Nghién ctiu - Ung dung

THE HIEN VA PHAN NHOM SO LIEU THONG KE VOI WEBGIS

TRAN TRONG PUC
Truwong Pai hoc Bach Khoa — Pai hoc Quéc gia Thanh phé Ho Chi Minh

Tom tit:

Cdc s6 liéu thong ké vé dan s6, gido duc, y té, ... thwong dwoc tong két va phé bién trén internet
diedi dang bang diF liéu. Bang cach cho phép chon loc, tich hop va biéu dién dit liéu ciing nhw thuc
hién cdc hoat dong phan nhém don bién hodc da bién trén nén ban do web, nguoi sir dung khong
can c6 mot phan mém chuyén dung van sé cé mét cdi nhin sau hon vé su phdn bé cia diF liéu theo
khong gian, cing nhue sé tim thdy cdc nhom dit liéu cé dac tinh twong dong pé mmh hoa cho y tuwong
nay, mot hé thong WebGIS di dwoc xdy dung trén nén cdc phan mém md nguon moé GeoServer,
OpenLayers. Dit liéu diwa vio hé thong la di liéu thong ké tir Cuc Thong Ké Thanh phé Ho Chi Minh
va I6p di liéu ranh gidi hanh chinh cia Tp. Ho Chi Minh. Céc dit liéu nay dwoc té chire va leu trong
co s6 dir liéu PostgreSOL-PostGIS. Thong qua hé thong WebGIS nay nguwoi sir dung véi nhitng hiéu
biét nhdt dinh vé phan tich dir liéu khong gian hoan toan co thé thue hién hoat dong phan tich dir

liéu thong ké va biéu dién chiung trén nén ban do theo muc dich cia minh.

1. Pit van dé

Cac sb licu théng ké vé dan so, giado duc, y
té,... cua cac quan huyén thudc thanh phé HO
Chi Minh c6 thé tim thiy trong Nién giam thong
ké hang nam duoc bién tap va xuét ban bai Cuc
Théng ké Thanh phé H6 Chi Minh (2015) hodc
duoc phé bién tai website cua Cuc Théng ké
Thanh phd Hb Chi Minh
(http://www.pso.hochiminhcity.gov.vn/web/gues
t/niengiamthongke-nam2015). Céc sé liéu thong
ké duoc td chirc theo chu dé - vi du Ddn sé va
lao dong, Gido duc, Y té,... - va thé hién dudi
dang bang dir liu. Mbi dong Ia sb lidu cua mot
quan/huyén. Mdi cot thé hién 1 chi tiéu da do
hIOrng duoc cua quén do, vi du dén so. Mic dau
cac sb liéu nay rat co 1ch trong cung cap cho
nguoi doc thong tin vé dic tinh hodc su phat
trién kinh té x4 hoi cua timg quan huyén. Nhung
su thé hién dang bang nay hoan toan khong cho
thdy kiéu mau khong gian cta sy phat trién cia
mot dic tinh kinh té x3 hdi nao do hodc khong
cho thiy su twong tac theo khong gian giira cac
dac tinh kinh té xa hoi gilta cac quan huyén.
Trong truong hop don gidn, nguoi st dung co
thé s& rit mudn nhin thiy mot ban d6 hanh chinh
trén d6 cho phép thé hién dic tinh thong ké cua

quan huyén theo mau hoéc cho phép phan nhém
cac quan huyén theo mot dac tinh théng ké nao
0, vi du theo s6 lugng co so y té. Théng qua ban
d6 phan nhom nay, ngudi sir dung ¢6 thé nhan ra
dugc nhom quin nao c6 sO lugng co sor y té
nhiéu, trung binh hodc it dudi dang mau sic, ky
hi€u khac nhau mét cach tryc quan... Trong
truong hop phuc tap hon, cac phuong phap phan
nhom da bién, vi du k—means co the duogc st
dung dé so sanh sy phat trién kinh té - xa hoi cta
cac don vi hanh chinh va nhin dang cac bién
chung anh hudng dén sy phat trién ciia cac don
vi hanh chinh nay (Ieva Brauksa 2013).

Viéc phén chia cac nhom dir li¢u ciing nén do
chinh ngudi xem quyét dinh. Viéc tao ra cac ban
d6 chuyén dé tir s6 liéu diéu tra kinh té xa hoi
thuong duoc thuc hién bdi cac chuyén gia su
dung Hé thong thong tin dia Iy nén Desktop. Tuy
nhién sy phat trién cua Internet cung véi cong
nghé Web da cho phép nguoi st dung dé dang
tiép can dén cac sb liu théng ké kinh té xa hoi
trén nén ban d6 thong qua cac hé thong WebGIS.
Mot trong sb cac hé thdng WebGIS co thé ké dén
la DataShine Census (Oliver O’Brien va James
Cheshire 2016). DataShine Census cho phép
nguoi st dung tu chon dé xem cac ban dd

Ngay nhan bai: 23/5/2018, ngay chuyén phan bién: 25/5/2018, ngay chép nhén phan bién: 04/6/2018, ngay chip nhan ding: 08/6/2018

TAP CHi KHOA HOC PO DAC VA BAN PO SO 36-6/2018 59



Nghién ctiu - Ung dung

chuyén dé xay dung sén thé hién cac sb liéu kinh
té x4 hoi cua cac thanh phd thude cac nude thude
Lién hiép Anh. Cho mdi ban db chuyén dé da thé
hién, hé théng tu dong phan nhom di liéu ra lam
8 nhom. Han ché cua hé thng WebGIS nay la
ngudi st dung khong c¢o chon lwa vé& s6 nhom
cling nhu lya chon phuong phap phan nhom dir
liéu. Nham cho phép ngudi st dung linh dong
hon trong vi¢c khao sat va phan tich dit li€u
théng ké, hé thong WebGIS thuc nghiém da
duogc xay dung va trinh bay trong bai bao nay.
Hé théng nay cho phép ngudi sir dung tu khao
sat va phan tich dir liéu thong ké can cw trén cac
chi tiéu théng ké da cong bd boi Cuc Thong Ké
Tp. H5 Chi Minh. Ngudi st dung tu chon nim
cong bd, chon chu dé va chon chi tiéu théng ké
dé biéu dién trén nén ban do6 hanh chinh. Nguoi
st dung tu chon phuong phap phan nhém don
bién hay da bién dé tién hanh phan tich dir liéu.

2. Thiét ké hé thong WebGIS

V61 muc dich thir nghiém kha nang thé hién
va phan tich dir liéu thong ké trén nén ban do
thong qua internet, hé thong WebGIS di dugc
thiét ké véi cac thanh phan duoc mé ta dudi day.

2.1. Kién tric tong qudt ciia hé thong
WebGIS

Hé thong WebGIS xay dung duogc thiét ké
theo mo hinh kién tric 3 ting nhu hinh 1:

m Téng trinh bay: don thuin 13 mot trinh
duyét web, vi du Mozilla Firefox, Internet
Explorer... d¢ mé Gmg dung web c6 thiét ké dinh
san. Ung dung Web dugc viét bang cong nghé
chuan, sir dung thu vién ma ngudn mé Javascript
OpenLayers trong truy van va hién thi thong tin
ban d6 theo cac chuén dinh dang WMS/WEFS.
Bén canh céac chiic nang co ban thuong gap khi
lam viéc vai ban @6, nhu phong to, thu nho, ré
ban dd, truy van thong tin... con co cic chic
nang cho phép chon biéu dién va phan nhom dir
lidu thong ké. Thiét ké chi tiét cua chiic ning
phan nhom dir liéu s& dugc ban chi tiét ¢ phan
sau.

m Téing giao dich: st dung Internet

Information Services (IIS) Web Server tao boi
Microsoft va phin mém mid ngudn mo
GeoServer c6 chtrc nang nhu mot Map Server dé
cung cip cac dir liéu va dich vu lién quan dén
ban dd theo cac chuan dich vu WMS/WFS.
GeoServer dugc xay dung dua trén cong nghé
Java Servlet cling nhu Spring FrameWork va
chay trén nén mic dinh J etty.

m Tang dir liéu: Cho muyc dich cta nghién
clru nay, dit liéu duoc dua vao hé théng bao gdm
dir liéu ranh gi¢i hanh chinh cua Tp. HO Chi
Minh va dit liéu théng ké Iy tir Nién giam thong
ké ctia Cuc Thong Ké Thanh phé H6 Chi Minh
(2015). Dt ligu dugc luu trong co so di licu
PostgreSQL—PostGIS.

WGl

Hinh 1: Kién triic ciia hé thong WebGIS
2.2. Thiét ké co sé dir li¢u

Trén co s6 i) phan tich nhu cau thé hién dir
liéu thong ké trén nén ban do va ii) cach thirc to
chure dit lidu théng ké theo nam, chu dé, va theo
dang bang di liéu dugc xuat ban trong nién giam
thong ké, cac ddi tugng cin quan 1y va quan hé
giita cac d6i tuong duoc thiét ké va xay dung.
Do khuén khé bai bao c¢6 gii han, nén chi mot
phan co sé dit liéu duoc minh hoa trong hinh 2.
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Hinh 2: Lwoc do quan hé gitta 1 s6 doi twong
trong hé thong
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Trong co s& dir liéu, ddi tuong “don vi hanh
chinh” duoc t6 chirc thanh 16p dit liéu dang ving
vo1 cac thudc tinh: ma don vi hanh chinh
(Mabhc), tén (Ten), va dién tich (Dientich).

S6 liéu théng ké dugc t6 chirc dudi dang
bang doc 1ap cho timg nim thong ké, bao gdm:

- Bang dit liéu “Dan s6 va Lao dong” vdi cac
thuoc tinh: ma hanh chinh (Mahc), S6 phuong
(sophuong), dan sb trung binh (Danso), mat do
dan sb (Matdo), dan s6 nam (DsNam), dan sé nit
(DsNu).

- Bang dir li¢u “Gido duc” véi cac thude tinh:
mi hanh chinh (Mahc), s truong tiéu hoc
(sttieuhoc), s6 truo’ng trung hoc co so (stthcs) s6
tru’O’ng trung hoc phd thong (stthpt) soO gido vién
tiéu hoc (sgvtleuhoc) s0 gido vién trung hoc co
so (sgvthes), sd gido vién trung hoc phd thong
(sgvthpt), s6 hoc sinh tiéu hoc (shstieuhoc), s
hoc sinh trung hoc co so (shsthes), s6 hoc sinh
trung hoc pho thong (shsthpt) va

K99

- Bang dir licu “y te te v6i cac thude tinh: ma
hanh chinh (Mahc), s6 co s y té (SoCsYte), s6
ngudi nhiém HIV (SnNhHIV) sO bénh nhéan
AIDS (SbnAIDS), s6 chét do AIDS (SchAIDS),
sO phu nit mang thai tir 15 — 25 tudi c6 HIV
(SpnmtAIDS).

Quan h¢ giira cac doi tuong thude lop dir licu
hinh thé “don vi hanh chinh” va cac dbi tugng
trong bang dir liéu doc lap la quan h¢ 1-1 va dya
vao thugc tinh chung la ma don vi hanh chinh.

2.3. Thiét ké chirc ning

Trong mot hé thong WebGIS s& co nhicu
nhom chuc nang khac nhau. Trong pham vi cta
nghién ctru nay, chi nhém chirc nang phan nhom
dit liéu duoc thao lun chi tiét.

- Chire ning phan nhom dir liéu thong ké dua
trén mot chi tiéu hodc mot bién dit lieu duge
thiét ké v6i giao dién nhu hinh 3.
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Hinh 3: Giao dién cong cu phan nhom dir li¢u
don bién

Ngudi st dung c6 thé chon nim' cin biéu
dién, chuyén dé* dé biéu dién. Cac chuyén dé co
thé chon bao gom Ddn s6 va Lao déng, Gido
duc, Y t6,.... Trong mdi chuyén dé duoc chon
ngudi st dung duge cung cap mot danh sach cac
chi tiéu®. Danh sach céc chi tiéu chinh 1a tén cua
cac truong thudc tinh cod trong bang dir li¢u
(chuyén d¢) da chon. Tai phuong phap* nguoi st
dung c6 thé chon mét trong cic phuwong phap
phan nhém sau: phuong phdp phan nhom Equal
Interval (khoang bang nhau), Quantile (tin sb
bang nhau), Standard Deviation (Do 1éch
chuan), Arithmetic Progression, Geometric
Progression, Jenks Natural Break. Ngudi su
dung cé thé nhdp vao gia tri s6 nhom tai $6
nhom’. Qua trinh phan nhém dir liéu duoc thuc
hién c6 diéu chinh cho phu hop dua trén thu vién
Javascript viét boi Simon Georget (201 1). Nguoi
sit dung chon mau bit dau va mau két thuc tai
color’. Mau s& duogc ndi suy tuyén tinh giita hai
mau da chon. Qua trinh tao ra cdc nhém mau sé
duoc thyc hién trén co s¢ st dung thu vién
Javascript vé mau viét boi Gregor Aisch (2017).
Khi ngudi sir dung dd nhap ddy du cac gié tri yéu
cau va nhan nat “thyc thi”. Qua trinh phan nhém
duoc tién hanh va ngudi st dung s& nhin thiy
ban d6 don vi hanh chinh thé hién két qua phan
nhom dit lidu theo chuyén d& va theo chi tiéu da
chon.

- Chtic nang phan nhom k-means dya trén
nhiéu chi tiéu hodc nhiéu bién dit liéu do nguoi
st dung chon duoc thiét ké véi giao dién nhu
hinh 4.
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Hinh 4: Giao dién cong cu phan nhom dir liéu
da bién

Nguoi str dung ¢ thé: 1) chon 16p dir liéu'
ma két qua phan nhém s& duoc thé hién trén 16p
dir liéu nay; 2) Chon céc chi tiéu - trong danh
sach cac chi tiéu? - lam co s& dé tién hanh phan
nhom. Cac chi tiéu nao duoc dua vao danh sach
nay 1a do ngudi st dung quyét dinh va da duoc
upload tir co s¢ dir li¢u dat tai server st dung céc
cong cu tro giup khac co trong hé théng; 3) Chon
phuong phap® phan nhém da bién, vi du k-
means; 4) Chon s6 nhom* va 5) Chon mau bat
dau va mau két thic tai color’. Qua trinh phan
nhém dir lidu k-means duge thuc hién co diéu
chinh dya trén thu vién Javascript viét boi
Shudima (2015) va Burak Kanber (2012)

3. Thuc nghiém phan nhém dir liéu trong
hé thong WebGIS

Hinh 5 minh hoa giao dién cia hé théng
WebGIS, véi cac controls (niit bim) da dugc xay
dung va dir liéu ban dd hanh chinh cua khu vuc
nghién ciru dugc hién thi. Twong tac v6i ban do
tao bdi OpenLayers dugc thuc hién thong qua
cac Controls. C6 hai nhém controls: a) Nhom
thir nhat gdm céc controls

[s ? 0

dugc st dung dé twong tac véi ban dd, nhu ré
ban dd, phong to, thu nho, do ludng, chon ddi
tuong, tra xét, tim kiém thong tin; b) Nhom thtr
hai gom cac controls St duoc
sir dung dé nap dit liéu tir co s& dir liéu, hién thi
va phan nhom dit liéu. Khi nguoi st dung mudn
lam viéc véi dit lidu, vidu y té, thi chi cin nhin
vao control | mdt giao dién nhu hinh 6 s& hién
ra, cho phép nguoi st dung thuc hién viéc nap

dir liéu 1ay tir co so dit liéu cua hé thong, vi du
nap dit liéu s6 co s6 y té tir 16p dir liéu chuyén dé
y t& nam 2015. Nguoi st dung c6 thé xem dit
li¢u da nap lén trang webGIS dudi dang bang dir
liéu bang cich nhan vao control ## . Hinh 7
minh hoa qua trinh va két qua thuc hién phan
nhom dir liéu don bién. Khi nguoi sir dung dua
ra yéu cau thé hién va phan nhom dir liéu bang
céach bam vao nat bam quy dinh, | 28 |. Mot giao
dién giéng nhu: hinh 3 s& xuét hién. Néu nguori
st dung muon phan cac quan/huyen ra lam bon
nhom theo s6 lugng co s¢ y té c6 trong mdi
quan/huyen vao nam 2015 theo phuong phap
khoang bang nhau (Equal Interval), thi két qua
nhap s& giéng nhu giao dién ¢ hinh 7. Khi nhan
nut thye thi, mot cau 1énh SQL s€ dugc tao, co
dang “select mahc, SoCsYte from Health2015”
va s¢ duoc gui dén Web server. Dit liéu tra vé tir
Web server néu c6 s& cb dang, vi du
([[760,131,[769,2],[770,9],[773,1],[774,17],
[775,11,[778,41,[776,4],[763,2],[771,12],[772,1]
,[761,2],[764,4],[766,8],[767,3], [765.,4],
[768,7],762,2],[777,5],[783,2],[ 784,11, 785,11,

786,11, [787,1]]). Mot cdt thude tinh cd tén
“SoCsYte” s€ dugc tao thém vao trong 16p dir
liéu dbi tuong “don vi hanh chinh” véi gia tri
dua vao cho mdi don vi hanh chinh sé& 1& thudc
vao mé hanh chinh chung gitra cac ddi tuong
thudc 16p dir li¢u va di liéu tra vé. Dua vao céc
gia tri nay, va dua vao cac thong s6 phan nhom
dd cung cip, qua trinh phan nhom duoc thuc
hién, mau dugc gan cho cac don vi hanh chinh
dya vao nhém ma don vi hanh chinh thudc vé.

Hinh 8 minh hoa qué trinh va két qua thuc
hién phan nhom dir li€u da bién. Vidu néu nguoi
sir dung mudn phan tich xem cac quin huyén
nao trong thanh phd c6 su twong dong vé sb
luong cac bénh vién va ) lugng cac truong
trung hoc co sé trong nam 2016, trudce ti€én nguoi
sir dung dua ra yéu cau nap dit liéu vé s6 luong
cac bénh vién (select mahc, benhvien from
Yte2016) va yéu cu nap dir lidu vé sb luong cac
truong trung hoc co sd (select mahc, stthpt from
Giaoduc2016). Hai ¢t thudc tinh ¢o tén “stthpt”
va “benhvien” s€ dugc tao thém vao trong 16p dit
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liéu dbi tuong “don vi hanh chinh” véi gia tri
dua vao cho mdi don vi hanh chinh s& 1& thudc
vao ma hanh chinh chung gitra cac ddi tuong
thudc 16p dir lidu va dir liéu tra vé. Khi nguoi sir
dung dua ra yéu cau thé hién va phan nhém da
bién dit liéu bang cach bdm vao mot nat bdm quy
dinh, || . Mot giao dién giébng nhu hinh 4 s&
xuét hién véi cac thude tinh da dua vao “stthpt”
va “benhvien”. Nguoi st dung chon céac thude
tinh nay, chon s6 nhoém*, chon thang mau biéu
dién’ va nhan nit “thyc thi”. Thuat toan K-means
s€ duoc goi dé tién hanh hoat dong phan nhém.
Qua trinh thuc hién va két qua s& gidng nhu hinh
8. Nguoi str dung nhin vao ban do sé& nhin thay
duoc cac quan nao c6 su tuong dong (thude vé
cung mot nhém mau) vé sb lwong cac bénh vién
va s6 luong céac truong trung hoc co so.

4. Két luan

Céc s0 liu thong ké vé Ddn s6 va Lao déng,
Gido duc, Y té, ... cua cac quan huyén Tp. HO
Chi Minh dugc cung cép tai trang Web ctia Cuc
Thong ké Thanh phé Ho Chi Minh & dang céac
bang dit liéu. Mic dau céac gia tri nay giup ngudi
doc théy duoc hién trang phat trién tai cac quén
huyén nhung n6 khong cho thiy kiéu mau cua sy
phat trién theo khong gian vi tri. Bai bao nay
trinh bay vé 1 h¢ théng WebGIS c6 thé duge xay
dung, va thong qua hé thong WebGIS nay, ngudi

str dung co6 thé tu minh khao sat danh gia, phan
nhom su phat trién cta cac quan huyén ciing nhu
su twong dong theo cac chuyén dé va chi tiéu
khac nhau theo thoi gian va theo khong gian. Két
qua thyc nghi¢m chtng té tinh hitu ich ctua hé
thong WebGIS nay.Q
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Hinh 5: Giao dien ctia trang webGIS
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Hinh 6: Giao dién nap dir li¢u

Web Server

Hinh 7: Thé hién qud trinh va két qua phdan nhém don bién dir liéu
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Hinh 8: Thé hién qud trinh va két qua phdan nhém da bién dir liéu
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Display and classify statistical data on WebGIS
Tran Trong Duc - Ho Chi Minh city University of Technology, VNU — HCM

Statistical data on population, education, health, ...

are summarized and distributed in tabular

form. By allowing users to select, integrate and display these data on map, as well as perform sin-

gle-variable or multivariate classification without needs of professional software, they can have a

deeper understanding of spatial distribution of statistical value as well as can find out groups of data

with similar characteristics. To illustrate this idea, a WebGIS is developed based on open source

GeoServer, OpenLayers softwares. Data used for the illustration are statistical data from statistical

office in Ho Chi Minh city and administrative boundary map. These data are organized and stored
in PostgreSQL-PostGIS database. Through this WebGIS system, users with certain knowledge of

data analysis can completely perform statistical analysis and display them on an internet-based map

for their own purposes.Q
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