02 ®
13 14 15 16

Bl RTCM type 1023 & £ %47 i, B

RTCM 3.1 type 10237 #5 £ 4514 (bi-linear) ~ & — 2t i 4% (bi-quadratic) k7 #EEH ih

R (bi-slpine) ZE3MAFE R0 - R A [EIAEHE P T A AR 2

=

e

A

W5 53 R LA b AT AS PO A E TR > DARTAS i re-GNSS 2t Z S8 N fifi

Dabi
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SHEIEER ~ UM ~ B ~ RS~ BITEAR © = 4RI ALEEEHEHEE) VBS-RTK E iz fir
A AR R E RR 2 B9

SRRl 05 T8 Al

(—) BERREALAE AR

AHH7E A Ritype 10217 &l LA Helmert & 24 C 2 8OK S - type 10237 5872 481%
fE ARy R ARE AT (Harmonic: surface) ~ Sofl<giA&(Kriging) ke eERfE S EEAE B
7A(Inverse distance weighted) <z 3fe ARG (i 2H ARSI A 2 T772% » R E4grs T
JE 301D 2 B E TR » DLt A [E A B T A AR R 2 2 -

BRI AH RS A 2 50k » (RIEEE ARG T =TR[] - mT Aoy Ry e dai Ay
N¥r£(global interpolation) B[ 155 Y A A (local interpolation) o 43k U A4 A (6
F B0 BB SR (L 4R AR R B I & &I N A RS DU 4R f& B AL
R sl {8 P — PR B AN BV HITROR HE (G A AR BB B IR & - AR
AP RIREEE N 2 - Ryl R AHEMG RS AS R 2 B T B 2 R R E e )
» DB B A E IR E 2 IEMEMEBI T SEME » ARWTTER A A N fa A HE G A RS A R
RAEIER -
1. EMImEDA

s AN AR RA B REE A B IEE R E N g HIRAE CAES A e & - 5
AR EEEA L MR T2
@-T)xL(L(z))+ T xL(z)=0 (2)

HohT A5 SR T-(tension factor) » 0<T <1 L/yLaplace’#E &1~ ED;;;+;—22 ’
& T=00F Ryme/ N2 - B T=10F s B I fg (PRI R - 2002) -
2.ve Rl

P e Fl e AT A AR B B IE R - Z(s)= p+e(s) » H w B RAY
HE "R RS EATER T2 SUETHRIEIE - FE T SAn 8z (W RGELRE
A AE 25 A AR ) © A1 &5 B (B 1152 88 25T K fi7 7 7= (Semi — variogram and
covariance) 2%y » FIFEH A HEEL AT AT SRR AR BUHRR = & - FEBFRITER
A~ (P EERE ToH4g 00 » 2012a) -

V(Si’sj)z zvar(z(si)_z(sj)) (3)
SFEEER LA

DIEHE 4GS AS BEAME Byl - (CEEEERS BhEOR R ERE Tl N B - FIF T
2 G E AR AR B 1E & (N EGED B 1 4@ ooy » 2012b) -
S 1
22 g

y A (4)

Hep 7, 2RISR EEIEE > Z, EEABHEEEIER - d 2 AIE
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EAdERa fRhan VEERE - SECHIREE - KEMEE > AbToek=2 -
(2) AR

Fykre-GNSS £ 47t VBS-RTKE fir i He-GNSS[201 3] AL R[S it 22 75 E TWD97
K TWD97[2010] A4 A2 » 75 #8 F [5] 0% H. e-GNSS[2013] #1 TWDO7 2 #2¢ i B K% [5] i B
e-GNSS[2013]#ATWDO7[2010] 7 #E %G » A nlat F AR S BN B I Z 4R
TEREAY - 4NAKRFe-GNSS[201 3] AR AR A 22 VA E TWVD20011E 5 » RIZAN 24
FAB AN ASEE (RIS » T mlRpE 1% 2 TWDO7EITWD97[2010] 55K =ik
FyiEm » A7 B AR A T A& 2 -

M
VBS-RTK}I&

b aida

6-GNSS
s

B2 g i) § g

1. e-GNSS[2013]§#TWD97

{5 FH1,196%5 H75e-GNSS[2013] 1 TWDO7 AL AR 7 B AP e B AL R A A5
» BEOL A TEIZANE3 () - [E3(D) 2 [&3(d) 73 Al Fye-GNSS[2013]# TWD 7 AL AT A 5L
T 7 BRI AEL S AR ~ BRI A B R R Core B0 s se Ml g A B R A P
EEIEFE AR B RIS Ay BRI 2 RIFP - 2B A B EEE R
FHEEEEASEHAELOLIARIUA - S BINAKZEAEL0. 20 RPN - #1E
LR > AR RE AN 25 TR K
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BREE LRGN E R TR

25'30"

25°00"

24°30"

22°30"

22°00°

B3 (a)e-GNSS[2013]4& TWDI7 sy 4l2ha # B (b)idfoe 2 &2 il &2 5
BN LEE O frd 2 HEdr VLA L RS D ﬂ:lé_
dseflezpEipr gL 2R L eRE T Z 2B

2. e-GNSS[2013]## TWD97[2010]

{5 FH210{[ 2. /5 e-GNSS[2013] EATWDO7 A2~ 17 2 7 iy FLAE I felt By A AT B A 5L
B B R IEIEA0E4(R) - [El4(b) 2 E4(d) 7y A Res g A DA B v F 0% ~ SR FIHDE
Bl R CEME B R R v Ml < R LR B R PO R B VA 3 B iR A AR (B TR AU (R LE R
ERER - EEEABEMEHER > FH T EERKZSEAEL0.06 AR A » ke
FEINRZEATX0. VAR DA (SR EMM L » o< AR B A 277 VA 72 B R
BRI 72 B R 50 H1e-GNSS[2013[# TWDO7 7 fE AUAH [F] -
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25'30°

2500

oa'ar

2400

2330

2300

2230

22'00

B4 (2)e-GNSS[2013]# TWD97[2010] 4 4 #4124 # B (b)sd oo i &2 5l &2 A&
L9t HA LB W e 2 HIERF B EZ AL PR B HALE
Bl opEipr v BE2A L83 L2 R

o~ B R REAS T

Rl = 4RI AR RICR R e WA FT AR B 2 S B 1
AT B P T A AT AR R Z 528 > AHIFE o (s FIEEATTADE ~ SeAlEE S B ER
ELAEE R S SRR B A RL (L AH R AR AR AL 2 J7 0% - B et ~ B i B
HH4RSE3TEATE T > 73 Hre-GNSS[2013]# TWDI7 K2 TWVD2001EiZe-GNSS[2013]#2
TWD97[2010] &2 TWVD2001 2 SNERHE & > FEHHE PRI EEE - sPAbTE R B
RIS 775 - (R Ry B 12 e-GNSSH e T AAR% - ST R B AAPERRATRT 7 (R
S

(—) e-GNSS[2013]#TWD97 K TWVD2001

TWDO7AAE(N,E,h) i A A 100 1024512 H 124898 —F /K AR e-GNSS £47
VBS-RTKE LR - EFERLEH2AE] - 2/ DRRI 180E[E e % - 200 A EHF
PJE15e-GNSS[2013] AR « it HL i 1 i . AT A A 2 TWDO7 AL AR 21
&t o LR A TWDITEL N5 TWDOT AR S - F B AMBRE AL TEAE - DAL
PR RIEIRREE » H sy — B KRN R - NS 2% &
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SHEIEER ~ UM ~ B ~ RS~ BITEAR © = 4RI ALEEEHEHEE) VBS-RTK E iz fir
A AR R E RR 2 B9

PR AET T MRS S B sE B Fy 3455 -

TWVD2001 1F 151 (H) i A o000 1024F: 12 H 4 489 Bh 7K A2 B ¥ Fle-GNSS I & 2.
VBS-RTKER R » i HIE B AL g s A bt 22 TWVD20011E &) - Phi g F
EE8FEIHI0H A S HIE SRR - (E RN ERHEHEE - Ko —%
TKAEEERIE LA > A IE s nT 25 BB PR T/ NI FE iss BE R 408 ) -
1. FERImEDE
(1) FUFHEAIE AT > A is Rl » DISHRANHE T AE T B 2 SR E4 > &

RS ~ fEBks ELIE = oy B E B A0EDS
(2) STENH AN EMEE R > AN % Eag el

ApfE S > oA S 4y B 40.046 A R 5k = 1 E4J0.101A R EES &

&J0.1223 R 5 SPHEMEAEFH 77 2470.005 A R - f5Ek S 57 84Y-0.025 A K > 1EE
Sy ELJ0.050A R FoREHRIEAIIE A B AT E 252 - RS HIE S5
BRIE K 2407% - SFHEBNEER S 782 24075 - EGERE ATy
BARRHIEE K AN RS R B — S /K ARG O\ 25 AR B A P B A I BE 1 R [EI Py
o BEKEHEES ST EZ RS EAFRAE > BIESSE 2 R4 ZHERE
KiEr g TEEGRAHRIUALI98MES F 10 H A Skl 2 IE S i s Ml vE e Bass
el - R IE S (5 DA 1R TWDOTHEER 5 R AN AR AR RS T EELS > WIESiR)
B LI L10 A R R 22 (B IE S PR A S IR & F104F) © 25 DIEMHNE By
B > BB LI ES~ 100y 2 g T  RIFEE T EHfEER S 2iE

AR EEBREETR R REESH -

2. TEFlEE

(1) FIFHTERE AT > A is Rl » DISFRANHE T A T B 2 S RaH5 - &
RS ~ bk ELIE = oy B E B A0ES -

(2) STENHH AN EMEE LR > BRI TE Bl
Ap S > thER R S Sy B 4Y0.04LA R 5Bk S 1 E4J0.09440 R IEES &
£J0.133 AR 5 SPHEMEAEFH 77 2470.007A R - fEEkE /7 2E4Y-0.021A K > IS
Sy E&J0.053 A R FHEAUKE S Kotk SR B FI A A S 2 81 -

3. FEEES ELfEEDA

(1) FIFEER LB AR AR SR » DASTE A 7 A B 2 45 R0k
6 HELEM - bk ELIE S o B E B AET -

(2) STENHH AN EMEE R > AN % Bl
ApfE S > R S 4y B 490.048 A R 5Bk = 4 E4J0.105 A K » IEES &
&90.121 A R 5 SPHEMEAEFH 77 2470.005 A R - 58k S 53 2849-0.026 A K > 1S
Sy E&J0.0508 R RIS R it Y SR B A A A ST A e A 22 2 -

i
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B - 4@ B Ze i s, SEIUAEE—HH
%4 t4r5 % e-GNSS[2013]>TWDI7 #h 2R & sezt 4 (H = 2 =)
T = AR B R 4R EEET AR
=2 | N | E| h | H|NJ|E| h|H|NI|E]| h|H
MAX | 0.301| 0.109| 0.318| 0.565| 0.300| 0.108| 0.331| 0.575| 0.301| 0.109| 0.318| 0.564
MIN  |-0.217|-0.135(-0.579|-0.340|-0.217|-0.133|-0.581|-0.342|-0.217|-0.135|-0.579|-0.340
STD | 0.046| 0.036] 0.101| 0.119| 0.046| 0.037| 0.100| 0.122| 0.046| 0.036| 0.100| 0.120
MEAN | 0.005| 0.005(-0.024| 0.044| 0.005| 0.004|-0.025| 0.050| 0.005| 0.005(-0.024| 0.044
(a)
(b)
©
(bi-linear) (bi-quadratic) (bi-spline)
™\ _EL

5 zF4cd ;2 e-GNSS[2013]>TWDO7 *F %4 A ()T
AR ()L 3

A2 B
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SEUE ~ OBYUM - FEUE - PIESC - BIIER =4 EIS A iEEh VBS-RTK i
AT A SO B R SR e

%5 #.9] 4% e-GNSS[2013]>TWDO7 * k4% & ezt 4 (¥ = : 2 v)

M7 =( e B AR YRR

‘7% | N | E| h|H|NJ|E| h|H|NJ|E|h/|H

MAX | 0.309| 0.101| 0.318| 0.589| 0.305| 0.093| 0.319| 0.607| 0.309| 0.133| 0.318| 0.588
MIN  |-0.213/-0.179|-0.589|-0.365|-0.214|-0.177/|-0.573|-0.375/-0.213|-0.179|-0.589|-0.365
STD | 0.040| 0.035| 0.094| 0.130| 0.040| 0.036| 0.094| 0.133| 0.041| 0.036| 0.094| 0.130
MEAN | 0.007| 0.004|-0.021| 0.046| 0.007| 0.003|-0.022| 0.053| 0.007| 0.004|-0.021| 0.046

(a)

(b)

(©)

(bi-linear) (bi-quadratic) (bi-spline)

120 121" 122 120° 121 122 120° 1210 122"

B6 5142 e-GNSS[2013]>TWD9I7 # 2t & ()L 6 » R LM (b)fFk 3 4 &
BAR C)F %A~ ERELE

53



[ - g BLZE R R SRPUE S

2.6 FEHLF L E 2 e-GNSS[2013]D>TWDI7 ¢k 3R & szt 4 (H =@ 2 7))

P =0 BERTE B4R BT SR

% | N | E | h | H|N|E| h|H|NJ|E/|h|H

MAX | 0.343| 0.107| 0.318| 0.550| 0.329| 0.103| 0.318| 0.563| 0.343| 0.130| 0.318| 0.549
MIN  |-0.205|-0.158|-0.639|-0.352|-0.205|-0.150|-0.640|-0.352|-0.205|-0.171|-0.638|-0.352
STD 0.047| 0.037| 0.105| 0.119| 0.047| 0.037| 0.104| 0.121] 0.048| 0.037| 0.105| 0.119
MEAN | 0.005| 0.005/-0.025| 0.043| 0.005| 0.004(-0.026| 0.050| 0.005| 0.005|-0.025| 0.043

@

(b)

(bi-linear) (bi—quadratic) (bi-spline}

B7 FE3LF v F 2 e-GNSS[2013]>TWDI7 ¢t k4 & (a)L & » £ # £ B (b)#rsk
FAERAE Of %4~ FRLRE
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BREE LRGN E R TR

27 3¢fom 2 e-GNSS[2013]>TWDI7[2010] ¢k 38 4F & se3t & (H i 2 =)

P =0 BERTE B4R BT SR

% | N | E | h | H|N|E| h|H|NJ|E/|h|H

MAX | 0.147| 0.109| 0.316| 0.349| 0.147| 0.109| 0.316| 0.403| 0.147| 0.109| 0.316| 0.349

MIN  ]-0.102|-0.210{-0.275|-0.304|-0.102|-0.210|-0.272(-0.277|-0.102|-0.210|-0.275|-0.301

STD 0.027| 0.034| 0.068| 0.075| 0.027| 0.034| 0.068| 0.079| 0.027| 0.034| 0.068| 0.075

MEAN | 0.002|-0.003|-0.028|-0.005| 0.002|-0.003|-0.028| 0.002| 0.002|-0.003|-0.028/|-0.005

(@)

(b)

(bi-linear) (bi—quadratic) (bi-spline}

B8 :#fcm ;2 e-GNSS[2013]>TWDO7[2010] *} 214 & (a)L & A & # £ B (0)¥rsk B
AR EE ()L B A ERLRE
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EAUETE IR

%8 5.9l £72 e-GNSS[2013]>TWD97[2010] #+ #Rs4#F & sezt & (H = 1 = )
P =0 BRI R EAR BT SR
78 | N|E|h | H|N|JE|h|H|NJE]|h]|H
MAX |0.118] 0.121] 0.311) 0.344| 0.118| 0.120| 0.311| 0.397| 0.118] 0.121| 0.311] 0.343
MIN  |-0.104/-0.214|-0.307|-0.336/|-0.103|-0.214/-0.301(-0.306|-0.104|-0.214|-0.307|-0.333
STD 0.025[ 0.033| 0.072| 0.076| 0.025| 0.033]| 0.071] 0.079| 0.025| 0.033| 0.072| 0.076
MEAN | 0.003]-0.002|-0.027|-0.005| 0.003|-0.002|-0.027| 0.002| 0.003]-0.002|-0.027|-0.004
(@)
»I‘t.lv'
1Y, ®)
¥ i b
| (bi-linear) | {bi—quad.ratic) | (bi—spl.ine) |
(©
;:;:—Iinear) : {b:t;uadram:) . {bii-spline}

B9 {14 % e-GNSS[2013]>TWD97[2010] *F 284 & (@) & 4 £ # £ B (D)Hesk
AR EE ()L B A ERLRE
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%9 jEHLF L EE 2 e-GNSS[2013] > TWDI7[2010] #F 2834 & 513t 4 (B = 2 v)
DA LR B T R 4R EEE T 4R
=% | N | E | h | H| N|E | h|H|NJ|E/| h|H
MAX 0.170 [0.104 |0.312 |0.345 |0.173 |0.104 |0.312 |0.345 |0.170 [0.104 |0.312 |0.344
MIN  |-0.104|-0.205|-0.269|-0.298|-0.104|-0.206|-0.266|-0.298|-0.104|-0.205|-0.269/|-0.295
STD (0.027 |0.034 [0.069 |0.076 [0.027 |0.034 [0.069 |0.076 [0.027 |0.034 |0.069 |0.076
MEAN (0.001 |-0.004|-0.028|-0.006|0.001 |-0.004|-0.028|-0.006|0.001 |-0.004|-0.028/-0.005
(@)
;I.::-Einear) (bi—quadratic) {b:.-s.pline}
25 JIJ/E ]ﬁ 25"
| 10em
A :” hﬂ;
(b)
©
(bi-linear) (bi-éuadrati:) (LLSpIina}

121

122

120°

P

B110 sE4rs v 4 £ 2 e-GNSS[2013]>TWD97[2010] *F £5:4# A ()T
kR A~ ERAR (O %~ ERAF
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Implementation of e-GNSS Technology and Multi-Map

Data for Graphical Area of Land SurveyCorretion :
Two Cases Study of Taoyuan District and Gueishan District

Lih-ShinnHwang®" Jung-ShanLiu?

Abstract

Land survey correction is the main duties of government of land affairs departments
in Taiwan. Because of the rapidly of economy development and theraisely of land price,
people require more accuracy surveying results. Due to distribution of control points,
mistakes of reliable land boundary coordinates and analysis of overlap mapping |,
traditional procedures of land survey correction would make different results. It brings
about lots of land disputation and decrease of government credibility. Therefore,
NLSC(National Land Surveying and Mapping Center) provides e-GNSS technology that
not only save time of surveying but avoid surveying mistakes, to upgrade the quality of
surveying results.

Existing graphic informations for survey works of topographic maps, orthophoto
images maps, cadastral digital maps, base-status-point maps, city planning maps and
electronic-global maps effectively supplied to cadastral survey of overlap mapping.
Collecting with all graphic information, those data uniformly translated into the
TWD97 coordinate system. It also assists works of land survey correction and the
graphic information could be provided the good valuation reference.

This study implement e-GNSS technology and multi-map data for graphical area of
land survey correction, and selectcompleted resurvey area ofdigital cadastral map in the
range as reference area. After established new SOP (Standard Operation Procedure),
using high precision of e-GNSS technology and multi-map data to handle affairs of
topographical densified control surveying, cadastral surveying and land survey correction.
Because there is no accumulation residuals of traditional densified topographical control
surveying, measured points can be translated into a TWD97 coordinate system by
6-parameter translations and least square collocation method. It is proved that not only
reduce of the operating time but also improve of working efficiency, new SOP

!Associate Professor, Department of Environmental Information and Engineering, National
DefenseUniversity, C.C.I.T.

Master, Department of Environmental Information and Engineering, National Defense
University,C.C.1.T./ Employee, Land Affairs Office of Taoyuan District, Taoyuan.

“ Corresponding Author, TEL:+886-3-3800364#132,E-mail : shinn0329@gmail.com.
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corresponds with the rules of operating procedures and the accuracies of related

specifications.

Key words: e-GNSS,Land Survey Correction, Multi-map Data
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¥ PRI DU RN R 1Y BAR > R R A ER R E R B E M - %
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PRRA S8 REERS A o B DHE IR A A - sl EAE S ey » DU
TSR AIBEA —BZBE » B BUNEALZAETT - 3R e
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HFi> GNSS 2Bk E i 2 E AL 24 HIE3EE GPS(Global Positioning System)
SERENL 24K - (REEHRT GLONASS(GLObalNAvigation Satellite System)# &2 E i1 Z4% -
BN A (Galileo) i & 2%t ~ HACHE KA 2 £4¢ QZSS(Quasi-Zenith Satellite
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