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A study of Web-Based GPS Data Processing System
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Abstract
A protocol for the web-based GPS data processing system has been developed. The
system 1s developed following the typical ASP system, in which the GPS data acquired
by various users can be uploaded through the web and the data is processed with data
processing components selected by the users. After the processing, the results are
also transported to the users through the web. The developed system is designed for
easy software upgrade and it is an asyncronous process mode so that the multiple
accesses can be handled with high user flexibility. The database components for the
efficient GPS data maintenance are developed so that the data from CORS can be used
for the data processing. Currently, the absolute and relative positioning algorithms
using code measurements are integrated and much more algorithms such as the data
quality control, absolute and relative positioning using phases will be integrated in near

future.
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1. M &8

443 ARHoR A PR YE GPSE o148 ANAHL 57 Bop ¥ opy v
[o]

71101*4 AdAgs G5 2 Y 5o tpge Eopol ¥ ol£HT glon, old uwil @
%9 GPS A&7 8553 & AYgdxn Ik, GPSE ¥ ﬂ—t— HA7E ookt ol GPSE
e AR A e Y4y ALE ® E} k‘}tﬂl -9-’_TL5]‘— Eoﬂ e} GPSe A8

9= 9 Aze) WHe gAA) "k
N 2ZES OIS Rete) AHEST Joy YREL 9o P
g3 9 H1 e, oo et BLH B4 ®: v B e A48 AYE Aatod 3
B4k AT E9 ]S FYUol b R %1 Utk EP GPSE o4 A8 Agl:

2 2nES eage] nywdd wel Azt EAXTUE BTn 44 AXEY0)

= dueES BRG] Meo] A glo] AlgAe] =4 (Control) T&#o] AgE ] 3}
on, olo} M} FF Ao wE HH e F3Hr] oHL dHol et

olg)| g A& AAT v AEFHATF A (Jet Propulsion aboratory) o)A o]v] 1999
GRE Auto-Gipsy AMBl2E BAEA, AHEAE0] BET AEE odg Tt Hbst
3, o]g EAR 2R AeEdtd F5 MU|EE AA1Ea ok (Zumberge, 1999). ek 7]&
9 GPS 71&F ¥ A8F o8& F UTH, AHEAELS 9 FAVAAM #E5S A8E
7183 2o A59 Afsle FUEY W A A8 AU P £ Yo, @y

FAl7]o] ot Ao 9 A7 B 45T 2948 5T £ UG (Rizos et al., 1999).
metA], B Ao ALEAIEQ GPSALEE ojndo] o}y Y8 E35l9 A$stn, 2
g A8 P 9 2 AHEAU A3 AE9std 88 AEEe, Ay £F8E 98
T3l AE 2& 4 de 4 76k GPS AEAE A|2"ES Estux ¥ |dFE A
HolAed], GPS A&AN Y FET ol 93t ¢ 7|vte] A A8 FFojr,
A GPSY AtgAeEl REL ol g& Huj X ¢ Aol X
I 99 GPS A59 ¥A =A (quality control) & H|FEslo] trfg
«] A& P Foll Aok GPS AEAHYE A 9 76k A x"He
o, B =foA & 7Ntez 3 GPS Az e Ala®e] sidat
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2. #1714t GPS XI=2X{2] A|AE
2.1 A|AH! JiR

3 719re) GPS ALEA Y Al2¥E& a7 104 BE kel Zo] ofr|Fo ZEo|AdEE K
3l oo AMSARES GPS ASE 4l wol ALt s A8 AP FEYER
A2E At AB/E ALEARIA AFSS AYAA ASP  (Application  Service
Provider) Al2&#®lolth (Microsoft, 2002). 28 1o]A] B5o] Al&xte] AFHY AL A8
o ZHo e uet M2 dE A%5E BdF 1 ot (low & high performance),
ol AtgAE AESY HAEAFY & SAAAE AT F USBE GPS AEAH
9 e Yoz HESL Edld HTML 4.01 7S A Ysts QrekeAda shofofgt
ghe,

gAMb AgAE 928 83T £ UES Y] st A2 A& ALse
AXVEZ 99Xt Y= Business Logice A& 239 Falo] ue} MELoZ 4
| BaAE 2 5 ojof st J|EF A59 A ¢ &, aegn AR A5 AR
o] WIWMsla 289 o] WstE Rz dojE ol Mu HELLR Z2EHY 2 5
ojof g}, webAM, ol Al2a®le) HaAd Mg AP COM+(Component Object
Model) 7#2& o] 83t A2dg FH3GTH

X

ol

32

(29 11 COM+ Ala¥® /Md% (modified from Microsoft COM+ Knowledge Base

Document)

2.2 A|2H 25

B Ao ¢riwte] GPS A8 AT A|A2HL AWEr] st njo]dRATE A9
Visual C++ 6.0 & A}&3sle COM+ a8 AXHEES MY 592, ASP WebScript
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Ao1E AHS3lY ALY A HolAE Y dglon, P A¥e vlola2A T EAS IS
(Internet Information Server)& AH&-&3lth =% COM+ FAXVESY ALE-2te] AAE 9
8lo] MTS(Microsoft Transaction Service)9t MSMQ(Microsoft Message Queue Service)
& AH&-sHgin

2.2.1 COM+

COM+ 9 E9& B4 24 magdlol & QAo gAY 2-tier T+ZNA multi-tier
Tz3 ol%37] Y% A A 71&9 DCOM(Distributed Component Object Model)
MTS, MSMQE F#3td AFHAT 71E8 AHEA o dolEMo]x9 2-tier TRAAME
tierAto] B4 7ok Y4 BASA o) tx, dolEHolx MWy HATHY F§
2a99 A YAE FF, B e A2EE FH55A Rt &£, 5F &
AN ALEo] Fh5ERa, T AMSAY FHY /7 Aule] AF GFE 1A
of th2 AMgRPNA P v A A HAJ

Md of |

£

olgjgt ZAME FH3y] Astd COM+ & AHEA #3374 Hj2U2 23, dolEuojs &
BE #4708 AFez BEsq or|F 29AAY AMEA o] A48 5 A HAx
N2"e &4 @ Bao) 715 sl AT (Pattison, 1998). 18 2014 BE nle} Zo] COM+
AME AFSAE 837 "ol dlojx &7, 283 AMEAY T wet Mg A He
BzUs 220 RaHo] vEQoz Fag 4 QA Bo X, o2 £HE FEL
2 A2 & SFAAE AEets AHERE Atte W ATEYAE LT Favt glof
AAHA Alx" TEo] m2e AH/A A a7t A Aok

Client Computer 1

Oracle
Internet Explorer 1 s
Web Server COM+ Application
Windows 95 \m\ :
HTTP o L_-T—F-‘_'—F
Aequect —‘}
1
Cliert Computer 2 SQL Server
Netscape  H———1—" | mauret g:[aum} bJ-
Macintosh U N I P
- e Mainframe App
Cliant Computar N 'J CD
/ - —
-

Mosaic n

Windows 2000 Windows 2000

UNIX

(2% 2] COM+ 71¥F 9 Al&=® r}o)o]13 (from Eddon and Eddon,1999)

COM+ 9] &89 #FAL HlE7)1x 8] RIE(Asyncronous process mode)e] &g it} &
AT Alaw Ayt Zo] tie) ARgalol] o] Ax® REy} Frbghe] uwhel ALE-xtbe]
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A5 A7t FAEHA AMAY] 859 AsAY AYE BEste HEVIE 9% et
Ak 7]Ee HrInk Al 2"E ALER 2 3 AWdAe Hrt FEHI| AR A
42 d718k glojok Yo COM+E A-3td oladh #xl9 sjdo] 7Msazth

oy 39 veld A Zo] Al&zMclient)’t AY 23 L Al HWE o 8AHE
MSMQ(Microsoft Message Queue Service)7t WZd ol o] a3& AAsA =, A&
A o] £TFEH tE %o sIssA ok MSMQel AFZE AR 83 HAAE
COM+ ZAXVEZ 4= uA Hzo Agd 2 235 E st a8

Client - Server

‘ Recsive -
=1 . queue

[Z¥Y 3] MTS & MSMQ /1@ =(rom Eddon and Eddon,1999)
2.2.2 A|2AH] Tl &

COM+ ZHETJEQ /e giE dwtHl vlojeuolx9) xg)s} ol vio]a2ATEA}
9] Visual Basic 68 AHg-3t9 F2 /dste A%oltt. 22y, GPS A&EA g9 go] "=
U 239 a8 S7hA7lE A28 ¢ dAHA A2de M S 3L vA
A HEZ A dolert oy Ay £E7F wE wlo]3 8 AT EALY Visual C++ 6.0 &
ARE8l] AEEtedof gtk 18 4% Microsoft Visual C++ 62 72874 22 O0OP(object
oriented programming) 22-& Al&3la 19 dFo= F29 P S B
g, WHBTE ETRE EF JEE FAHO Ji, LEHAe A4 /L =T B

A5 o] et
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. StandAlone - Microsoft Visual C++ [break] - [QRinexFile.cpp =] @@[F)_-(:l
5‘@ File Edit View Insert Project Build Jools Window Help =18] x}
iﬁ“ (= s ) % % @.‘:’v R Efﬁﬂ%‘i%lstﬁpﬂav
QRinexFilc; — || (Al class members) »]| ¢ getDataVariablc
e MBPGV | FEE J@m,‘%% %8| E= 5”‘%

2lx return temp; ji
&» m_strAntennaType #l :15 e
. ~&p m_strComment . ¢
&? m_strCreateDate temp = atol(_str);
. & m_strMarkerName b
.~ m_strMarkerNumber
"-@ m_suObserverAgency return temp;
&% m_strObserverName
@ m_strPGM }
@ m_strRece,verNumber int QRinexFile::getDataVariable(CString _str)
@ m_strReceiverType ¢
¢ ¥ m_sttReceiverVersion int NumofSat;
& ™2 QNavigation CString str = ";
& ™% QNaviHeader long curpos = m_ofFile->GetPosition();
@--'1_; QNaviStruct long length = m_oFile->GetLength();
#-%% QObservationData m_oFile->Seek{curpos, CFile::begin);
-3 QObservationTime do
- %2 QPoint3D p J|
#-* QRecordStruct if (m_oHeaderStruct->getSatelliteCount() == B
=& QRinexile] g ¢ " ? 0=
#-"3 QSatellite - m_oFile->ReadString( str );
[gj---hg QSatelliteEqual<class T> NumofSat = atoi(str.HMid(29,3));
'5"‘—"““1{”. - g}j;' :15e
- ClassView} [E] FileView | 1e{]
Ready

[Z1¥ 4] Microsoft Visual C++6 7§37

a3 3a COM+ 9 AtgA AAE 8l rlolaR AT EALY Visual InterDevE AME-3He]
ASP (Active Server Page) Webscript ¢10j& o]&35ta GPS #1538 COM+ HEIJEE
ALESIEE JEE Rl ASP § AR dole 7]E9 HTML #A® AHA d#olA vt
ARGl Al HEste Aol ofde}, AE/AMEAEE HE FHE AN AP B
d 5 e 54 9 N dojolty, 19 5% Microsoft Visual InterdevE $§#o]=] 9] A}
42 AL FASAY, HTML = 2 ASP Z=E A&e 4+ o

- 86 -



. lacathest/intraWeb - Microsoh Visual InterDev [design] - [process.asp=]

& File Edit View Project Build erug HTML Table Format Tools Window Help
@@ s B oo ) 4 5 e | MR @ - vesin
twla BoE | - « B I u|T
o . y Al
Dim GpsProcess, Msg i 28 @Ii i
I¥ (Not IsNumeric{Request(“Mode")) _ R incl d
or 1sEmpty(Request{ "Mode"))) Then ; et include.no.asp
Mss = "MEM2 WaE MYStoy & ||, | Vel Index.asp
Else . Xgg]index_be,asp
if (Mode = 1) Then . X4 index_no,asp
set GpsProcess = server.createol © vgg logon.as
! GpsProcess.PostUsel Reauest(”id i gon.asp
R& Texthox Elself (Mode = 2) Then o :% logout,asp
set GpsProcess = server.createol . process,asp .
% Password GpsProcess.Postiser Request("id - 2.8} search, him T
51 Filg Field Elself (Mode = 3) Then X B stylesheet.css e
Taxt Ar set GpsProcess = server.createol [ [
B TextArea GpsProcess.PostUser Request(“id ;'\'@ top.asp L
¥ Checkbox Elself (Mode = 4) Then . %) top.htm
set GpsProcess = server.createol ...% i8] top_no,htm i
& Radio Button fpsProcess. PostUser Request( " id .. a D . ™
Dropdawn Elself (Hode. = 5) Then :
o set GpsProcess = server.createol
B8 Listbox £l G;;sFrocess.PostUser Request(“id
i sel
£y Submit Button End 155> wi_‘j i
# Reset Button xi=Msg¥> '[85 Solution
—i BUﬁOI‘f :Eﬁ:“ METHON-"DOAJT™ ANTINN-"MTODanty ae X E’] @ ,uca(hasvlntraWEb
F=] Hortzontal Aule Lol | 3 @ @ fifog (devmain)
BR Line Break Seurce
£§ Paragraph Break
7) Space i] 12| Description
A Label Click hare 10 add a ngw 135k
General | +{
Aeady 4 tin i Cot N Chod STREAMIING

[ 5] Microsoft Visual Interdev 7§37
2.2.3 AIEXt B84

A9 %—Mt& AN A5 A Al2"e AA tolojade a0y 6 I T ALEAR
B A8E A% wol dF AMEAY HRE dolEwol o] HAsta, MTSo| A5 o]
= GPS 2}_?’11131 AEJEES ASP oA A4t AaAz FLE MSMQY Hgd
AHERE ASAEZRE AFEYG Ao v2Us 2 94X MTS AEVEZ} 25
2g Al o MSMQEZHE Hx9 Hy 3L 7MAG &AM AHEsii ddh Az
@ﬂr% A duolAdA g ¢ en, He g5d Age Fd LEE
EE AMSEY Rz wA "

PF1 dn 2 4 30 Hoorfe

m
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SQL(Status%)
Pmcess snms -.-uu-.-u-..-.-..-.-.-E

File Upload

File Download

User Command File Sdve &

Queuding Process

yerrasenssnsananesnssnnspsanannne
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H
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If 1sResult(100%)

Put & Get
Status, File

DB setver
File &5 atus Info.

(29 6] |74k GPS Atz Alad" Jdx

AL BAME A5 AF B AS Ay @R ¢, a8 Aed A8 4 9
& FAY 715 & AFT3At o] BAHNA vhgd GPS AsAY FEIEE A8
AsHelg a3 Bt AMER BHNAE A2 Rl IS FE 22T flo
U MBz 2g AFste ol 9 AW FaE Fol7l Y8t &4 ASP dAE AHEE)
o {4 A% SH2E MLt A8HE A RE HAd Y. =, AMSabe] AEH
g Fd4s AT Y5t ALEAe AZE File Storage] AAsIA 2 RAUA HolH
Hloj 2o AFetAl B ZUA HHEE FAEL AT

A8 BAAN AEE FEVEE e 2
P AgA AF A2

Cookie® AHgstal molle] A&t AHgate 28 Aste BEUE
Uoalg dre/gders AXVUE (29 7,8)

AH&-2Ee] GPS A8 E AMuo] A%sln, AMel® GPS At A5 S FAEs] 95
HEUE
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&
Command j
upload File SHMTIY: '
View Status BWData WA S X EWGPSWSEDS1770.02n (o o
TEMA: 1E
r x 5 I
; |CEOEDL ) 3
RBESH: pisk O Database ® :
|
#= AR [CIGPS
- CHIUT770.02n ) TABKIT70.02n
4 B CHIUITI0.020 7 TABKIT70.020
WHITBA  BCNUITIN = TEGNITT0.02n
CNJUIT0.020 ) TEGN1770.020
[ JUNJITI0 020 3 WNSUTT70,020
IR 31 =) WNJU1770.020
) WULJ1770.020
B WULI1770.020
suwn1770,020
mgosQ:  [SE0S1T0.020
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‘a http'//IQZ 168.1. ?/viewslatus asp - Microsoft Internet Explorer
(D) (E) §7I(M) §)|§'7I(A) E?(T) EE%’(H)

@9@- @ Q@@ pm ﬁ(sww é\mmm@ - w. j@@&

A

Command

Upload File Number, Observation File Name Navigation File Name Status
View Status
1 S0UL1770.020 S0UL1770.02n =S
Q) BERRRAN PR IR 5B
ROt Sla A8 -’;:DME*%I...W
gﬁu‘?a’g%&l
e 018: souli770.2ip
me ga:
s AHE!‘: 182168, 1.7

DR I IS ZEEIN RESARSLIR
g J[CAz@ [ a2 | (snzzm)]

FloR ga2 Diusk w7 2 98 2w

[2¥ 8] A2ld GPS A& 2= { Holx s
2.2.4 GPS XI=2x2| gEHE

H2Ya 20 928t MTSoA AME&HA 2 GPS At xel HEVEE ALgA @739
A AsAE BEIE A g7t A& F MSMQol A€ process queuedA] Hz
of Ag Algae 23FE H3HA He o] FAFNA AMEAZE L AF X WA
ag} sigsl= GPS AE X8 COM+ %EWEE st AHelstA o

COM+ FEVEZ GPS ARAY YnYZL FAL /MY 2 Fde A& Luelse
FEY WEUES MTS SF5kx ASP %41 Mg Aololy FmeFo Gt FHE
ZobEE Axde) gadol=st Byt Rolth 71&e Alads e Axwel 1

gol=A A S £ZEdolE dadol=sie WAREE HAHYT
EQ, AR T Bol MzUs 2o AEUE 4Y9 It AR &
574 o AFoz vEdd Audd 4202 Y 9=HE & F Aok ol
AgAS 7kl mek AME BAG Azol FHSE WAREE 2 &
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Wz 20N ANE AEVES By 2o
7F. ADO HlolE H& AXWE
AgA AZ W GPS AE Aol WRH ARE $4 E: 4 2L F YRS
A2e BTEEClY, AESo|H /| EAFEE ODBC 2R A8 Holg 22

E AT F A1gA |
U 23319 A8He PEJE
AbEAe]l ZHE2E diolEjHo| 2o MEsA] ¥ File storaged] A4t AZE
e B¢ AHEste AXUE|T
t}. Rinex A& load AXVE
A& ARl Al AL Rinex $YE WERE loaddtAY HolEHo]AZ ALste
AIXJEoo|},
2}. Rinex A& tH|3 AXJE
Atg-Abol Al =AIRELE Rinex A8E GPS A& xe 7
A 718t WF 9o g & qrtEsie AXUE
uh A& AE Ay AXUE
GPS Eui59 A8AYE Fste FEHET
vk doiEY A AE] AXUE
GPS Zui59 AEAYE Fsts FEXYEY
AL UEY 28 M BEPE
GPS HEY AaAYE Fdste FEHEEo|T
Al A3 A5 $4 o299 HIWE

HEZ BE $52 28 s)
o},

m Hfl
e

£

o] FEE WFEHE o] & A8AE, J|EF AEE o]&F A& A F AL BYY

HHe|EZ 27 HE BEo

Y

2.2.5 HIO|E{Hj0| 2

GPS AaAelE 9 dolguolaE A% 7S €53 UulA7vE AFsIGh =

£ HolEE GPS &< EPOCHO| 23 4y =doy, 71F XYZ #EE A€ 35sq
AeEFstAtt. olgA st Hl=UA A ALgaLe] ztE A Had HEs A9

1% AEE AEsHA FAT = glon, dHolguolx AFe Frtste R3)

7 AlEY. delgdola ASY HEE Yt Jigd FEXJEE ODBC(Open

Database Connectivity) & AEZVER o]7]F9 dogro]x Av(LetE, MS SQL A

W Postgresql S)o B&E% 4 9l 7) A Fete AEFEG

oy

‘.,
(o]

ofr
o
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3. Z& ¥ g% A

¥ 719k GPS AgAY Axde T2EZE Y ok €& Bl ARE HFstn
g A ARE A$ 2E 7 UEF o] GdF GPS AHEA 48 F% GPS ARA
gl & o]838l] GPS Az e UFFo2ZH GPS ASAHY A2"E FYIA Yolx 5
2 319th £3, A2 SAAA A4 2A g MY AgAE 2ATEYAE A
3tA &3 HTML 7%g E58te] BE 4AA AMEAE AdstA 2 + A HA
oo}, AMgAe) AFT &40 Folgde Aol MM A8HYE st ZE AL
27 TLF A5AHY 4ed BT F A4 IAH COM+ #4E F48 GPS A8 A
g FEVEE /Mgsted 2ol FItHE GPS AEAY LdneFy sdd A8HE A
€ 71E9 2-tier N2 Mo 288 ARG FFE 5 YA HAoH, MEA A
2E GPS AR AP HEYES WE R Ago] A&sta ddd & Ay B, AHS
ztel Frtel Wt FotHE HlEYL 239 R PdsaME anygez o Mg
T 5 A HAG. A5 Ay BELE AHEAT 4 DA wE gFd AsAYst
olFold £ JEF FAHNCH, 5] F7] B A2 AR At ARHA OdF W&
o &% w& AR FEA4E 7RG A AEAE EEL ZEE ol 8T A
2 AdSA7 ddENen, FF AR g 2HxA, HEHE o)&F A8 A F
o qge AEAY g0l £FE dAolH.
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