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TOM TAT

Tén dé tai: X4y dung hé thong WebGIS quan 1y thong tin hién trang cy xanh tai thanh
phé Pa Nang

Sinh vién thuc hién: Duong Tri Pic  S6 thé SV: 102200126 Lép: 20TCLC_DT3
Sinh vién thuc hién: Pao Duy Long S thé SV: 102200126 Lép: 20TCLC _DT2

Trong bbi canh d6 thi hoa ngiy cang nhanh chong, viéc quan 1y cay xanh trén céc
tuyén duong phd tré nén vo cling quan trong. Cay xanh khong chi gép phan cai thién
canh quan d6 thi ma con dong vai tro thiét yéu trong viéc giam thiéu 6 nhiém khong khi,
diéu hoa khi hau va nang cao chit luong cudc séng ctia ngudi dan. Tuy nhién, viéc quan
Iy cay xanh d6 thi thuong giap nhiéu kho khan do quy mé rong 16n va sy phiic tap cua
dit liéu can theo ddi.

Dé giai quyét nhitng thach thirc nay, nén phat trién mot hé théng WebGIS nhim
quan 1y thong tin hién trang cdy xanh trén cac tuyén duong phd. Hé théng niy sé cung
cAp mot cong cu truc quan va hiéu qua cho viéc theo ddi, cap nhét va bao tri cay xanh
d6 thi. Muc tiéu chinh 1 cai thién chét lugng quan 1y ciy xanh, ning cao mdi trudng

song va khuyén khich su tham gia ctia cong dong trong viéc bao vé cay xanh.

Dé tai ndy tap trung vao viéc phat trién hé théng WebGIS dé quan 1y thong tin cay

xanh trén cac tuyén duong phd. Hé thong nay sé str dung cac cong nghé sau:

- QGIS: Dé tao va chinh stra cac layer dit liéu vé cdy xanh, bao gom viéc thiét 1ap
kiéu hinh hoc (point) va cac truong thudc tinh can thiét.

- PostGIS: Bé luu trit dit liéu dia 1y va quan 1y cac thong tin vé cdy xanh mot cach
hi¢u qua.

- GeoServer: Pé public dit lidu tir PostGIS, tao workspace va store, cling nhu cau
hinh va 4p dung phong cach hién thi cho céc layer thong qua céc tép SLD duoc tao
tor QGIS.

- Node.js va Vue.js: Dé xay dung phan backend va frontend ctia img dung web, cho
phép nguoi dung twong tic véi ban d6 va thong tin cay xanh.

- OpenLayers: Pé hién thi ban dd va céc layer cdy xanh trén giao dién web, hd tro
cac chirc nang nhu phong to, thu nho va tim kiém.

Hé théng phan chia quyén truy cap vé6i hai vai tro chinh:

- User: Chi c6 quyén xem va tim kiém thong tin ciy xanh.



- Admin: C6 toan quyén thuc hién cic chitc nang quan 1y nhu xem, thém maoi, sura

do1, di chuyén vi tri va x6a thong tin cdy xanh...
Céc chuc nang chinh cua hé thong:

- Xem ban db vi tri cac ciy

- Thém sura xoa thong tin, vi tri cay

- Quan Iy thong tin cay, dia diém, tai khoan,. ..
- Thong ké thdng tin

- Chuyén dbi ngdn ngir

- ChatBox Al

- Chuyén dbi kiéu ban d6

Phat trién hé thong WebGIS quan 1y cdy xanh db thi 1 mot budce quan trong dé giai

quyét cac thach thic hién tai va dem lai nhiéu loi ich cu thé:

- Cai thién quan 1y cdy xanh: Hé thdng cung cp dit liéu chinh xac va day du, giup
ting cuong kha ning quan 1y, bao tri va phat trién hé théng cdy xanh d6 thi.

- Nang cao mdi trudng sdng: Viéc quan 1y hiéu qua cay xanh dong vai trd quan trong
trong viéc cai thién chét luong khong khi va thac déy khi hau d6 thi than thién hon.

- Thuc déy sy tham gia cong dong: Bing cach cong khai thong tin va khuyén khich
su tham gia ctia cong dong, hé thdng giup tao ra mot cong dong nhén thirc va chi
dong hon trong viéc bao vé va phat trién cay xanh d6 thi.

- St dung cong nghé hién dai: Tan dung cdc cong nghé nhu QGIS, PostGIS,
GeoServer, Node.js, Vue.js va OpenLayers, hé théng khong chi t6i wu hoa quy
trinh quan Iy ma con giam thiéu chi phi va ting cudng hiéu qua hoat dong.

Dé tai nay khong chi 1a mot hé thdng céng nghé mdi ma con déng gbp vao viée
nang cao chat luong moéi trudng song cua cong dong. Bang cach tan dung su két hop
gilta GIS va cong nghé web hién dai, né6 mé ra nhiing tiém ning va co hdi méi trong
quan 1y cay xanh d6 thi. Quan 1y thong tin cdy xanh mot cach hiéu qua khong chi 13 nén
tang cho viéc bao vé mdi truong ma con 1a dong luc dé thic day su phat trién bén viing

ctia thanh ph6 Pa Ning.
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2. Dé tai thude dién: O C6 ky két théa thudn sé hitu tri tué doi voi két qua thuc hién
3. Cdc s6 liéu va dir liéu ban dau:
- Co so dir liéu Gis
- GeoServer
4. Néi dung cdc phan thuyét minh va tinh toan:
- M6 dau
- Chuwong 1 Tong quan vé dé tdi
- Chwong 2 Phan tich thiét ké hé thong
- Chwong 3 Trién khai va ddnh gid két qua
- Két ludgn va huéng phdt trién
5. Cdc ban vé, do thi (ghi 16 cdc logi va kich thude ban vé ):
- Biéu do use case

- Biéu do hoat dong

6. Ho 1610 NGUOT MUEONG AAN: ...
7. Ngay giao nhiém vu do an: ... i /2024
8. Ngay hoan thanh dé dn: ... J oo /2024

Pa Nang, ngay — thang  nam 2024

Truéng Bomén .......................... Nguoi huéng din



LOI NOI PAU

Trudce tién, ching em xin giri 10i cam on chan thanh va sau sic nhat dén cac Thay
Co gido trong Khoa Cong nghé Thong tin, Truong Pai hoc Bach khoa - Dai hoc Pa
Niéng, dic biét 13 thay PGS.TS Nguyén Tan Khéi. Thay khong chi tan tinh hudng dén,
chi bao ma con ludn dong vién va khich 1¢ ching em trong sudt qua trinh thyc hién va
hoan thanh d6 an tot nghiép nay. Su chi din quy bau cta thiy di giap ching em vuot

qua nhiéu khoé khan, tirng budc hoan thi¢n nghién clru ctia minh.

Trong sudt 4 nam hoc tap tai Khoa Cong Nghé Thong Tin - Trudng dai hoc Bach
Khoa — DPai hoc Ba Nﬁng, ching em da nhan dugc su gitp do va hd tro nhiét tinh tir cac
Thay Cb gido trong khoa. Sy day dd va chia sé kién thtrc tir cac Thay C6 khong chi cung
cap cho chiing em nhitng nén tang ving chic vé chuyén mon ma con trang bi cho ching
em nhing k¥ niang quy bau dé chling em c6 thé tu tin budc vao con duong sy nghiép
phia trude. Nhitng bai hoc, kinh nghiém va tinh cam ma cac Thay C6 da danh cho ching

em s€ mai mai la hanh trang quy bau trén con duong lap than, 1ap nghiép.

Trong qu4 trinh thue hién va hoan thién d6 4n t6t nghiép nay, mic du di c¢b ging
hét stc, nhung chic chin khong thé tranh khoi nhimg thiéu sot. Ching em rat mong

nhan dugc su gop ¥ tir quy Thay Co va cac ban dé d6 an nay duoc hoan thién hon.
Xin chan thanh cdm on!

Sinh vién thuc hién

Duong Tri Btic Dao Duy Long



CAM DOAN

Chung em xin cam doan rang d¢é tai dd an tot nghiép nay 1a két qua cta qua trinh
nghién ctru va lam viéc nghiém tic cia nhom. Tat ca cac dir lidu, két qua va ndi dung
trinh bay trong d6 4an déu trung thuc va chua timg duogc st dung dé ndp cho bat ky yéu
cau hoc thuét nao khac trude day.

Chung em cam két tuan thi cac quy dinh vé 1iém chinh hoc thuat ctua Truong Dai
hoc Bach khoa - Pai hoc Pa Ning. Trong qua trinh thyc hién d6 an, toi d sir dung céc
ngudn tai liéu tham khao mét cach hop 1y va tuan tha dang cac quy dinh vé trich dan tai
liéu. Néu co bat ky phat hi¢n nao vé hanh vi khong trung thyc trong hoc thuat, t61 xin

hoan toan chiu trach nhi¢m trudc nha truong.

Sinh vién thuc hién

Duong Tri Btic bao Duy Long
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Pa Nang

MO DAU

Dy 4n "Xay dung hé thng WebGIS quan 1y thong tin hién trang cdy xanh tai
thanh phé ba Nﬁng" nham phat trién mot hé théng cong ngh¢ thong tin, dé hd tro viéc

quan 1y thong tin vé cdy xanh trong mdi truong do thi.

Hé théng WebGIS cung cip mot cong cu quan 1y tip trung, gitp cac co quan quan
ly d6 thi dé dang theo ddi va cap nhat tinh trang clia cAy xanh, nang cao hiéu qua quan
1y va bao tri cdy xanh d6 thi. Cay xanh dong vai trd quan trong trong viéc cai thién chat
luong khong khi, diéu hoa khi hiu va tao canh quan xanh mat cho thanh ph. Viéc quan
Iy tot cAy xanh gdp phan nang cao chat lugng moi trudng sdng, giam thiéu 6 nhidm va
cai thién strc khoe cong dong. Hé théng ndy con cho phép cong dong dé dang truy cip
thong tin vé cdy xanh, nang cao nhan thirc va khuyén khich sy tham gia cta nguoi dan
trong viéc bao vé va cham soc cay xanh. Dit liéu chi tiét vé cdy xanh giup cac nha quan
Iy dua ra cac quyét dinh dung dan va kip thoi trong viée bao tri, trong méi va di doi cay

xanh, hd tro 1ap ké hoach dai han cho phat trién khong gian xanh d6 thi

Trong pham vi cua d& tai, chung em tip trung vao viéc xdy dung co sd dit liéu
chi tiét vé cac thong tin quan trong lién quan dén cay xanh, bao gdm vi tri, loai cdy, tinh
trang strc khoe va cac thong tin khac, trén cac tuyén dudng chinh tai thanh phd Pa Ning.
Diéu nay gitp tao ra mot ngudn thong tin dang tin cdy va dy du dé hd tro cac quyét

dinh quan ly va bao tri cady xanh do thi.

Trong qué trinh nghién ctru va phat trién, ching em str dung cac phuong phap
nhu khao sat thuc dia dé thu thap dit liéu, phén tich va thiét ké hé thdng, va phat trién
phan mém bing cac cong nghé hang dau nhu Node.js, Vue.js, Geoserver, QGIS va
MySQL. Piéu nay gitp dam bao rang hé théng dugc xay dung c6 tinh linh hoat, hiéu
qua va dang tin cdy, tao tién dé cho cac nang cap va mé rong trong tuong lai. Hon nita,
hé théng tao ra mot co s& dir liéu chi tiét va cap nhat vé cay xanh, c6 thé mo rong dé
tich hop véi céac dir liéu khac nhu ha tﬁng do6 thi, giao thong va moi trudng, tao ra mot

nguodn tai nguyén dir liéu mo, phuc vu cho nhiéu muc dich nghién ctru va phat trién.

Pé tai "Xay dung hé thong WebGIS quan 1y thong tin hién trang ciy xanh tai
thanh phd Pa Ning" khong chi mang lai 1gi ich thiét thuc trong viéc quan 1y va bao vé
cdy xanh d6 thi ma con goép phan quan trong vao viéc cai thién chat lugng méi truong
song, ting cuong sy tham gia ciia cong dong va hd trg phat trién bén viing cho thanh

pho.
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Chwong 1: TONG QUAN VE PE TAI

1. Ly do chon a2 tai

Chon dé tai "Xay dung WebGIS quan 1y thong tin hién trang cdy xanh trén dudng
phé" 14 do nhan thiy su quan trong cta viéc bao vé va quan Iy ngudn tai nguyén cay
xanh trong moi truong d thi. Ciy xanh khong chi 1am dep méi trudng sdng ma con giir
vai tr0 quan trong trong viéc cai thi¢n chét luong khong khi, giam 6 nhiém, va tao ra

khong gian song lanh manh cho cong dong.

Viéc quan 1y cay xanh trén dudng phd doi hoi su td chirc va quan 1y thong tin mot
cach hiéu qua dé dam bao bao tri va phat trién hé thong cdy xanh mot cach bén viing.
Su phat trién cua cong nghé thong tin, dic biét 13 trong linh vuc WebGIS, cung cip co
hoi va cong cu hiéu qua dé quan 1y va truy cap thong tin vé cdy xanh mot cach thuan

tién va linh hoat.

Viéc xay dung mot hé théng WebGIS quan 1y thong tin ciy xanh s& giup cai thién
quy trinh quan 1y, ting cuong su tham gia ctia cong dong trong viée bao vé moi trudng
song va thuc day su phat trién bén vimg cua d6 thi. Téng hop lai, chon dé tai nay khong
chi dap tng nhu cau thuc tidn ma con khai thac tiém ning ciia cong nghé thong tin dé
tao ra giai phap hiéu qua va c6 y nghia 16n dbi véi cong dong va méi trudng sdng.

2. Co sé ly thuyét
2.1. Hé théng Théng tin Pia 1y (GIS)
a. Hé théng Théng tin Pia Iy (GIS)

Hinh 1: H¢ théng thong tin dia 1y GIS
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H¢ thong thong tin dia ly (Geographic Information System - goi tat 1a GIS) dugc
hinh thanh vao nhitng nim 1960 va phat trién rat rong rdi trong 10 nim lai day. La mot
cong nghé quan trong trong viéc quan ly va phan tich thong tin khong gian. Trong du
an cua t6i, chung toi st dung GIS dé quan 1y thong tin vé cdy xanh, va ba cong nghé
chinh dugc st dung 1a QGIS, PostGIS va GeoServer.

Quan 1y thong tin khong gian: GIS cho phép thu thap, t6 chic va quan 1y dit liéu vé
vi tri va thong tin lién quan cua cdy xanh. Bang cach nay, ching t6i c6 thé hiéu rd hon

ve€ mo1 quan hé khong gian gitra cac cay xanh va moi truong xung quanh.

- Phan tich khong gian: St dung GIS, ching t6i ¢ thé thuc hién cac phan tich
khong gian dé danh gia tinh trang va xu hudng cua ciy xanh, dong thoi dua ra
cac quyét dinh quan 1y dua trén thong tin phan tich.

- Hién thj va chia sé thong tin: GIS cho phép chung t6i tao ra cac ban db va bao
c4o truc quan, giup chia sé thong tin vé ciy xanh vé6i cac bén lién quan mot
cach dé dang va hiéu qua.

b. Phin mém xay dung thong tin dia Iy Quantum GIS (QGIS)

O . e g P i i PR Se——
B R Y QA& H-a-GFEERI =T [

RV, ®m =4 FH 8 2CAa BOSAL HPPR tie wm
OF 4

+ 7632 <
] Favorte
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Vs gy
=l g
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<&

Hinh 2: Phian mém Quantuﬁ{ GIS ((QGIS') -

QGIS 1a mot phan mém ma ngudn mé, duoc sir dung dé xir 1y dit liéu thong tin dia
ly. Pay 1a mot trong nhitng phan mém mién phi t6t nhat va dugc sir dung rong rii nhat

hién nay.

Phan mém co6 giao dién than thi€n, dé st dung, cung cap nhicu tinh nang, cong cu
hitu ich. Bén canh nhitng cong cu c6 san trong phan mém, ngudi dung con cé thé tai vé

mot kho cac img dung plugin do moi ngudi chia sé.
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QGIS hd tro hau hét cac chirc ning co ban ciia mot phan mém GIS gdm: Quan
ly dit liéu, doc dugce nhidu dinh dang dir liéu, bién tap va xuat ban ban d6, xuat-nhap

dir 1iéu va cac chtic nang phan tich khong gian...

c. My chit ma ngudn mé GeoServer

Vector Data
Shape File, GML2,
GML3, GeoRSS,
GeoJSON, CSV/XLS

Vector Files

Styled Maps
PNG, GIF, JPEG, TIFF
GeoTIFF, SVG, PDF,
KMLKMZ

Microsoft SQL Server

Raster Data
ArcGrid, GeoTIFF,

Servers
WFS, ArcSDE
GTopo30,
Img#World

GeoServer

Raster Data
CW

Google
KMLsuperoverlays,
Google Maps tiles

Hinh 3: May chii md ngudn m& Geoserver

Trong viéc giai quyét van dé quan 1y ciy trong tai thanh phd Da Néng, su lya chon
cua Geoserver 1la mot quyét dinh chién lugc. Geoserver dugc chon vi no cung cfip mot
nén tang manh m& dé quan 1y va hién thi dir liéu khong gian, diéu nay phu hop véi yéu

cau cua hé thong quan 1y cay trong. Cu thé, Geoserver ¢6 nhirng uu diém sau:

Tich hgp dir liéu khong gian: Geoserver cho phép quan 1y va tich hop dir liéu
khong gian tir nhiéu ngudn khac nhau nhu hé thdng thong tin dia 1y (GIS), co s&
dir liéu khéng gian va hé théng do dac khac.

- Hién thi dong nhat: Geoserver cho phép hién thi dir liéu khong gian mot cach
déng nhét trén nhiéu nén tang va thiét bi khac nhau, tur may tinh dén dién thoai di
dong.

- Quin ly quyén truy cip: Geoserver cung cap tinh niang quan 1y quyén truy cap,
gitip kiém soét ai c6 quyén truy cip va chinh sira dit liéu.

- Mé va linh hoat: La mot phan mém ma nguén mo, Geoserver ¢ tinh mo va linh

hoat, gitip dé dang tiry chinh va mé rong theo nhu cau cu thé ctia hé thong.

Su két hop giira Geoserver va hé thong quan 1y cdy trong sé tao ra mot nén tang

manh mé cho viéc quan 1y va theo ddi cay trong tai thanh ph Da Ning, dong thoi tao
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diéu kién thuén lgi cho viéc cung cép thong tin minh bach va dé dang tiép can cho cong
dong.

d. Co sé dir liéu PostGIS

Postg;éSQL

Hinh 4: Co s¢ dit liéu PostGIS

PostGIS 1a 1 phan mé rong ctia hé quan trj CSDL PostgreSQL duoc cung cip mién
phi cho phép CSDL quan 1y cac d6i tuong GIS, 1a mot du 4n ma ngudén mé vé CSDL
khong gian dang duoc nghién ctru va phat trién boi Refractions Research. PostGIS bao
gdm céc cong cu giao dién véi ngudi dung, hd trg cac topology co ban, chuan hoa dit

liu, chuyén ddi toa do, lap trinh API,...
PostGIS ¢6 mot s6 vu diém c6 thé ké dén nhu:

- La mdt CSDL khéng gian c6 nhimg wu diém dé xir 1y cac thong tin vé hinh dang
khong gian nhu tra 16i cac truy van vé nhitng ddi twong & gan mot vi tri nao do, nhimg
ddi tuong nam trong pham vi hodc ¢ vung phu can ciia mot ddi tuong khac, pham vi ciia
mdt ving noi ma c6 mot hoat dong nao d6 dang xay ra la gi, nhimg d6i twong ndo nim

bén trong mot dbi twong khac.

- C6 kha nang luu trit va thao tac véi dir liéu rat tét. N6 cung cap nhiing kha ning
xtr 1y thong tin dia 1y bén trong mdt mdi trudng co so dir liéu. Nhitng ham SQL bao gom
buffer, intersection, within, distance...Nhiing ham nay léy dit liéu hinh hoc tir cac cot
trong bang PostGIS va tra vé nhitng hinh hoc mdi hodc nhiing thong tin khac. Vi du nhu
ham distance s& tinh toan khoang cach giira cac dic diém (feature) khong gian, va ham
s& tra vé mot hinh méi 1a mot da giac dugc lam vung dém tai mot khoang cach nao dé
tir feature nguon.

- Cho phép dé dang khi két ndi dit liéu khong gian véi dit liéu phi khong gian trong
mot mdi trudng dir lidu khong gian va cung cap dy du sirc manh clia ngon ngir truy van
cau tric (SQL) dé thuc hién nhing phén tich
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2.2. Xay Dung WebGIS

GIS The Web

Hinh 5: Xay dung WebGIS
Dy an quan 1y cdy xanh 1a mot img dung web duoc phat trién dé hd trg quan 1y
thong tin vé cdy xanh trén duong phd. Phan web cua du 4n cung cdp mot giao dién
ngudi dung tuong tac, cho phép ngudi dung xem, thé m mai, chinh stra va xéa thong

tin v€ cay xanh mot cach dé dang va hi¢u qua.

a. Cong nghé chinh:

Hinh 6: Cac cong nghé chinh dugc sit dung

Node.js dong vai trd 1a nén tang chinh cho server backend cua du 4n. Vi kha
nang xu 1y khong déng bd va hiéu suit cao, Node.js 1a lya chon 1y tudng cho viéc
xay dung cac ing dung web tuong tac. Node.js dugc sir dung dé xir 1y cac yéu cau

tir phia client, quan ly tai nguyén va tuong tac voi co s¢ dir lidu.

Vue.js dugc st dung lam framework frontend cho g dung. V&i ca phap gon
nhe va kha nang tuong tdc manh mé, Vue.js giup xay dung giao dién ngudi dung
linh hoat va dé st dung. Vue.js cung cip cac cong cu manh mé dé quan 1y trang thai

g dung va tuong tic voi cac thanh phan trén trang web mot cach hiéu qua.

MySQL dugc st dung 1am co sé dit liéu cho du 4&n. MySQL 1a mdt hé quan tri
co so dir liéu quan hé manh mé, cung cép kha nang luu trlr va truy xuét dir liéu mot
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cach hiéu qua. Dt licu ctia WebGis s€ dugc luu chu yéu 6 MySQL dugc luu tritr va quan
1y trong co s¢ dir liéu MySQL.

b. Lién két véi GIS:

Spatial DBMS I GIS Server f Client

PostGIS {i;‘? GeoWebCache —» O OpenlLayers
© ? 1 ‘
3

PostareSCAL

w —-«.{, GeoServer-

Hinh 7: Mo hinh van hanh

Tich hop phan GIS vao du an quéan 1y cay xanh khong chi lam ting tinh tuong tac
va trai nghiém ngudi ding ma con cung cip cho ho cai nhin toan dién va chi tiét vé moi
truong xung quanh. Sy két hop gita dit liéu vi tri va thong tin tir co s& dir liéu MySQL

trén ban do6 giip nguoi dung hiéu rd hon vé cay xanh

OpenLayers: OpenLayers 1a mot thu vién ma nguén mo duoc st dung dé tao va
tuong tac voi ban dd trén trang web. Bang cach st dung OpenLayers, chung toi c¢6 thé
hién thi cac layer dir liéu trén ban dd mot cach linh hoat va tiy chinh, tir d6 cho phép
nguoi dung kham phé va tuong tac voi dit lidu cdy xanh mot cach dé dang va hiéu qua.
OpenLayers cung cap cac phuong thic va su kién cho phép ngudi dung tuong tac voi
ban dd, bao gém ca viéc phong to, thu nhd, di chuyén va quay lai. Diéu nay giup cai

thién trai nghi€ém nguoi dung trén trang web.

Pinh Vi va Hién Thi Thong Tin: Thong qua tich hop véi phan GIS, nguoi ding
c6 thé dinh vi cac cdy xanh trén ban do va xem thong tin chi tiét vé timg cay, bao gdm
vi tri, loai cdy, tinh trang stic khoe va cac thong tin khac. Piéu nay gitp ngudi ding hiéu
rd hon vé phan bd va tinh trang cua cdy xanh trong khu vuc cy thé, tir 46 dua ra quyét

dinh thong minh trong viéc quan ly va bao v¢ moi trudong.

Tich Hop Dir Liéu MySQL: Dir liéu cia WebGis dugc luu trit trong co so dir liéu
MySQL duoc tich hop véi phan GIS. Diéu nay dam bao rang thong tin trén ban do ludn
dugc cap nhat va chinh xac, phan 4nh dung tinh trang va phan bd cia cdy xanh trong
thuc té.
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3. Mot s6 wng dung quan ly ciy xanh hién nay
a. Phin mém quan Iy cAy xanh ciia Hoc vién Nong nghiép Viét Nam
Céc cong nghé dugc nha phat trién cong bd: GIS, HTML, CSS, JavaScript, PHP, hé
quan tri co s¢ dit ligu PHP va thu vién Google Maps API
Mot s6 chie ning chinh:

- Xem vi tri cay trén ban do:

QUAN LY CAY XANH HOC VIEN S|
( L _/ R xRk %
e i B A

* Cly hoe hing {3) «© » 4 \

* Triing G (5) o© ‘ Q'/

L Ving (32) «© Rl

* Su (36) © L] . 0,7

8ing Ling (210) © P~ ® ol -L Ti

Hoa 508 (30) [ »]

+ Vg £33 (5) «© ,Q‘ a A

+ Sing (14) o© » ~ T

* $hugng (81) [ o] » .8

» X4 0 (275) © A @
® Huyin Diép (6) © -
8 0alm(3) o© » " u
& Nhn (18) [ o]

' Cau Byl (26) o© . s \- yﬁ ‘
o) [ o) W

* i) © B " Sy

# Muding Moa Bio (1) [ o] ‘ ‘. . ‘.

Cau Vus (246) «© ? ” &y
@ 5500Gm (3) o© m ‘ \ .
1 CoGai t91) [ o} j ,"

-

| [ e o ] &, 8

Hinh 8: Xem vi tri cdy trén ban d6

- Quan ly thdng tin cho ting cay:

QUAN LY CAY XANH HOC VIEN
«

- ¥ L
T
P
I
?
’ ' Ma cay: LV1207
Ngay tréng: 20-08-1970
Ngudi tréng: Trung tdm cdnh quan mdi trudng Hoc
-
-
Te
VLA . .
ES T t -
BN “ - ? . ’

Hinh 9: Xem thong tin timg cdy
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- Tim kiém vi1 tri cay

HOC VIEN NONG NGHIEP VIET NAM

* Cay hoa hong (3)
# Tring Ca (5)

¢ TC1
* TC1656
& T
I ¢ ]
| 1 '}
e
J \.,

Hinh 10: Tim kiém vi tri cay
b. Hé thong quan 1y ciy xanh d6 thi cia HUE CIT
- Puong dan t6i trang chi: https://cayxanhbaoton.huecit.com

- Céac cong nghé duoc nha phat trién cong bd: API .net core, Client ReactJs, GIS,
dr 1i€u khong gian (SDI),

- Pamg duoc sir dung tai Trung tim Cong vién Ciy xanh Hué

Mot s6 chirc ning chinh:

- Quan ly cac cdng viéc cham soc cay:

= HE THONG QUAN LY CANH QUAN TTBTDTCD HUE 9 Super user v
O (Y}
7\ 2 2 o e N4
968 3 1 29 33 1
Cay xanh Tham xanh Mat nude Cay di san Chung loal cay Cay da trong thém trong ndm
Cay xanh, canh quan cap nhat gan day Ty 1@ céc loai cay S6 lugng cay theo khu di tich

Vinh Nink

Phugng d6 3
" Khuditich: Dai Noi e Tuyén: Bung s6 1 + ROE ohuong B AnDong
N -1 - \'ﬂ\o"»
20 w,
k Trusimg ¥ m‘\\
Lim xet Bic bd S8y in qud: 193 Sy Thiy Bugpa
% Khu ditich: Dai Noi e Tuyén: Dién Thai Hoa @ Ciy cinh trong dat: 196 . e B
. Cay moc ty nhién: 169
ai Noi — 9501
Ph 5
@ igng 05 TomTon 0

Khu ditich: Dai Noi e Tuyén: Busng 6 1
Chaa Thién Mu 0

Hinh 11: Quan ly cong viéc chdm soc ciy

- Quan ly va tra ctru théng tin cay xanh trén ban do:
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=X QUAN LY % A 3 oi AN A Y
.‘E’i CAY XANH, CANH QUAN TRANGCHU  BANDOCAY XANH PHANANH TINTUC Q

o

< Lop ban do Tim dia chi hodc dia diémr Q

L6p ban d Thuge tinh A\ :
Tuyén dudng: Dién Thai Hoa s
Ching loal: Lim xet cénh (Phuong vang) T K . o o

Thong tin co ban %
Tén khoa hoc: Chua bigt
Dac tinh sinh hoc: Téncay Long nEG
S6 quan Iy #102 )
Dia chi Dai Noi %

Duong kinh: 40cm s,
Chigu cao: 12m Tuyén dutmg Dai Noi ¢
Hién trang:

Chi tigt

Chi duing ‘ . -
7 Sl 7 X o2

Hinh 12: Quan 1y va tra clru thong tin ciy xanh
Ho tro cdng tac quan ly thong tin, xem va chinh sira thong tin, cap nhat thong tin
thudc tinh va khéng gian cta cay xanh tryc tiép trén ban do.

- Théng ké:

Danh séch céng viéc thuc hién Théng ké cong viéc xur ly theo céc ddi thuc hién
Bon phan cay Phugng
Cao <
Di doi cay Béing lang tai dién Thai Hoa 2
Binh thudng ¥
Phong K& hoach D6I Cong Tac Kiém Tra

Di dai cay phuong d6 tai dién Thai Hoa sang vi tri méi

Binh thuong Chua thyc hign ® bang thuc hién ~O— Ti lé hoan thanh cong viéc
Danh séch cac ddi va sé lugng cong viéc xur ly
s S . & Bt " " X Ty Ié hoan thanh
STT Tén doi Khu vye thyc hién S0 lugng cong viéc Chua thyc hién Dang thyc hién Hoan thanh cong viée
1 Doi Cong vien 1 Dién Thai Hoa 975 973 2 0 0.00%
2 Doi Cong vién 3 Dutng s6 1 20 14 1 5 25.00%
3 Phong Ké hoach Dudng s6 2 920 2 0 0 0.00%
4 Doi Cong Tac Kiem Tra Dién Thai Hoa 0 0 0 0 0

Hinh 13: Quan ly va tra clru théng tin cdy xanh

Cho phép thdng ké tinh hinh thyc hién cong viéc, nhan su, thong ké s6 luong cay
xanh, sb luong timg loai cay, chung loai cdy, thong ké mat d6 cay xanh theo don vi hanh
chinh tir d6 c6 thong tin, cai nhin tong quat , truc quan gilp dua ra cac phuong an, ké
hoach quan ly cay xanh trén dia ban.

4. Két chwong

Sau nhitng phan tich va gi6i thiéu vé dy 4n quan 1y cdy xanh sir dung cong nghé
thong tin va hé thong thong tin dia 1y, chiing ta di c6 cai nhin tong quan vé phuong phap

tiép can va cac cong nghé sir dung trong du an. Tir d6, chung ta c6 thé nhan thiy tam
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quan trong va tinh cap thiét ctia viéc phat trién mot hé thong thong tin dia 1y dap ung

nhu cau quan 1y va bao v€ moi truong.

Chuong Téng quan vé dé tai 33 mo ta rd muc tiéu, pham vi, va cach tiép can cua du
an. Bang cach két hop gitta cong nghé thong tin va hé thong thong tin dia 1y, du an dé
xudt mang lai mot cach tiép can hiéu qua trong viéc quan Iy thong tin vé cdy xanh trén
dia ban, dong thoi cung cap cho ngudi ding mot trai nghiém tuwong tac va truc quan trén

nén web.

Trong cac phan tiép theo cuia bao cdo, chiing ta s& di siu vao timg khia canh cta du
an, bao gdbm phan tich yéu cau, thiét ké hé thdng, trién khai, va kiém thr. Hy vong rang
du 4n s& dat dugc nhimg thanh cong dang ké va gdp phan vao viéc quan 1y va bao vé

moi trudong song cia cong dong.
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Chuong 2: PHAN TiCH THIET KE HE THONG

1. Phat biéu bai toan

1.1. M ta van dé

Pa Ning la thanh phd méi dugc phat trién manh trong gan 30 nim qua. So voi thoi
diém nam 1997, trude khi trg thanh don vi hanh chinh doc 1ap truc thudc Trung wong,
dién tich do thi d3 ting 1én gip khoang 4 1an. Piéu d6 c6 nghia 3/4 dién tich d thi 1a
phat trién méi, mot didu kién khong thé thuan loi hon dé phat trién cac khong gian cay
xanh. DU vdy cho dén nay, trong khi dién mao d6 thi da thay doi rat nhiéu theo huéng
hién dai nhung riéng cdy xanh d6 thi van 1a mot chi tiéu con thiéu kha tram trong. D6 1a
mdt nghich 1y khong kho dé nhan ra. [9]

Hinh 14: Tuyén duong Tran Hung Pao nhiéu cdy xanh cham phat trién

Theo béo xay dung cua b xdy dung ngay 10/5/2024. Tong dién tich dat cAy xanh
cong cong sir dung thyc té chi vao khoang hon 400ha, twong ing khoang 4m2/nguoi.
Trong khi d6, voi chi tiéu ky vong theo Quy hoach chung 1a 7-8m2/ngudi, twong tng
v6i mot triéu dan Da Nang can 700-800ha loai dat nay. Nhu vay, ¢ thoi diém hién tai
ching ta con thiéu 300 - 400ha dat cay xanh. Do d6 viéc tién hanh quan 1y va diy manh
viéc mé rong quy mé ciy xanh hop 1y hién dang rat duoc quan tim boi ngudi dan 1an

chinh quyén dia phuong. [9]
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Céc khu vyc d6 thi cii tai quan Hai Chau, Thanh Khé c6 ti 1¢ dat cay xanh thap
la diéu dé hiéu khi dan s6 tang nhanh trong khi quy dat phat trién cay xanh 14 rat han
ché. Pay ciing 1a van dé kho ddi voi quy hoach phan khu ven song Han va B Pong.
Ngay ca cac khu vic phat trién méi ciing chwa hoan toan dap tng chi tiéu cdy xanh.
Thong thudng, cac d6 an quy hoach chi tiét cac khu dan cu moéi lay chi tiéu 2m2/nguoi,
tuy nhién nhiéu d6 4n con chwa dép tmg duoc chi tiéu nay. Can hiéu ring 2m2/ngudi la
chi tiéu t6i thiéu trong diéu kién loai hinh cAy xanh cong cong da dap ung ddy du. Nhung
khi chi tiéu cay xanh cong cong con chua dap g thi chi tiéu 2 m2/ngudi cho cac khu

dan cu 1a chi tiéu chua dat yéu cau. [9]

Vi xu hudng trong cdy 16n xen k& vao do thi thi vAn dé quan 1y va chiam soc lai
cang dugc chi trong hon. Khong chi dem lai bong mat va day con la bo mat cua thanh
phé Pa Ning d6i v6i khach du lich. Trong bdi canh hién nay, viéc phét trién 1 phan
mém quan 1y thong tin cho timg cay 13 van dé cap thiét va nén duoc chi trong dé co thé
kip thoi xtr Iy cac van dé phat sinh cho timg cy ciing nhu tong quan hé thong ciy toan
thanh ph6 Da Néng

K

Hinh 15: Tuyén duong Lé Van Hién st dung hiéu qua cdy 16n trén giai phan cach
Cay xanh khong chi don thuan 1am dep canh quan ma con c6 vai trd rat quan trong
trong vigc:
- Cai thién chat lwgng khong khi: Cay xanh hap thu khi CO2 va cac chat giy 6
nhiém khéc, dong thoi san sinh oxy, giup lam sach khong khi va can bang d6 am.

- Giam 6 nhiém: C4c cAy xanh 12 mot man chan ty nhién gitip hap thy bui va cac

chat doc hai trong khong khi, giam thiéu tiéng on tir giao thong va hoat dong do thi.
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- Bao vé dat dai: H¢ thong ré cay giup cung co dat va gitr 6 am, ngan chan su

x01 mon va Iu lut, bao vé nén dat do thi.

- Cung cap moi truwong song: Cac khu vyc xanh ciing 1a noi sinh song cua nhi¢u

loai dong vat va can béng sinh thai, giup duy tri da dang sinh hoc va h¢ sinh thai do6 thi.

Pé thanh cong trong viéc quan 1y cdy xanh, can c6 sy hop tac chit ché giita cac co
quan chtic ning, doanh nghiép va cong dong dan cu. Phuong an quan 1y cdy xanh hiéu
qua s& khong chi mang lai loi ich méi truong ma con thic day phét trién bén vimg va

nang cao chit luong cudc séng cua ngudi dan trong thanh phd Pa Ning.

1.2. Cac véan dé cin giai quyét

- Quan 1y hiéu qua théng tin cho tirng ciy xanh trong thanh phé: Mot trong
nhimng hién trang d& thdy hién nay 1a hé thdng ciy xanh ¢ 1 s6 ving dong dan cu nhung
xa trung tdm thanh phé 13 viéc cdy xanh cong cong khong duoc cham séc kip thoi dan
t61 khong dong déu. O mot sd ving con cd hién tuong chét, ngd ra dudng hodc phat trién

qua nhanh anh hudng t6i hé théng dién va cac van dé phat sinh khac.

- Théng ké dwoc tdng quan hé thong ciy trong : Ngoai viée quan Iy thong tin cho
timg cdy thi viéc cung cip cac dit liéu thong ké truc quan c6 thé dua ra cai nhin tong
quan nhét cho hé thdng cdy xanh trong thanh phd dé c6 thé dwa ra cac giai phap, ¥ tuong
d6i méi.
- Xay dung dwgc mdt ing dung ban dd vi tri cdy: Do sy phat trién khong dong
déu cua thanh phd va su thiéu hut khong gian xanh, viéc trong cay khong dong déu va
khong hop 1y dan dén tinh trang thiéu hut cdy xanh & mot sé khu vue, trong khi mot s6
khu vuc khac lai qué tip trung cdy trong.
1.3. Muc tiéu hé thong

Muc tiéu ciia hé thong quan 1y cdy trong tai Pa Nang 1a xay dung mot nén tang
thdng tin toan dién va minh bach, gitp cai thién hiéu suat quan ly cay trong, ting cuong
kha ning phan ing nhanh chéng dbi véi cac van dé lién quan dén ciy trong, ciing nhu
cung cip thong tin déng tin cdy va minh bach cho cong dong vé cay trong trong thanh
phd.

2. Phan tich hién trang

2.1. Quy trinh quén ly hién tai

Hién nay, quan 1y cay trong tai thanh phd Da Nang chi yéu dugc thuc hién thong

qua céc co quan va td chuc lién quan nhu S¢ Giao thong Van tai, S& Tai nguyén va Moi
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truong, cung voi cac co quan dia phuong tai cac quan, huyén. Cac cong viéc quan ly

bao gom:

- Trong va cham séc ciy trong: Cac co quan chirc ning co trach nhiém trong,
chim soc va bao dudng ciy trong trén cac con dudng, cong vién, khu vui choi, va cac
khu vuc xanh khac trong thanh phd.

- Quan Iy ciy canh va ciy cdng trinh: Cac cong trinh cong cong nhu cau, duong,
ham... thudng duoc trang tri biang cdy canh dé tao canh quan dep mét va giam tac dong
cia 6 nhiém.

- Giam sat va bao dudng cdy trong: Cic co quan lién quan thudng tién hanh
kiém tra, giam sat va bao dudng cdy trong dé dam bao chét luong va an toan cho ngudi
dan va méi truong.

Cong ty tiéu biéu trong quan 1y va chim soc cdy xanh d6 thi tai thanh phd Pa
Nang - Cong ty Cong Vién-Cay xanh va Pa Nang:

- L4 don vi hanh chinh su nghiép truc thudc S¢ Xay dung thanh phd Da Ning.

- Quyét dinh thanh 1ap: Quyét dinh 2121/QD-UBND ngay 19/3/2011 cia UBND
thanh phd Pa Néng vé viéc hop nhat Cong ty Cong vién Da Ning va Cong ty Cay
xanh Pa Nang thanh Cong ty Cong vién - Cdy xanh Pa Nang

- Hién dang quan 1y va xdy dung hé thdng cy xanh d6 thi cho thanh phé Pa
Nang.

2.2. Panh gia hién trang
Piém manh:

Thanh phd Da Ning c6 mot hé théng cdy xanh phat trién va da dang, gop phan lam

dep canh quan va cai thién chét luong khong khi.

Céc co quan chitc nang thuong xuyén thuc hién cac hoat dong trong, chim séc va

bao dudng cdy trong, dam bao su séng va phat trién clia cay xanh.
Tuy nhién:
Thiéu sy dong bo va phdi hop giita cac co quan va to chirc trong viéc quan 1y cay
trong, dan dén sy khong dong déu trong viéc trong va cham soc cay xanh.
Thiéu hé thong thong tin va dir liéu lién quan dén cay trong, gay kho khan trong

viéc theo doi va danh gid hi€u qua cua cac bién phap quan ly.
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2.3. Muc tiéu cua phan tich
Phan tich hién trang nay nham cung cép cai nhin tong quan vé tinh hinh quan Iy
cay tréng tai Da Nﬁng, nhan manh vao cac diém manh va yéu cua hé théng hién tai. Tur
d6, s& dé xuét cac bién phap cai thién va giai phap phu hop nham nang cao hiéu qua
quan 1y cay trong, dam bao su phat trién bén vimg va gop phan vao viéc xay dung mot
thanh phé xanh, sach, dep.
3. Phan tich chirc nang
3.1. Pdi twong sir dung
Trong viéc phan tich chirc ning ctia hé thong quan 1y ciy trong tai thanh phd Pa
Ning, can xac dinh rd cac dbi tuong st dung chinh va nhu cau cua ho:
a) Co quan quén 1y dia phwong: Bao gdm S& Giao théng Van tai, S& Tai nguyén
va Mbi trudng, cic phong, ban nganh lién quan dén viéc quan 1y cy trong.
- Nhu cdu: Can mot hé thdng dé quan 1y va theo di cay trong, tao diéu kién cho
viéc 1ap ké hoach, trién khai va giam sat cong viéc cham soc va bao dudng cay xanh.
b) Can bd quén Iy ciy trong: Cac can bo va nhan vién thuc hién coéng viée trong,
cham séc va bao dudng cay xanh.
- Nhu cau: Can mot hé théng dé ghi nhan va quan 1y thong tin vé cdy trong, 1én ké
hoach cong viéc va bao cdo tinh trang cay xanh.
c) Cong dong va ngudi dan: Bao gdm ca ngudi dan va du khach.

- Nhu cdu: Can théng tin vé ciy xanh trong thanh phd, bao gom vi tri, loai cdy, tinh
trang suic khde va céc dich vu lién quan nhu cay bi bénh can can thiép hoac viéc bao
dudng cay.

3.2. Churc nang
Duya trén nhu cau ciia cac dbi tuong sir dung, hé thong quan 1y cdy trong can

cung cap cac chirc ning sau:
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Chtrc nang

Chi tiét

Quan ly thong

tin cdy trong

- Luu trit thong tin vé cay trong bao gdm vi tri, loai cay, tuoi doi,
tinh trang suc khoe, lich stir cham séc.
- Tao co s& dir ligu vé cay trong dé theo doi va danh gia hi¢u suat

quan ly.

Thong ké va
béo céao

- Tao béo céo vé tinh trang cdy trong, s6 luong cy trong, loai cy,
tinh trang suc khoe, va cac cong viéc da thuc hién.
- Thong ké dir liéu dé danh gia hiéu suat quan 1y va 1ap ké hoach

cho tuong lai

Tuong tac voi

cong dong

Cung cip thong tin vé cdy xanh trong thanh phd, bao gom vi tri,
loai cdy, thong tin lién hé véi co quan quan 1y dé bao cdo vé cdy bi

gy, cay bi bénh.

Ho tro tu van
va tra 101 cau
hoi

Chatbot c6 thé dugc 1ap trinh dé tra 161 cac cAu hoi phd bién tir
cong dong vé cdy trong, nhu cach cham soc cay, loai cay phu hop
v6i diéu kién khi hau dia phuong, hodc lam thé nao dé bao cdo vé

cdy trong gay nguy hiém

HO tro tuong
tac voi1 hé

thong

Chatbot c6 thé dugc tich hop dé hd tro ngudi dung thuc hién cac
tac vu trong hé théng quan 1y cdy tréng, nhu bao co vé tinh trang
clia cdy trong, yéu cau cham soc cho cdy trong cu thé, hodc tim

kiém théng tin trong co sé dit liéu

Béng 1: C4c chirc ning hé thong

3.3. Phan Tich chirc ning
a. Cac tac nhan chinh

Céc tac nhan chinh tham gia vao hoat dong ctia web:

-User: Tat ca moi nguoi

- Admin: Céc nha quan ly, cdc nhan vién phuc vu tham gia truc tiép vao phan quan

va theo doi tinh trang cay

b. Chirc ning cia Admin

Admin lam nhiing chirc ndng quan ly:

- Quan ly tai khoan ca nhan va nguoi dung
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Quan 1y dia diém

Quan ly truc chi€u cua toa do

Admin thao tac vé&i ban do:

C.

Thém méi cay xanh

Sira, x6a va tim kiém thong tin cdy xanh
Di chuyén cdy xanh

Xem s6 liéu théng ké cua cay

Chirc nang cia User

Churc nang cua User:

3.

3.

Xem va Tim kiém thong tin cta cay
Chinh stra thong tin ca nhan
4. Cong nghé¢ va cong cu sir dung
Cong ngh¢é sur dung:
- Quan ly va luu trir source code: GitHub
- Ngon ngir 1ap trinh: Nodejs, Vue.js
- Database: Mysql
Cong cu:
- Quan ly va luu trir source code: GitHub
- IDE: Visual Studio Code
- Database: Mysql workbench
- Cong cu lién quan dén: GeoServer, Qgis, Postgis
5. Phan tich yéu cau k¥ thuat
- Do tin ciy va bao mat: Hé thong can dam bao an toan va bao mat thong tin ca
nhan cua ngudi dung, dong thoi dam bao dit liéu duge lwu trit va truy cap mét cach
dang tin cay.
- Kha ning mé rong va tich hop: Hé thong can c6 kha nang mé rong dé cé thé tich
hop v6i cac hé thong khac va mo rong chiic nang khi can thiét.
- Giao dién nguoi dung than thién: Giao dién ngudi dung can duoc thiét ké don

gian, dé sir dung dé thuan tién cho ca ngudi quan 1y va ngudi dung cudi.

4. Thiét ké hé thong

4.

1. Mo hinh hoat dong

Hé théng quan 1y cdy trong cua thanh ph Pa Ning s& hoat dong theo cac budc

Sau.

Thu théap dir liéu: Di lidu vé cay trong s& duogc thu thap tir cac nguon khac nhau

nhu co quan quan ly dia phuong, va bao céo tir cong dong.
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- Luwu trir va xir ly dir liéu: D li¢u thu thap dugc s€ dugc luu trir trong co sé dir
li¢u phu hop va dugce xur Iy dé chuan bi cho viéc hién thi va phan tich.

- Hién thi thong tin: Thong tin vé ciy trong s& duoc hién thi truc quan thong qua
giao dién nguoi dung, bao gdm cac ban do, biéu do va béo cao.

- Tuwong tac voi nguoi dang: Nguoi dung co the tuong tac voi he thng thong qua
giao dién nguoi dung dé tra ciru thong tin, bao cao van d¢, va thuc hién céc tac vu khac.

- Xir Iy yéu cAu: Hé thong s& xir Iy cac yéu cau tir nguoi dung, bao gdm viéc ghi
nhan thong tin mdi, cap nhat dir 1iéu, va phan hoéi cho nguoi dung.

4.2. Thiét ké bi¢u do
4.2.1. Biéu dd use-case tong quat

So dd tong quat caa Admin

( Ping ky tai khoan \( Xem ban db )

N
Ping nhap {/ Po khoang cach )

\
Ban db \/ Po dién tich )
Chatbox AT /\Khoa.uh viing va xuit ﬁle)

Quan tri vién 7

Théng ké { Thém 16p bing file json )

Chuyén d6i ngdn ngit { Tim vi tri hién tai J

' I\ "\ T T\ T T\

Quan ly tai khoan ( Chuyén kiéu ban d6 )
o ( e
Quan ly dia diém § Tim kiém
Quan Iy 16p ban d6 ( An hién cac d6i trong )
(- S
Quan ly dic trung ’\Cép nhat thdng tin 461 tuong
Quan ly truc chiéu \ Di chuyén doi tirong
(C:‘_ip nhat théng tin ca nhﬁn)

Hinh 16: So dd use-case tong quat cia quan tri vién
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So d6 tong quat cua user

Diing ky tai khodn )

Piing nhip Po dién tich )
Khoanhvﬁngvixuﬂﬁlo)
Ngui ding
Ban d& Thém lép bing file json )
Tim vj tri hién tai )
Chatbox AT { chuytaritutinas )
Actor

Chuyén déi ngdn ngit ) L An hién cdic d8i tuong )

Cipnhillhﬁngtincinhin)

Hinh 17: So db user-case tong quat
4.2.2. Pang ky:
- Muc dich: Cho phép nguodi dung tao tai khoan
= Ngwéi dung = Hé théng
Nhip cac théng tin yéu cau \ (Yéuci“mnhﬁpdﬁngﬂlﬁ tm)
L 3 ng

Kiém tra thong tin

( Luu théng tin vao CSDL )

)
v
C )

Nhan Login Nhén dang ki

Hinh 18: So db ding ky
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4.2.3.
- Muc dich: Cho phép nguodi dung truy cép vao web
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Diang nhap:

=

Nguw&i dang

=

Hé théng

-

v

( Nhip céc théng tin y&u ciu

)&—C Yéu ciu nhap dﬁngthﬁngﬁn)

g E E——
(o) oz ) (rosoroon)

I

Sai

Kiém tra théng tin

Bung

( Théng bao thanh céng )

4.2.4.

Ping xuit:

Hinh 19: So d6 dang nhap

- Muc dich: Cho phép nguoi dung truy cap vao web

= Nguoi dung

=

v

( Nhin niit dang xudt

)ﬁﬂ( Xo4 théng tin ding nhip )

Hinh 20: So dd ding xuét
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4.2.5. Hién thi dia diém: q v
- Muc dich: Cho phép nguoi dung tim ki€m va hién thi dia diém trén ban do

= Nguoi dung = Hé théng

C Nhip dia diém tim kiém F
C Chon dia diém

- Timkiém dia diém pha hop va
= hién thi

P

> (Liy dit liéu ban db tir geoserver)

/

C Hién thi ban db 1én web )

Y

)
Hinh 21: So d6 hién thi dia diém
4.2.6. Hién thi cac 16p doi tweng cia dia diém:
- Muc dich: Cho phép xem/ an cac doi tugng ctua ban do
= Ngu&i dung = Hé théng
i\ Nhap dia diém tim kiém /Lp —}( Tim kiém d‘:i g‘ni‘l’lﬂl phrhyp "a)
C Chon dia diém /\)\I
= (f Liy dir lidu 16p ban dé tir
geoserver va hién thi
C Chon/ Bé chon 16p ban dé 1\) <
/L/éy dir lidu ban dd tir geoserver va
\_ hién/ 4n ban 46 lén web )
!
@

Hinh 22: So d hién thi cua cac 16p déi twong
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4.2.7. Chatbox Al:
- Muc dich: Tra 161 cac thac mac va thyc hién cac cau 1énh

= Ngu&i dung = Hé théng

( Nhép céu héi/ ciu lénh )7

\Gﬁy dit lidu cac cau héi truée dé/)
/

( Xir 1y va hién thi cau tra 101 )

(/ Thuc hién ciu Iénh (néu c6) )
G

Hinh 23: So d6 chatbox Al
4.2.8. Chirc ning thong ké:
- Muc dich: Gitp nguoi dung c¢6 dugc cai nhin tryc quan hon vé cay xanh ¢ trén ban
o

= Nguwoi ding = Hé théng

C Chon chifc néing téng quan bhé théng )— Lay dx hg‘?;;:r:f: base v )

Xt 17 dit liéu dua ra céc théng s6
can thiét

v

V& chart va hién thi t:tléng tin dua
trén théng s6 do

Hinh 24: So db tong quan thong tin hé thong
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

4.2.9. Chuyén doi ngdn ngir:

- Muc dich: Giup tng dung c6 thé sir dung & da qudc gia 1 cach dé dang hon

=]

Nguwdi dang

E Hé théng

-

l

(

Chon chitc nang cai dat

}

( Chon ngén ngit )

—>( Ly cAc ngdn ngir hién co j

v

Ghuyén dbi cAc tir khod sang ng%

ngit phut hop

4.2.10. Quan ly tai khoan: v )
- Muc dich: Cho phép quan ly c6 thé xem thong tin cac tai khoan hién co, tim ki€ém

Hinh 25: So dd chuyén d6i ngén ngi

tai khoan va cho phép hodc chin quyén truy cép tir cac tai khoan

=

Nguw&i dung

= Heé théng

-

!

C Chon chifc nang Quan Iy céc tai khoan ||| me"th‘thﬁfé“n"m?“CMkhm

Vv

37

[
v
[Bé_it." Tt tai kho&n) Ghap g;nénfi $ vio

Hcménmicécﬁikhoénthoémﬁn)i

CKhoéf mg tai khoan tirong l'mg)i

Hinh 26: So db quan 1y tai khoan
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

4.2.11. Quan Iy dia diém: q
- Muc dich: Hién thi thong tin, chinh stra, xoa cac dia diém.

=

Nguéi dung

E] Hé théng

( Chon chifc néing Quén 1 dia diém )—

Hién thi théng tin céc dia diém
hién c6

] v N
[Thenll m) Cchmlh ua) ( x|

( Luu théng tin );

Hinh 27: So db

4.2.12. Quan Iy cac 16p ban dé: ‘
- Muc dich: Hi¢n thi thong tin, chinh stra, xoa cac 16p ban do.

quén ly dia diém

= Ngui ding = Hé théng
. e Hién thi théng tin cac dia diém
( Chon chirc ning Quan ly dia diem )*HC hién 6
v
s P Hién thi théng tin cic
Cchondladlemdexemlapbéndo can xem —)’C 16p bén 4 hién c6

C Luru théng tin }

Hinh 28: So db quan Iy cac 16p ban dd
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

4.2.13. Quan ly cac doi twong ciia 16p ban do:
- Muc dich: Hién thi thong tin, chinh stra, xo4a cac doi tugng cua 16p ban do.

= Nguwdi dung = Hé théng

-
|

. Hién thi théng tin céc dia dié
( Chon chitc ning Quin 1 dia diém }H{ L

A2
S S A Hién thi thong tin cic
[Chgnd;adlemde Xem lupbandocanxem)fH( 16p ban 3 hién cb
A

( Chon 16p ban d6 dé xem c4c déi twong }ﬂ( Iﬁgm’ﬁ;ﬂcﬁu
|
I . T
o) () | o)

Hinh 29: So dd quan Iy cac d6i twong cua 16p ban do

4.2.14. Quan Iy truc chiéu: )
- Muc dich: Hién thi thong tin, chinh stra, xo04 cac truc chiéu.

= Nguwei ding = Hé théng

— in1e oA Hién thi thong tin cic truc chiéu
C Chon chire nang Quan 1y truc chiéu )*%C hién cé )7
|
7 v Vv
(Thém m('n) CChinh sira) C Xoa ) ( Luu théng tin )7
| I

Nhép cic thong tin
can thiét

)

Hinh 30: So db quan Iy truc chiéu
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

4.2.15. Quan ly thong tin ca nhan:
- Muc dich: Giup nguoi dung thay do6i thong tin ca nhan

= Nguwi ding = Hé théng

C Chon chirc ning Trang c4a nhin )ﬁ%’( Hién thj thong tin c4 nhin )7

!
S

\'4

Nhép cac théng tin -
( cAn thidt ]7%( Liu thoéng tin )7

Hinh 31: So dd quan Iy thong tin ca nhan
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4.2.20. Thiét ké co 56 dir li¢u
- Bang dir li€u tong quat:

id INT{11)
< projectionId INT(11)
+ zoom FLOAT
< maxZ oom FLOAT
< extent LONGTEXT
@ locationId INT{11)
7 |atitude FLOAT
7 longitude FLOAT

¥

"] projection v

id INT{11)
“name VARCHAR(191)
2 definiion LONGTEXT
» createdAt DATETIME(3)
 createdByld VARCHAR(191)
> updatedAt D ATETIME(3)

< updatedByld V ARCHAR(191)

>

f —] _prisma_migrations
id VARCHAR(35)

2 checksum VARCHAR{64)

2 finished _at DATETIME(3)

#logs TEXT

2 rolled_back_at DATETIME(3)
 started_at DATETIME(3)

2 applied_steps_count INT(10)

>

“migraton_name ¥ ARCHAR(255)

spame VARCHAR(191)
s given_name VARCHAR(191)
#family_name Y ARCHAR(191)

:] feature

- published TINYINT (1)
@ authorld VARCHAR{191)
»>

'-.:] location v id VARCHAR(191)
id INT{11) »name VARCHAR(191)
“name VARCHAR(13} | ~ properties LONGTEXT
2 description LOMGTEXT B : & |ayerld INT(11)
. S workspace VARCHAR(191) : |  createdAt DATETIME(3)
7 createdAt DATETIME(3) | | < createdByld VARCHAR{191)
2 createdByld VARCHAR(191) M= _:_ .. _: ————=my 2 updatedAt DATETIME(3)
# updatedAt D ATETIME(3) | | | I < updatedByld V ARCHAR{191)
2 updatedByld VARCHAR(191) | | I | 7 type ENUM{...)
> . : : : : »image VARCHAR(151)
¥ [ : | -
fiSeaeesier 1o s S Y
| j user v I |
: id VARCHAR(131) | '-—————I
T T T T ™ G email VARCHAR(191) L 1
b — o > role ENUM(...) O 1 (m mﬂa“" v
e — 1+ © password VARCHAR(32) : : ATy
@ activate TINVINT(1) e _k  name VARCHAR({131)
o —————— — | CreatedAtDATETIME(S) | 7] =TT > description VARCHAR{191)
> updatedAt DATETIME(S) : : NP
5 " | < locationId INT(11)
_- —_— _T 1:_ . T -r§ # createdat DATETIME(3)
m _..:] — ;ﬁ = _J_:]_ T x | | createdByld VARCHAR(191)
: post hd | | updatedat DATETIME(S)
id VARCHAR(191) id INT(11) ks < updatedByld VARCHAR{131)
2 sub VARCHAR(191) > title VARCHAR(191) > type ENUML.)
# email VARCHAR(191) > content VARCHAR(131) >

@ userld VARCHAR(191)
Jpicture LONGTEXT

2 address VARCHAR({151)
> birthday DATETIME(3)
2 gender ENUM(...)

Hinh 32: Bang dit liéu tong qua
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

- Bang dir licu FEATURE:

STT| THUOQCTINH | KIEU | RANG BUQC Y NGHIA
1 |id Varchar |[Khoa chinh Ma dac tinh
2 |name Varchar Tén dac tinh
3 |properties Varchar Thong tin dir li€u (json)
4 |layerld Int Khoa Ngoai Lép dir lidu
5 |[type Varchar Kiéu dit liéu
6 |createdAt Datetime Thoi gian tao
7 |createdByld Varchar |Khoa Ngoai Nguoi tao
8 |updatedAt Datetime Thoi gian cép nhat cudi cing
9 |updatedByld Varchar |Khoa Ngoai Nguoi cap nhat cudi cing

Bang 2: Bang dir liéu Feature

- Bang dir licu LOCATION:

STT| THUOCTINH | KIEU | RANG BUQC Y NGHIA
1 |id Int Khoa chinh M3 dia diém
2 |[name Varchar Tén dia diém
3 |description Varchar MO ta dia diém
4 [workspace Varchar Workspace cua geoserver
5 |createdAt Datetime Thoi gian tao
6 |createdByld Varchar |Khoa Ngoai Nguoi tao
7 |updatedAt Datetime Thoi gian cap nhat cudi cing
8 |updatedByld Varchar |Khoa Ngoai Ngudi cap nhat cudi cing

Bang 3: Bang dit liéu Location

- Bang dir licu MAPLAYER:

STT| THUOC TINH KIEU | RANG BUOC Y NGHIA
1 |id Int Khoda Chinh Ma cia Map Layer
2 [name Varchar Tén cua Map Layer
3 |description Varchar Mo ta Map Layer
4 url Varchar URL Map Layer (Geoserver)
5 [locationld Int Khod Ngoai Thong tin dia diém
6 |[type Varchar Kiéu dir liéu
7 |createdAt Datetime Thoi gian tao
8 |createdByld Varchar | Khoa Ngoai Nguoi tao
9 |updatedAt Datetime Thoi gian cap nhat cudi cling
10 |updatedByld Varchar  |Khoa Ngoai Nguoi cap nhat cudi cing

Bang 4: Bang dir li¢u Maplayer
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

- Bang dr licu MAPVIEW:

STT| THUQC TINH | KIEU | RANG BUOQC Y NGHIA
1 |id Int Khoé Chinh Ma ctia Map View
2 |projectionld Int Khoa Ngoai Dit liéu phép chiéu
3 |zoom Int Zoom mac dinh
4 |maxZoom Int Zoom t6i da
5 |extent Varchar Pham vi
6 |locationld Int Khoé Ngoai Dit liéu dia diém
7 |latitude Float Vi do
8 |longitude Float Kinh d¢

Bang 5: Bang dit liéu Mapview
- Bang dir licu PROFILE:

STT| THUOQC TINH KIEU | RANG BUQC Y NGHIA
1 |id Varchar | Khoa Chinh Ma thong tin tai khoan
2 |email Varchar Email
3 |name Varchar Tén nguoi dung
4 |given_name Varchar Tén goi
5 |[family _name Varchar Tén nguoi than
6 |userld Varchar |Khoa Ngoai Thong tin tai khoan
7 |picture Varchar Url anh
8 |address Varchar bia chi
9 |birthday Date Ngay sinh
10 |gender Varchar Gidi tinh

- Bang dir licu PROJECTION:

Bang 6: Bang dir liéu Profile

STT| THUOC TINH KIEU | RANG BUOC Y NGHIA
1 |id Int M3 truc chiéu
2 |name Varchar Tén truc chiéu
3 |definition Varchar Thong tin truc chiéu
4 |createdAt Datetime Thoi gian tao
5 |createdByld Varchar | Khoa Ngoai Nguoi tao
6 [updatedAt Datetime Thoi gian cap nhat cudi cling
7 |updatedByld Varchar  |Khoa Ngoai Nguoi cap nhat cudi cling

Bang 7: Bang dit li¢u Projection
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Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

- Bang dir licu USER:

STT| THUOC TINH KIEU | RANG BUOC Y NGHIA

id Varchar | Khod Chinh Ma tai khoan

email Varchar Email

role Varchar Quyén han

activate Boolean Trang thai

password Varchar Mat khau

createdAt Datetime Thoi gian tao

updatedAt Datetime Thoi gian cap nhat cudi cung

N[OOI WIN|EF-

Bang 8: Bang dir liéu User
5. Quy trinh va thuat toan

5.1  Quy trinh ban @6 GIS
Céc bude xay dung ban dd GIS:

Budc 1: M6 tng dung Qgis va tao mot dy an mai.

Project Edit View JENEE Settings Plugins Vector Raster Database Web Mesh Processing Help

t {8 Data Source Manager Ctrl+L T ™ —
0 B Eam 2 | BIN T O GY-5-Gy-O- @ ¥ X T v
@ @ V [/; Add Layer » |V New Shapefile Layer... >0 * » S » l’) I:l
. Embed Layers and Groups... 7, New Spatialite Layer..
R I y p £ P y
= (+] Add fram | avar Nafinitinn Fila B4 Mo Tomnnrans Serateh | auar

Hinh 33: Tao du an QGIS mdi

Budc 2: Chon Create Layer ¢ phan Layer va chon New Shapefile Layer.

Q 2 Coordinate Reference System Selectar x
File name Tree Predefined CRS
File encoding uTF8 - Filter

Geomatry type Recently Used Coordinate Reference Systems

i = Coordinate Reference System Authority 1D
Additional dimansions Nane Z (+ M values) M values EPSG:5899 - VN-2000 / Th-3 107-... EPSG5899
EPSG:4326 - WGS 84 - ff: | | EPSG:3857 - WGS 84 / Pseudo-Me... EPSG:3857
u EPSG4326 - WGS 84 EPSG:4326
New Fiold
Name
Type | abe Text (string)
Length 80 | Pracision
| Predefined Coordinate Referanca Systems Hide deprecated CRSs

Hinh 34: Tao layer

Buéc 3: Thiét 1ap cac thudc tinh ctia Layer nhu tén, kiéu cua layer, chon truc chiéu cho

layer, tao thudc tinh ctia layer va nhan nut OK khi thiét 1ap xong.
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Object Explorer 8E® Q) R

PostGIS Connection

a E
£ Create - Extension X View connection details..
General Definition SQL
Import Export
Name postgis
Import List
Cascade? » Shapefile Schema Table Geo Column SRID Mode Rm
@ Select a Shape File X
Co
| F webgis PBL_gis """I
5 Places Name ~ Sie Modified
: \ Search 408MB  6/5/2024
® ly y 2
» & Publications ® Recently U, Gisothong_VN2000.shp ARITR
> 4 Schemas ADMIN tree.shp 352 bytes 6/6/2024
> ) Subs Desktop treel.shp 352bytes 6/6/2024 Options. Import About Cancel
- isk... || [ treeshy 416 bytes 6/4/2024
> = postgis_34_sample Local Disk e y
- i Log Windo
578 postgres Local Disk 9 w
Connecting: host=localhost port=5432 user=postgres
> &b, Login/Group Roles id Shape Files (*.shp) password="*""*** dbname=gis client_encoding=UTF8
> 15 Tablespaces Connection succeeded,
+ [ pgAgent Jobs Lmod _ Open

Hinh 35: Thiét 1ap thudc tinh
Budc 4: Tao mot Database madi ¢ Postgresql, tao mot extensions cé tén la postgis.
Budc 5: Dung Postgis dé két ndi Postgresql va Layer da duoc tao trude.

Budc 6: Vao Qgis chon Postgresql ¢ phan browser va lién két dén Database ¢ luu trit
Layer. Sau khi lién két dugc voi Postgresql va 1ay duoc Layer thi style cac thudc tinh &
phan Properties 1a Iuu file dudi dang sld.

Budc 7: Chay Geoserver va dang nhdp vao trang chu bang tai khoan Admin

I . data source
About & Status

Choose the type of data source you wish to configure
7 Server Status

GeoServer Logs Vector Data Sources
85| Contact Information

© About GeoServer [ Directory of spatial files (shapefiles) - Takes a directory of shapefiles and exposes it as a data store

Data [ GeoPackage - GeoPackage
[ Layer P i [d PostGIS - PostGIS Database
= ‘sﬂyfk‘sp;i::” £ PostGLS (INDI) - PostGIS Database (INDI)
Stores [d Properties - Allows access to Java Property files containing Feature information
1| Layers [ Shapefile - ESRI(tm) Shapefiles (*.shp)

@ Layer Groups £3 Web Feature Server (NG) - Provides access to the Features published a Web Feature Service, and the ability to perform transactions on the server (when supported / allowed).

Hinh 36: Pang nhap vao Geoserver

Budc 8: Toa mot Workspace sau do tao mot Store cho Workspace & phﬁn Store chon

PostGis DataBase o phan Vector Data Source. Sau khi chon PostGis nhép vao cac thong
tin can thiéu nhu Workspace, tén Store, tén Database, ...

I : it Layer
About & Status

Edit layer data and publishing
7. Server Status

GeoServer Logs danang tree

2% Contact Information

& About GeoServer Configure the resource and publishing information for the current layer
Data Data Publishing Dimensions Tile Caching Security
Layer Preview
Workspaces
Stores Edit Layer
Layers Basic Resource Info
@ Layer Groups p @
D styles @ Store Name: danang
@ Native Name: tree
Services
Name
& wmrs P
& wcs
& Wrs Enabled
& wms Advertised

Hinh 37: Cap nhit layer
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Coordinate Reference Systems | Select a coordinate system. Use the search box to narrow the list

Native SRS . 5800 Clear
Code Description

Declared SRS

EPSG:404000 Find... | wi 5899 VN-2000 / TM-3 Da Nang zone

SRS handling << <[/ 1 =] »>Results1to 1 (outof 1 matches from 6.772 items)

Force declared v

Hinh 38: Layer sau khi tao xong

Budc 9: Sau khi tao thanh cong Store tiép tuc tao Layer mdi & phan Layer, khi tao layer
moi thi phai chon dang Store chira Layer. Click vao public phan action, & ddy cin nhap

thong tin nhu tén, chon truc chiéu cua layer.... Can public tt ca cac

Budc 10: Khi Public thanh cong Layer vao muc Styles dé tao Styles cho ting Layer.
Tao tén, Workspace cho Styles Upload file sld cua Layer. Sau khi tao style xong thi

quay lai Layer twong Gng va thém phan style cho layer & muc Publishing.
5.2 Thuit toan hién thi ban d6 GIS
Bude 1: Khéi tao ban d6

Str dung OpenLayers dé tao mot ddi twong ban dd (Map) véi cac 16p (layers) va

ché do xem (view).

Ban d6 s& hién thi mot 16p gach (tile layer) tir OpenStreetMap (OSM).
Buéc 2: Tao ché do xem

Tao dbi tuong view voi cac thudc tinh nhu center, zoom, va exte
Budc 3: Thém céc 16p ban dd vao dbi twong ban do.

Céc 16p nay c6 thé bao gdm cac 16p tile (dé hién thi hinh anh tir mét dich vy ban
dd nhu OpenStreetMap hodc Google Maps), cac 16p vector (dé hién thi cac d6i tugng

nhu diém, duong, va da giac), va céac 1op khac.

Budc 4: Tao overlay dé hién thi thong tin chi tiét khi ngudi dung click vao ddi tuong

nao d6 trén ban d6

Budc 5: Can chinh vi tri trung tim ciia ban d6
Buéc 6: Hién thi ban do 1én web

5.3  Hién thi cac ciy tir GeoServer

Budc 1: Kiém tra bién location (dia diém) néu khong rong thi hién thi cac Layer ciia

bién location do.

Sinh vién thiec hién: Dwong Tri Pirc - Pao Duy Long  Huwéng ddan: PGS.TS Nguyén Tin Khoi 33



Xay dung hé thong WebGIS quan Iy théng tin hién trang cdy xanh tai thanh phé Da Nang

Budc 2: Theo dbi sy thay ddi cua checkbox khi ¢é sy thay doi cta checkbox thi goi
ham callback vo1 2 gia tri 1a newval (checkbox vira dugc click) va oldval (checkbox

dugc thay doi ngay trude do).

Budc 3: Tinh toan xem c6 sy thay doi gitra hai gia tri cia ham callback. Néu nhu

newval nho hon thi loai bé Layer khoi ban d6.

Budc 4: Nguoc lai néu newval 16n hon thi tinh toan céc 16p méi duge thém vao va
st dung “forEach” duy¢t qua gia tri ciia newval va goi ham thém layer vao map véi cac
gia tri nhu (layer, workspace, map)

Budc 5: V61 nhitng gia tri dau vao thi ham thém layer thuc hién lan luot cac bude
tao source WMS, Tao 16p imageLayer, Thém 16p imageLayer vao ban d6 duoc trich
xudt tir d6i twong map, va tra vé 16p imageLayer dé c6 thé thuc hién cac thao tac khac

vo1 no khi dugc thém vao ban do

5.4  Xem chi tiét ciia mdt ciy

CONGCU TAILEN DIADIEM A

% dia
ba Nang
P
f"fr 1‘;9 %y
Tim kiém |6p ban do < ‘ IR | by
2 UL
k., AN .
1 [] chontatca ’@'! ‘ \
4 § N
g [] GiaoThéng nam 2000 v 4 ’ 4 &N\ a
] = \ 3 Vg
1 g 4, \ ¢ B
. Khu CN % -~ ey
W4 Caycoi v N Hoa Khanh % \
_ N N A% o\ “’"‘m,
|' B 4 & A \\- A Wy
A, ‘ \ g Tam
S \ 4 arh Khé Dusoma e
o “\ % A Khe 1 N__—-" -
% \& ‘ 5 = i
% A s
N Sl N
2 ,‘\ e %
% %
\
.......... 1
A 25\
o \
—— b W 1
. \

& : g |

Hinh 39: Xem vi tri cdy trén ban do

Budc 1: Khi hién thi duoc cac dbi tuong trong Layer chira cdy cdi tir GeoServer va
sir dung “singleclick” dé xac dinh 1a nguoi dung dang click vao mot cdy nao d6 va thuc

hién ham hién thi cdy xanh 1én bang.

Budc 2: Lay vi tri trude khi thue hién click sau d6 chuyén d6i sang truc chiéu
"EPSG:3857" dé phu hop véi truc chiéu ban d6. & phan ndy st dung bién
“floatDetailProps” dé luu dit liéu cua layer duoc click. Tinh khoang cach tir vi tri ban
dau va vi tri khi click dé zoom sat vao vi tri click luu khoang cich vao bién
“floatDetailProps”.
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Budc 3: Lap qua cac feature & trén pixel duoc click néu nhu khong phai 1a mét layer
hoic 1a layer thudc dang VectorLayer thi bé qua . Néu layer c6 thudc tinh "id-upload"

thi Ivu vao “floatDetailProps”. Liy céc feature tai pixel duoc click.

Budc 4: Xiur 1y feature dugc chon Lay thong tin chi tiét cia feature (featureld,
dataFeature) va cap nhat vao floatDetailProps.

Budc 5: Sau khi thyc hién xong thi bién “floatDetailProps” dugc goi dé hién thj 1én

bang vdi cac gia tri dugce cap nhat va hinh anh.

6. Két chwong

Chuong nay di cung cdp mot cai nhin tong quan va chi tiét vé viéc thiét ké hé théng
quan 1y cay tréng tai thanh phd Pa Néng. Qua viéc phén tich tinh trang hién tai, chung
t6i dd xac dinh rd nhimg van dé can dugc giai quyét. Phén tich chirc ning da giup ching
t61 xac dinh nhu cdu ctia nguoi dung va cic chic ning quan trong cua hé théng. Thiét
ké hé thdng va cac biéu d6 lién quan da minh hoa rd rang cac quy trinh va twong tac can
thiét. Ngoai ra, thiét ké co s dir liéu di duoc xdy dung dé dam béao viée luu trir thong
tin mét cach hiéu qua va cé td chuc.

Nhitng ndi dung nay tao ra mot nén tang virng chic cho viée trién khai va phat trién
hé théng. O chuong tiép theo, ching em s& tip trung vao viéc trién khai thuc té va danh

gi4 hiéu qua cta hé thong.
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CHUONG 3: TRIEN KHAI VA PANH GIA KET QUA

1. Moéi truong trién khai
Ngon ngir trong 1ap trinh:
- Back-end: Nodejs
- Front-end: Vue.js
- Gis: GeoServer
Cong cu:
- Visual Studio Code
- Mysql
- PgAdmin
- Quis, PostGis

2. Két qua thue té

2.1 Giao dién chinh
http://localhost:9000/map

= Hé thdng ban do cay trong Da Nang
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Hinh 40: Trang chinh

Sau khi dang nhap thanh cong s& dugc chuyén hudng dén trang chu dé cé thé xem
va thuc hién cac churc nang cia g dung.
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2.2 Pang nhap
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& bang nhap bang Google
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Hinh 41: Trang déng nhip
Nhép thong tin ding nhap vao va nhan nit Login dé dang nhip

2.3 Giao dién ciia Admin

Hé théng ban d6 cay trong Da Nang
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|4 ToOLS UPLOAD LOCATION v Select location Q e
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Profile

F
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e
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Settings v

[ Logout ¢

Ask me anything @

Hinh 42: Trang chu Admin

Giao dién WebGis khi dang nhap bang tai khoan Admin
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2.4 Quan ly ngwdi dung

Hé thdng ban dd cay tréng Da Nang

[

.. Columns - Q
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> Logon ¢
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Hinh 43: Quan 1y nguoi dung

Trang hién thi thong tin cta tit cd ngudi dung trong gom email, vai tro, id .... Ngoai

ra c6 thé str dung thanh tim kiém & phia trén goc phai dé tim kiém nguoi dung.

2.5 Quan Iy dia diém

Hé thdng ban do cay trong Pa Nang

§9 Bindo
Cot - ° Tim dia diém Q
202 Quan Iy céc tai khoan
-
ﬂ Quén ly dia diém Id Tén Mo ta Kinh d6 Vido Workspace Tryc chiéu Cac I6p ban do Tuong tac
+ Quan I truc chigu Da Nang la mét thanh phd truc thudc trung uong, nam trong
1 94 Ning viing Duyén hai Nam Trung B9. L thanh phd trung tam v Ién 108.206 16.0471 danang EPSG:5899 ° ° 0
nhiét khu vuc mién Trung - Tay Nguyén.
@ Trang ca nhan
Quéng Nam 1 mot tinh ven bién nam & cyc bac khu vic duyén
o hél Nam Trung B6, mién Trung cda Viét Nam. Quang Nam nim
@ caidat B 3 QuangNam  trong viing kinh t& trong diém mién Trung. Nam 1997, tinh dugc 108.08 159011 EPSG:5899 © (/) 0
14114p trén co & téch tinh Quéng Nam - Da Ning thanh 2 don vi
[> bangxuat hanh chinh 14 tinh Quang Nam va thanh phé Da Ning. &

Ha NoI, thi d6 cia Viét Nam, ndi tiéng vai kién trac tram 1wdi va
nén véin héa phong ph vai sy dnh hudng cia khu vuc Bong
Nam A, Trung Quéc va Phap. Trung tam thanh phd 1a Khu phd
8 Ha Nol 6 nhon nhip, nol cac con phd hep duge mang tén "hang". C6 105805 21.0285 EPSG:5899 ° o 0
it nhigu ngoi dén nho, bao gom Bach M3, t6n vinh mdt con
ngya huyén thoai, cing véi chg Ddng Xuan, ban hang gia dung
va thirc dn dudng pho.

Thanh phd Ho Chi Minh (thutng duoc gol 14 Sai Gon) 1a mot
thanh phG & mién nam Viét Nam ndi tiéng vt vai tr nong ¢t
trong chién tranh Vigt Nam. Sai Gon ciing duge biét dén voi dia

_ danh cuia thuc dan Phap, trong d6 c6 Nha tho Dirc Ba duoc xay
9 Ho Chi Minh 106.66 107626 EPSG:5899
ahoba dung hoan toan bang nguyén liéu nhap khau tir Phap va Buu (-] Q0

dién trung tam dugc xay dung vao the ky 19. Quan n nam doc
c4c dutng ph6 Sal Gon, nhat 1a xung quanh cho Bén Thanh
nhon nhip.

Hol An la mot thanh phd truc thudc tinh Quang Nam, Viét Nam. v

Hinh 44: Quan 1y dia diém

Trang hién thi cac thong tin ciia cac dia diém trong WebGis nham thé hién nhimg théng
tin nhu tén dia diém, kinh do, vi 40, truc chiéu.... O day phan Workspace 1 phan cho
biét dia diém co lién két voi GeoServer qua Workspace nao. Dé thém dia diém can nhip
vao biéu tuong thém ¢ phia bén trai sau d6 thi nhap théng tin vao cac lable twong tng.

Pé chinh stra hay x6a dia diém thi nhap vao biéu tugng & phan tuong tac cua dia diém.
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2.6 Quan Iy truc chiéu

Hé théng ban dé céy trong Pa Nang

lS' Ban do
e ) ) . Céac truc chiéu ° Q
a®a Quan Iy cédc tai khodn N
-
B Qudnlydia digm d Ten 1+ Dinh nghia
4—. Quan Iy tryc chigéu +proj=tmerc +lat_0=0 +lon_0=107.75 +k=0.9999 +x_0=500000 +y_0=0 +ellps=WGS84
G:589

!  —— +lowgsB4=-191.904,-39.303-111.450,0.00928836,0.01975479,-0.00427372,0.25290627854559 +units=m +no_dels
@ Trang cénhan

2 EPSG:4147 +proj=tmerc +lat_0=0 +ion_D=108 +k=1+x_0=500000 +y_0=0 +ellps=krass +towgsB4=0,0,0,0,0,0,0 +units=m +no_defs
L caidn v

p

E" Bang xust 3 EPSG:26713 +proj=utm +zone=13 +elips=cirké6 +datum=NAD27 +towgsB4=2.478,149.752,197.726,0.526,-0.498,0501,0.685 +units=m +no_defs

5 +proj=utm +2one=48 +ellps=WGSBA +datum=WESB4 +units=m +no_defs
6 EPSG:4326 +proj=ionglat +datum=WGS84 +no_defs

7 +proj=longlat +datum=WGS84 +no_defs

Tuang
tac
4 EPSG:32633 +proj=utm +zone=33 +ellps=WGSB4 +datum=WGS84 +units=m +no_dels %

Hinh 45: Quan 1y truc chiéu

Trang hién thi cac thong tin cia cac truc chiéu trong WebGis nham thé hién nhimng
thong tin nhu tén truc chiéu, dinh nghia .... D& thém truc chiéu can nhip vao biéu turong
thém & phia bén trai sau d6 thi nhap thong tin vao cac lable twong tmg. Dé chinh sira

hay x6a dia diém thi nhap vao biéu twong ¢ phan twong tac cua truc chiéu.

2.6 Xem ban do theo dia diém

Hé thong ban do cay trong Pa Nang

-
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Hinh 46: Xem ban do theo dia diém

Khi chon vao phan ban do va chon dia diém thi ban do sé tu dong zoom dén dia di€m
ma nguoi dung chon.
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2.7 Hién thi cac layer

Hé théng ban d6 cay trong Da Nang
|g| Bén do

202 Quan Iy cic tai khodn
-
B Quanlydiadiém

< Quan iy tryc chiu

[ chontatca
@ Trangcanhan

Giao Théng nam 2000
£ caidat

Céy cdi
v
[ bangxuat

v :m_,# =
g a2
aih. 8 ;3".‘g '-';

Hinh 47: Hién thi cac layer

O cac dia diém sé co cac layer twong tng v&i workspace cia dia diém do6. Khi chon
vao layer thi ban d6 s€ hién thi cac layer. O dia diém da nang workspace “danang” thi

c6 2 layer 1a Giao théng ndm 2000 hién thi cac tuyén dudng c6 mau xanh , Cay cdi hién
thi cac biéu tuong cua cy.

2.8 Hién thi va chinh sira thong tin cay xanh
= Hé théng ban d6 cay trong Da Nang
'8| B4ndo

282 Quénlj céc tai khodn

‘ Quén Iy dja diém

+ Quan ly tryc chiéu
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Hinh 48: Chtrc nang thém mai
Khi click vao biéu tugng cdy trén ban dd, thong tin ctia ciy s& dugc hién thi vao bang

& bén phai cta ban d6. Néu mudn thay do6i cac thong tin ciia cay thi nhan vao biéu ciy
but va nhap thong tin mudn thay doi vao lable twong Gng
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2.9 Chirc nang thém moi
|g| Ban do

Hé théng ban d6 cay trong Da Nang
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Chtrc nang thém cay méi khi ngudi dung chon vao biéu tugng thém ¢ phan cong cung
vao luu dir liu.

2 %,
Hinh 49: Chtrc nang thém méi
phia tay trai. Ngudi dung nhap thong tin cia cdy vao céac lable twong tmg sau d6 nhip

2.10 Di chuyén cAy xanh

Hé thdng ban d6 cay trong Da Nang
§9p Bindo
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Hinh 50: Chtrc nang di chuyén cay xanh
Khi chon vao cong vu di chuyén thi chon vao cay mudn di chuyén kéo cdy vao vi tri

muon di chuyén cay dén va nhan luu thi cay sé dugc di chuyén vao vi tri duogc kéo.
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2.11 Chirc niing tim kiém

:a: Quén Iy céc tai khodn

‘ Quén Iy dia diém
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Hinh 51:Chirc nang tim kiém
Néu muon tim ki€ém cdy xanh , chon cac dir 1i€u thude tinh va cach tim kiém sau do

nhap tén dir li€u muon tim vao lable tim kiém vao nhan nut tim kiém.

2.12 Chirc nang cua User
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Hinh 52: Trang chu User
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2.13 Quaén ly thong tin ca nhian

Hé théng ban dd cay trong Da Nang

Bén do

-
I-O

Trang ca nhan
Thong tin co ban

Trang cé nhan

& o

Caidat - Duong T Due Ngay

[> Dangxudt Théng tin lién hé

duongtriduc02@gmail cor

Nguyén Luong Bang

SUBMIT

Hinh 53: Quan 1y thong tin c4 nhan
Trang c4 nhan s& hién thi cac thong tin co ban va thong tin lién cua ngudi dung. Néu
ngudi dung mudn thay doi thong tin ndo thi chon vao lable va nhap thong tin sau do

nhan nut Submit dé luu.

3.  Nhan xét danh gia két qua
Viéc trién khai hé thong WebGIS quan 1y cdy xanh mang lai nhiéu loi ich thiét thuc

va c6 ¥ nghia quan trong trong vi¢c quan 1y do thi.
Tang cwong hi€¢u qua quan ly:

- Theo ddi va cip nhat thong tin: Hé thong WebGIS cho phép cac nha quéan 1y
theo ddi va cap nhat thong tin vé cdy xanh mot cach chinh xac va nhanh chong. Céc
thong tin nhu vi tri, loai cdy, tinh trang strc khde va céac dir liéu lién quan khac duogc cap
nhat thuong xuyén, giup quéan 1y c¢6 cai nhin toan dién va kip thoi vé hién trang cdy xanh
do thi.

- Quan Iy tap trung: Hé thong cung cAp mot nén tang tap trung cho viéc quan ly
tat ca cac thong tin lién quan dén ciy xanh, giup dé dang truy cap va xu 1y dit liéu khi
can thiét. Piéu nay lam giam thiéu sy phan tan va mat mat dit liéu, dong thoi nang cao
hiéu suat lam viéc ctia cac bd phan lién quan.

Cii thién méi truong song:

- Bao vé va phat trién cdy xanh: Thong qua viéc quan 1y hiéu qua, hé thong giup

duy tri va phat trién cdy xanh, gop phan lam cho méi trudng séng xanh hon va trong
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lanh hon. Diéu nay khong chi cai thién chét luong khong khi ma con tao ra cac khong

gian xanh cho cur dan thanh phd.

- Phat hién va xir Iy kip thoi: Hé thong cho phép phat hién sém cac van dé lién
quan dén strc khoe cua cay xanh, nhu bénh tat hay sau bo, tir d6 dua ra cac bi¢n phap xu
1y kip thoi va hiéu qua. Piéu nay giup bao vé cdy xanh khoi cac mbi de doa va duy tri

su phat trién bén vimng.
Thuc diy s tham gia ciia cong dong:

- Cong khai théng tin: Hé thong WebGIS cung cip cho ngudi dan thong tin chi
tiét vé& cdy xanh trén dia ban thanh phd, gitip ho hiéu rd hon vé gia tri va tinh trang cta
cdy xanh xung quanh minh. Diéu nay khuyén khich sy tham gia ctia cong dong trong

viéc bao vé€ va duy tri cay xanh.

- Phan hai tir cdng ddng: Nguoi dan c6 thé dé dang bao cdo cac van dé lién quan
dén cay xanh thong qua hé thong, nhu cdy bi hu hai hay can dugc chim soc, gitip cac
co quan quan 1y c6 thong tin kip thoi va chinh xac dé xir 1y.

Téi wu hoéa tai nguyén:

- Sir dung hiéu qua ngudn lwc: Viéc quan 1y tip trung va chinh x4c thong tin cay
xanh giup t6i uu hoa viée sir dung tai nguyén, bao gém ca nhan luc va vat luc. Cac ké
hoach bao tri, cham séc cay xanh dugc thuc hién dya trén dir 1i€u thuc té, giap tiét kiém

chi phi va nang cao hiéu qua cong viéc.

- Ra quyét dinh chinh x4c: Hé thong cung cip cac cong cu phén tich va théng ké
manh mé&, hd trg viéc ra quyét dinh dya trén dix liéu thuc té. Cac nha quan ly co thé dé
dang xac dinh cac khu vire cin uu tién chim soc, cac loai cay phu hop véi timg khu vuc
va céc chién lugc phat trién cay xanh hiéu qua.

Tich hgp va mé rong:

- Kha niing tich hop: Hé thong WebGIS c6 thé dé dang tich hop véi cac hé thong
quan 1y khéc, tao ra mot mang ludi thong tin thong nhat va manh mé. Piéu nay giup cai
thién sy lién két va phdi hop giira cac bo phéan trong quan 1y do thi.

- Kha ning mé rong: Hé théng dugc thiét ké linh hoat, c6 thé dé dang mé rong
dé bao gdm cac loai thong tin va dich vu khac nhau, phuc vu cho cac muc tiéu quan 1y

va phat trién d6 thi trong tuong lai.
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4, Két chuong

Két qua cua viée trién khai hé thbng WebGIS quan 1y cay xanh khong chi dung lai
& viéc nang cao hiéu qua quan 1y cdy xanh d6 thi ma con gdp phan cai thién chat luong
cudc séng cua cu dan va bao v€ moi truong. He théng nay la mot cong cy hiru hi¢u va
can thiét cho cac co quan quan ly d6 thi trong viéc thyc hi¢én nhi€ém vu cua minh, déng
thoi tao diéu kién thuan loi cho su tham gia cua cong dong trong viéc bao vé va phat
trién cdy xanh. Vi nhitng loi ich va tiém ning ma ndé mang lai, hé thong WebGIS quan
1y cdy xanh hua hen s& tré thanh mot phan quan trong trong viéc xay dung cac thanh

phé thong minh va bén viing.
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KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc

Db an tot nghiép nay di mang lai nhiéu két qua dang cht y. Dudi day 1a mot phan

tich chi tiét vé nhirng thanh tyu dat dugc:

Hé thong Pang nhdp da dang: Phat trién mot hé thdng dang nhap ngoai sir dung
tai khoan mat khau thong thuong con c6 thé sir dung gmail dé dang ky cling nhu dang
nhap gitup phi hop véi xu thé web hién nay

Truy cdp Bdn dé Linh hoat: Xiy dung mét giao dién nguoi dung linh hoat va dé
st dung cho viéc truy cap ban dd, hd tro nhiéu loai dir liéu dia 1y khac nhau va cho phép
ngudi ding tiy chinh hién thi theo nhu cau.

Cong cu Do Khoang cach va Dién tich: Thém vao Umng dung cac cong cu do
khoang cach va dién tich trén ban dd, cung cdp cho ngudi dung kha ning do ludng va
tinh toan cac thong sb dia Iy mot cach chinh xac.

Tich hop Vi tri Hién tagi: Tich hop tinh nang xac dinh vi tri hién tai cia nguoi
dung trén ban do, gitip ho d& dang xac dinh vi tri va twong tac v6i dir liéu xung quanh.

Qudn Iy va Twong tdc véi Déi twong trén Ban do: Cho phép ngudi dung 4n hodc
hién cac d6i tugng trén ban d6, di chuyén chung va twong tac voi chiing mot cach thuin
tién.

Hb tro Ngon ngit va Chatbot AL Tich hop tinh ning chuyén di ngén ngit cho
giao dién ngudi dung, cung cip su thuan tién cho ngudi dung da ngoén ngir. Thém vao
mg dung mdt chatbot AI dé cung cip hd trg va hudng dan cho ngudi ding.

Thong ké va Quan Iy Dir liéu: Cung cap kha nang thong ké dir lidu va quan 1y cac
tap dit liéu dia 1y mot cach hiéu qua, giup nguoi dung hiéu rd hon vé thong tin ma ho
dang lam viéc.

Quan ly Pia diém, Lop Ban do va Pac trung: Phat trién cac tinh ning quan 1y dia
diém, 16p ban do va cac dic trung, gitip ngudi quan tri c6 kha nang to chtic va quan Iy
d@r liéu mot cach hiéu qua.

Quan 1y Tryc chiéu va Thong s6 Ban d6: Cho phép nguoi dung quan 1y cac thong
s6 lién quan dén truc chiéu va ban dd, tao diéu kién cho viéc tuong tac voi dir lidu dia

1y mot cach chinh xé&c va hi€u qua hon.
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2. Han ché

Mic du db an da dat duoc nhiéu thanh tyu ddng ké, nhung van ton tai mot sb han

ché ma co6 thé can dugc xem xét va cai thién trong tuong lai:

1. Tinh Ning va Giao dién Nguwoi dung: Co thé can thém tinh ning hoic cai thién
giao dién nguoi ding dé lam cho trai nghiém ngudi ding tré nén linh hoat va
thuan tién hon.

2. Hb tro Thiét bi Di dong: Pam bao rang tmg dung hoat dong mot cach tdi wu
trén cac thiét bi di dong va c6 giao dién than thién voi ngudi dung di dong.

3. Tich hgp Cong nghé Méi: Lién tuc theo doi va tich hop céc cong nghé méi va
xu hudng dé gilr cho ing dung ludn cdp nhéat va canh tranh trén thi truong.

Béng cach nhin nhan va giai quyét nhirng han ché nay mat cach co chién luoc, dd
an c6 thé tiép tuc phat trién va cung cip gia tri ngdy cang 16n hon cho ngudi dung va

cong dong.

3. Huwéng phat trién
Trong tuwong lai, 6 an t6t nghiép ndy c6 thé tiép tuc dugc phat trién theo nhiéu

hudng khac nhau dé nang cao hi¢u suat, tinh ndng va trai nghi¢ém nguoi dung.

Pau tién 1a viéc cai thién giao dién nguodi dung s€ dugc uu ti€n, nham tao ra mot

moi trudng tuong tac truc quan va than thién hon.

Thit 2, ching em s& huéng dén mo rong quy mé quan 1y cac dia diém 1an canh, dong

thoi ciing thu thap dir liéu chi tiét hon, c6 chiéu sau hon ¢ dia ban thanh phd Da Ning.

Tha 3, thém mot so tinh nang nhu kha nang goi ¥ tir khoa tim ki€ém, tim dudng tot
nhat... viéc tng dung cac Al vao web ciling 1a 1 xu hudng khong nén bod qua néu khong
muon bi lac hau, 16i thoi.

Thi 4, kha nang bao mat luén la mét van dé doi voi cac trang web hién nay, vi thé
viéc nang cao bao mat dé chong cac vu tan cong 1a mdt dicu tat yéu.

Th 5, ngoai cac van d€ hién hiru trén thi van dé v€ hiéu suat va toc do cling khong
kém quan trong néu mudn phat trién ung dung & quy mo rong hon. Viéc nhiéu nguoi
truy cap cung luc cling 1a van dé can xem xét dé to1i uu code sao cho phu hop

Cudi cung, voi sy tién 1oi cia thiét bi di dong hién nay, viéc phat trién 1 Ging dung

cho dién thoai théng minh 1a 1 diéu can thiét.
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Bang cach tap trung vao nhitng hudng phat trién nay va thuc hién mot ké hoach phat
trién c6 chién lugc, dd an c6 thé tiép tuc mé rong va nang cao gia tri cia minh trong

cong dong ngudi dung va thi truong.
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