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XAY DUNG SLD CUA DU LIEU KHONG GIAN CHO WEBGIS
MA NGUON MO BANG CSS TRONG GEOSERVER

Nguyén Thanh Xuan
Khoa Dia li, Truong Dai hoc Su pham Ha Ngi

Tom tit. Dit lidu khong gian hién thi trén webGIS thong qua mo ta SLD. Viét tép
SLD la khé khidn 16n d6i véi nguoi ding khéng chuyén vé GIS va lap trinh. SLD
dbi véi dir lieu khdng gian c6 sy tuong ty nhu CSS dbi va6i phan tir trén website.
Nghién ciru ndy xay dung quy trinh 3 giai doan, sir dung GeoCSS viét ma CSS dé
tao tép SLD, gitip nguoi dung giai quyét tot vin dé trén. Trén co s st dung dit liéu
nghién ciu dang shape file cua tinh Vinh Phiic (Viét Nam), tac gia da viét cac ma
CSS & dang don gian, dién hinh nhit trén GeoCSS dé tao kiéu hién thj cho ca 3 loai
dir ligu khong gian diém, duong, vung. Cac thugc tinh khong gian dugc lya chon
can trong dé co thé ap dung lam mau cho bat ki dir liéu nao cung loai. Tac gia da
tién hanh kiém thir cac tép SLD sinh ra ddi véi dir liéu mac dinh trén Geoserver.
Két qua phu hop véi muc tiéu nghién ctru dé ra.

Tir khoa: SLD, CSS, GeoCSS, webGIS, ma nguon ma.

1. Mé dau

SLD (Styled Layer Descriptor) 1a mot dinh dang dic ta dir liéu theo chuan
OpenGIS dugc Hi¢p hoi Khong gian Dia Ii Mo (Open Geospatial Consortium - OGC)
dinh nghia va phat trién [1], [2], [3]. SLD md ta sy xuat hién cua dix liéu dia Ii, hién thi
truc quan hoa cac d6i twong khong gian trén ban d6 [1],[4]. Ban d6 truc tuyén (webGIS)
dang co su phat trién nhanh choéng, duoc ap dung ngay cang rong rii vao cac linh vuc
doi Song, kinh té xa hoi, tai nguyén moi truong,... WebGIS ma ngudn maé véi nhiéu uu
diém noi bat dang ngay cang chiém wu thé trong cac nghién ctru va tng dung, dac biét
trong linh vuc gido duc [5], [6]. Cac dir liéu khong gian dia 1i dugc dwa 1én hé thong
webGIS ma ngudn mo déu phai théng qua céac dich vu dap ung chuan OGC, trong do6
viéc hién thi, trinh bay dir liéu phai thdng qua mé ta SLD.

Hoc vién, sinh vién, nha nghién cuu khong chuyén muén nghién ciu vé webGIS
ma nguon ma& déu gap tré ngai rat 16n khi md ta SLD cho dit liéu khong gian - mot cong
viéc von la cua cac chuyen gia lap trinh, ki thuat vién chuyén nganh, hoic can sir dung
cac cong cu phan mém c6 gia ca dat do. CSS Tool 1a &ng dung ma rong, mién phi cua
Geoserver, thuong goi la GeoCSS, dugc cai dat va hoat dong trong mdi truong cua
Geoserver; cho phép viét ma CSS dé tao tép SLD [7]. Nghién ciru nay xay dung quy
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trinh viét tép SLD thdng qua si dung GeoCSS nhim gitip nguoi ding don gian héa thao
tac, dam bao dang quy cach cau tric SLD trong qué trinh tu phét trién cac ung dung
webGIS.

2. NOoi dung nghién ctru

2.1. Dir li€éu va phwong phap

Dir liéu sir dung trong nghién cau nay la di liéu khong gian kiéu vector cua tinh
Vinh Phiic (Viét Nam) gdm 3 loai co ban: diém (point): cac ay ban huyén cua tinh Vinh
Phuc, duong (line): ranh gidi cac huyén va vung (polygone): cac huyén cua tinh Vinh
Phuc, dinh dang shapefile (.shp), hé quy chiéu WGS 84 (ma 4326). Dit liéu duoc tai 1én
Geoserver luu trir va X li.

Phuong phap tién hanh: viét ma CSS bang GeoCSS va sinh file SLD mau ap dung
cho cac loai dit liéu diém, dudng, ving.
2.2. Quy trinh thue hién

Viéc xay dung SLD cho dir li¢u khong gian trén webGIS stir dung GeoCSS trai

qua 3 giai doan chinh sau (Hinh 1):

GeoCSS  fe----------- ,

Hinh 1. Cac giai dogn trong quy trinh xay deng SLD

Giai doan 1, t&c gia xac dinh céc thuoc tinh chinh cua dit liéu (data) khéng phu
thudc vao dir liéu thudc tinh khi ap dung kiéu trong SLD; xac dinh cac thanh phan cé
thé dung 1am mau chung (template) trong file SLD, xac dinh méi twong quan giita SLD
va CSS. Trong nghién ctu cua giai doan nay Data, SLD va CSS duoc dit trong moi
quan hé hai chiéu chat cha.

Giai doan 2, tac gia sir dung GeoCSS dé code cac doan CSS. GeoCSS thuan loi dé
quan sét két qua CSS tac dong t6i dit liéu mau (demo), do d6 khi code CSS dat yéu cau

15



Nguyén Thanh Xuan

s& chuyén dbi sang SLD dung lam template; nguoc lai, tac gia tiép tuc diéu chinh code
trong GeoCSS.

Giai doan 3, tir cac SLD template thu duoc tir giai doan 2, tac gia ap dung tao kiéu
cho cac dix liéu khong gian bat ki cung loai dé kiem thir. Neu qua trinh nay khong xay ra
161 thi chirng minh viéc xay dung SLD thanh cong.

2.3. Két qua va thio luin

Dit liéu khong gian hién thi trong hé thong tin dia Ii n6i chung, webGIS noi riéng
duoc phan anh thdng qua cac thugc tinh cua ching. Thudc tinh cua di liéu rat da dang,
tly theo yéu cau cu thé cua chu dé hoac ti 16 ban dd dé hién thi chi tiét, ti mi hay khai
quat. Bang 1 t70ng hop cac thudc tinh déc trung nhat cua dit liéu duoc thé hién thong qua
SLD va c6 thé dung lam mau chung cho céc dir liéu khéac cung thé loai.

Bdng 1. Tong hep mét sé thuge tinh dic trung co ban cia di# ligu khdng gian
Loai dir liéu Thuéc tinh Hinh thirc thé hién
Piém (Point) | - Hinh dang diém (symbol) mark: symbol(circle);
- Kich thudc diém (size) mark-size: 6P
- Mau sac nén (fill)
- Mau sic duong bao

:mark { fill: blue; }

Puong (Line) | - Kiéu nét duong

stroke: blue

- Mau séc duong e

- Kich thudc/d rong duong (stroke | ‘

width) ke dashoray: 5 2
Ving - Puong bao (Stroke): mau sic, kiéu nét op L and Stroke
(Polygon) duong, ... _

- Kich thudc/do rong duong (Stroke

width)

- Nén (fill): mau sac, kiéu dang nén, ... ctroke: Dlack

stroke-width: 2

(Nguon anh [8])
Con nhiéu thugc tinh khac nhu: nhan (label), mat o, phan cip quy mo, ... cta doi
tugng nhung hau hét chung déu duoc thé hién théng qua can thiép vao cac truong dir
liéu thudc tinh, do d6 chung t6i khong dé cap dén trong pham vi caa nghién ctu nay.
CAu tric cua tép SLD kha twong ty ngdn ngit danh dau van ban XML, gém céc thé
mé va déng nam trong cac dau ngoic nhon (< >). Qua phan tich, doan vin ban nay cd
thé dwoc chia thanh 3 phan nhu Hinh 2: phan 1 gém cac thu tuc khai béao chung
(namespace), phan 2 1a tén cia SLD, phan 3 1a dinh nghia cach thuc hién thi cia cac
thugc tinh dit liéu khong gian, phan 3 ciing c6 dang hoat dong tuong ty ma CSS dinh
nghia cac thudc tinh phan tir trén website.
Viét ma tép SLD Ia cong viéc phu hop vai lap trinh vién chuyén nghiép, nhung lai
la ther thach qué 16n doi voi nhitng nghién ctu vién, nha khoa hoc muén thuc hién cac
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du 4n webGIS. Nhom nghién ctu da sir dung cdng cu GeoCSS viét ma CSS tap trung
giai quyét dinh nghia kiéu hién thi cua dit liéu ¢ phan 3, sau d6 chuyén ddi tuy dong sang
tép SLD, khi d6 phan 1 va phan 2 trong céu trac trén ciing duoc tu tao dap tGng dung
ciu trdc. Vi vay, thao tac viét SLD da dugc don gian hoa, phu hop véi nhiéu cap do
nguoi dung hon.

1 <pxm1 Version="1.0" encoding="150-8859-1"7> 1
2 <fty'|edLayerDescr'iptor' version="1.0.0" 1
3 xsi:schemaLocation="http://www.opengis.net/s1d StyledLayerDescrip
4 I xmlns="http://www.opengis.net/s1d" 1
5 | xmIns:ogc="http://www.opengis.net/ogc" |
6 xmins :xTink="http://www.w3.0rg/1999/x1ink" 1
7 xmins:xsi="http://www.w3.org/2001/XM schema-instance™> _ _ __ _ _ _ _ J
§ p<MaméaCayers"— — — ~ T T a T T T T oo T TR ';
9 1 <Name>Simple point</Name> 1
10 : <Userstyle> :
11 . _<Title>Geoserver SLD Cook Book: Simple_poi o o o 3
12 | = “<reaturetypeStyTe>— ~— T T T T T =T ==== |
13 I <Rule> 1
14 <PointSymbolizer:>
15 | <Graphic> 1
6 | <Mark> |
17 I <Wel1KnownName>circle</WellKnownName> 1
18 <Fill> I
19 I <CssParameter name="f1i11">#FF0000</CssParameter>
20 | </Fill> 1
21 ] </Mark> 1
22 | <Sizex>6</Size> 1
23 </Graphic>
24 1 </PointSymbolizer> 1
25 | </Rule> 1
4

26 wm w</RPALUrATYRASEXTGLE = e e e e e e e e = e = = = -

27 </Userstyle>
28 </NamedLayer>
29 </styledLayerDescriptor>

Hinh 2. Cdu tric SLD tiéu chudn cia di liéu diém

(Nguon anh [7])

Bdng 2. Vi du vé ma CSS trong GeoCSS tgo tép SLD &p dung

cho de liéu tinh Vinh Phic

Hinh anh hién thi

Duong

2

Loai dir CSS SLD
li¢
éu
<R % <sla:FeatureTypestyles
biém 1% 1 -
2 mark: symbol(’square'); <s1dspeintsymbolizers -
mark-size: 8; <s1d:Graphics a
A } <sld:
~ <sl
- :mar‘k { < Parameter name="fill">#ffP000</s1d:CssParameter>
6 fill: red; s > -
7 Str‘OkE: gr\ay) <sld:Stroker -
9 ke-width:2px : <s1d:CssParameter name-"stroke">#808082</s1d:CssParameters
. Str‘o 2-Ul . p » Parameter name="stroke-width">2</sld:CssParameter>
3 } Stroke> - -
< rk> -
< e58¢/51d:51ze>
</s1d:Graphicy
</sld:PointSymbolizer>
</sld:Rule>
d:VendorOption name="ruleEvaluation">first</sld:VendorOptions
< FeatureTypeStyle>
1 x ¢s1d: FeatureTypeStyley

s1d:Ruley
stroke: blue; e

stroke-width: 1.5px;
stroke-dasharray: 3 2;

}

¢s1d: LineSynbolizers
<sldiStrokey

¢s1d:CssParaneter na
</s1d:5troke>
¢/s1d:LineSynbolizer>
</sld:Rule>
<s1d:VendorOption name="ruleEvaluation”sfirst</sld:VendorOptiony
</sla:FeatureTypestyley
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V ~ 1 % { ¢sld:FeatureTypeStyles
ung - <sld:Rule>
= stroke: rEdj <51d:Polygansymoolizery
2 stroke-width: 2; cslazFilly
A -Fi 11 H OFange; <sld:CssParameter name="fill">®ffasee</sld:CssParameter>

} </s1d:Fill>

meter name="stroke">#ffB000</s1d:CssParaneter
meter name="stroke-width">2¢/;

</s1diStrokes
</s1d:PolygonSymbolizers

</s1d:Ruler

<s1d:Vendor0ption name="ruleEvaluation“>first</sld:Vendoroption>

</s1g:FestureTypestyles

Nhom nghién ctru dd xay dung cac doan ma CSS dinh nghia cac hinh thic thé hién
tir c4c thudc tinh don cho dén céc thudc tinh két hop cua céc loai dit liéu diém, duong,
viing tinh Vinh Phuc (bang 2). Cac tép SLD tuong Gmg duoc tao ra c6 thé dung 13 mau
chung (template) cho céc dir liéu khac ma khong can quan tdm dén thuoc tinh cua dit
lieu. Chung t6i st dung dir lieu duwong cta thanh phé Manhattan, workspace
tiger:tiger roads trén Geoserver dé kiém thir cho két qua nhu hinh 3. Kiém thtr di véi
dir liéu diém va ving khéc ciing cho ra két qua phd hop nhu dit liéu demo. Diéu dé cho
thay, c4c tép SLD dap tng tt yéu cau vé ciu trac va dinh dang kiéu.

Hinh 3. Di# liéu géc (bén trdi) trén Geoserver dwoc ap dung mdu SLD
lam thay déi kidu hién thi (bén phai)

Str dung cong cu GeoCSS gitip ngudi ding thuan tién hon khi tao kiéu SLD cho dix
licu webGIS, tuy nhién van khong thé bo qua nhiing kién thirc vé cong nghé thong tin.
NOi cach khéc, viét ma CSS don gian hon rat nhiéu viét tép SLD, nhung ngudi ding
cling can c6 kién thic vé cau triic CSS. Trong cac vi du mau tai bang 2, mot doan ma
CSS quan trong nhat gdm 2 phan: phan 1 1a khai béo ving ap dung (ngm ngoai ngodc
nhon: dédu sao (*) 1a p dung cho toan bg diz liéu, ddu hai chdm (:) 1a ap dung cho mét
thude tinh don), phan 2 1a dinh nghia kiéu thé hién (nam trong ngodc nhon gom céc
dogn text nam trén 1 dong theo cli phap: thugc tinh : gia tri;). Bé thay doi kiéu thé hién
cua dit lidu, can thay doi tir khda thudc tinh hozc thay ddi gia tri hodc ca hai trong cl
phap trén.
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3. Két luan

Dit liéu khong gian khi duoc &p dung kiéu SLD hién thi trén webGIS c¢6 da dang
cac thugc tinh, tuy nhién chi c6 mot sé thudc tinh co ban khdng phu thudc vao céc
truong (field) thuge tinh cua data. Nhém nghién ciru da xac dinh rd cac thudc tinh nay
va viét ma CSS tao tép SLD dung chung cho céc loai dir lidu diém, duong, vang. Phan
mé rong CSS trong Geoserver gilp qué trinh viét ma CSS duoc truc quan héa. Quy
trinh 3 giai doan trong nghién ctru nay dap tng cho nhiéu cip d6 ngudi dung, gitp ho
viét tép SLD don gian hon ddng thoi dam bao tinh chinh xac va hiéu qua.

*Ghi chd: Nghién ciu ndy nam trong khuén khé dé tai “Xay dung bo mé ta SLD cua
dit liéu khdng gian dia Ii bang CSS ding cho WebGIS ma ngudn mé”, ma s6 SPHN 20-08.

TAI LIEU THAM KHAO

[1] Albrecht Weiser, Alexander Zipf, A visual editor for OGC SLD files for
automating the configuration of WMS and mobile map applications, Location
Based Services and TeleCartography, pp.265-278, 2007

[2] Franz-Josef Behr, OGC and its geospatial interoperability standards, SDI Open 2019.

[3] https://www.ogc.org/standards/sld truy cap thang 12 nam 2022.

[4] Nguyén Thanh Xuén, 2017. Chzfcfn dich vu web cho WebIS ma nguon mé, Ky yéu
Hoi thao Ung dung GIS toan quoc, tr.794 — 801, Quy Nhon.

[5] Nguyén Thanh Xuén, 2018. “Vai tro cia WebGIS trong day hoc dia li ¢ trudng phd
thdng”. Tap chi Khoa hoc Truong DHSP Ha N¢i, vol 63, Issue 5B, tr.22-29.

[6] Nguyén Thanh Xuan, 2018. “Sir dung WGT12 d day hoc Pia 1i 12 Trung hoc phd
thdng”. Tap chi khoa hoc Truong DHSP Ha Ngi, vol 63, Issue 5, tr.112-119.

[7] https://docs.geoserver.org/latest/en/user/styling/sld/index.html, truy cép thang
12 nam 2022.

[8] https://geoserverpdf.readthedocs.io/en/latest/extensions/css/workshop/index.ht
ml, truy cap thang 12 nam 2022.

ABSTRACT
Creating SLD of spatial data for webGIS open source code with CSS in Geoserver
Nguyen Thanh Xuan
Faculty of Geography, Hanoi National University of Education
Spatial data visible on webGIS through SLD description. Writing SLD files is a big
challenge for non-GIS users and programmers. SLD for spatial data is similar to CSS
for web elements. This study builds a process with three phases for using GeoCSS to
write CSS code to create SLD files, helping users to well solve the above problem. On
the basis of using shape file data research of Vinh Phuc province (Vietnam), the author
wrote CSS codes which is the simplest and most typical form on GeoCSS to create the
style for all three types of spatial data: point, line, and polygon. Spatial attributes are
carefully selected so that they can be applied as a template to any data of the same type.
The author has tested the generated SLD files against the default data on Geoserver. The
results are appropriate with the research objectives.

Keywords: SLD, CSS, GeoCSS, webGIS, open source code.
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