DUC14. 4. 30.), MALAAL 14, 5. 30. 2%t 1 '14. 6. 9.), AMEEL(14. 6. 12.)
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Design of User Friendly KML Validation Tool based on OpenLayers

* = ¥*
2ms - AxE

Kim, Jung—-Ok - Kang, Ji-Hun

25
AN 0 2 KML A5 57+ KML 9 l& Zghs Ao A2 7] |eeith 5, & 784
A of e 227]w} IS FrstdleAE HSshaL, o 7h A el KML 2.E 913 &

El
2& olth. Bjelo] Z/J3h KML 9 d-g AR8-8FaLA} 8= Abgh2 KML 55 58l g 2k o]
7Rt obe}t kA A o] AR, FEl, N T o] AWHA QAR Tl gt ool & A
AMe 71E ASET Y AS 75 S BF £ Openlayers 7]8Ee] A% g3} =F 4l o]

A 71ke] KML 5H) 90F B8 A B5Hs g7 U8HA KML S ET-8 ArsHgnt,

F20{: 7|20t AN, ABE, LEH 0N, SHEE

ABSTRACT

The KML verification tool supports people who want to produce the highest quality KML file. In
other words, it validate that a given KML document is well-formed with respect to XML standard
meaning, and conform not only to the KML schema and the specification, Then it's only to notify
error code line, People who want to use the KML file written by others would like to know both
whether the validity of that file and general summary of feature’s location, shape, and number, In
this study, we recommended the user-friendly KML validator using OpenLayers and reporting

geometries and images of the KML file,

Keywords: Keyhole Markup Language(KML), Validation tool, Openlayers, Geospatial information
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QEYOIK 7|8t AZA T2k KML A= &4

1. =2
TR 7 Mu| 2~ g S8 T2 o] &
3] JEEAA] o] ARV YR AREH

2 sich, 2 A9 H44
AEE A F= 72 o=
T AR AR ASH o s
ole]o] FIIARE Eoste] &gkl Sl F
Aloloh( Al 5, 2011),

0|5 7}Fs3A 3= A o] KML(Keyhole Markup
wji-olth, KMLE FFo] 72
o] AmAln| 2o FH g T 2E A
sk7] ¢fsf ®
Language) 7|9k nk=q] Qlol2 72 2AA| ¢
I o] At 9]l oz %A 5 F7F JEE W
28 % QA RE ST o] WA AFED
o KMLE 33 1 Zoke] A 738 7]7-<
OGC(Open Geospatial Consortium)©f|A] EF0.

(Google Earth) 2] 74
] = o]] hva ‘6¥Q %—]

Language) A1

HEolWl XML(eXtensible Markup

2 st JTHEFEAMZ: OGC 07-147r2).
KMLE ARg-8to] A7 715 s}, sk &
AN EE g FE X ol gk w3
A5 f&-S Aze} A A ok A=
7h, Al g FE A 7P A KMLS ARS8
At A 8E Abskar Alzstket 4= v, Y
I WARE KMLE AR&sto] 37 ef dAfe] <l
&, 4 d AR AR S AR S )Tk WA
g %] 2.7 2)¥ (National Geographic), - =F
(UNESCO)9} 228 7|#o A &= % KMLE A}
gste] A AA o FH-g BEE FAlskAL vt
(KML 2.2 FEZ Y, 2014),

166 LXCHSIR|MTAL St=X| T

KMLo| T2ol|X] Al&teto] thefst §8Z 2
29 L AR A A 5 S w1
FE WA KML 2} o] 7Z0] 2835 =2] < tff
7ol HATt. o] & I3l OGCaAA = 59 7]
Fo| &= ATS(Abstract Test Suite, E=F-AH
% No. 07-137r2)&, TF2oAM = AREAF A1
AF o] KML A7 0] 238 A& A&
shaL ot o 3] gk g8 Z 2 oA 2
gk KML 9t -& B} A| 28] oA ARg-8l= H] 24
7h Agskar gk, BRQlo] 243 KML 3 S
AE3H= dub A8 KML 7538 w)) 3-3-3)
t 2 9ol a4 o7} 3 ghelo]

= WE&-<] YA B ARG Ko 7=
KML 719X = ol& 83kl JA Fot.
uepa] B AFeM = 71E KML A%
Openlayers A|%=7]8ke] A3} #Z3 A 9l
o] &) 7§ 52
¥ KML A5 5=72 AIjFE

o
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e
r{m
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u\‘ io

_Z_
o

1

2. KML

21.M

i)

KML-2 Keyhole Markup Language?] &
2 7F ozt T2 o] FNARE A
& 3R3t7] 8 20049 T2 Q15H )&
g XML 7]3ke] 3t

tkl

AHKeyhole Inc,) ol A 7]t
34l

(18 1]

i

KMLQ] 7]E-% o] o] CH(WIKIPEDIA
KML, 2014), A HA &S XML FE|VE &
KML 3} o] 3 A Fo] €}, o] & ol 39
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1: (?xml version="1.0" encoding="UTF-8"?)
3: {Documenty

4: {Placemark)

{name)New York City{/name)

{Point)

©

{/Point)
10: {/Placemark)
11: {/Document)

2: <kml xmIns="http://www.opengis.net/kml/2.2")

{descriptionythe most populous city in the U.S.{/description)

{coordinates)-74.006393,40.714172,0{/coordinates)

12: {/kml)
[OZ 1] KML 2AM9] of
oy} th2 LA HAE = gl T A 22 A 7FA17F Tk, AR = 2 o] 2ot - o]

il
Irt

KML Y28 o] X (namespace) 2 GA] EE
KML 3} o] = HA| ol sl FEct, vl 1A -
E]= o] E(name), A " (description), 9| A%
(point) 8 2~7} E3HE 9 X Z A (placemark) 7H

Alo|tt,

o]9} Zro] AR A= KML 3 & hEo] A
o] 92 A A1, o|H] A= Z7}ate] Apalut
o] vlolE & A e 5 Slth. KMLY| At

K

“kml'e]™, * kmz' 7FAte] KMZ FE| & Wi =
7| % gt} 2 o] 2oA & = 9l 3kt o]
de] 9tes §FE3l 2 KMZE KML COLLAD
AVE F3HeH ééEHOl‘lL KML-S COLLADA & 4]
o]-gste] gt 3k TR
(A% 5, 2009).

T2 KML 2.2 FEZA(2014)°] =
KML 3} 4-& WhE= v AR E = 72 =72

il
=]

rl
e
<

rir

28 ApgaE 91
(Polygon), 34+

FA, ARZ(Paths), B+2+d
%3 (Image Overlay), U/ E$]

A g A (Network Link) 9] 3}&22 = 4 Q)

o, S Qi B e HYlol, T2 o)
oIA] WHE AA G B 2E Ao ol Yo F
AT % 93, KL 543 AHgAetd

2E #1716l A A4 S Slek A
22 XML Hy7]olct, eha] gk
XML @lojolm &2 317 Bl A~E HF7|e]l XML

@715 28 < Ao XML A7) dl=
[e)

= .

KML 2.2 & I H Fofo] A 3}
71721 OGColl B0 &2 Afelslar
2008). 2007 11€¢] KML 2194 A2

cH(Wilson,

KML 229 th3lt #F vk (working group)

1) HHEEOIM S22 O 2 HOX] ¢ SRR XSC2 25 B2

2) COLLAborative Design Activity2] AHZ MS Af2ok=

QIOL} a2 50| COLLADAS XI5HCE XML MUZ HMo|wH, &x
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o] =3l
#3}od 20084 49 14 ol KML 2.2 W7 o]

a1, 2008\ 19 4U471A] AL 5

ol

2179l 0GCe] EFo| HTh OGC KML %
29k @A) KML 2.2 17 2h 7 35 KML
23 355 FH FolHHOGC KML, 2014).
OGC #5024 KMLLS ¢ 718k Z7HA KL o] 4]
L AZELE 9fg wA N EF Qdofe] A9 E
SR, e8] Tl 718kl Sl

(B 1) KML 2.2 2M U8

= =l
Sx | 2, 3% T B
HSI010f | XML
HZET | Google Earth, &Et 2 XML HEY |
R | g PSS
Aoty | 2K} 2K, URI &4
x| Aol X[HZH 3i2(Google Earth SA[sH
0F7t5)
A= : 0]71& S(2008), SUSAEE QI BEINY, p.8, &x
oo

2.2. KML 2.2 &ZAMS

(2 21 729 &7 vl 2ul| o] it oby
2} Ao ¥ BE KML 2.2 840 tfgh Fe 2~ tho]
ojago R 1z Qa3 AAE YERATH
T4 Fdlas A9 Al Bl saE,
<57+ Feature(Overlay, Container), Geometry,
StyleSelector, TimePrimitive, AbstractView,
SubStyle(ColorStyle), gx: TourPrimitive©]t},
I 5 AH ] e 2E ) = AT A

Ao 1z = aAE &t Aol dE

168 LXHSIXIMSAL St=X| T

=91, Placemark+= Feature 2] §+ &7 Feature
of &3 XE Q45 FIEHA Placemark]
543 945 F7ke Aot B8k gx 5o
= 0] 2of|A] 7]
& OGC KML #s#ll 75 F718H7] flal A
9)&t Ao|tHKML 2.2 FEZ Y, 2014; &4

4

=, 2011),

3. KML &

OI)I

KMLo] OGCY] FAFF=O 2 AA=HA F+
S olyzgl gkl 38 TR E

3.1. KML Z&&9| g8

3.1.1. 7|2 ZA&(well-formed validation)
718 % KMLEA 7} XML #4] 244 72

o B BAIA Y ofR-g PEHTh XML E



Object
{has an id}

Fealure

Geomelry —Foint

—LineString
——Link - fcon —LinearRing
.__Or\em_allon ——Polygon
——Location —MultiGeometry
——>Scale ——Model

——ax:Track

gx:MultiTrack
StyleSelector tyle
—{ TimePrimitive h_EﬂmeSpanfgx:TmeSpan
tamp / gx:TimeStamp

i p/c
ookAt

——Region

—Lod

—— LatLonBox

— LatLonAltBox

—aox:LatLonQuad

L—gx:PlayList

a8 2] #2329 KML 22 &=

A2 (KML 2.2 Reference, 2013)

A 22 Tt HE Zheks] aokshd ohat At
AR, XML FAE 5
gtk =, BE A

slok 3k, ol 5e

Id
IS
Hu
im
ko
b
N
X9,
o

820 &4 o]Fo] T84 glo] afrsfof gt
ok U, QlE (& E0], U
|8k T AR ARSI

ol & EW [17 319 KML oo thalf 7]
AEE WA A 2o BFEAPE 9
Hol2 o) 5] Shskekiz 957} ek, o] B
A= 2HA =& vkt 2ol Fskofof
gt

(kml xmins="http://www,opengis. net/kml/2, 2"
xmlns:atom="http://www,w3,org/2005/Atom")

3.1.2. A7|0t AB(schema validation)

Frash XML A= A A XML 27|nh&E &
FobaL, I FE7F 27|kl ofaf Aol Eofof
stch, KMLO] 7% [2% 419} 7Fo] OGC KML

1: (?xml version="1.0" encoding="UTF-8"?)
2: {kml xmIns="http://www.opengis.net/kml/2.2")
3. (Placemark)

4:  {name)Cairo, Egypt{/name)

5. {atom:link href="https://maps.google.com/?I1=30.098207,31.246104..." /)
6:  (description)The Great Pyramid of Giza{/description)

7: {Point)

8: {coordinates)31.133866,29.979227({/coordinates)

9:  {/Point)

10:  {/Placemark)

11: {/kml)

[T 3] XML 2MZH FEI0f| 0L KMLO| 0l (KML Best Practice, 2011)
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<fuml wersion="1.0" encoding="UTF-8" 7=

<schema smlns="http/Awww w3, 0rg/2001 XHLSchena”
wilnskml="http:/Aeww. opengis netfnl /2.2
whlngatom="http/Swww, w3, org/2006/ itan”
“mlns xal="urnioasisnames ‘tcicigiysdschema - xwal 2. 07
targetlamespace="http:/ www.openais.net kml /2. 2"
elementFarmDefault="qualified”
version="2.2.0"

<annotat ion=
<appinforogckn | 22, xed 2005-01 -23</appinfoz
<documentat i on=¥ML Schema Document for OGC KML version 2.2, Copyright (c)
2008 Open Geospatial Consortium, Inc, &11 Bights Feserved.
</documentat ion>
</annotations

<l— import atom:author and atom:link —=
<import namespace="http:/fwww w3, 0rg/2005 8t on"
schemalocat ion="atom—authaor-|ink.xsd" /=

<l— import wAL:Address —>
<import namespace="urnioasisonamestcicigixsdschemawal:2.07
schemalocat ion="http://docs.oasis—open.orafelect ionfexternal fubl . xsd” />

<!— kML field types (sinple content) —>

<simpleType name="angleposAType "=
<restriction base="double"=
zminlnclusive value="0.0"/>
omax Inclusive value="90,0"/>
< restriction=
</simpleTypex

<z impleType name="angleWTvpe ">
<restriction base="double"=
zminlnclusive value="-90" />
omax Inclusive value="90,0"/>
< restriction=
</gimpleTypex

[32 4] OGC KML 2.29 u=

2.2 27|0p)7E 1o, ofof thgk Akl W Qs FH A Qa0 AE FRE HolEH

£ o5 2ok A, 27k 9k A 948 SAo] o DA A& EHEAE A gt
£ gskal, a0k &4 o] daEAE T

ko] Aefsith, 4, KML 27|vbe $244]

3) OGC KML 2.2 Schema(2012), http://schemas.opengis.net/kml/

170 LXCHBIR|XMEA} BHaX| Mg,



oy
oA
Jo
oy
Rl
Hol

(LineString)
{coordinates)-81.9,29.9,0.0, -81.9,29.9,120.8(/coordinates)
{/LineString)
[2% 5] (LineString) Ar22 0
3.1.3. MM ZAS(specification validation) T deargtel obgff [19 519} o] A,
SR KMLEAS KMLXML 2710k 35 9%, 129 2F 958 7EE du 39
ok #int ofu e} A A of] of 3l o] H A A 8- ¢ ZBHH(KML Reference Errata and Addendum,
5 742 metol Atk AWAOZ o]HF F 2011, LinearRing®] A9 A%, 9%, nER T
2 KML 2710} A5 ol|A] th7A] ¢h=tt, of AE ) ol de] HE AT o] FoAIH, v}
£ =0 KML 8Al= v 22 7135 Ak A 2= A HA Frek Fdafof gt =
It} LineString =82 A%, 9%, 12 T 3} #3¥ = DD(Decimal Degree) 2 3% Ht},
4 % ) oPgel g EHHL o4 1

FIS m

icooimap.kmi
¢ <> kml

| sidekick | File Browser | « | @

4] Il |

i jEdit - coolmap kml (modified) -

Eile Edit Search Markers Folding View LUtilities Magros Plugins Help

@30 & 9 0 & -

3 E coolmap. kmi (%USERPROFILE%\Deskiopl) | -

Filter | % |

e ¢ > Document ig="kmi_dd| -

-k

8
3
28
29
20
a1
az
23
24
a5
28

</Placemark:> =
<Placemark id="point_02z">

<name>Second Favorite Place</names>

<snippets-</anippets

Zdeacriptions<! [(DATAR[He ) lo Google Earth!]]=</descriptio

Zatylelrl:=#atyle_favorites</stylelrcl>

<Point>

<coordinates>12.543,67.098,0< /coordinatess>

</Point>

£ /Placemark> L

Hroe>

</Documents
< /Enl> __

2 grrors, 0 warnings |I| é * b

| ¢ ChUsersicsadams\Desktop\coolmap.kmi (2 errors, 0 warnings)

@ 37: cve-complex-type 2 4 a: Invalid content was found starting with element foo'.
8 39: The element fype “foo”™ must be terminated by the matching end-tag “<foo>=".

|8 Iv | Error List

II | D

|3?,1ﬂ'[1563.r15-35} XML parsing complete, 2 ... (xml.none,Cp1252)1mr oW EEEME 10 error(5)11:06 A

[12 6] iEdit ZSZ1} (https://www.google.com/earth/outreach/tutorials/jedit.html)
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KIVIL validator

Welcome to the KML Validator.

Validate by: @ URI © File Upload

Address.  http:/f

[22! 7] Galdos KML Validator Z3IH (http://www.kmlvalidator.com)

File: complete_tour_example. kml

Validated On: 2014-05-11
Status: The KML file is invalid.

Recommendations Suggestions

Validate Another L File
Errors

Errors indicate that one or more requirements have not been mef. All errors must be fixed for the KML to be valid. Note that a file may still display
correctly in an Earth browser even if it has errors.

Line 82 Error
kml:Update child element kml:targetHref is not an absolute URIL

This relates to this OGC KML reqmrement Ugdale targe{H ref
B4l Please help us by providing e

Line 123 Error
kml:styleUrl is missing the required fragment identifier (“#")

This relates to this OGC KML requirement. StyleReference
« A kmi:styleUrl element must:
1. have a value that is a valid relative or absolute URL that refers to a shared style definition (any element that substitutes for kml:AbstractStyle SelectorGroup);

2. have a value that conforms {o the "hiip or file’ schemes if the reference is an absolute URY,
3. include a fragment identifier conforming to the shorthand pointer syntax as defined in the W3C XPointer framework.

Note that a relative URL Is resolved according to the reference resolution algorithm described in section 5 of RFC 3986

DAl Pleas

Line 1 Error
Detected 2 XML Schema constraint violations

This relates to this OGC KML requirement: XmiSchemaConstiraints

* Line7
cve-complex-type 2 4 a: Invalid content was found starting with element 'gx:Tour'. One of '{"hitp/fwww w3.0rg/2005/Atom"-author,
"hitp:fiwww w3 org/2005/Atom™link, "hitp:/www opengis net/kml/2 2"address, "urn:oasis namestc cig:xsdschema:xAL 2 0"AddressDetails,
"hitp:fiwww opengis. net/kml/2 2" phoneNumber, "http://iwww opengis. net/kmi/2 2":Snippet, "http:/Awww opengis. net’kml/2. 2" snippet,
"hitp:fiwww opengis. net/kml/2 2™ description, "http-//www opengis. net/kml/2 2" AbstractViewGroup,

[12 8] KML Validator Z&Z1} 31H (Y2
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001 <«<?xml version="1.0" encoding="UTF-8"2><kml>
002

003 <Document>

004 <name>A tour and some features</name>
005 <openxl</open>

006

007 <gx:Tour>

008 <name>Play me!</nams>

009 <gx:Playlist>

010

011 <gx:FlyTo>

012 <gx:duration»5.0</gx:duration>
013

014 <Camera>

015 <longitude>170.157</longitude’>
0ls <latitude>-43.671</latitude>
017 <altitude>9700</altitude>

018 <heading>»-6.333</heading>

019 <tilt¥33.5<¢/tilt>

020 </Camera>

021 </gx:FlyTo>

02z

023 <gx:Wait>

024 <gx:duration>»l.0</gx:duration>
025 </gx:Wait>

028

027 <gx:FlyTo>

ozg <gx:duration>&.0</gx:duration>
029 <Camera>

030 <longitude>»174.063</longitude>
031 <latitude>-39.663</latitude>
032 <altitude>18275</altitude>

033 <hesding>»-4.921</heading>

034 <tilt>65</tile>

035 <altitudeMode>absolute</altitudeMode>
036 </Camera>

037 </gx:FlyTo>

[22 9] KML Validator® KML ZEH7| 3HH

3.2. 7IEKML #3=+ 24

3.2.1. jEdit

T2 o] ALBF A AFshe jEdites 2
T o, A 7|gke] BIAE HR 7ot} 22
815 A A|sko] Apalo] 2AHd g KMLS] 7] 4
S 27 AFE AT 5 ook 2y
KML®| F8 o) JaF& 72 b= 3 AA g
KML 2=7]n} 7152 AheHA] &=rHGoogle
jEdit FE2|Y, 2014). jEdite [1F 6} 2o
XML A5 7] o] gl o], ARAF7F KML 9 &
234 B A5 Adshd szt b

o AFd¥7}F FA At

3.2.2. Galdos KML Validator
Galdos KML Validator ™ = KML 3248 7=

T8 2241 AH| 22 Galdos Systems©]]
ofel] L= AT, ARS-AR= Abo] Eol] A &3t
Arle] 2gek KML stle] frasd o, =

WA 7Fs s o) o] Q1A S Sl 4 gtk

olu} KMZ 3helo] $15)5 URIE Qs 7Lt 7
FE vle] A 9130 g Aeshe] e,

AS5AA+= (29 813 2| Errors’, Recom-
mendations’, ‘Suggestions & T-E o] A x|
ol [ # 919k 2ol AA A3t

= KML 3t o] F =5 1% - qlrt,

a1, vk}

L2z}l g2 AF %+ KML Validator
= 7] At wHeg AFE F &

KML 519l e] =17)7} a4l 9la 9.4 shata 4

2% Qe W AFWEo) AH et
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H 2) 7|2 KML 3T Hlu

jEdit KML Validator™
e 7|=H5 AItAz | MM EB 71285 AFOHES | BN HB
2594
O A X @) @) A
MH|AEA] QE20I(E2{T2l) |
o|gea 22 T
R4S O x
oF BE Y A= L 2=Hd

O: X[, AT LEXIE, x: X[Eeret

3.2.3. 7|sH|u H AJARY
FA ) KML AF =75 vk A (&
2y 9} 2}, jEdits= XML #% 7] o] KML A&7
& E9 el sho] ARgEH] wiel A5 F
k=3

22 2238 5= 9l AHo] 9}, et

>
=2

= T A [olig =

ES
25+ KML Validatore OGC KML
2.29] ATSE &85l 1 ojd HF7|H) HA

3 27)0) A} 715 AlER

o

b

2 AlH]

o

7I&e] KML A5V 7hsd Hal F49
KML 3hd-g RHEa1zt sl Abghe Al et

A% A AF8ATL KMLE o= A 54:3] T2

F ola, A7 Apshe 3gRl B gn
£ gaks] dn ok AAE wEez dn

e KMLY] S8 et HH o2 A8-5)=
T Al o] 2HgEHA] 92 KML 315 AHg-3}
7} k= QI W olE o] KMLE 153t
A FEe FEE g o] frEAJERE ofu et
3G st o] AXH R B Z3FekaL = A A 9
Feje}t 7 TA Aol o]

AZETFolA KML ZEZ 3 5= KML W
41718 Az} A5 vt vt wpebA

B A7olM e 71 ATl Al A

b

174 LXUHSIXIMSAL S| T3

4. AHEXL l=td KML 437

Aol A AFetE AREAF HskH KML A
T+ Galdos KML Validator +52] OGC KML

ojef

% o]

2.2 270} 718k HE 7155 AlEsict,
7}& Openlayers 7|9+e] X %3} =3
1] 2] 7159ke] KML 7+ @ oFg BE A| g5t 7
ZKML AZFET7FE2E 7|uk 85 0 2 74
= o] KMLOY| ©]<:3HA] 942 ARBAFE ol A AHE-
dolEleS 2k vh, AF Al ARl
KML =5 ®Z38h= 2o o2} KMLo| 3
she B E I Al g8k AHEAF W8k KML
ASETE Aljrstara} &k vk, (18 1012 A
o= ASET ZREEY oAshHolnt,
A8 713k KML AS =T+ 7E A5E
To} IR 2 AT ARE 92E Vo g
Al gt o|9} tiEo] [19 10]2] = 3}
Zo] KML 3+ A X #8-& Openlayers 7]49He]

i



KMLIQ! gofHy

- EH(2)
- ZOIE
- 2191(1)
E2[2Fel0)
- Z2121)
=

-23

» O[DIX](0)

B] 2 A F3t}, Openlayers

Aws} A5 ¥
E 2 FZP B ATHOpen Source Geospatial

Foundation)2] gt Z2AEolt} ¢ Hel-9-A

O

fo

N AZ=E FstaL 2248 Qe Aup=a
HE glolB g9} 7= A&, OSM(Open
Street Map) & 37l Hlo|8 8-S 7153 sF
= 2ho] B8] & A F3H(Openlayers, 2014).
ZREEY ] oA = OSM A =& &8
stk ofuf, A o] HHL AA7} 28
B R K i I R B KRR 2
FEA o] AlZs7} obd ASES flg 7

2 o|¢} o] AAsT). wgk deEld AR
el dzGEloletol E) 7S Alegtt
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