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LandXML is one of the example of using XML for supporting land parcel data 

exchange which it is developed by the group of civil engineers in Europe. It is 

designed to support many types of related land data e.g. land parcel, road, surface, 

field survey and pipe network. LandGML standard is developed by OGC for 

supporting GML to present LandXML data. 

This research develops the prototype system which serves parcel data using 

OGC web feature service to be the elementary data in data exchange following the 

LandXML and LandGML standard. XSL technology is applied to transform GML data 

format that obtained by WFS into LandXML and LandGML data format. 

The result shows the possibility in applying WFS and XSLT in parcel data 

service in LandXML and LandGML formats. The LandXML results can be used by 

CAD software. This can be proved that LandXML can be used in parcel data 

exchange between GIs user and CAD user. In case of LandGML data result, it 

cannot yet prove that LandGML is useful for data exchange because of LandGML 

standard is in the state of development and no any supporting software viewer so far. 
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dszba r i l i n  XML ~ d o a r i u a ~ u n ~ n ~ a n ~ d ~ u u ~ i i a y a ~ ~ d a ~ 6 r n u  ~wwui"uu~muntju('La"qiu 

&iu'in? nssuT~1~i luqlsd (Provencal, 2007) LandXML g n a ~ n k ~ ~ l f i d r i u i 4 y ~ i ~ ~ f i I 6  

vaiudszmn ~ d u  ~ i d a q d ~ u .  nuu, Aua?. $ayohim. TRtsahsviaSi dunu (crews, 2006) 

u a n l i n a  LandXML CqT65unisaCuayuqin OGC Tnui OGC \&$wuil f i  GML version 

3.01 naz 3.1 ~6ulq~u LandXML Cmoodmq&?"lu <LandGML> (Burggraf. 2007) 
I, 

so, 4 vL/o 
9 7 ~ ? q ~ ~ ~ ~ ~ i n i 9 ~ ~ n b b ~ l ~ 9 ~ ~ ~ m " ~ b b ~ ~ ~ ~ ~ w ' ~ ~ l ~ ~ ~ ~ ~ ~ d 6 b b ? ~ ~ ~ ~  b ~ ~ ~ i ~ ? ' ~ ~ n i ?  

~fluTnit$ayaidaqifluciiutdunor'ia~i?u~~bLnsu Geoselver L d a a m R ? i u ~ i ~ a u ~ u n i f  

utjw$ay aLmzammaiu<mLbfiqszwiiq+ay ai9aa916 T ~ U L ~ U ~ ~ ~ ~ ~ L L ~ U ~ R ~ ~ ~ ? I . ~ I " ~ B ~ $ ~ ~  a 

nd~sd~ui~finisLbanbdduuadaaniLuuwiuuiws~iu"uaq LandXML s?u%% L ~ ~ ~ G M L T ~ U  

d ~ u ~ ~ r q a & ~ ~ d o ~ f i ~ $ i < u ~ n w m z $ a ~  t ~ . ~ d a ~ ~ f l ~ l u d ~ z ~ ~  almu ~ m u a i & u K ? a d i . ~ $ ~ ~  

~ d ~ q i f l ~  a d n .  ( d i r i n ~ i u n i o d  joddfluL?!ainan~nsou) s ~ u W B ~ ~ d ~ ~ u u u i ~ s j i u n ~ s  

' ~ f i ~ n i t $ a ~ a ~ ~ d a s ~ f l u d i u b a " u r a a r ' i a  1X11ri WMS, WFS d ~ u ~ d i r u u i l f l u  nioGm~n'u 

~ a y a ~ ~ d ~ ~ ~ ~ u l u ~ i u $ a y a ~ l ~ l u n i s ~ ~ u ~ a y n i i d a ~ ~ f l u $ u ~ ~ ~ n i t a ~ n i ~ u u ~ d ~ l d  

auizauriu$auaudaqdflu6ubbuudaanLbuula" 



1.3 aeu~arj;l~asni~SCu 
Y Y  Y 

% ~ ~ I ~ ~ ~ u R F ~ C ~ I U I T ~ ~ ~ I P ~ U ~ " U ~ ~ L ' J I ~ ' ~ ~ " ~ ~ ~ B ' ~ ~ C  

I .3.1 A n l n P ~ t w i $ i ~ v a a  LandXML L L R ~  LandGML T ~ ~ ~ L G ~ A ~ B I P R ~ ~ W S " ~ . J I U ~ ~ ~  

d ~ d u a t ~ r i u ~ ~ d a ~ d " m u ~ ~ a z $ a y a i i s a ~ k ~ ~ u a . a " a ~ ~ i i ~ u  

I .3.2 ~nmPnsaahaszuud"mu~aq$myaLLflaqk"mu a.d.n. ~ ~ a . [ % ~ ? I u ~ q a d ~ a d i w F u  

n i s < m i i ~ a n a i r  LandXML L L O ~  LandGML L~aL?IuiubLuu%unisbLanLdduu.a"ayaLbdaqd"mu 
V 

I 3 .3  A n ~ ~ $ a i i i v u m v a q  OGC '!,m"~rri WMS, WFS ~m7MvPd 
A 9,- 

1.3.4 ~~uiszuuai~au~nfifi~ij6u~~uu'vI%vusnis~aya~~da~d"mu 
d, .4 

h$aYaaosn i8u iuudaq~"mu i ~ a : . [ ~ n ~ f i h ~ ~ d ~ ~ u u $ a ~ a ~ ~ d a ~ ~ m u ~ ~ a n ~ ~ u u ~ u . [ ~ u n ~ s  

L L a n L d ~ u u L ~ u u i m s ~ i u  fmudszuuaisau~nnfi~ijsiu~~uu~a~uisovii~~u'b~uus:uu 

~a~aiiu5uuame;LdmM"a'bd 

r .4 a o u r ~ ~ n i s n ' i ~ i u u e . r f d s ~ n s o . ~ d ~ ~ n ~  

s ~ u u a ~ s a u ~ n ~ ~ ~ i j ~ u ~ ~ u u ~ i a ~ u n i s % G u ~ n i r ~ u ~ ~ ~ d a ~ d ~ u i u ~ a a ~ C i a  
ds d 

% a ' ~ U ~ p l ' ; ~ ~ U ~ ~ ~ ~ ~ ~ T F I l ~ ~ l U L L d ~ 9 d ~ ~ % - ] " U ~ ~ L " U ~ n l ~ ~ l Q 7 ~ m ' Q ~  

1.4.1 S ~ U U A I E ~ ~ L ~ A ~ ~ ~ ~ ~ U L L Y U I ~ ~ ? ~ ~ S $ ~ ~ ~ L L ~ ~ ~ ~ ~ M  

1.4.2 iaya=na.l LandXML oaz LandGML ~ z d s ~ n l u m " ~ t J ~ a y a 9 l n 6 a a d i ~ b ~ ~ a ~  

Giuw.d.n. 

1.4.3 s z u u ~ ~ t ~ l u ~ ~ l f i ~ ~ i j ~ u ~ u u ~ ~ ~ u ~ s n ~ ~ " u ~ n i s ~ a y a ~ ~ ~ ~ ~ ~ ~ u ~ i u ~ ~ u  

L.ao~?aLAal$Sanpllu6u$ay a ~ ~ d n ~ 6 2 u  

1.4.4 ~ z u u 1 1 ~ 1 ~ ~ ~ n f i f i Q ~ 6 ~ b L f l u ~ 1 u l ~ n ~ a ' ~ 7 ~ ~ 7 u  Web Browser Mozilla 

Firefox 

1 4 . 5  ~ ~ u u l l ~ l ~ m f i ~ Q ~ ~ u ~ ~ ~ ~ ~ ~ 1 ~ l s n ~ ~ l ~ ~ a n ~ l ~  LandXML. GML, 

GeoJSON ILazLandGML 

94 0 

I .5 asrnw.Gunis?Gu 

i ;~umau~mua~~~wjcpi~'!,d~ 

I 5 . 1  ~nw~ns~as"i;lo:uud"mu.[udszbnfihumiufiaadi.r$a~aLLda~k"mu al1.n.. 

~ns-rrp51.rraq LandXML s ? u h  LandGML ~ ~ ~ ~ < n n l l m z v a a k s . 1 a 4 i ~ $ a y a ~ ~ d ~ . ~ k ~ ~  

1.5.2 A n r n % a i i i v u m ~ m  OGC 1rn"~~r-i WMS LbazWFS 



1.5.3 oonLLuu;dLLuuilflunis4mL~u$a~aLLda~iZul~iu$m~amLLdadd~u 

~ f i L M ~ l ~ f i ~ ~ ~ ~ B ~ d ~ f l Q L L d ~ d $ ? ~ ~ ~ d ~ ~ L ~ ~ ~ M U W l ~ ~ ? ~ ~ l d $ ~ ~ ~ L L d W d d ~  a.d.n. 

1.5.4 oanLLuufnsa~hd~~auu$a~aLLdadi?u~'~flunisLLanLd~uu$o~aLLdaq 

$~ulfiL~ui:auriurinwmzLLda;Ik%uwiuniaciia$a~audaadflu a.d.n.Tm~16i~Za~insy~iu 

LandXML ILaz LandGML 

15 .5  4m~n~uuu"ol?auda~d?u~~znmfiout?uiiaoen~~uuuaz~wu~~dounsu 

d t z q n n i i u u u u ~ ~ a l . a " b u n ~ s ~ ~ n 9 ~ ~ a z ~ u ~ u $ o Y  a ~ ~ d a ~ ~ ? u l j r l i ~ u i m s ~ i u  OGC 

1.5.6 nmaaunisl$Tdsr~nsu r~azms?qflaumaiunsufiau~n~%ny~essni~'~io 

s?u~~n?iu~n6aiasam~u"a~aLs"ui~fi~Lbdaad~u"ua~unfiis~1kin~dsunrudszqn6 

1.5.7 asduaLLazimiitiodiuidbiu~qzdd 1 . I  



Aftmf~i~ailAh4~83 LandXML ~ ~ W L Q ~ W I ~  SIUJIU 

v 4 
Web Map Service (WMS) 8 n ~ ~ a n f l i t  ~ 1 0 ~ 1 ~  Web Feature Service (WFS) 

+ 
oanbruyd~~uuLlZ~unis~n~~uh~abrda~R?u ' 

I ~ d ~ s u h a ~ a d a a ~ ~ u u l ~ ~ ~ l ~  LandXML ka: LandGML I 
I 



~ i u ? . i u 6 ~ b i ~ ~ m m s n ~ ~ ' ~ ~ ~ ~ w ' u u ~ ~ d i ~ k l n i t 1 3 f ~ ~ n i ~ ~ ~ ~ ~ d ~ ~ d ' 1 u c i i ~ ~ ~ u  

~ a k n  0 u ~ ~ u ~ d d f l u u u ~ ~ 4 a h 4 ~ ~ 4 ~ a ~ n u d n ~ d ' i u ~ ~ u n i  t 
uin?3ium.r LandXML n u k  ~ a n d ~ ~ ~ ~ n ~ d h ~ m ~ ~ h 4 ~ < ~ 1 1 f i ~ # ~ f i u k n ' ~ f ~ ~ ~ ~ ~ n u d n 4  

.I4 i 
di iu lud~z~~f i lnu  t n u a i ~ f i a a d i a ~ a ~  nudn4d'iu a .d.n. (dirin~iuninlaplnnu~na 

~nalilznzzu) ~ u ~ ' n a ~ u u u u i m ~ ~ i u n i ~ l 4 u 3 n i ~ ~ ~ n u d n . ~ d ' i u c j i u ~ ~ u i ' 1 ~ ~ ~  Muti 

WMS. WFS d~uflluuufh#Iu nidnnluhy n u d n c d ~ u l ~ ~ ~ u ~ ~ ~ ~ ~ ~ u n ~ ~ ~ f l 1 1 4 a ~ ~  
A.. * udamnuriulliiinimanuuu ~Aalfl~uui=:aufiu4a~ aurln~d3ufiuuuudaanuu~1~nu 

imf iuadtu~wiey cr postprem~ un:ilnitt+rn~luloi ww ~$a ' l t~ t r t ru l iwu~u  

niuirnrii4iuhdiriidzantniwuiniu 

I 

Database 

C 

~ ~ 4 1 ~ b i . 7 ~  

CAD 

4.. .I u u ~ ~ ~ i u ' l n l i f u ~ r i u r z ~ u ~ i r n ~ ~ n f i ~ ~ i ~ e D i u u ~ u n i 0 I 4 u 3 n i ~ a ~ a ~ d a ~ n n u n ~ ~  
A i n'uui~urnsufifliilquimaiuii#au'luniou~lil#~qa tntlnitu~4iluun=:~~iay~hufiu~iu 

n i s ~ ~ % i i u $ u u a i ~ h  &1m~afi4$aq n u d n ~ ~ ~ u d 1 i n u n i 0 u n n ~ 1 1 ~ ~ u 4 i i ~ ~ ~ u i m ~ ~ i u  

91" LandXML unr ~ a n d ~ ~ ~ b u d ~ ' 1 ~ f l ~ ~ i ~ ~ m ~ 1 f i u u u u 1 f i ~ ' i n i f i ~ ~ ~ u d ~ 4 d ' i u ~ ~  



$aynudnqdAuoi?adiq~infi.d.n. d?urzuufiitau~nplfi~ijn"urruuniolS;Gnio$ayn 

uda~dAudtznau1d6au d?uozuu~ iu~aya ,  Map Server LLnzfdrLLnoudTzLln~iq$.a" 

2.1 m m u n j a d ~ u  
d e  A 

uins;iunira9i;lozai~~~wu~"11a~fi.d.n.~u6i~~~uin~;iu~inn~~Y;au"11~~flu~ 

~ivunrzuuiid7aasdgu~u~rzbnfiImu %q i i~nLnn~u~n i i i bLwud  l i i + a y a i i n i o F q i a ~  

L~wudtdoaonTaund'iu4iLflu6aqi;nirfi$iqrzaiqLLwud rdal+iIunirna;dLLwud v'oazd 

Lrdnddgu d a l S ; n t i u d i ~ ~ v i ~ a a ~ v ~ ~ ~ v ~ n m ~ d ~ u ~ ~ ~ z i ~ ~ ~ v i . ~ a a ~ ; d ~ ~ d ~ ~ d ~ u ~ u ~  jii; 
4 d 

auia iirudq ;diia ~~a~unz i ; n? iue~uw 'us "n ' u~~dn~d~u~ i~L~u~ad i~1~ fmu i i n i~F~a 'm lu  
* % ,  
w 4 4  

s d U ~ ~ ~ L ~ U s i ? L ~ ~ U ~ ~ 9 i U n ~ b ~ ~ a ~ ~ 7 d T ~ n ~ ~  M \ I U L W B ~ ~ ~ A ~ ~ I U ~ ~ Q ~ I L L ' V I ~ ~ Q  ;di i .~ LLnz 
A 9,s 

T U l a ~ L L ~ q S d a ~ ~ ~ d L L W M d ~ ' o ~ ~ d L L d ~ 9 d ~ ~ f ~ 7  

n i r i m ~ f i u $ a y n F ~ i a . j ; i ~ ~ w u d ~ ~ d n ~ $ R u i i ~ ~  qz ia~ i i u~ f l u$ayn~3~~n"11~1az iayn  

~ l ~ L ~ ~ d d ~ ~ n ~ ~ ~ ~ L ~ ~ L L d ~ 9 d ~ ~ " I I B d ~ ~ ~ ~ d " m ~ L L ~ ~ ~ L L d ~ d  Tauqzia~fiuu"oynKandi?r?ru 

aiouuvni7; iun i~kkbbnz~a1~u~iunzb; i i ;ua~19nzb~uu~a"buai~uu~i~~z~~u Tauin14 

a ~ i ~ 1 a u a d ~ u o l j u i i G n ~ i u d R u ~ ~ n z ~ f i u ~ 4 i a a ~ d ~ u  
1 * 

d w  di 
r z ? i ~ ~ ~ w u d  ~ i l u ~ ~ ~ l u ~ ~ u r i u ~ ~ 0 1 n ~ u u ~ u a ~ q i n ~ u ~ i ~ i a a ~ a u ~ ~ ~ ~ a a n ~ d n i ~ ~ n  

cl s d d 
~v~avsamnl6 R~lolziuaenciroR~nziumn du;dn w n u u i ~ h i ; a u i  a ni iqxai? 50 .a.u. x 

50 a.u. T n u ~ ~ u n a i u n i i - r u i a l u ~ ~ d ~ z ~ ~ f i X i u n z  50 LAU v'oa 2 ft&~uolt  flu I r ~ ~ i d  Tau 
dl 

~ a t t ~ i ~ ~ ~ w u d u i ~ r i d ~ u  I : ~ . O O O  ~ f l u u i ~ t j i u  ~ i n t i d ~ u a a ~ r z ~ i ~ ~ ~ ~ u d ~ i ~ a ~ i u ~ ~ ~ ~  
1 a u 8 n n i u n ~ i u ~ v u i z f i u  ~ d u  u ~ ~ ~ m d ~ f l u r i i u ~ u ~ u d a ~ a i ~ u v u i ~ ~ r d u v ' o a d ~ u ~ f l ~ ~ ~ d n ~  

Gin7 u ins id~ua iqau iu~3u 1 :2,000 , I :I ,000 v'oa I 500 R1X 

2.1 . I  drzmnraqrz~iqrLwudaaqnsudRu i; 2 dtzmn fla 

2.2.1 . I  ozQiqowudninZu~u Lflusz?i;lawudda~i~qinvY avTjn;iuLLwud 
4 W "  

i-rrma~mu:iil$ninAu~u (Ground Survey Methods) 

~ ~ n z ~ i r ~ a u d X ~ u ; d d i u ~ i ~ a i n i p l  (Photogrammetry) 

6iGnmnfufn~iiiLwud ~ X n d i ? i i  n i o a 4 i ~ o z ~ i a ~ ~ w u d ~ ~ u u ~ n i i o u n i t  

i a i i ~ n r ~ a h . r ~ u ~ i u a a ~ ~ i u d n r u $ ~ u ~ u i m ~ a u Q ~ v a  iq~idluL' ludl~~qka 'a~u;duuu 

i1-q qui;wn~ur%asi;qnioqan:Liuunr~u~mZ~uigu il~qfiunoud~uijo:?iqLLwuiad 2 

d rzuu ;a rzuuqn'aain UTM anzozuupiu~6iiilliam~~u %ansud~ui ;uPouiu~: : l . a"~z?i .~~~~u~ 



ozuu%~moin UTM ~ ~ u d s z u u ~ h ?  ~mudPno~nird?ud~aszai~LLwu~szuu~udfiiL~m~Gu'I~ 

Iqutzaidowudszuu~~moin UTM naudld~unis<mo4iaszaidLIwuiszuufi<main UTM 
I I 

'Lu~ui~nodnin~ui i ta~aan~oum~guw'adszbwn T : ~ ~ % % Q I ~ U T M  i ~ a u n i s i i u a m  

ahaszaiaraantudftu~.a"8m~ipd~anbabaaiLs~&ob~usau6 1830 ~ m o ~ i u a m u u ~ u r t ~ n ~ i u  

Indian 1975 

2.1.2 ouaflmb~dsruudlsr~ubw~d'iu (Land Information System:LIS) L & f l l ~  

u l u l s ~ m n l ~  
4- A 4  

(Nori, 2007) ~ h ~ i a i i ~ s z u u $ a y a 6 i u 6 m u w u n i ~ ~ ~ u ~ ' I d a " d s z ~ u a C n s ~ ~ n w ~ ~  
d 4  l 

d t z m n t u ~ d o  W Y ~ I ' I U ~ ~ E I ~  10 diwiuuil;idszuu$aYa6iud'iuku~nitimd~oeii.jLflu 

ozuuPuniioiriou oiuj~mauoua~ianaiuhe~nin~aiuairtdaJullinwaaaaozuu 
I 9  
4, 4, o a" A 4 2  I/$$ 

%aya6iunmunqmnlau ~ 4 ~ d . r  ~ a ~ d 1 7 1 7 L d ~ ~ ~ b L d ~ d ~  m"uu'IuY n~nua$od~mum?a Cul6~rri 
9292 s ~namonrJu. j~u?uuin d~l~lu.oanm~iiuluida~ra~nisimdiszuu%ayn6iud~u'IGGnaiu 

w'uoaY~~~.r$u Pmo~in~PuPa~6iunou%~~moi~~iuidauimnisszuu$~ya6iud~ua~is~flu 

o z u u d ~ u n i i  LIS daqzi;$aya~iudLioa%adn'ud'iu G~rri $aya6iu~namtnsou a'ayaflu 

laya6iuandszniu $aya6iudszaino %!aynq!hin?n L . L a z % a + ~ G n n b m ~ ~ ~ d f z b ~ ~  da 

u i n n i s G d i  LIS d d  d ~ d ~ ~ 6 u % ~ ~ a L f l ~ ~ n W ~ ~ d ~ " a " L % l ~ d % ~ ~ ~ ' L ~ ~ d b b ~ ~ L ~ ~  Rqz; 

drz~ua~~Ouariisuindani~~i1dl8u61ud'iu ~ a ~ r d ~ ~ a ~ ~ a ~ d ~ u s z & u n ~ w f a u a a ~ n ~ s  
PC$ P 

f l w u i ~ m z a z f i a u n ~ u a d ~ d ~ d ~ d ~ u ~ ~ u ~ 6 b b r i b n ~ m s n s  (~ansaauazdntru~w~mmu LIRE 

uan~in~C~16ndia~; l 'Ludau.oa~~aiu~d~~uuims~iu~duan'u.oa. j%a~n Gnisisldi$ayad I %, 

i i%ou{u ~ . ~ ~ ~ ~ u ~ n ~ i a n i t ~ w u i  LIS ~ m z d r ~ a u w a ~ i ~ q ~ u ~ ? u u ~ u i o n i s i m n i s ~ ~ u ~ a  

Iudauao~wadszPuaC~Q2nas~:l6Qu~~azwadszPuaCd~ud~ k ~ ~ u ~ a d n Q w o i n s 6 i u d i h  

oazmamsns@da"dszPuatilin~~"mubulm" u ink~d i in i tCd i~ i3uu im~iu~Zuan i r  

%uszm"Pldsz~w n 
a 4" C 4  d  

Ian Williamson l 6 a ~ u i u u r u a ~  w ~ d u a ~ u d ' i u ~ d p ~ d  2.2 &uamqdszodnL~on?zdi 
4, 4 naiu~%iki idunuin  ndidaosdszains$~~dozbaCqinnhoins.juL~ua%a'o.riiuimuLwa 

nisu7uioGnioignhd 
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flifimnl? (Williamson, I. et al, 2005) 





Average hewrhdd mcome 

High r 
Medlum 

Copulatien da- 

Mcdium 

m b u  

I-r 7 
L a d  u t m  

7 
~esldendal. h d u h a l  
CornmerC la  Remadanal 

High . 
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a-puc8'' 

J @n 2.4 unnquua~nliiut::uudi~~LnfiIZu(~ale. P. and McLaughlin, J, 2004) 

2.1.3 &-~aii.jh+j ~bmi~uiu~a~udn~d'iu'~udo=:~nfiInu 

drnmf i~nu~~niuuuau. j iud~~u-~~~~f iu  ni- du ntu 

$3u unr n.d.n. ~lldu nin.jd 2-1 ~l lunitw~dauud. jra. jnuni~~~n~~t~i tuiu '~a. j  

ley audnqd~ua.1.t.n. ~ ~ u n i n r n n a u n i t u ~ n . j ~ u u u ~ ~ ~ n ~ ~ i i . j ~ i u ~ ~ ~  n u ~ ~ ~ . j ; t ~ u  

l u  fiu LandXML &a:: LandQML ~d~finm.l iuLf l~~f l~LL~:L~~i=:~~dq=: '~# LandXML 

un:: LandGML ~ ~ ~ t m n i m ~ i ~ ~ ~ . 6 i ~ a s h n i t ~ n ~ ~ i ~ ~ ~ a ~ ~ ~ ~ ~ ; t ~ m ~ i . j ~ l i a u . j i u  





2.2 n l ~ B ~ ~ ~ B ~ u ~ ~ l l u d l l d ~ ~ u ' ~ ~ B d ~ a n d ~ ~ ~  
* * 
w a  d 

LandXML L~uuims31u$~muiBu9inad~nt  LandXML.org %drhmdauLua~ 1999 

~ L U O ~ @  US DOT EAS-E L L ~ : ~ I ~ U ~ $ ~ ~ P L L ~ ~ U  Autodesk lu@w"ul ~ L a z ~ u ~ ~ $ ~ u a d  6nr; 

16ruiuni1d 37 drzrnnihlan ~n j u ~ ~ ~ u a ~ u k l u ~ d ~ 3 ~ ' ~ 1 ~ o n ~ u ~ ~ a z a ~ ~ n ~ r o ~ ? j ~ f l u  
9 Y 

a u 1 7 n n j n u n 4 4 1 n ~ ~ u ~ i u  lnuiintju A ~ m u  531 n u q i n a u i ~ n 5 ~ v u n ~ f l u ~ ~ a u w ' ~ u i  

(Crews, N, 2006a:) 

LandXML ~ I O ~ L L U U % I ~ . J ~  XML L a ~ l z $ ~ l t ~ % a ~ ~ ' Y I l ~ h Y 1 ~ . j ~ ? n ~ O ~ f U 6 1 .  

44 d 
ni~6iuniSdir~q?~?nLLaz%o~anirqidLLWu~nm~P~nu a.rQn13uw"iunit~wuli?uLLaz 

gay a a s o n i h w  

ALLOW 

COMMITTEE 

COMMITDATE 

BOOK-NO 

qnaiunosunitauda uanqin6 LandXML i?~l%u software o i l d l  u l n n i l 4 0  software ~ d u  

Autodesk, Microsurvey, Eagle Point, Bentley. Trimble Lflufhd ~ r n z ~ d o ~ q i n ~ ~ d ~ ~ u ~ L i 3 r r  

XML ~ ~ ~ P I U I ~ O I ~ ~ % ~ ~ ~ I ~ C ~ I ~ ' Y I I Q  Web Browser i a ~  (Crews. N. 2006~:)  

LandXML schema L f l U . j U l ~ O ~ l U ~ l ~ I L ~ ~ L d ~ U ~ % B ~ f l $ ~ ~ ~ l ~ 0 ~ f l ~ L d ~ ~ ~ % ~ a . J ~  

n i a 6 i r d i n ~ n r ~ u ~ u s i ~ ~ n ~ % a y  a n i . r 6 i u n i s d i r ~ ~ ~ ? a i s z a i 1 a a a v l 6 ~ ~ ~ ~ 6 ~ u ~ u ~ o ~ a n :  

rznjidnnu~qLna5:uLn~o.o.lu'o?qisldiq~ i;Eduuub~yni'13unis~ian~dbuu$iinq~u 

ariu~i~~din?uysiu%~ya~1~z~dr~~nrud~:~n6hY1u GIs 

f d ~ ~ u u a a d 6 r ? a r r a ~ n ~ m a a ~ a ~ d a ~ M " ~ u ~ u  LandXML schema L L ~ ~ B I W I ~ ' ~ U ~ ~ I L U U  

< ~ o o r d ~ e o m > < ~ i n e > < ~ t a r t > i  I 3 :n n ~ ' . u  6u ~ < / ~ t a r t > < ~ n d > i  I it q n f i u  6u X 
d 

</End></Line>. . .</CoordGeom> nlTL"~ludf~ element 11.4 LandXML 1% reference ID 'lu 

nisdausia element iuihi?analr~od Xlink ~ l ' l f i d f l l u l O ~ L ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ 1 ~ ~ U ~ 1 6  

rinaa:rea element lu LandXML ~3uKnaru: 1 element 1 object 

R ~ ? ~ J V % J ~ U  

n7seysy7w 

~m- ,nssun?s~yu~ 

a ' ~ d i 1 ~ ~ ~ w t k 1 s ~ ~ p d b ~ 7 " ~ ~ ~  

A W d  ba"UWU9aQ 

gduuuaovioy a 

string 

string 

string 
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2.2.1 LandXML Data Model 

LandXML version 1.2 i4Lfh-l version $f?~lUum~I?.Ldu$ 18 L ~ f I ~ 8 4 t l l R ~  9 

2008 a r i u ~ y u a " a ~ a C / ~ i / u o h d 1 r ? ~ ~ a : ~ ~ d a ~ C / ~ u ~ m u 1 ~ ~ 6 ~ = : ~ ~ a ~ d ~ i a ( i 1 . ~ 6 ~ 6  d?u  

riunz~~ummZu~~;li;nuam;11a"l~n1~1e~u~nn. 

2.2.1.1 Parcel 
2 d 

a6uauu+ay auda~~ ' i u~uda~"~~a~~ i~%n 'm ,  wun. dozmn, [ i im~ra .~ ,  1 0 ~  

~,~a:fiui s l r~os  LLLJ~;~C/EM 

2.2.1.2 Units 
d ~i lu  element C/rz4ii~lrri~o~lflunir5m~munx!uLLazG~nl~~ui~~~u6u 

Y 

d u  radians ~ ~ a : d ~ y u ~ u ~ m m i u ~ P I n ~ ~ ~ ? u ~ ~ u u i ~ n ~ ~ ~ n ~ n  = 0 douFi~Gfinltnlq 

f l ~ ~ ~ W ? U L a ' u U l f l n l ~ u l I n  0 ' a 4 f l l ~ l n ? f l ~ t l h  i; Element risorilu Metric ttaz Imperial 

2.2.1.3 Application 

Application  flu option element dr rv8~~ed6~~?dahq~enf i7 r  LandXML 
t m u 1  o~uazdomaos Application tuaaq Application URL rod~w'ln Application L?RI%?I 

nlsfls"1.~ file LandXML 



Units Metric 

Av~lication Author 

LandXML H 

CoordinateSvstem 

Personnal 

SurvevHeader 

MauPoint 

-I Survey SurvevMonument 

Center P 

- 

- 
Line End 

Monuments Monument 

CgPoints CaPoint 

n 

1 CoordGeom 1 Parcels 

Title a 

Parcel 

fl start J 

{ T I + ~ I  Center 

2.5 1~7~.16&ml89 LandXML Elements d1flY-J software Landonline (Crews. N. 2008b:) 



2.2.2 n l~<Ut4 Ip  Multi-Domain Data Interoperability \U LandXML 

LandXML ~ ~ u ~ r n d ~ = : 1 ~ ~ ~ u ~ ~ l u u a ~ o ~ ~ ~ u ~ i ~ ~ ~ u ~ ~ ~ i 9 ~ 1 u b i ~ u ~ ~ a n m f ~ ~ ~  

unr3aanttudlmq 1u~~udLilu~la~lruno~flmunttu ~du nltahpdprisnhs, ouuunr 

t 4 l s i t q f i a d i . r ~  IuA~un~trisfi iu,  l u A ~ u n ~ m a n ~ ~ ~ ~ ~ f i a i l ~ ~ ~ n ~ m ~ ~ ~ ~ ~ = : l u A ~ u  

GeosptiaI AU n?d?i~7#a~~h~~~~~mdwm~9cru~::1tdo::an3n~w unm?tu~lnidd(~u 

~ a y n ~ ~ a n i ~ ~ t o ~ ~ ~ ~ u ~ = : ~ ~ ~ ~ ~ ~ ~ ~ l  



survey  at. \ 1 
Collection 

G IS 

m.kl Mapping 

ulYm Integration I 
f d i  2.7 f l198~¶-Ifl~U Geospatial lu LandXML (Crews. N. 2006a:) 

2.3 Open Geospatial Consortium Web Service 

OGC ~ ~ u a . r ~ n r ~ i n n t i a i u u  1994 l ] t m B ~ ~ 9 ~ ~ ~ 1 ~ n ~ i n n i f i ~ j ~ t 3 = : ~ ~ n ~ ~  

n i l  250 u4.r n i r ~ ~ u k ~ a n i r u ~ ~ ~ ~ u i n i t ~ ~ ~ i u ~ ~ y n ~ ~ i ~ u ~ n ~ ~ ~ ~ ~ ~ ~ ~ u ~ u  bu 
w 

~ I ~ ~ ? ~ u I ~ ~ ~ ~ ~ ~ ~ ~ u ~ ~ s u ~ ~ w N = : u A = : u I ~ T ~  I U ~ I Q  *1fa~<4l]tr91$~$~&~~=:d~1ft3~ 

Y a 6 i u u ~ u a z u i m t ~ i ~ i . r ~ l ~ ~ ' i m n i ~ i \ d ~ ~ ~ i ~ ~ z r l ~ ~ I b ; i 3 . r  &MIP OGC U~IUUII 
uimqi~oi ia7dl i /u~ls.rn'unir l~3ni~~U~~Qijuninuai  u imt j iuu6nd~i lu~uu~=:  

14iiuadi.r U V ~ E ~ I U \ ~ U ~ ~  WMS, WFS, Web Coverage Service (WCS), Style Layer 
d 

Descriptor (SLD). Fitter Enwding (FE) uAr Simple Features (SF) ~ .~ IUQIU~~ULCU 

n i r i l n r r i l ~ d u ~ m ~ i u  WMS unr WFS 

2.3.1 WMS 

~ ~ l l u u i m r ~ i u ~ i ~ ~ ' ~ ~ ~ ~ ~ ~ ~ n ~ I ~ ~  e ~ ~ ~ d ~ a = : ~ a ~ n ~ n ~ i ' i u i ~ q i n u t i ~ i ~ p i i ~ ~ d  

tl;iu3nitlby a u w u d u u ~ s d ~ ~ ~ ~ ~ ~ f i m  d ~ r m d ~ h ~ t u f l u u u a n a l t  XML &nm0mwrd 

(Bitmap) 44ddtrVrnlf?jd4~l~ftdi 3 dttUltl642 

2.3.1.1 Getcapabilities 

Liluntru9uni&u~n&rhs;IL~m~urimu buq=:~flunimauniu\d~.rmh.r 

u r i ~ i u n 4 f i u ~ n i ~ ~ y ~ i i i j ~ m U a ~ m ~ f i u ~ n i ~ i . r u ~ = : i ~ ~ ~ u ~ ~ i ] ~ a t i i . r ~ r  .namuciinit 

rii~unCmnn.rdi.rl lunitfa~ra~~yntzuii~~r~u3nitun=:@~u3nir Lu@4q=:Viwr 



d 
r i w s i ~ n n i r h ~ a o l u ~ d ~ ~ u u a a ~ ~ a n a i s  XML $ d q t u s r u i u r i u a z ~ ~ u n ~ ~ ~ ~ ' ~ ~ a ~ % o ~ a ~  

1Gu:nlr 

2.3.1.2 GetMap 

~9utunsun~rdd%ayaQ5a~raubwfid&adnir lnaidcgau?nirqzddAT;aa 

a a l u ; d ~ ~ u u n i u u i n ~ i u a a ~  WMS ' I d u j c f i u ~ n i r  @fiu?nisqzdrzuaa 
d I, 

wnAi~a~aa~uiuurr"ar i in i r8u~u%ayar?~nir~u~nf idZ~mauu~~r~n~un I, y 
Faaaaw"a~nio~~%a"ldswnKws'nriuWCd;I94a~aa lnuwaRius'rlzd~nKuuil~d;d~~u'ulmtd'u 
1 v v 

au6unwi;l@au?nir njGdauladlzd~nKu~7lu;daadniwnr19n idu JPEG. GIF 14% 

PNG 

2.3.1.3 GetFeaturelnfo 

~ i~uRnounio~a; laa%ny a b ~ % ~ i n ~ ~ ~ ~ 9 u d ~ ~ a ~ ~ l a ~ a a r s n i ~ u i u d ~ ~ u ~ l u ~  
P/ v W . 4 W  

?h Spatial features i t b i l i n t u n a u  Get Map w ~ u y a a u ? n i s ~ : ~ Q u % a y a a r r n i ~ u ~ u  

&n6i?ngu;uibd;daad XML 

2.3.2 WFS 
d b 4  

~ ~ ~ r r ~ n o ~ i ~ ~ i $ a d ~ ~ b w a b ' 1 1 i 6 1 d % ' i l ~ ~ b a ~ b ~ a ~ ~ ~ d ~ ~ u u n i ~ ~ d ~ ~ y n ~ ~ h b m ~ ~ ~ l n b b i  
A b e  

l i i u n ~ a u r n i t n i u d a u ~ r d i a ~ n i r  ~ 4 a i u i o n J 1 % ~ ~ a ~ a ~ ~ n a 5 u i ~ i n i r i i ~ s i z ~ ~ 1 a : :  

d o : : u a ~ w a h ~ n d ~ u ~ X d a ~ d  ~~iidrzmw~i5a;l"uaaa'na~ 3 i l r z m n ~ d d  

2.3.2.1 Getcapabilities 
4 w n  

~ u n i r n a u n i u ~ u j ~ ~ ~ ~ ~ ~ ~ ~ d i u w ~ ~ u ~ n i r ~ a ~  a ~ a ~ ~ p l a ~ i i i ~ a ~ a n ~ ~ w a i  

ln'ifiu?nirfii;?,~~azS~mauu~~fluaeii~Ir ~ a a n ~ u Y i i n i r i i i ~ u ~ $ ~ ~ n a ~ i i ~ ~  Iunir!ama 

% ~ ~ ~ ~ ? ~ ~ ~ ~ f ~ ~ l l ~ l d ~ ~ ~ ? n l ~ b b ~ ~ ~ f i ~ ? n l ~  P~u$4qzlWYwaEiW~qinnis$a~aal~~d~~~u 

aasbanair XML 

2.3.2.2 DescribeFeatureType 

1 0 u ~ ; ~ 5 a ~ a a ? u u ~ ~ 0 i r b ~ ~ ~ ~ ~ 1 t ~ a $ i ~ d ~ ~ n a m z ~ 0 u n i r i ~ ~ o y  a& 

a r r n i t u ~ u r e ~ % a y n ~ a n ~ n a i  oiuniola6aaan;lnir i~~aaunraui;~dr: :mnasd%ayadgn 

i n b i i u t ~ ~ b ~ a z ~ a 6 ~ n u $ . n " l z t m " w a ~ w ~ ~ i n n 1 ~ $ ~ d a a ~ u ~ d b b u u " 1 1 ~ d a n  XML 

2.3.2.3 GetFeature 

b d u n i r k a a o u ~ n ~ r ~ a y a b a n i n o i ~ n u n i r ~ d % a y a ~ a ~ ~ m a ~ q i n ~ ~ i d ~ ~ ~ ~ f i  

~ndiuPnu%ayaqza~lupd~~uu GML 



2.3.3 LandGML 
A' ~ia:asqinuimqiu LandXML u8z GML ~~m~u1uLani1~d~fiuu1=:~ni~t~~iua(ii4 

dtzaniin?nuin:u~mu\bifiiHum LandGML ~ ~ e ~ ~ ~ f l u ~ i m ~ i ~ n ~ i ~ ~ w ~ ~ ~  LandGML 

aiuitouamsibqa LandXML M 4arln7 element 9a.r LandXML 9rpnuam.rIu GML feature 

collection 44% LandGML rdu element fluuu't%uda4d'iuh LandXML Lfluhd Trpnwm 

biav feature 384 GML dau element pmjectunz Application ~ f l u h  qz~nufim96av 

Metadata GML (Burggraf, D., 2004) 

nlfd GML a~hfiyunituam.r(ay a LandXML dil* application di4qfiiuif 0 

ahilyurey a LandXML til~n74 LandGML V; ( d u  Web Feature Service) unz LandGML 

n i u i t a u d a ~ ~ u u u r a 4  LandXML w mu LandGML IAI~UI~ XSLT ~ i a  ~ t u n t r r l  
4 n'uuiruqinnim~erl (Burggraf, D.. 2004) ihjlh LandGML Mw'191ulul% version 0.6 

LandXML Surfaces element ~ l a r d G ~ L >  

F]$ 2.8 U I I M ~ ~ ? L ~ ~ U ~ ~ L I U ~ ~ ? U ~ A J ~ U U U ~ ~ ~ ~ ~ ~ I ~  LandXML fiU LandGML 



2.4 ~ U U _ J I U ~ @ ~ Z I  PostgreSQL 
Y 

1,314 Object-Relational DBMS ~ ~ ~ f i l ~ 1 ~ 6 1 ~ a " ~ d b L ~ ~ " I I ' i 3 ~ 6 1 l B ~  SQL 7 6 b d n ~ ~ f i M ~ l s l  
Y 

d an6abflu Open Source Database fiIu1361 download !6& 

2.4.1 dt::GnisvTmui 

d u  Project a0.1 Prof. Michael Stonebraker d Ulll?nult?u Berkeley &l%.~$mul 
$9- uiqin lngres iaLflun9qn~u%o CA-lngres II  4 4  Ingres 'la" nlrrl query , QUEL Lilu61lBl 

"IIeam'abaa f l 9 ~ y i d \ 6 M q F 1 ~ ~ 1 ~ ~ ~ 6 ?  b l d ~ a f i l ~ l ? 6 1 6 l ~ l ' l ~ 6 &  d ~ ~ l  Prof. Stonebraker 

\6;luifimulrflu Postgres (uiqln after lngres) %4\a%nlhl  query LOU POSTQUEL lflu 

Postgres version 4.2 daul'lud'la 1987 Postgres ~n61~11% L & n l t ~ i  ' l ~ % ~ i l  lllustra 

daui Andrew Yu ka:: Jolly Chen \6$mui Postgres 1w"ba"671~1 query n.lu;d~Luuiiflu 

uimsi$lu ltnud n l a l  POSTQUEL ~ ' l u  $al6bwu~bwi1ug 1995 +a$unLflu Postgres95 

v?a version 5 u k w n i u  nit$wuida lolu n juw'auinia Internet ilq?lju idiuu%arflu 
b 9 

PostgreSQL ~uldoLd94bflu version 8.1 Cjqn; LLdK4, 2547) 

2.4.2 dcuflyunlPqol~;u$ayafi~c (PostgreSQLiPostGlS) 

PostgreSQL i i n ~ ? ~ ~ u f i r ; l u n ~ ? ~ ~ u % a ~ ~ d ? ~ i i n ~ ~ ~ ~ n ? $ ~ u ~ ~ ~ ~ ~ ~  (The 

PostgreSQL Global Development Group. 2006) %afiiultnfl~ufi~uni?bn"uu"a~a point, 

line, polygon. multipoint. multiline. multipolygon. bbn:: g e o m e t r y c o l l e c t i o n s f ~ ~ b ~ ~ a  

L M d l ~ f i l u l t ~ t ~ Y \ ~ u P d  Lbuu WKT(well -known text) aacfhfllulo~fl?la ihdfir?ii LAB 
i o l n i r ~ o ~ a d i a u i m ~ ~  ~ n R u j i i  OpenGlS Functions ~ L ~ U ? ~ ~ ~ K U ~ I S X U ~ ~ $ ~ ~ ~  

spatial dldl o9uatjRu Ldu Distance. Equals. Intersects ~flugu (The PostgreSQL 

Global Development Group, 2006) 

2.5 Geoserver 

~ddlukuun'~~flut : :uu Open Geospatial Web Service 9::6~4&%fi%~nl?i l j lu  
d noaa?uuing?u~a4 OGC &qavl<LL?i Geoserver %.~~iluaarlf i~?krridiu~rwud~~uuob 

dn~ra::iibn"%uniodiaiu$sa4?uulm~~lu WMS an:: WFS 



Geoserver rn DataBase 

(PostgreSQL) 

----+a 
Get Data 

Y 
GeoServer r~uu~iiuuuudv~o~~1L~mud4w'~1ui~u0htl~he Open Planning 

* '43 
~ r o j e c t h ~ ~ ~ )  l u?~ i r?uok  GeoServer ricrunuJiuqinnim Java un:: Java EE 

f i ~ ~ f i ~ ~ i ~ ~ ? / i l d  ISOIOGC ;4 WMS WFS ua:: WCS ~ ~ ~ ~ ~ u u u # ~ ~ A J P E G ,  PNG, SVG. 

KMUKMZ. GML. PDF. Shapefiles niuioo~dsuden'u Geospatial Database dld 
d 

PostgreSQUPostGlS ua:: Oracle Spatial ~ ~ ~ ~ ~ ~ ~ Q u R ~ ~ ~ ~ ~ ~ I u ~ ~ I ~ I T ~ ~ I H u I I ~ I  
d 

configuration iinitinir4 free software OpenLayers .141flu JavaScript l ibrarylunl? 

un.4 wnriledi.risy auuudd~n'u~(nu GeoServer ~ n k l i l  OpenLayers JavaScript MI 

( d f i i ~ j l l i ~ u i )  ~ u n ~ ? f i h ~ ~ d t u n ~ u d ? : : ~ n ~ ~ ~ ~ i t f i u ~ n ~ ~ i ~ ~ ~ " s 8  (IIUI~OL&~U~B 

4ey n l u r u d w n n u  du google maps, virtual earth L ~ ~ U ~ I J  kfld 2.10 i n k  

f i f i f i t q ~ n A C l d k d  N A X  (Asynchronous JavaScript And XML)~PL~U~~~L~~UL~RCRIU 

n in iuu i  ~ ~ Y U ~ d W ' l d U L d 8 ' 1 f i R Q i U f i i ~ i 9 0 ~ W B U n ' Y @ ~ l d  TnsniXudde y aluein 
dd 

us4 iilfik~uriililier~uanlurj~n~f~nunio~ddauuda i d ~ a i i l f i L d u n ~ ~ m u f i u e ~  

~ ? i u o + r n h  ua::nl3~~4lldfhu~u (Holmes, C. and Deoliveira, J, 2009) 



fld 2.10 umnql/ladiq interfaces ~tm~d~unou Geoserver (Santokhee. A. 2008) 

&qgu GwServer n'uui?!c version 1.6.0-RC2 i ~ c l y ~ l ~ r ~ l u  WCS 1.0. WMS 

1 .I .I un:: WFS 1 .o ua::Snirnriuiyufllu~uQmya GB~JSON Iqrilup~uuu~myaud.j#~~td 
Y 

n i t u n n r r l ~ u u ~ u u u i q i n n l r n  Java&ript i ~ i l l n l t b ~ l ~ r i a ~ ~ ~ @ ~ r l v ~ ~ ~ ~ i n ~ ~  (Holmes. 

C. and Deoliveira, J, 2009) 

2.6 Openlayers 

Openlayers rflu JavaScript library ~ I ~ u ~ I T ~ ( ~ ~ ~ ~ ~ ~ ~ ~ I M U U U ~ ~ I U L ; I Y  

development framewok ¶Id4 Openlayen ~VWU~UUBU~~U MAX RlCO ~#c(?udfZnfilIl454 

Prot0type.j~ un:: Rico library ~ 1 ~ w u i W ~ f l u  Map Viewer 1 l t r ~ n ~ n I f l ~ 4 ~ n ~ 4 ~ ' 4 ~  

~ n % ~ ~ a h # d i u f u  rlulmriedeu Map Service d ~ f l ~ k ~ ' ~ ~ l n t j ~  OGC WMS w:L))~x 
4USin (proprietary) du Google Map API, Yahoo Map API, Virtual Earth API, Multimap 

uf+:dul 6J@d 2.1 1 (Erie, S and Schmidt. C. 2of3) 



ptd 2.1 1 uam protocol d ~ I U I ~ O ~ ~ F W ~ ~ ~ ~ M A B ~ ~ I U  API 384 Openlayers 

2.7 J d G q s o n  

L~uniai~duuunituonLd$uu#e~ ndiu?ul~tan$i.r#e~ n ~ h ~ i i ~ i a w i d  

uainuaiu flwuiq~nnim JavaScript j6nww~flu object lu  JavaScript fiiuizn~diiih 

l & i u  I f l u n i t ? i u n ~ ) ~ ~ l u ~ ? h i ~ 1 ~ f l ~ ~ l b i n ' ~ 1  object lu  javascript GeoJson aiuitnl~ 
J 

u ~ ~ ~ ~ ~ ~ u u u L ~ ~ I R $ H  Feature, nfju~sa~micl$m uamqurs4 feature fluuumia$nn 

GeoJson t a4~~ur - i  q m  L ~ U  Sudp~~m n jura~qcl njuraq~ilu nsjuraqlv*csnau ~iluliu 

feature 'lu Gedson qr ~ f l u ~ w ~ ~ ~ ~ ~ m i a l ~ ~ d ~ ~ e ~ a a ~ n i h i u  d 4 ~ o l a i u i t ~ ' l 4 ~ i ~ n ~  

b6 n jurc~~mi~~rn~unf l401~nime4 geometries uaznfjura4 Feature ~ ~ ~ . r ? l P n ~ n i t  
Y 

ne4 Feature riil~nit~li.r?l~Qyauainuniuuinnu (Butler. H and others. 2008) 

geoserver aiuimnh~ ~ e o ~ s o n  ~uuiiiuni&sm WFS 



2i A 
~?adidn?s~iiu%a;aau;db~uu Geojson 'Luzi9uaa-3 Feature qsl lth.4 wuw;fl13 

3m 

{ 

"type": "Point", 

"coordinates": [I 00.0, 0.01 

} 

~fiu 

I 

"type": "Linestring", 

"coordinates": [[I 00.0, 0.01, [lo1 .O,  1.011 

1 
2 A 
wun;dTh 

{ 

"type": "Polygon", 

"coordinates": [[[100.0, 0.0],[101.0, 0.0],[101.0, 1.0],[100.0, 1.0],[100.0, 0.0111 

1 

2.8 XSUXSLT 

XSL f l an ia i~ l f l un i t r i i vum~db~p Iun is~~ f im~uara~k ;ada~~u~an f i i s  XML 4.1 

L~in iu i tnuasldwa XML luyduuuIslii!& ~ d u  HTML. Plain Text. PDF ~?a$9 XML m.r 

(Quin, L, 2009) i ; d ~ u d s r n i  3 d?ufla X S L T ~ I ~ U L ~ P ~ ; ~ L ~ ~ ~ ~ I ?  XML rddurona io  
d 
au, XPath n i r n d 1 h n i 4 r % i 8 d  element i l a l  l uLan~19 HTML ua.XSL-FO flo nlwd~a" 

Iunis<m@uuuranais 

XSLT Aa n i t ~ ~ d ~ . ~ ~ a n f i i s  XML W L ~ U ~ ~ R I E ~ ~  ( v ' % ~ ~ f l u ~ a n a i ~  XML ~ d ~ d i ~ l u  

;d~wu)  &afi i id~du ~~PI?IUSOPU~~I  (plan text), HTML, spreadsheet. PDF ~%m144rlgu 

iii& SQL r i a ~ ~ u r r r n i s ~ u ~ n n d ~ i u + a ~ a  Imu XSLT s r E  XPath ~ u n i s ~ ~ i i ; . r a ~ a ~ a ~ u ~ ~ i n = :  
l, 

element ~ i ~ ~ ~ ~ u ~ i u ~ ~ ~ % s z n a ' i ~ ~ d n i ~ b ~ d a ~ ~ a n a i s  GML !ddu LandXML unz 

LandGML I n ~ n i o ~ ~ d ~ a K ~ n r i i ? n t ~ . j ; i F m u  browser 4.1 browser I u f l s q ~ v a i ~ l f i ? b ' i i d 8  

E B . I ~  XSLT 6 9 ~ d i d W l d  XSL LLfisld&;dd 2.1 2 



2.9 Ext (JavaScnpt Library) 

Ext 80 JavaScript Library d iukrn i~01; l  web applications ~b lUn i08 i f i t ~ l f l ~ f l  

dl41 du AIM. DHTML U:: DOM L ~ I I ~ !  web applications ilIUl3n interactive 

adi.rii~lm~niinmuln:ui~inu a i u ~ r n a a n u u u d ~ u R m d a ~ ~ ~ e r i ~ ~ u ~ ~  iid9ura-a API dl# 
ndi~ h @ d  2.13~n1k4bdufree software (LGPL license) ~ 1 ~ 1 f 0 ~ ~ 4 1 % ~ ~ ~ ~ ~ 1 ~  

browser du IE 6+. FireFox 1.5+. Safari 3+ LLAr Opera 9+ fhqY'u Ext % i ) l ~ l i i 4  version 

2.2 (Ext Management Team, 2008) 



jeaF.1 D m - "  
I 

J-GErt  
*-La. ,Comr( 

*--data 
I(-Cdd DOICPIDD~~ 

*-C(orm conncccron 
% pnd -In -g 

A m  

3 -.larout Oa9: Aw 
*-.menu m&..k C m r a t m  
a--stat. 
a % m e  ~ b l ~ p x r ~ c l a s s  Ro*kksasmpBrqmmd9Apxreqsmwhm9lmxnRnbHi iy  Eranpelaqa 
a-.*1 

Amen 

A)." u r l '  foa php , 
a Boxtomonem WCCCSS: -Fn. 

k e"lt0" fa-lure: mherFn, 

k CdwF'deUv ",, header : f c a  
3 CmpOmnt 

4 C o m e o n d g r  per-: ( fm: har } 
3 CornposR.El.ment 

d ComwlbElamatlrt. 

k cortatmr E x t . A ~ a * . r r ~ u e l t < {  

k crdseumDn fwn: --for" . 
k D a V m  pw-: f m - h a -  

DamPdar 

1 ~~~~~r 
4 DomQuarr ~ x t . r ~ c r . d e f u l t n c o d c r ~  - f 

k *r X .  P a c r e d  By : E r t  

2.1 3 k~fi i l69tldl i l t l~4 API Documentation nQ4 Ext 

2.10 Gaia 3 

Gaia 3 ~fluldtuntunifi~ilm'I(munit&n~, auuni unr~%ir.la.rQy nn id iu r i i u~u ;~  

n i u i f n u f i m t ~ a y n ~ k i n ~ n i u ~ d ~ ~ n i ~  ~ d u  GML, KMUKMZ, ESRl Shapefiles .WFS. 

WMS. WCS unru?n i~~qnq i f l ¶~dW'u~~ i i . j ~~du  Microsoft Virtual Earth. Yahoo! Maps, 

Google Earth 

Gaia 3 L f l U ~ d t ~ f l t u C ( n ' u ~ i € t i  CarbonTools PRO extension 394 

1" 4 
Microsoft .NET Framework f i I h f i ~ ~ f l l ~ f i f t i & B y n  GIs dl47 l n u ~ u 4 l u a r t l u ~ #  

W t ~ n t u  Gaia 3 version 3.3 L ~ U ~ ~ ~ ~ ~ ~ ~ U I I I I U ~ ~ ~ ~ € ~ ~ ~ I P L ~ I ~ ~ ~ A U ~ = : I I ~ I ~ I I ~ ~ ~ U Y B ~  

fld 2.14 ~nn~Caadi4 ld l~t~n-1 Gaia 3.3 



d 
3.1 ~d~aur~au~duuu~a~audaadftuaoan.d.n.~azo.~~mla~~u LandXML r w s  
9 a c ~ s ~ z ~ v l ~ ~ a ~ u c ~ ~ n " u ~ ~ ~ o a $ a n ~ a ~ d r c ~ u  

Y Y Y 

' I r a n i r i ~ n n z ~ ~ i n ~ i ~ ~ % i n ' ~ ~ & ~ a ~ $ ~ f i a - 1 ~ n J ~ ~ u u ~ ~ ~ d m a u X 0 ~  

3.1.1 f71SAn'en LandXML Data Model 

~ ~ a ' i f i d ~ ' i ~ " n n ~ r ~ d L ~ u u n l s ~ n " u $ a ~ a ~ r s n ~ 5 u ~ u n n z ~ o y n a d ~ ; l d ' i u  'iuudaz 

element 29-1 LandXML i ~ 8 u ? ~ a a ~ u ~ ~ l i ~ - 1 i ~ u f l 1 8 . ] ~ r n a $ u i u ~ 6 r n " ~ ~ d d  2 . 5 ( ~ ~ d  2 v d d  

15) ~bhzbld~z element a~u1u~a"b~sllnw~dan n 

3.1.1.1 Parcel 

Parcel ~ ~ a ~ s u ~ u ~ a ~ ~ b ~ l i a ; r ~ ~ ~ d d r z n a u ~ d r n " a u  element Center , element 

CoordGeom, element VolumeGeom, element Parcels, element Title, element Exclusions, 

element LocationAddress, element Feature L ~ ~ d l ~ Y ~ ~ % ~ H ~ ~ f ~ n l ~ ~ l ~ ~ ~ ~ b L d ~ ~ ~ ~ M ~ ~  

~dbl~~f l2a-1 LandXML 

1)  XML attribute aa-1 parcel I % ~ ? ~ ~ ~ ~ ~ U ~ T " I I B ~ ~ L ~ R ~ $ % U L . I ~ M  l a  
2.4 Ya;luIn-1$Su. wuwaa~i~da-1&iu. ~lai;uiuLdu.in'urida-1dSu 11az$a~41aa~udaqdiu mu 

6u 
I Y 

2) Center I I B ~ J F ; I ~ ~ ~ U ~ ~ ~ I - ~ ~ B ~ L L ~ ~ Q ~ S U ~ ' ~ ~ ~ L L ~ I ~  2 OGUR: 3 
4 4  4 

un dsriiaoq~fin~uufimq67~ub1u (north.east) 



3) CoordGeom ~ ~ f i m a i i  geometry dr iourouiLdaad~uaiulon 

~flu~&%?a Line, IrregularLine. Curve, Spiral LLaz Chain $ailaaa~iisltuifimaii&uLi3u 

(north,east) 

1) Parcels tau element d k f i ~ . ~ % a ~ ~ L L d ~ ; l d " m ~ ~ i ~ ~ ~  i; XML 

attribute du &am Parcels, ~ l ~ % U l f i l  Parcels ifluhu . 

5) Title  flu element dlrf ima$a~ald~uawLiu~RuL~fi l?<uLidad 

;"mu idu d r z v l n ~ a a  title, iaaaa Parcel L ~ U L G U  ~fluhu 

6) Exclusions Lflu element i o f ima iuddgn i ln 'm~a"9 inn l t  

Rrou~oaaL~oimqrlszfia6w<a i; XML attribute   flu drzm~i.aaani-Ai<m LLa:Wdudlunv 

415m 

7) LocationAddress Lflu element d r z U i ; a d a ~ w ~ a d l ~ ~ w ~ a ~ a a  
4 e - d  odaa$~uud~dr?u~arfifi~dr'$.mu u XML attribute L ~ U  d r z i n l n m a a d ~ n a i ~ ~ ~  L O U ~ U  2 

element d ~ f i l d u  complexname HLL~~M iaL iU~~u l l a -1  address 

3.1 . I  .2 Units 

1,3u element drzyi iau~?udl~3uniTim~mudYuimzannia~ui ir i i~ulu 
Y 

 flu radians ~ ~ a z C a ; i y u M v M a ' m m ~ u ~ ~ ~ i a ~ ~ u ~ i u u i ~ n i ~ ~ n m : i u a a n  = o k d a ~ i i ? f i ~ i d m i ~  

r i u a ' m n ? u d u u i f l n i 6 m  0 n a ~ l w i n R ~ l ~ ~ r r d e  Element d n l i ~ g u  Metric ha: Imperial 
I, 

w w  4 
f i iu i~aa5uwlmmau 

1) Metric LOU element d ~ l m a ~ ~ ~ ? ~ n l r i m ~ ~ ~ ~  Metric !,duaa?u% 

T:UYWI~, wPdau?'myu aOu6u 

2) Imperial rflu element d~mmauli?unir imouu Imperial L ~ U  

wli?uimszuznia, vd?fila'myu ~ilu6u 

3.1.1.3 Application 

Application LOU option element drz4~aaad6~il l?daha~anfi ir  LandXML 
t 
auU1 ~ I U ~ ~ L ~ L I B T B . J  Application f~a8 . r  Application URL ~a4(~?iw Application ORI~Y~I 

w w  4 nlra?ia file LandXML element dou?m element Author ~ i U i 9 0 8 ~ Y 1 ~ 1 ~ ~ 9 ;  

4 9 9 ,  
1) Author Lflu element ~fLUn91?fiT1a file LandXML i uu i  2 XML 

attribute Ldu %aT~d(ffiha file LandXML. u~ljnaoa(fiiPBia Application ~qu6u 



2) Coordinate'System L ~ U  element $ O ~ ~ ~ ; ~ ~ ~ U U E ~ < ~ B I ~ G P $ I $  

aadLanfilr LandXML ~ d 4 : ~ n ~ e ~ ~ d l d ~ i ~ ~  L ~ U  EtUU EPSG du6u XML attribute L ~ U  

oi%stuu?i6mbidbdnlu EPSG. ieo:uu~6mbia~s. defjaad file 4 e ~ u f i f ~  ~flu6u 

3.1.2 n i o d n a i ~ ~ o d l ~ ~ i d a d ~ s ~ ~ ~ a a d f i . d . n . ~ u ~ i u ~ a ~ a ~ i " ~ ~ i a ~  

~del~"L$ik"nm~~dLLuuniTbn"u$a;aa~Tni%uiunLdaddtu LdavilniruinaiuL41 . 

fhbh~od LandXML data model ~~azziu$aa.pK~nPiia Riridd 3-1 a % ~ l u $ a ~ b a t o n i i ~ i u  

Cir~ua~luzlu$mr?a~i~ia$ 

a ' o ~ n o s s n G u l o  

PROJECT 

CARD ID 

TITLE 

FIRSTNAME 

LASTNAM E 

BIRTH DAY 

AGE 

ADDRESS 

MU-ADD 

BAN-ADD 

SCARDID 

STITLE 

SFIRSTNAME 

SLASTNAME 

SBIRTHDAY 

SAGE 

PLANG 

RAWANG 

LANDID 

RAI 

R a W u a l ~  
4 
~almoqnio 

I 

sCfiGli;lodo:~i~p6~a~~4~va~%Zu 

PG~~AI J~VCI~WII~Q L ~ ~ " u v . ~ < Z M  
1 

dl qaa~s~41ansi;u 
I 

u1ua~naaa~41eaaflZu 
, 

~p6~3~~Sb"nrn"un.~ L ~ ~ " I I B ~ ~ Z M  

oiqaaa,iiaesflZu 

dadaat r6iao;l;Zu 

~fifi994 
I 

l a ~ a j f i i u  

? C ~ ~ G ~ ~ ~ ~ Z ~ I ~ U T Q Q ~ ~ ~ % J ~ ~ L ~ ~ " I I B ~ ~ Z M  

T S R ' ~ ~ ~ I ~ ~ ~ ~ ~ I ~ ~ " I I ~ ~ F $ ~ B J ~ ~  b~ l "u~4w"&d  
0 , 

4saoqdausafiaa~flAu 

UIU~~ qnaaaiausn&uadflAu 

iu~~au3~~maeq~susf i~41aat<Zu 

oiqaailijauofi~4iao~dAu 

01% L L ~  ad 

ofifiozaid 

o~f iaat  udnqdgu 

~IUCJM!~ 



3.1.3 ~ I ~ v I ~ F I ? ~ u L ~ I ~ ~ ~ ! ~ " I I Q ~  LandXML data model LL~r,~lra%B~nlLdad~"msa 

si.aiaZ 

o~u1u%e~nmotn18u1ud~%1nir1bir~~i1~~1uu"m~ ~ T I " I I I ~ Z ~  LandXML data 

4'~~aossoiZuie 

NGAN 

WA 
- 

MU 

BAN 

TAM 

AMP 

ALLOW 

COMMITTEE 

COMM ITDATE 

BOOK-NO 

LANDUSE 

PROV-CODE 

model 6~m1~19$ 3.2 

A~IUWIJI~ 

~IU~MQIU 

htd39691 

s~arraj~a4~~daadnu 

~arrajl;iuaatuda4$Au 
, 

i i~ama~~lla4?isu 

d i m a ~ e ~ ~ d a a i  Au 

nisayryin 

~ t - u ~ n m n i s e y ~ ?  

~ u ~ T ~ u 3 w ~ n i s ~ f l u ~ 6 i ~ a a  
I 

b'&?J%8$4&3 

ds=mwnisl%$Asd 

?Gfl <a V% 

n i r i ~ d  3.2 L L ~ ~ ~ R ~ I U L ~ ~ " M ~ X ~ ~ P ~ I ~ % B ~ W L L ~ R Q ~ ~ ~ U ~ " I I I ? ~ " U O ~ ~ . ~ . ~ . ~ ~  LandXML data 

model %uda~"lld Element Parcel 

a'sywessm~uiu'lunaia~ 

PROJECT 

CARDID 

TITLE 

FIRSTNAME 

LASTNAME 

BIRTH DAY 

AGE 

Element vi% Attribute %U LandXML 

element Project 

attribute desc " a 4  element Parcel 

attribute owner "Il4 element Parcel 

attribute owner ~ 9 4  element Parcel 

attribute owner "U4 element Parcel 

attribute desc "ll4 element Parcel 

attribute desc element Parcel 



m i m a d  3.2 i m m . r n a ~ u i % ~ ~ & v a s ~ ~ ~ % a ~ a i ~ p ~ a ~ d ~ u ~ ~ " ~ ~ i a ~ v a ~ f l . d . n . r i u  LandXML data 

model %udaums Element Parcel (Fin) 

Gayaossnibuicilun"~~ia~ 

ADDRESS 

MU-ADD 

BAN-ADD 

SCARDID 

STITLE 

SFIRSTNAME 

SLASTNAM E 

SBIRTHDAY 

SAGE 

PLANG 

RAWANG 

LANDID 

RAI 

NGAN 

WA 

MU 

BAN 

TAM 

AMP 

Element %??a Attribute %U LandXML 

attribute desc aB4 element Parcel 

attribute desc "Il4 element Parcel 

attribute desc "Ir4 element Parcel 

attribute desc %B4 element Parcel 

attribute desc 9Q.j element Parcel 

attribute desc a n 4  element Parcel 

attribute desc "il4 element Parcel 

attribute desc "II4 element Parcel 

attribute desc aB4 element Parcel 

attribute name "ll4 element Parcel 

attribute name an4  element Parcel 

attribute name "a4 element Parcel 
I 

~ i ~ ? i i u a u b G n ~ d % u  attribute area "114 

element Parcel 
I 

~iuiiiuau~~a1daPd attribute area "lr4 

element Parcel 
I 

~i~iiiuau~Gn%d%Pd attribute area "ad 

element Parcel 

element LocationAddress 7 9 4  element 

Parcel 

element LocationAddress "Ir4 element 

Parcel 

element LocationAddress ma9 element 

Parcel 

element LocationAddress "II4 element 

Parcel 



AIEIJ$ 3.2 ~ a m ~ n r l i ~ ~ 6 ~ n i d r h " u o ~ ~ i u % o ~ a ~ ~ d w ~ $ ~ u ~ i ~ ~ a " m " u ~ ~ a . d . n . n " u  LandXML data 

model 1uadau"ua;l Element Parcel (Via) 

3.2 nisiiiaui XSL ~ u n ~ s ~ d r d & ~ a u d n d i ~ u  

Iranirriwrui XSL $ lmuxaui igunau6d 

3.2.1 n i ~ ~ n ~ h % f i  GML ?! ~eoserver  d ~ h i n ~ u ~ i ~ i n n i o k . ~ ~ " ~ ~ o ~ ~ u u  WFS 

L i n m i n h r ? f i  GML $ Geoserver lhd~nind~nr iuu iu j~a$%wnni~ksmo~~uu 

WFS L L a o l a ~ q ~ d  3.1 ~hd~a"oyfiats~18uiun6uuiTmuo$1u~d1~uuaa~<names~ace: 

fieldname> Attribute value</namespace: fie~dname>lmud fieldname duds field rns 
A s z c 5  

siu8ova PostgieSQL ~ l m ~ n u ~ a ~ w ~ ~ d ~ a d f l r a ~ ~ i l a "  
d.9 

a d ' 1 ~ ~ ~ ~ ~ ~ ~ 1 1 1 ~ l ~ h l : ~ ~ ~ l d ; d i i ~ ~ ~ n a r n e s ~ a c e : t h e ~ ~ e o m ~ ~ ~ r n l : ~ u l t i ~ o l ~ ~ o n ~  

...~/gml:MultiPolygon~~/narnespace: thegeom > a?ul(l1&64~d$ 3.2 1 ~ ~ 6 9 a d 7 q  

wariw~$l&uama~qpIi  3.3 

$m'ey mmssni~wo"Lu4i~ia~ 

ALLOW 

COMMITTEE 

COMMITDATE 

BOOK-NO 

LANDUSE 

Element %-?%I Attribute %U LandXML 

attribute IotEntitlements "a4  element 

Parcel 

attribute desc mas element Parcel 

attribute desc mas element Parcel 

attribute desc mas element Parcel 

attribute useOfParcel "Ir4 element Parcel 



</topp:the-geom> 

3.2 ~~aa~CnwahGaap GML d Geoserver d~nKuuiuj  client 



angularUnit="decirnal degrees" directionUnit="decirnal degrees" latLongAngularUnit="decirnal 

degrees'/><lUnits>~Application narne="Land Parcel Thailand" rnanufacturer='Sukhanit 

Skawrattanont' version="2009" 7 

98.371 03804<IEnd><lLine><Line><Start>7.92163617 

98.37103804</Start><End>7.92108457 

98.37042563<1End><lLine><Line><Start>7.92108457 

98.37042563<IStart><End>7.92122438 

98.37025212<lEnd><lLine><Line><Start>7.92122438 

98.37025212<1Start>cEnd>7.92185053 98.370351 

, . . 

<Line><Start>7.92326947 98.36760303<lStarl><End>7.92399874 

3.3 L M L W T ~ T ~ ~ ~ ~ ~ % F I ? I  LandXML d Application LL~B\I;~LLUUUTST" GML 



cj,~ mptru aueN sis~~xo~~:~w6ji(~papunoq:(u6~uo~]~a~~o~a~n~a j:sj~ 
P " 

qedx ,aloq <xog:llu6> con aweNsJs ainqlille lax LFI-T,~ <uajsAsa1eu!pioo3> ID 

EBL uo!ge3oial!j alnql~g~e ~WX L~~IT+SLURIS~ <ua1si(sa1eu!pioo3  EL;^ 

<uajsA~a1eu!p~oo3> z'z'z'~ 

iwo sLsuaruLb<iaxpuel> ruprbly isx rLprru1rusll t7.c kpt 
<aleldwai:lsxl> 

t7.c mpHc! nm/~nLungrunriQvn P 

sLunhal ozg-s!~ npvkas~$ls~u iwx ngr~~suo~bal[p ~nd~no unkaLvnwg lLr\lXPuel gLoua7 R m 

npixuunlrupvc~rr 7143 s~ouorn_u~n~s~u~~:bpbte~~o~ EX s~ouol 
'li 

<lWXPuel> L'Z'Z'E 

nvmcu~~7caa~r~~o~ns,~uSsouko$cup91s~un@~~ lsx cL?aL$ 
"P P 

1 NxPuel 

ronplnlplogl iwo nlnum~spnuko~rarn~n~tussouRa~cu~~~s~u Z.Z.E 
"P 



;d; 3.5 ~~f imaP~loaaha  XSL QI%~rdna ~CoordinateSystem~~lnLDnfilT GML 

3.2.2.3 <Project> 

f i h a  XML attribute name "1IE <Project> hill% Xpath Lq'u wfs:Feature 

Collection/grnl:featureMember/topp:parcelitopp: project ~ d ~ d d  3.6 

I ternperatureUnit="celsius0' pressureUnit="milliBars" angularUnit="decirnal degrees" I 
directionUnit="decirnal degrees" latLongAngularUnit="decirnal degrees"/></xsl:element> I .... 

id; 3.7 irana~~safiii.r XSL i ~ ~ ~ d t l a q  <Units> I lnLDnfi ls  GML 



id$ 3.8 L L L P ~ P ~ R E ~ B ~ P  XSL d~%L~daa <Parcels> ~ l n ~ m n f i i ?  GML 

a h a  <Parcel> tm~l% <xsl:elernent narne=llParceln> &~IUIU <Parcel> 

1zdrznauW6~u XML attribute i < ~ d h ~ ~ u % a ~ a ~ a a ~ ~ d a a i ~ u  oa:d~~sa~nriraraa~~daa 
I, 

iZua2uiu166aG 

I )  owner 

f~?nifa??a <xsl:attribute name="owner"> hl843617~~17oi~lr8a 
I I 

44 40, 

~~daanmranwd field Rank. firstname LLR; lastname 91nLF1nRlS GML ildan~iiUl6aLLr~na 

11-1; 3.9 iiaplaksaaha XSL % l h d a a  owner raa <Parcel> 9inLanais GML 



2) olD 

"j in7sf l?ld <xsl:attribute name="olDW> f i 1 ~ ? ? 6 1 1 % ~ i u  ID L L ~ R Q  
8 8 

4 s  r r l w  nmunlu j topp:parcel/@fid 1 7 n l n n 8 1 9  GML i d d r l ~ Y U l ~ d L L f l m d ~ u ~ d i  3.10 

3.10 i L i p n d f n ~ f l ? l d  XSL tb&.LdRd oID YQ4 <Parcel> 11nL0m714 GML 

3) useOfParcel 

41111sfi579 <xsl:attribute name=" useOfParcel "> f i1~5'?617?9~1~ 
I I 

4 P  4 0 1  

useOfParcel udn~nnunlud topp:parcelltopp:landuse 11tlLQflfl14 GML dddn&uu?&q 

uanalugd+ 3. I I 

.... 

;di 3.1 1 L L P I P ~ ~ ~ F I P ~ B ? ~ ~  XSL k6LLdRd  useOfParcel a n d  <Parcel> 41nLQnR10 GML 



4) IotEntitlements 

"jinisa~19 <xsl:attribute name="lotEntitlementsn> i l89tnl?ilJl~ 

4- 4 v  

IotEntitlements odndnnranqutj topp:parcel/topp:allow ?1ni8nfl14 GML i d ~ n G u u i w j  

oonq'lusdd 3. I 2 

3.12 ilfln.)~PI~fl$13 XSL d ~ L L d n d  IotEntitlements aad <Parcel> Ilnioflfllt GML 

5) name 

i l n i T f l $ i d  <xsl:attribute narne="nameW> d 1 8 9 f ~ l ~ ~ i u  name 
I I 

4- 40, i~dasnnunqud topp:parcel/topp:landid ilni8nR19 GML ~danriuui$qiLfinqlu;di 3.13 

;d; 3.13 i i a n d ~ s ~ a h q  XSL ? % L L ~ R P  name 784 <Parcel>qinm-ifli? GML 



6) area 

$inlsW519 <xsl:attribute name="areaV> h l a ~ t b l 1 ~ ~ 1 0  area 91aQ 
t I 

d=. = i w  

bbfl~~~lmum9u% topp:parcel/topp:rai, topp:parcel/topp:ngan , topp:parcel/topp:wa ?In 

t,mals GML ~d~nr j l lu iknana lup l i  3.14 

'fld 3.14 I ,LRP~~T~WWPI.J XSL ~ I % L L ~ R . J  area ?tad <Parcel> qlnlanait GML 

7) desc 

din ioahq  <nsl:attribute name=''descW> ~ 1 ~ S ~ b l i ~ ~ i ~ d l . ~ ~  

~ ~ u ~ ~ u ? t a s a d B q d ~ u d i u ~ < u  element topp:birthday. toppage. topp:address, 

topp:mu-add, topp:ban-add, topp:scardid, topp:srank, topp:sfirstname, 

topp:slastname, topp:sbirthday, topp:sage, topp:committee, topp:commitdate, 

topp:book-no 1 i n ~ a n W i ~  GML ~dsnKuu16qLLan~lupl$3.15 



I I 

3.15 ~ ~ l b l d h ~ I & d  XSL ~ H L L ~ J R ~  desc 7104 <Parcel> I l n imq l lO  GML 

8) <LocationAddress> 

i l n 1 ~ ~ ~ l d ~ x s l : a t t r i b u t e  name="desc">"Ud <xsl:element name= 

"ComplexNameH> ar$$ <xsl:element name="LocationAddresst'> ~ F I ~ I L ~ ~ ~ ~ ~ I B S O ~ I ~ Y I U  

4- do, 

LocationAddress am4 !,~d R4; yiUn9Y 6 topp:parcel/topp:mu, topp:parcel/ topp:ban, 



. . . . 

<xsl:elernent name=" Parcel"> 

<xsl:element name="LocationAddress"> 

<xsl:element narne=ComplexNarnen> 

<xsl:attribute name="desc"> 
A 

shn~(<xsl:value-of select="$mu"/>)%~n~rJ'~~(<xsl:value-of select="$ban'l>)~lun(<xsl:value- 

of se~ect="$tarn~/>)d~tna(<xs~:va~ue-of s e ~ e c t = ~ $ a m p ~ ~ ) & n i k ( ~ x s ~ : v a ~ u e ~ f  

select="$prov-code"/>) 

</xsl:attribute> 

</xsl:elernent> 

</xsl:element> 

</xsl:template> 

. . . . 

;dd 3.16 ~~flPld~Plrd~h.1 XSL ?h'%kdBd Attribute desc a19 Element ComplevName Tin 

banwi? GML 

3.2.3 nitL~dad%ouaLrvinf imaa-r6ar?nLrdmdd~u~u GML Ida Jlu;daod 

LandXML 

lu~annioroa GML dd4l;udiuiqin Geosewer ~ i i ro~ in~mrn~oda~d"mub~f im~ 

hi?u element gml:MultiPolygon ~U?.UU%<~ EPSG:4326 i ;<nnh~r~nodahr~duand~u~dd 

3.1 7 PBIU~T~I?WG<~YBP polygona$u element grn1:coordinates L L I W ~ L ~ ~ U ~ ~ I ~ ~ I  X,Y 

<grnl:featureMernber> 

<gml:MultiPolygon srsName="http://www.opengis.net/gmllsrs/epsg.xrnl~32V~ 

~gml:polygonMembe~~gml:Polygon~~gml:outerBoundaryls~~grnl:LinearRing~~gml:coordina 

tes xmlns:gml="http://www.opengis.net/gml" decimal="." cs="," ts=" ">98.36769465,7.92399874 

98.36753194.7.92464883 90.36749532.7.924775 98.36827291.7.92519244 

98.368741 09.7.9241 6365 98.36935885.7.9243623 98.371 39325.7.92259906 

98.37149914.7.9224262 98.37103804,7.92163617 98.37042563,7.92108457 

98.37025212.7.92122438 98.370351 19.7.921 85053 98.36752986.7.92167406 

98.36748535,7.92229613 98.36757801.7.9227488 98.36760303.7.92326947 

98.36769465,7.92399874~/gml:coordinates>/gml:LinearRing~~/gml:outerBoundaryls~~lgml: 

Polygon></gml:polygonMember> 

</gml:MultiPolygon> 

</gml:featureMernber> 

3.1 7 ~ ~ a m . 1 P ~ w a h ~ K ~ a d 7 a v ~ d  element grnl:MutiPolygon ~uanaio GML 



l u u i n s s l u a o d  LandXML ~ l b t u i n ~ s l a s d L L d ~ d ~ ~ u u a m a 6 9 ~  element 

CoordGeom lnoz element ?.!BuLh Line ds:nou!dhu element start LLn: end L L W ~ . J  

~ ~ ~ u ~ ~ L L ~ Z ~ ~ d ~ l ~ " U D d L ~ U b ~ ~ ~ ~ 7 6 f l  Y.X kunn-iluldi 3.18 

3.18 oam.1Pn~dakdRiodldv8~ element CoordGeorn l u ~ a n a i t  LandXML 

l u i o n a ? ~  XSL ~ ~ ~ " l u n i f i b d n d ~ i i b ~ a i ~ l ~ ~ a o . ] ~ ~ d ~ ~ ~ ~ u ~ i n i ~ ~ u ~  element 

grnl:MultiPolygon ?UM~~IP GML fh element CoordGeom luionfllo LandXML L d O ~ 9 1 9  

LandXML ~n$w~oof l~11 

oi?odia XSL d ~ ~ u n i l - o d n d ~ 8 ~ a b ~ " U i ~ ~ n " u o ~ b b d n d ~ ~  ~~ipmdKqd# 3.19 ~ i a ~  

3.20 



</xsl:element> 

;dd 3.1 9 ~ ~ t ~ n d n i m ~ i i . ~ T ~ ~ - l d h . l  XSL ~ I % L L ~ ~ P F ; I L ~ ~ I R ~ ~ " I I D . I L L ~ ~ - ~ ~ ~ M ~ I ~ L ~ ~ ~ I  GML 

bald LandXML 



<xsl:template name="split"> 

<xsl:param name="string" select=""" /><xsl:pararn name="patternm select-"' '" /> 

<xsl:param name="length2"><xsl:value-of select="string-length($string)"/></xsl:param> 

~xsI:choose>~xsI:when test="not($string)" I> 

<xsl:when test="not($pattern)"> 

<lxsl:when><xsl:othetwise> 



3.3 mnuiuu~ldrun~ud~a!n6iuuuud~u~~3~n~m~~al~~n~r~~mn~7uKua'at in 

u d a d ~ u  

l u f i a i b d ~ ~ i u ' h l v n i a u f d t u n ~ ~ d a t l l u n i ~  

l u n ~ t r i s n ~ ~ u ~ i u l a ~  nudn~d'iu noiilmunotutzuua~uiu1bi~4~d 3.21PneWtuntu 

dtrqn6h@4rr'~ui9in Ext JavaScript Library. Openlayers uRr XSL fidd 3.22 bud 

Geoserver ~ i lu . ihmi t id~~a~nzd4wa~wr~n i05 i~~~~nK11u iu '~~~@4 Geoserver d a u k  

h y  adn~dAua~lu3~rrleya ~ o s t g r e s ~ ~ r i ~ u n ~ r  P O ~ ~ G I S  n l n i ~ r # i i b y  nuda~diiulu 

PostgreSQL l#%~fi<u OGR20GR d$hadfiuaf  Wools  ~ u n i ~ i ~ k  ludaure~ code 

XSL ~ m ~ ~ l u n i ~ w u ~ n  n 

Client 

r Request 

Database 

fld 3.21 L t f i ~ f i ~ i i l f l ~ n ~ t t u u 3 a p  Web appllcation 



id; 3.22 t r n n a P n t a ~ h ; l ~ 6 '  Web application h$$ 

A n i w u w u n u a :  

r r n j n d ~ n l u n 7 s  
d ~nnisn7w LLGIUM 

- w?~:7;ld~unis~Gnn 

dnu lv lun is~u~u  

~~dn~ i%u  

- w;i;ldaun--~s 

uwm~wna'ws'nis6u 
d 

Au 

3.3.1 mriauldt~mtudeudauinda@.d" (user interface) 

ludauinda$.d"dr:nauZd&au 2 dau ;a daunitaana wn. ~auqun~r~ i f i nanmn:  

~ n ~ a ~ ~ a l u n ~ t i n n ~ ~ ~ ~ w u w " n " u d ~ u n i t ~ u n ~  ~ u n " u ~ a ~ n o t r n i ' s u ~ u ~ ~ d n a d 5 u  lnuta 2 

dau 1.d" Ext JavaScript Library 1un1taanLLuunitLL~mawaw"a~duu web application $a 

LLR n a ~ u ~ d d  3.23LL~iidd 3.24 

U 7 7 7 n Geoserver 

l G o  4lupJ LLY u 

LandGML,LandXML 

~nnwqs GML i ~ u 6 1  

WMS 

- .iiinis?nwn~wa a 
d Gunt%ny auwuw 

WFS 

8ayan1wuwuw 

- w"~nisfo9va~wa B 

4'nnis8o yan iw  
d Lmun 



fld 3.23 ~flfltd?~fifl6iQ@~'IIf)t Web application 

4 4 
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b ~ 9 J i l n ~ d u ' o ~ n  LandXML (LandXML data model) 

LandXML za;driuu$ayn XML iowir duss?+mr?ania6i~n?nssu~ufiiLbn::.a"%yn 

nia6iunisGis?l5dindqr?nl.a"bu~iunisw'wuidguLinrqmailnrrunisaudd umnqinc 

LandXML fidlgu software ilvl ~ i n n ' i i  40 software L ~ U  Autodesk, Microsurvey, Eagle 

Point, Bentley, Trimble iau6u Imridmaqin~~dLLuuLi=Iu XML ~d~?uiso~a"ma"oyal6cjiu 

M I 9  Web Browser k?)bd 

LandXML version I .2 Qdr i iu  version d r i i r r u n ~ ~ n d a i u d  18 Jmu8.raimu B 
I Y 

2008 a ~ u e ~ u + a y n i i i u ? < u i i s ~ ~ i i n t i i d a ~ d ~ u ~ n u ~ u i ~ q z i L a m d ~ ~ ~ ~ j i d ~ ~ ~  

1) element Parcel 

Element Parcel ~a"aPsuiu+Bynodaddgudsrnmuld6au element center . element 

CoordGeom, element VolumeGeom, element Parcels, element Title, element Exclusions, 

element LocationAddress. element Feature ~mrd?u~~a+my~mss07"sulu~md~~d~ddiu1u 

;dibuumd LandXML 

1.1)  +my nmssoi8uiu Element parcel la"Liiur!mauu3aoaadaadiu 

awisna8uiu)b~Kq;lld n.1 lmrnis ia i  n.1 

. . . . . . . . . .  
i . . . .  

n.1 Tns~ahaCaynaosniluiuuos Element parcel d ~ l u  LandXML 1.2 schema 

documentation 



nitla4 n. 1 ~ c ~ n . r ~ ~ i r r u u i u 6 ~ z l m ~ t n i " s u i 0 a ~ ~  Element parcel 

Attribute 

name 

OID 

area 

desc 

dirclosure 

distclosure 

owner 

parcelType 

setbackFront 

setbackRear 

setbackside 

state 

taxld 

class 

useofparcel 

parcelFormat 

buildingNo 

buildingLevelNo 

volume 

A ~ I N W W I ~  

B 
-manaudaa#i?u 

1 

ID aa~~~daa$i?u 
P, I , 

GuGans~~daaG?~ 

~;iah~udu?n'u~~daaM"?u 
I 

riiap.~ closure rsa;dtlilm~~daa$ftu 
I 

Fiirzuznia closure aoa~dYm~~daln.rGlu 

~6iuaa~~daln.riftu 

dszmwaaa~~daa$?u 

Fh backFront 

67 backRear 

A 1  backside 
I 

an~uzaaa~~daaG?u 

affected 

created 

encroached 

extinguished 

referenced 

proposed 

existing 

adjoining 

affected 

created 

encroached 

extinguished 

referenced 

proposed 

existing 

adjoining 

~ u i u ~ a a ~ ~ ~ u n i ~  

class ooa~~dac$f lun~udiu~~"~~aan~wuiu 
I 

n i ~ ~ ~ ~ ? u ~ i u ~ i u i q n g ~ u i u  

~ ~ l ~ a a % n ~ a ~ ~ d l l ~ a $ ' i u ( 2 ~ ,  3 ~ )  
I 

~~i~b@"U4n'9fl5i:7.j 
P, I 

~iua9d.a'uaoa~ln.rfia~~ia 

fiui[iiltma~~da.r$?u 



I w 

1.2) element Center LOU element ~n~~fl.lil?fl~U6~RlQ"uD9LbdW9i~Mw'9 

mind! n .  1 ofipl3~?1urnulu%ay na~~n1"Sulu"ua9 Element parcel (da) 

as 4 

zdiiuu 2 rji~~a:: 3 urn isi~Iuiroa"Sulu1l69rn7tiqd n.2 ~~a::;d$ n.2 

Attribute 

pclRef 

i longitude i ............. 

FI~I~SM~J?EI 
I 

~~das;"mBqaZs 

- - - - - - -  - -  
: zone : - - - - - - - - - ...................... 

;dd n.2 f f l r ~ f i ~ ~ ~ % a ~ ~ a o s n i " S p ~ 7 u ~ ~ ~  element Center ~ Z Z U  LandXML 1.2 schema 



lj;11'619: n.2 ~ ~ ~ ~ ~ R ~ ~ U U ~ I U ~ B ~ ~ B ~ T ~ I " ~ P I I O " I I D Q  Element Center 

Attribute 

name 

desc 

code 

state 

pntRef 

featureRef 

determinedTimeStamp 

ellipsoidHeight 

latitude 

longitude 

zone 

northingStdError 

eastingStdError 

elevationStdError 

pointGeometry 

naiwb39r1~7a 
t 

Boraaqmturinaw 
I 

i7sZ~~u~iiuqn'ElqmiuU"naia 

-&-v.uaa~qurinaia 

~n7uzrsaq m i u h a w  

abandoned 

destroyed 

existing 

proposed 
I 

Y 

~$-EJZ?~ 

p n h a l u  

$ansad 

a~$~ i?a  mue 
di 

mmeay6wZa 
B 
qama feature 6 1 9 Z ~  

I 

~~a17bzy 

~i~a7aJ!;r ellipsoid 

a z s y  

aaa'i2m 

Zone rsosszuuG6m 

d l  standard error ' / l i 9 b ~ h  

d l  standard error W ~ ~ W Z ~ U D D ~  
I 

d l  standard error ~ 7 ; r i h  

&wmzwia Geometry "113 afi 

point 

curve 

?fl 

L ~ M C &  



mis ia? i  n.2 ~ n W a n r l i U ~ ~ ~ i ~ ~ m ~ w ~ ~ ~ n i " s ~ ~ i ~ " ~ m a  Element Center ( i m )  

Attribute 

DTMAttribute 

timestamp 

role 

~ a i w w w i a  

d l  DTM 

determinebyfeature 

donotinclude 

spot 

spotandbreak 

void 

drapevoid 

breakvoid 

island 

boundary 

contour 

feature 

ground 

xsection 

user 

determinebyfeature 

donotinclude 

spot 

spotandbreak 

void 

drapevoid 

breakvoid 

island 

boundary 

contour 

feature 

ground 

xsection 

user 
A "  a 

L ~ ~ I W ' U P ~ W ~  

EIWEIIW 

measured 

to stake out 

staked out 

calculated 

assistance point 

user entered point 

control point 

WIU~I,,',,L~CJ 

ndhrzvriwnis 

kh 

53 a'h ~ ~ 6 9  

wiuni~~iuauu69 

assistance point 

user entered point 

MY nR9uqu 



1.3) element CoordGeom L ~ U  element iLL1m9~;l geometry f k 0 U 9 0 U  

Lrdaad~uaiuionrgu16;q Line, Irregularline, Curve, Spiral LLar Chain 4 9  element dmtl 

@$ n.3 P ~ ~ f i h ~ + ' a y a a a . r  element CoordGeom $ 5 1 ~  LandXML 1.2 schema 



w?si.l! n.3  uflm;rm?iu~ulu~mynef~611"sulu"119~ Element CoordGeom 

nisid$ n.4 b L f l ~ 9 ~ 9 l U M U I ~  element f j f l f l ~ f l 9  Element CoordGeom 

Attribute 

desc 

name 

state 

olD 

I .4) element Parcels I ~ U  element duf im; ln4~IIdadd~u61~~0 %aya 

o T s o i ~ u i u r p i U i o n o < u i u ~ ~ ~ ~ n i t l ; r d  n.5, n.6 ~ m z ~ d d  n.5 

FI~INMNIU 

6195~ilu CoordGeom 
I 4 

wnta.~ CoordGeom 

tl6110d:"li.~ CoordGeom 

Element 

Line 

IrregularLine 

Curve 

Spiral 

Chain 

Feature 

abandoned 

destroyed 

existing 

proposed 

A ~ I ~ M N I U  

Geometry b&u 

Geometry ~&udlzil[ai d ~ z ~ m d l z i a  

Geometry tXuF& 

Geometry b&pdgfl~m~bfl;~? 

Geometry ~ & ~ ~ n ¶ m d z l ~ u t p ~ ~  

~ ~ ~ S ~ ~ ~ ~ K ~ W N : L % U L ? N Y ~ Q  CoordGeom 

Y 

tpaz?.~ 

g n d l ~ i u  

<&wad 

~ ~ ~ u d ? . ~  ~t lua 

ID "Ir4 CoordGeom 



fllT14d n.5 u B ~ ~ ~ ~ ? I u M u I ~ % Q ~ ~ ~ s s ~ I " ~ E ~ ~ ~ " ~ ] ~ ~  Element Parcels 

;dd n.4 

* - - - - - . - -  

. _ . _ ^ ^ * l _  ,.. 
I . L  I..._ - * .  
, , . _ _ _ _ _ - - _ _ - -  
'-:,Feature @ - - - - - - - . - ..-..... x- '  i - 

G..x 
. ^ _ _ _  . . .  _<.. ;...... .... ? .:*. .$-?: ......... -A - . . , , . .*.<-. : :  
. . = .. ,. :<' s.' f ,' :'8 . 

Attribute 

desc 

name 

state 

.. .-... 22 :=: . . - . . . . .  . 

F I ~ ~ N W N I ~  

618~~11fl Parcels 
d 
"Ilb"UaS Parcels 

fiEllM~"11'i Parcels 

abandoned 

destroyed 

existing 

proposed 

.<,,' .-.,.- - T":. ..- 

Y 

;mah 

gn~ia7fl  

C~n'iaa 

adI.ud94lfi~a 

. . . . . . .  .." 
...........-...... ,".. 
: .* _i _ 5 '.' . , 5  

. 7 ".T , :::s *?$.:." 
............ ,$>,=. -=>." "? k>*''*'y< 

". - . . - > .  . - ...- - - . - - ....... -" . .  . ..I. :: ....... . - =  .-. ... _;;. .. - - - .-.. - .= . l . i  ;.. : ;....-. _ .  Y ' :  . "  _ f _ "  ." ,: ..._......_..... ^ "  
r ...% . <. y . 2 . :  - . "  - - : <. :* :<?::*: " 

?- .. - - -  - *  
I- 

I3 --::..:; uPcRiame 

C R N B ~ ~ ~ B Q B V O ~  element Parcels ~;IU LandXML 1.2 schema 



1.5) element Title LflU element ~LLRm;l~a~Rd?UD~luL~~L~uL~u?n'~Lbdad 

RI~I;~; n.6 anm;lnoiuauiu~;indya;l Element Parcels 

, - - - -  - - - - - - - -  
; 3 tSRleType : - -  

.,.;: , : -.-- - 0  . .;.-~?t..:+-; 
1_7  - .  -,-... :..,* :c: :. - >  

-=.-- ., z -<<.=: 

add n.5 1nraahahapma;l element Title ~ G T U  LandXML 1.2 schema 

Constraints 

uPclName 

parcel 

@name 

~aiwpllwia 
dl 
?5abawi:m4 Parcels 

I 

Xpath $ link Parcel 
I 

Field $14 

1.6) element Exclusions d u  element d L ~ n ; l $ U i $ q n i l ~ m ~ a " 9 1 n n l t  

mirid n .7  !,mma%aynarsn18u1u"uad Element Title 

1 area f 

Attribute 

titleType 

name 

~ - 

n.6 fns;lnh;l&ynua;l element Exclusions ~ G T U  LandXML 1.2 schema 

~aiwpllwia 

fl~zbdl~'91a4 title 
d 
~iamas Parcel L%N~?IX 



1.7) element LocationAddress L ~ U  element io rq8ada~v~o~?~bv lda"uad 
d 6 P /  

Lidaqd?uud\rit?u8drfifi\drwmu " u a r ; n a s s o ~ 5 u i u f i i u ~ ~ o a " s u ~ u ~ ~ m ' ~ r n ~ s ~ ~ ~  n.9, n.10 

L L R I ; ~ ~  n.7 

n i s i d i  n.8 ~~ f lma~aqnar~o1~~17u"u~a  Element Exclusions 

;dd n.7 P n ~ ~ n h ~ % a q ~ " u o ~  element LocationAddress '%8u LandXML 1.2 schema 

Attribute 

exclusionType 

area 

~a1a~'trlu18 

d ? ~ ~ l w . l r ~ . ~ n i s i i n " m m  

~ u $ 1 u n i s i 1 6 m  



Fl I f19d n.10 bbfihd Element ?hum4 Element LocationAddress 

nioia; n.9 ~ ~ f i m ~ ~ y a a s s a i % u l u m  Element LocationAddress 

Attribute 

addressType 

flatType 

flatNumber 

floorLevelType 

2) element Units 

ICI~  element dtzyiiqrr~Qud~~unisin~nuduu~Lnz~nni.riujui;~iP4u~u~i3u 

A ~ I ~ ~ ~ ~ B J I H  

dszvmaos~oljsliudiui'"~"~osngtluiu 

~szbnwuaqdw'neq~u 
I 

iiuau?lw"naifiu 
Y 

E]ozmw%asszgu%u 

Element 

ComplexName 

RoadName 

AdministrativeArea 

Addresspoint 

Y 

radians aba~d iyuMY9d? 'n~ iu~n~ i~~au~~uu i~n1~1nmziuaan = 0 dmdi~n9119~144iu 

i n ~ ~ u t 4 u u i ~ n i i d u q i n  0 a q n i ~ i n A n ~ u i i a  Element L ~ D U L ~ ~ U  Metric bbaz Imperial 

r ~ I ~ i ? o f 1 % l ~ i u 1 & ~ 4 ~ l l d  n.8 

A a I N H 0 1 1 8  

d '  ~o!,~u b i h Y ~ 4  address 

ri 
"IIB61uu 

Yt7WL.Y ! Y ~ u ~ Y Q ~ ? ~  

Geometry qmiifiu~aunuuasdod$q~u 

;lJbuu 2 z; LLaz 3 



"8 h4fi$i4%9yRae4 element Units d ~ l u  LandXML 1.2 schema 

2.1) element Metric L ~ U  element ~~~fifl4IId?fl"l~~flLL¶J¶J Metric ~4uuJ?o 

isltrornw, aa~oiwyu ~Oun"u % e r ? ~ o o o n ~ ' s u i ~ f i i u i o n a ~ ~ ~ o ~ m " ~ ~ w ~ o i a d  n i  I ,  usrj.d 

G n.9 

- 

/ H~~~~ + 

a sttrtbues 

lareaunt1 

~volumeUnitl 
tempera tureVnit I 

IpressureUnitI 
- -_-.---_----___, 
: diameterunit : '- - - - - - - - - - - - - - , 
- - - - a 7 - - - - - - -  

j widthunit / - - - - - - - - - . - - *  - - - - - - - - - - - - - -  
i helqhntnit I 
- = - - - * - - * - - . - -  , -----------.--- 
: welocinit  i 
9 - - - - - - - - - - - - - - - . ---- * - - - - * -  

: flowilnit : 
a - - - - m - - - - 
, - - - - - - - - - - - - - -  
: angulartfnif 1 . - - - - - - - - -. _ - - . , . - - - - - - - - - - - - - - - -  
: direct3onUnit i 
' - - * - - - * - . - _ _ _ _ _ -  
, - - - - - - - - - . - - - - - - * - - - - - -  

: IatLongAngubrtlnit i ' - - - - - - - - - - _ _ _ _ _ _ _ _ - - - - -  
- - - - - - - - - * - - . - - . -  

) elevationttnit i ----------------. 
L 

$4 n.9 T~o~fih~%eyaae;l  element Metric ~ G I U  LandXML 1.2 schema 



n l s ? d i  n.11 aawmd$eyoassni%~iom Element Metric 

Attribute 

areaunit 

linearunit 

volumeunit 

temperatureunit 

pressureunit 

diameterunit 

widthunit 

heightunit 

velocityunit 

flowunit 

angularunit 

directionunit 

A ~ I N W ~ S I ~  
Y I 

wdau5fif;jrs$ 

(hectare, squareMeter, squareMillimeter, 

squarecentimeter) 

w9dao~m~3abdu 

(millimeter, centimeter, meter, kilometer) 

wdau5m~3dGui ws 

(cubicMeter, liter, hectareMeter) 

wdau~m~3agmv42 

(celsius, kelvin) 

wdau5m~3anaiuCu 

(HPA, milliBars, mmHG, millimeterHG) 

mdaoimriluwiu~udnaia 

(millimeter, centimeter, meter, kilometer) 

wdaua'mna7unha 

(millimeter, centimeter, meter, kilometer) 

wdaua"mna1uuia 

(millimeter, centimeter, meter, kilometer) 

wsdao~mnaiu& 

(meterspersecond, kilometersPerHour) 

wdaoa"m5msinis~wa 

(cubicMeterSecond, literpersecond, 

IiterPerMinute) 

wdaua"m~3a yu 

(radians, grads, decimal degrees, decimal 

dd.mm.ss) 

wdao5m~3aS w w i a  

(radians, grads, decimal degrees, decimal 

dd.mm.ss) 



A l T I d $  n l  1 LLipm.l$~y~~~9ni~Ul~"IIm.l Element Metric (dm) 

2.2) element Imperial L ~ U  element $oipm.lad?snltimLL~~ Imperial L ~ U  

adaoimrzuznip, md~uimyu LTIU~U ~ a y a a r o n i i ; u ~ u a i u i T n a i ; ~ ~ u ~ m " ~ ~ ~ ~ ~ i ~ $  n.12, 

LLazE~d n.10 

Attribute 

IatLongAngularUnit 

elevationunit 

;dd n.10 ~~tdf i i id%~ya"I I~d element Imperial d i ~ u  LandXML 1.2 schema 

AalNHN'lSl 

esndau5'mL?iayuLwu latlong 

(radians, grads, decimal degrees, decimal 

dd.mm.ss) 

vlndau5'm~?ana1up 

(meter, kilometer, feet, miles) 



Bl7ld n.12 ~ l f l f l . l % a ~ ~ a 7 7 a l % ~ l ~ " u ~ 9  Element Imperial 

Attribute 

areaunit 

linearunit 

volumeunit 

temperatureunit 

pressureunit 

diameterunit 

widthunit 

heightunit 

velocityunit 

flowunit 

angularunit 

A a l U W U l 8  
Y O  

wdau?mGu$ 

(acre, squarefoot, squarelnch, 

squareMiles) 

wsdaua"mb5h ~41-4 

(foot, USSurveyFoot, inch, mile) 

wdau;im~?dGui wo 

(US-gallon, IMP-gallon, cubiclnch, 

cubicfeet, cubicyard, acrefeet) 

wdau%b3~qrnuqij 

(fahrenheit, kelvin) 

wdau<m?I~maiuck 

(inchHG, inHG) 

adauim~4udira~uGna~q 

(foot, USSurveyFoot, inch) 

wdaua"mmaiuni14 

(foot, USSurveyFoot, inch) 

udauTmmaiuuia 

(foot, USSurveyFoot, inch) 

wdau<m~aiu3a 

(feetPerSecond, milesPerHour) 

wdaua'mGmoi.nio!wfi 

(US-gallonPerDay, IMP-gallonPerDay, 

cubicFeetDay, US-gallonPerMinute, 

IMP-gallonPerMinute, acreFeetDay, 

cu bicFeetSecond) 

udaua'm~%q y u 

(radians, grads, decimal degrees, decimal 

dd.mm.ss) 



88 

n i s i 4 i  n.12 ~~fln4a"mynorsoi$uiflv84 Element Imperial (!&I) 

3) element Application 

element Application d u  option element ~ 9 : 4 ~ ~ ~ D ~ ~ L ? d ~ ! i ~ b ~ n f l i ~  LandXML 
1 
quu~ia"m'aynmssni$~liu~~n: element d8uaiui~o88uiu1a"m'qmifidi n.13, aa:;dd n.1 I 

Attribute 

directionunit 

IatLongAngularUnit 

elevationunit 

Inamel 
- - - - - - - - - 
I desc 
- * - - - - - - *  
-----------------, 
: manufacturer : '- * - - - - - - - - - - - _ _ _ _ I  - - - - - - - - - - -  
f version i - - - - - - - - - - -  ____-______-_______--. 
: ntanufacturerZfRL : ' - * - - - - - - * - - - - - - - - - - - - ,  
, _ _ _ _ - - _ _ _ _ - _ _ _ 
: timetamp j . . -* - - - - - - - - - - -  

A978SP110118 

wdau%~?q?finiq 

(radians, grads, decimal degrees, decimal 

dd.mm.ss) 

wdaeTn~?~yu~~~lu latlong 

(radians, grads, decimal degrees, decimal 

dd.mm.ss) 

wd?ua'm~?maiuqq 

(meter, kilometer, feet, miles) 

;dd n.11 Tnt.raha%m'aynro.r element Application 651~ LandXML 1.2 schema 



ningd n.13 ~ ~ ~ m ~ % ~ ~ n . i l ~ ~ n i ~ u i u " u m ~  Element Application 

4) element Author 

element Author iflu element d T t u ~ 4 [ R ~ 1 4  file LandXML Cuul %fIy~fI?Tol~ulcl  

a i u i s n e ' i u i u l t i ~ ~ n i ~ i ~ d  R.14, im:;dd n.12 

Attribute 

name 

desc 

manufacturer 

version 

manufacturerURL 

timestamp 

A~IUPIIOJI~ 
I 
d 

maam Application 

?~fx&hm"uo.j Application 

@gm Application 

$9d"u84 Application 

URL P O ~ ( U : ~  Application 
I 

baa?~ilnl?fl?14 file LandXML 

n lo l4 i  n.14 i l a ~ n l u l  Element Author 

am!bKes 
- - - - - - - - - - - - - -  

j createdBy i ---. - -  
, _ _ _ _ _ - - _ _ _ _ _ _ - - _ _ _ _  
: createdByEmail ! ' _ I _ _ - - - _ _ _ - - - - - . . . . -  ,---.-------- 
: company i 
' - - - - - - - - - - - - ,--.------------- 
: companytfRL 1 
' _ _ _ A _ _ _ _ _ _ _ _ - - - . .  

, - - - - - - - - - - - - - 
: tirneStamp .--..---------- 

7) -I.-. .-- ;-. . -.. ... .i. ... L . ... . - - . ?' . .. . . 
. X _  .* , -_ .. .*. . .. - ,  - - . - . - - - . - - - ------.------ 

4 3  -; ?:- , ##other 1 
- - - - - - - - - - * a -  

@; n.12 ~~946&4%ay~"uB4 element Author $ZIU LandXML 1.2 schema 

- 

Attribute 

createdBy 

createdByEmail 

company 

companyURL 

timestamp 

~ a ~ u w u i a  
4' 
aaaa4y"fi?14 Application 

~mai19fl4(fl?l4 Application 

ui%3naos(ahc Application 

URL ~?g~"uB4(fi?14 Application 
I 

~an?$$7nl?fi?74 Application 



5) element Coordinatesystem 
4 A V  

element Coordinatesystem L ~ U  element d~.UiidrLUUtj~~~iq~qn~~~a~Lanfiir 

LandXML ~ d l ~ l ? n r ~ U a ~ i ~ ~ i ~ l  ~ d u  PzUU EPSG L ~ U & U  ~ ~ ~ ~ 1 9 8 0 ? [ 1 1 % ~ 1 U ~ b 1 9 ~  element 

r i a u a i u ~ t n a ~ u i u ~ ~ ~ q m i ? i q i  n.15. n .16  Lmq1~d n.13 

/ geomntricCmrdiiteSy st... j 1 .................................. 
; fileLocation :. 
...............I / I .................. 

rotat3onAngh ................... .......... 
1 datum : ........... .................................. 
j fmedCoordiiteSystemlia ... i .................................. .................................. 

... j compoundCwrdinaWyde i .................................. .................................. 
I focaKonrdinateSystemAame : .................................. - . . - . . - . - - - . . - . . - - - - - - - . . - . - - . - - - - 
/ geqraphiioordiiteSy st... .................................. 

;Id "13 ~ ~ t d d i i d $ a ~ r r v a d  element Coordinatesystem $ i?U LandXML 1.2 schema 



~191.1; n.15 unnd%oynorsol%ulu"uo9 Element CoordinateSystem 

m 1 9 i d  n.16 1bdlsl9 Element inuaaa Element CoordinateSystem 

Attribute 

desc 

name 

epsgCode 
m ,- 

ogcWktCode 

horizontalDatum 

verticalDatum 

ellipsoidName 

horizontalCoordinateSystemName 

geocentricCoordinateSystemName 

fileLocation 

rotationAngle 

datum 

fittedCoordinateSystemName 

compoundCoordinateSystemName 

localCoordinateSystemName 

geographicCoordinateSystemName 

projectedCoordinateSystemName 

verticalCoordinateSystemName 

AalUWU18 

siowzdum.lrsl.;rozuuGCm614%4 
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u ~osz~uGn'm61~Zs 

s f l a ~ ~ ~ ~ % - % 6 1 4 Z ~ m i ~  EPSG 

of laszuuGCm611 u i n g i u  OGC 
w 

W'uva'n~iu61~Z~wi.~siu 
w , 

4u~a"n~~u6ia54n?sAc 
I 

dl 

"dV94ellipsoid 
A 4 -  9, 

~aszuu~nma14~4wids1u 
d 
.aeozuuGCm61~Z~wi~siu 

ia4aa.r file tzuuG5m 

%~wi4ni~vyuaasyu 
Y 

~ l d v a ' n ~ i u  
A POI 9, - 4 9 ,  " 4  4 9 ,  

aar~uuwnmo~tat~r~inuw"uM'~mwa~d~m 
I 

u POI 9, 

ms:~~wnm~14Z4d?zfl@u 
A dd 0 

.aoszuu~5m61~5aniu~uw'M'aisaq 
I 

u 

.aasz~uGnis6il~ZsgGdia[i;lQ 
A 
~ a s z u ~ ~ i f i m 6 1 4 ~ 9 4 ~ n  projected 

~ 0 ~ ~ ~ ~ ~ 6 ~ 6 1 4 ~ 4 ~ 1 4 ~ 4  

Element 

Start 

FieldNote 

Feature 

other 

~ ~ I ~ H N I ~  
w 

~ m 2 ~ 6 u  iu4 2 rrwz 3 i i R  

Guinnisaandisaq 

b~am~qma'n~mzr~ur'iu"11~4 

CoordinateSystem 

a'flBtUzbG~L'i~"1194 Element 





Source code XSL GML to LandXML 

luninwu?n r I&LLLPBI~~~ XSL ~ l f l u n i ~ ~ ~ d n a ~ a n f i i ~  GML d Geoserver 'l,hdaii 

n6 '~1u id iun i~n i s~aara  WFS dubanniS LandXML miuuins~iuuad LandXML schema 

$rry~gu wwvj.landnrnl.oiij 

<?xml version="l .On?> 

<xsl:stylesheet version="l .On xmlns:xsl="http://wWWWw3.0rg/l 999/XSL/Transforrnn 

xrnlns:fo="http://w.w3.org/l999/XSL/Format" xmlns:gml="http://www.opengis.neffgml' 

xmlns:xsi="http://www.w3.org/2001 IXMLSchema-instance" 

xmlns:wfs="http://w.opengis.net/wfsS xmlns:topp="http://www.openplans.org/topp" 

xsi:schemaLocation="http://w.openplans.org/topp 

http://localhost:808O/geoserver/wfs?service=WFS&amp;version=l .O.O&arnp;request=De 

scribeFeatureType&amp;typeName=topp:parcel http://w.opengis,neffwfs 

http://localhost:8080/geoserver/schernas/wfs/l .O.ONVFS-basic.xsdn 

xmlns:str="http://exslt.org/strings" extension-element-prefixes="strn 

xmlns="http://w.landxml.org/schema/LandXML-I .On> 

<xsl:output method="xmln version="l .On encoding="tis-620" indent="yes"/> 

ixs1:template match="/"> 

<LandXML xmlns="http://w.landxml.org/schema/LandXML-I .On 

xmlns:xsi="http:l/w.~3~org/2001/XMLSchema-instance" 

xsi:schemaLocation="http://www.landxml.org/schema/LandXML-l .O 

http://w.landxml.org/schema/LandXML-I .O/LandXML-1 .O.xsdM version="l .On 

date="2005-03-06" time=" I :04:24" readOnly="falsen language="Englishn> 

<xsl:apply-templates 

select="/wfs:FeatureCollection/gmI: boundedBy/gml:Box/@srsName"/> 

<xsl:element name="Projectn><xsl:apply-templates 

select="/wfs: FeatureCollection/gmI:featureMember/topp:parcel/topp:project~~ 

</xsl:element> 

<xsl:element name="Units"> 

<Metric linearUnit=*meter" areaUnit="squareMeter" volumeUnit="cubicMeteT 

temperatureUnit="ceIsius" pressureUnit="milliBars" angularUnit="decima degrees" 

directionUnit="decirnal degrees" latLongAngularUnit="decimal degreesw/> 

</xsl:element> 



<Application name="Land Parcel Thailand" manufacturer="Sukhanit Skawrattanont" 

version="2009" rnanufacturerURL="www.sv.eng.chula.ac.th"/~ 

<xsl:element narne="Parcelsn> 

<xsl:for-each select="/wfs:FeatureCollection/gml:featureMernber"~ 

<xsl:elernent name="Parceln> 

<xsl:apply-templates select="./topp:parceI/@fid"b 

<xsl:apply-templates select=".ltopp:parcel/topp:landid"/~ 

<xsl:variable narne="landid"><xsl:value-of 

select=".ltopp:parcelltopp:landid"i><ixsl:variable~ 

<xsl:variable narne="firstname"><xsI:value-of 

select="./topp:parceI/topp:firstnarne"/~~lxsl:variable~ 

<xsl:variable name="lastname"><xsI:value-of 

select=".ltopp:parceIltopp:lastname"/~~/xsl:varia ble> 

<xsl:variable narne="rank"><xsl:value-of 

select="./topp:parcel/topp:rank"/></xsl:varia ble> 

<xsl:variable narne="rawang"><xsl:value-of 

select=".ltopp:parceI/topp:rawang"/~~/xsl:variable~ 

<xsl:variable name="plang"><xsl:value-of 

select="./topp:parcel/topp:plang"l~~/xsl:variable~ 

<xsl:variable name="prov~code"~~xsl:value-of 

select=".ltopp:parcel/topp:prov~code"/~~lxsl:variable~ 

ixsl:variable name="title"><xsl:value-of select="./topp:parcel/topp:title"/~~/xsl:variable~ 

<xsl:variable name="birthday"><xsI:value-of 

select="./topp:parcel/topp: birthday"/></xsl:variable> 

<xsl:variable name="age"><xsl:value-of select="./topp:parcel/topp:age"/~~lxsl:variable~ 

<xsl:variable name="address"><xsl:value-of 

select="./topp:parcel/topp:address"/~~/xsl:variable~ 

<xsl:variable name="project"><xsl:value-of 

select="./topp:parcel/topp:project"l~~/xsl:variable~ 

<xsl:variable name="mu-add"><xsl:value-of 

select="./topp:parcelltopp:mu~add"/~~/xsl:variable~ 

<xsl:variable name="ban-add"><xsl:value-of 

select="./topp:parcel/topp: ban-add"l=.</xsl:variable> 











ixsl:call-template name="-split-patternm> 

<xsl:with-param name="stringW select="$stringn I> 

<xsl:with-param name="patternM select=*$pattern" I> 

cxsl:with-param name="length2" select="$length2" P 

</xsl:call-template> 

</xsl:otherwise> 

</xsl:choose> 

i/xsl:template> 

<xsl:template name="-split-charactersM> 

<xsl:param name="stringn /> 

<xsl:if test="$stringn> 

<token><xsl:value-of select="translate(substring($string, 1, 

I), ' , ' , '  ')" /></token> 

<xsl:call-template name="-split-charactersn> 

<xsl:with-param name="stringn select="substring($string, 

2)" I> 

</xsl:call-template> 

</xsl: if> 

</xsl:template> 

<xsl:template name="-split-patternn> 

<xsl:param name="stringN /> 

<xsl:param name="pattern" /> 

<xsl:param name="length2" /> 

<xsl:param name="lengthl"~<xsl:vaIue-of select="string- 

length($string)"/><lxsl:param> 

<xsI:choose> 

<xsl:when test="contains($string, $pattern)n> 

<xsl:choose> 

<xsl:when 

test="$lengthl= $length2"> 

<xsl:if 

test="not(starts-with($string, $pattern))"> 
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