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LOI CAM ON

Trong sudt thoi gian 1am khoa luan t6t nghiép t6i da nhan duoc sy giup dd, chi
bao nhiét tinh cua cac can bo tai Trung tim Ung dung Hé thng Thong tin dia ly
(Trung tdm HCMGIS) S¢ Khoa hoc va Cong nghé TP. HCM, quy thay c6 tai B mén
Tai nguyén va GIS — Truong DH Nong LAm TP.HCM va tap thé 16p DH10GE détdi
c6 thé hoan thanh tt nhiém vu cua minh.

Qua day, toi xin giri 101 cdm on chan thanh dén:

- Thay PGS.TS. Nguyén Kim Loi, d4 tan tinh giang day va truyén dat nhiéu kién
thirc cho t61 trong tho1 gian hoc tap tai truong.

- ThS.Khuu Minh Canh, cong tac tai Trung tdm Ung dung Hé thong Thong tin
bia Iy — S& Khoa hoc va Cong ngh¢ TP.HCM, nguoi da truc tiép hudng dan, tan tinh
chi bao, gop ¥ cho toi trong sudt qua trinh thyc hién dé tai.

- Thay ThS. Lé Vin Phan, anh Nguyén Duy Liém, anh Lé Hoang T va cic anh
chi tai B0 mon Tai nguyén va GIS — Truong PH Nong Lam TP.HCM, da tan tinh gitp
d& va truyén dat nhirng kinh nghiém hoc tap trong thoi gian lam khéa luan.

- Tap thé can bo vién chirc tai Trung tim Ung dung Hé thong Thong tin Dia 1y —
S¢ Khoa hoc va Cong nghé TP.HCM, da tan tinh giip do va tao diéu kién cho toi
trong sudt qua trinh thuc hién dé tai.

- Gia dinh va ban b¢ luon dong vién giup 4o vé moi mat trong qua trinh hoc tap

cling nhu trong thoi gian 1am dé tai.

TPHCM, Thang 06/2014

D6 Minh Cénh

Bd mdn Tai nguyén va GIS
Khoa Méi truong va Tai nguyén

Truong BH Nong Lam TPHCM



TOM TAT

Pé tai nghién ciru: “UNG DUNG GIS HO TRQ QUAN LY CAY XANH TAI
TRUONG PAI HOC NONG LAM THANH PHO HO CHI MINH” di duoc thuc
hién va hoan thanh tai Trung tim Ung dung Hé théng Thong tin dja 1y (Trung tim
HCMGIS) Sé Khoa hoc va cong ngh¢ TP. HCM, trong khoang thoi gian tir ngay
1/2/2014 dén 31/5/2014.

No6i dung nghién ctru:

Xay dung céac cong cy quan 1y trén co s& dir licu:

- Xay dung cong cu quan ly dir lidu.

- Xay dung coéng cu vé chiam soc cdy, tinh toan vé chi phi chim séc cy trong
mot thoi gian, ghi nhan va théng ké. ..

- Co s6 théng ké phan loai dit liéu va bién tap dit liéu ban do.

- Céc bai toan gilp tinh toan, hd tro xay dung hé théng tudi tiéu

- Co s0 dir li¢u theo thoi gian.

Két qua dat duogc:

- Ban db hién thi vi tri cay xanh.

- Quan Iy thong tin vé cAy xanh nhu: chiéu cao cua ciy, tan ciy, tudi cay, ...

- Thao tac vdi co sé dit li¢u cay xanh nhu: nhdp thém, chinh sira, x6a bot. ..

- Thiét lap thir tw cong viée nhu: sap xép lich bao dudng cdy xanh.. .

- Tong két thong ké thong tin cAy xanh bang cac phép phan tich khong gian.

- Pé xuét hé thong tudi tidu, theo ddi chi phi bao quan va tinh trang sinh truong

cua nhiing loai cay khéac nhau.
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CHUONG 1.MO DAU

1.1 . Thong tin dé tai va tinh cAp thiét cia dé tai

Hién nay, nén kinh té dang phat trién v6i téc do cao, thu nhap cia nguoi dan
ngdy cang ting nhung thuc trang va chit luong moi truong dang c6 xu hudng ti 18
nghich. O cac Thanh phé 16n nhu Thanh phé H6 Chi Minh c¢6 téc d6 d6 thi hoa dién ra
nhanh chéng, viéc quan 1y cdy xanh con long 1éo, tinh trang chit pha cy van dién ra
thuong ngay. Nhiéu con dudng trong Thanh phd dugc tién hanh cai tao, ndng cip va
mo rong, dan dén nhiéu cdy xanh bi chat pha. Toc d6 d6 thi hoa & Thanh phd dang lan
nhanh ra cac quan, huyén ngoai thanh nhu Cu Chi, Binh Chanh, Quan 9, Thu DPuc...de
doa dén cac mang xanh von 1 nhimng tdm 14 chin loc khong khi cho trung tim Thanh
phd.

Trude day viée quan 1y cac dbi tugng cay xanh noi riéng va quan 1y tai nguyén
thién nhién noi chung con thuc hién thu cong, cac dbi tugng duge quan 1y trén gidy va
t6n rat nhidu cong stc vé tién bac va nhan cong, viéc quan 1y ciing mat nhiéu thoi gian
va xu Iy cham chap.

Truong DH Nong Lam Thanh phd H6 Chi Minh 13 mot truong DH cong lap, da
nganh tai Quan Thu Ptrc, Thanh phd HO Chi Minh. Véiquy mé 118 ha,ma dién tich
dat c6 cay xanh chiém 11.8 ha, trong d6 nhiéu loai cdy c6 hang chuc namtudi.

Cay xanh trong khuon vién truong PH Nong Lam la mot tai sdn quy va gia cua
nha truong. Ngoai nét dep vé vian hoa, tam hon da di vao long nguoi, d6 con 1a nhimng
sinh khdi 16n trong Thanh phé. Pé hd trg viéc gilr gin va co6 cai nhin khoa hoc nham
bao ton cdy ciing nhu chinh trang my quan trudong va dic biét 1a thong tin vé mic do
an toan cay trong cac mua mua gi6 dén sinh vién va dé gop phan nang cao vé dep m§y
quan va bao t6n nhitng mang xanh cua toan Thanh phd thi céng tic quan 1y va phat
trién hé thong ciy xanh hién c6 1a rat can thiét. Sy phat trién ciia cong nghé thong tin
cung voi su ra doi ciia Hé thdng thong tin dia 1y (GIS) 6 thé giai quyét dugc nhimg
diéu nay nén toi quyét dinh chon dé tai: “Ung dung GIS hd tro quan ly ciy xanh tai
Truwong Pai Hoc Nong LAm Thanh phé H6 Chi Minh”.



1.2 . Muc tiéu nghién ciru

Muc dich chinh cta dé tai 1a xay dung cong cu gitip cho cong tac quan 1y cac ddi
tugng ciy xanh tai trudng, dit liéu cdy sau khi thu thap s& gitp cho cong tac trong moi,
chiam soc va du bao cong viéc cho twong lai d& dang hon. Muc tiéu cu thé bao gdom:

- Luu trit thong tin cdy xanh bao gdm: vi tri, chiéu cao, dudng kin cayi...

- Tuong tac voi co sé dit ligu nhu: thém bét, chinh sura, x0a,. ..

- Quan 1y cay xanh tai truong bang cac céng viéc nhu bao dudng, chim soc, du

bao cong viéc cho tuong lai.

1.3 .Pham vi nghién ctru
Khu vyc nghién ctu tai truong DPH Nong LAm TPHCM gom cac khu vyc trong
cay xanh ¢ cac khu giang duong, ki tac xa va cac khu vuc khac trong khudn vién

truong.



CHUONG 2 .TONG QUAN

2.1 .Théng tin vé dia ban nghién ctru

Truong DH Nong Lam Thanh phd HO Chi Minh 13 mét truong PH da nganh, truc
thudéc Bé Gido duc va Pao tao, toa lac trén khu dat rong 118 ha, thudoc khu phé 6,
phuong Linh Trung, Quan Thu Ptic, Thanh phd HO Chi Minh (phia Béc) va xi Pong
Hoa, huyén Di An - Tinh Binh Duong (phia Nam). Cho dén nay, dugc danh gia 1a ngoi
truong c6 khudn vién rong nhét trong cac truong PH ¢ Thanh phd HO6 Chi Minh, cac
khu giang duong bd tri rai rac trong khudn vién truong va duoc dat tén cac loai hoa

dep nhu Rang Pong, Tuong Vy, Cam Tu, Hudng Duong. ..

Ban P4 Hanh Chinh Trudong Pai Hoc Nong LAm TP H4 Chi Minh

106470
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Hinh 2.1. Bin do ranh giéi hanh chinh Truwong PH Nong Lam TPHCM
Trudng di khong nglmg phat trién manh vé s6 lwong va chat luong doi ngii va co
s& vat chat dé dam bao thuc hién cac nhiém vu chinh tri, véi luc luong trén 850 théy

cd gido va can bd cong chuc, trong d6 65% co trinh d0 PH hoat dong trong 1 vién
3



nghién ctru, 16 khoa va bd mon truc thude voi trén 90 phong thi nghiém, 14 trung tam
nghién ctru va ung dung, 1 thu vién voi 15.000 dau sach, 1 bénh x4 tha y, 4 trai thuc
nghiém (thuy san, ndng hoc, chan nuodi, 1am nghi€p) va 4 trung tdm nghién curu va thi
nghiém vé ndng hoc, 1am nghiép, nudi trong thity san, chin nubi.. .

- Hién nay, truong c6 sé sinh vién hoc sinh dang theo hoc gan 20.000, trong do

hé chinh quy c6 trén 12.000.

2.2 .Hién trang quan ly ciy xanh tai trwong PH Nong Lam TPHCM

Véi dién tich 16n cing voi bé day lich sir phat trién nén cdy xanh trong truong
phan b rat rong va c6 nhiéu cdy gd lau nam, c6 gia tri 16n, cac giang duong b tri
cach xa nhau nén hé théng cdy xanh dugc trong thém dé tao canh quan xanh va bong
mat. Hién nay phan 16n cdy xanh ¢ truong khong dugc chiam soc, chi yéu 1a cac ciy
0 16n tudi thu trén 30 nam vai chiu cao hang chuc mét cac cay gd 16n chu yéu dugc
cit tia khi c6 canh gdy dd anh huéng dén giao thong va hé théng dién. Dic biét sau
nhiing con mua to thi tinh trang cay giy dd xay ra rat nhiéu anh huong dén giao thong,
hé théng dién va nguy hiém cho sinh vién di lai trong muia mua.

Pon vi quan 1y hé théng ciy xanh 1a Phong quan tri vat tu ciia trudng, tuy nhién
s6 nhan vién rat it, phan 16n chi ddm nhan cong viéc tudi cy, tia canh va giai quyét
c4c truong hop ciy ngd dd. Tinh trang cay phat trién khong kiém soat xay ra nhiéu do
s6 lwong nhan vién di kiém tra ting cdy hau nhu khong c6. Viéc tudi cay hang ngay
chi duogc thuc hién cho céc cay xanh phuc vu cdnh quan va sat vdi duong giao thong,
hé thong vOi tudi tu dong bd tri rat it va phan 16n bi hu hong. Phan 16n s6 voi tudi tu
dong duoc bb tri & khu vuce c6 tham co, dung tudi cho cac ciy canh quan va hoa kiéng.
Tuy voi tudi c6 ban kinh tuéi toi da 13 5m nhung do may bom khong dap ung du ap
luc cho sb lugng voi 1on nén ban kinh tudi bi thu hep dang ké, cong tac kiém tra tu sira
céc voi tudi khong duoc tién hanh thudng xuyén nén mot sé voi bi hu hong.

Cong tac trong méi cdy duoc thyc hién kém khoa hoc, khong theo quy hoach vé
1au vé dai nén c6 nhiéu trudng hop ciy vira trong lai phai doi di noi khac hodc chat di
dé xay dung co s& ha tang, nhiéu cdy méi trong khong dugc chim soc tét nén phat

trién cham.



Nhin chung céng tic quan 1y cdy xanh ¢ truong chua duge chu trong do thiéu
nhan luc ciing nhu chua c6 cong cu quan 1y mot cach khoa hoc, v6i s6 lugng cay nhiéu
va phan bd rong thi viéc quan 1y s& rat khé khin nén viéc bao ton va phat trién hé

thdng cay xanh trong twong lai dang 13 mot bai toan kho.

2.3 .Céc cong trinh nghién cu vé quan 1y cAy xanh & trén thé giéi va Viét
Nam

+ Thé gi6i:

Nhitng Gmg dung ctia may tinh trong quan Iy cdy xanh dudng phd d3 xuét hién tir
nhimg nim 1970 nhd viée sit dung nhitng may tinh 16n Mainframe & Hoa Ki. Ung
dung may tinh nay cho phép nhiing nguoi quan 1y cdy & Thanh phd c6 thé truy nhap
dir liéu hiéu qua hon va cung cAp mot cach nhanh chéng tom tat dir liéu nhitng thong
s6 cho quan 1y cay xanh theo Miller 1997. Tuy vay, sau d6 ngudi ta nhan thay nhiing
hé thong nay doi hoi cudng d6 lao dong cao va ching yéu cau phai bao tri thuong
xuyén va rat ton kém thoi gian. Mot kho khan nita 14 nhitng may tinh nay phai dugc
dung chung v4i nhiing ban nganh khéc trong chinh phu dia phuong.

Vao nhitng nam 1980 nho sy phat trién manh mé cta tin hoc nén ting nhanh vé
s6 nguoi str dung va s dot truy nhap vao dit liéu cdy xanh. May tinh ngay nay da co
bd nhé rat 16n va tde do xir Iy nhanh véi gia thanh ha, may vi tinh c6 thé ciing dugc sir
dung cho nhiing cong viéc khac nhu: soan thdo van ban, xt ly dir liéu va quan 1y tai
chinh nén viéc trang bi may tinh da tré' nén phd bién. Nhitng co quan quan 1y cdy xanh
d6 thi c6 thé thiét ké chuong trinh quan 1y cta chinh minh hoic mua nhiing chuong
trinh thuong mai dé ting cudng hiéu qua cong viéc. Viée lua chon phan mém thich
hop yéu cau ngudi quan 1y phai héu ré nhitng muc tiéu quan 1y va biét dugc phan mém
nao dap ung duoc nhirng muc tiéu do.

Gan day hon, Wagar va Smiley (1990) mé ta hé théng may tinh c6 kha ning hd
trg quan 1y cay xanh do thi ké ca mot s6 phan mém thuong mai.

+ Trong nudc:

O nudc ta hién di c6 kha nhiéu cong trinh nghién ciru bao vé va quan 1y hé théng

cay xanh, ti€u biéu nhu:



- H¢ quan tri co s¢ dir li¢u He théng cay xanh Thanh phé Ha Néi dugc xay dung
va phat trién trén ngdn ngit Microsoft FOXPRO phién ban Verison3.0. Pay 1a mot
phan mém chuyén vé quén trj co s¢ dir lidu v6i kha ning tinh todn nhanh va phd bién
& Viét Nam, dic biét 1a & Bic Viét Nam. Phan mém nay cho phép phat trién cac tng
dung vé quan tri co s& dit liéu tuy nhién cac phin mém dang nay chu yéu la thao tac
v6i dir liéu thude tinh va hién thi théng tin cay chwa 4p dung cac phuwong phéap thdng
ké vé mat khong gian.

- Phan mém quan 1y cdy xanh do Cong ty cdy xanh (thuéc S Giao théng cong
chinh Tp.DPa Nang) phéi hop véi Trung tim Cong nghé phan mém Thanh phd xay
dung va trién khai thuc hién tir cudi thang 9/2006. Viéc thanh lap ban dd sb vé hé
théng cdy xanh trén cc tuyén duong cia phan mém da dap tng dugc cac yéu cau vé
kha nang khai thac thong tin, kha ndng cdp nhat dir li€u, kha nang lién két dir liéu va
thé hién trén cac ban do khac cua Thanh phd, ap dung phan mém GIS dé quan 1y cac
thong tin ctia hé thong cay xanh tai mot sd tuyén dudng cu thé.

- To chitc Cong dong Chau Au tai tro Cong ty cong trinh d6 thi Tra Vinh thuc
hién du an bao v¢€ cay xanh va tréng méi 20.000 cay xanh trén dia ban thi xa Tra Vinh.
Thi x3 Tra Vinh hién c6 9.600 cdy xanh voi nhidu chung loai, trong d6 c6 650 cay ¢
thu gém: sao, dau, me... hon 100 nim tudi. Dit liéu cay xanh toan thi xa duogc luu triv
trén co so dir lidu phuc vu cong tac quan 1y, diéu tra nhung thiéu cong cu hién thi
thong tin nhu ban d6 phan b6 nén nha quan 1y gip nhiéu khé khan trong cong tac quan
Iy néu ap dung trén mot pham vi 16n hon.

- Bo Nong nghiép va Phat trién néng thon da trién khai nd luc dé tich hop cac dir
liu va thong tin vé tai nguyén ring, quan 1y ring va cac hoat dong kinh té rimg Viét
Nam. Hé thong Quéan 1y Thong tin rimg (FOMIS — Forest Operation Management
Information System) 1a mot c¢6 ging ban dau nham d6i chiéu, tich hop va cong bd céac
thong tin vé rimg. N& luc nay dang duoc ting cudng nhd su hd tro tir duy 4n FOMIS,
nham cung cap mot co s chuyén nghiép hon cho viéc quan 1y dit liéu 1am nén tang
cho FOMIS va ting cudng co hdi tng dung trong quan 1y rimg, nhu viée xay dung ké

hoach phat trién rimg cho céc tinh.



CHUONG 3 . PHUONG PHAP NGHIEN CcUU
3.1. Co s& Iy thuyét
3.1.1 . M0 hinh CSDL khéng gian

3.1.1.1 . H¢ thong théng tin dia ly (GIS)

a. Khai niém

Hé thdng thong tin dia 1y bat dau hinh thanh vao cudi thap nién 50 trén thé gidi,
va du nhap vao Viét Nam vao nhitng nam 80. Co rat nhiéu khai niém vé GIS:

Theo Burrough, 1986dinh nghia: “GIS 13 mot cong cy manh dung dé luu trit va
truy van, bién d6i va hién thi dir liéu khong gian tir thé gidi thuc cho nhitng myc tiéu
khéac nhau” (Nguyén Kim Loi, 2007).

Theo Aronoff , 1993 dinh nghia: “GIS 1a mot hé thong gom cac chirc nang: nhan
dir liéu, quan 1y va luu trir dir lidu, phan tich dit liéu, xuat dir liéu” (Nguyén Kim Loi,
2007).

b. Céc thanh phan

GIS ¢6 nam thanh phﬁn co ban sau: phén cung, phén mém, sb liéu, chuyén vién,
chinh sach va quan 1y.

% Phan cling

- Thiét bi: may vi tinh (computer), may v& (plotters), may in (printer), ban sé hoa
(digitizer), thiét bi quét anh (scanners), dinh vi vé tinh GPS,...

- Céc phuong tién luu triv s6 liéu: USB, CDROM, b6 nhé ngoai,...

% Phan mém

- Phan mém 1a tap hop cac cau 1énh, chi thi nham diéu khién phan cing ciia may
tinh thuc hién mdt nhiém vu xac dinh.

- Phan mém hé théng thong tin dia 1y c6 thé 1a mot hodc to hop cac phan mém
may tinh.

- Phan mém dugc str dung trong k¥ thuat GIS phai bao gdm cac tinh ning co ban
Sau:

= Nhap va kiém tra dit lidu (Data input)

» Luu trit va quan ly CSDL (Geographic database)
7



= Xuit dit liéu (Display and reporting)

= Bién d6i dit liéu (Data transformation)

* Tuong tac véi nguoi dung (Query input)

< S6 ligu

S liéu duoc st dung trong GIS khong chi 1a sé liéu dia 1y (geo-referenced- data)
riéng 18 ma con phai duoc thiét ké trong moét CSDL (database).

Nhiing thong tin dia Iy bao gdm céc dit kién vé vi tri dia 1y, thudc tinh (attributes)
ctia théng tin, mdi lién hé khong gian (spatial relationships) giita cac théng tin.C6 2
dang s6 liéu duoc st dung trong k¥ thuat GIS la:

CSDL ban do: 1a nhitng mo6 ta hinh anh ban dd duoc sb hoa theo mot khudn dang
nhat dinh ma mdy tinh hiéu dugc. Hé thong thong tin dia 1y dung CSDL nay dé xut ra
cc ban dd trén man hinh hodc ra cac thiét bi ngoai vi khac nhu may in, may vé.

- S lidu Vector: dugc trinh bay dudi dang diém, duong va ving, mdi dang cd
lién quan dén mot sd lidu thude tinh duoc luu triv trong CSDL.

- S6 liéu Raster: duoc trinh bay dudi dang ludi 6 vudng hay 6 chit nhat déu nhau,
gia tri duge 4n dinh cho mdi 6 sé& chi dinh gia trj cta thudc tinh. SO liéu ctia anh vé tinh
va sb liéu ban dd duogc quét (scanned map) 1a cac loai s6 liéu Raster.

S6 liéu thude tinh (Attribute): dugc trinh bay dudi dang cac ky tu hodc sd, hodc
ky hi¢u dé mé ta cac thudc tinh cua cac thong tin thudc vé dia ly.

¢+ Chuyén vién

Chuyén vién 1a mot trong nhirg hop phan quan trong cua cong nghé GIS, doi hoi
nhitng chuyén vién hudéng din sir dung hé thong dé thuc hién cac chirc nang phan tich
va xu ly cac sb liéu, doi hoi phai thong thao vé viée lya chon cac cong cu GIS dé su
dung, c6 kién thirc vé cac so lidu dang dugc sir dung va thong hiéu cac tién trinh dang
va s€ thuc hién.

+¢ Chinh sach va quan ly

- Hé théng GIS can dugc diéu hanh béi mot bd phan quan 1y, bd phan nay phai
duoc bd nhiém dé to chac hoat dong hé théng GIS mdt cach c6 hi€u qua, phuc vu
nguodi st dung thong tin.

- Pé hoat dong thanh cong, hé théng GIS phai dugc dit trong mot khuén t6 chirc

phtt hop va c6 nhitng huéng dan can thiét dé quan 1y, thu thap, luu trit va phan tich s6
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liéu, dong thoi co kha ning phat trién duoc hé thong GIS theo nhu cau. Hé théng GIS
can duoc diéu hanh boi mot bo phan quan 1y, bd phan nay phai duge bd nhiém dé to
chtrc hoat dong hé théng GIS mdt cach c6 hiéu qua, nham phuc vu nguoi st dung
thong tin mot cach tot nhat.

c. Shapefile, va H¢ quan tri Co s¢ dit li¢u (CSDL)

- Shapefile: Esri Shapefile hay goi don gian la shapefile 1a mdt dinh dang dit liéu
vector khong gian danh cho cic phdn mém GIS,duoc phét trién va diéu chinh boi
ESRI. Shapefiles mo ta cac ddi twong khong gian nhu : diém, dudng, ving; Shapefile
1a dinh dang vector lwu trit vi tri dia Iy két hop voi thong tin dia 1y cta cac di tuong.

- H¢ quan tri CSDL: Mot h¢ quéan tri CSDL 1a mdét tdp hop cac chuong trinh
nham quan 1y cic cong viéc khoi tao, bao dudng va sit dung cac CSDL. N6 cho phép
cac to chirc dat quyén kiém soat cia CSDL cho Quan tri vién va nhitng ngudi co
quyén dac biét,mot hé quan tri CSDL la mot go1 hé théng phﬁn mém ma dugc tap hop
tir nhidu dir liéu va tap tin dugc goi 1a CSDL.N6 cho phép nhitng chuong trinh hay
nguoi dung khac truy cap dé dang vao CSDL. Hé quan tri CSDL ¢6 thé sir dung nhiéu
loai mé hinh dir lidu, chang han nhu mé hinh mang hay mé hinh quan hé. Trong nhiing
hé thdng 16n hé quan trj CSDL cho phép ngudi ding va phin mém c6 thé luu trir hodc
trich xuat dir liéu theo phuong phép cau triic. Thay vi viéc phai viét nhitng chuong
trinh ding dé trich xuét thong tin, nguoi ding chi can dat nhimg cau truy van sir dung
ngdn ngit truy van(query language). N6 cung cap kha ning diéu khién truy cap di liéu,
tich hop dir li¢u, quan 1y déng thoi, va khoi phuc CSDL tir cac ban sao luu,mot hé
quan tri CSDL ciing cung cap kha nang phan phdi dir lidu tdi ngudi dung mot cac hop
ly.

d. Céac thanh phan cau thanh CSDL

- GeoDatabase 1a mot CSDL c6 chita mot hay nhiéu Feature Dataset.

- Feature Dataset 13 mot nhom céc loai dbi tugng c6 cung chung hé quy chiéu va
hé toa do. Mot Feature Dataset ¢ thé chira mot hay nhiéu Feature Class.

- Feature Class 1a don vi chira cac dbi tuong khong gian cua ban d6 twong duong
v6i mot 16p (layer) trong ArcMap. Mdi Feature Class chi chita mot dang déi twong
(polygon - viing, Line - duong, point hay multipoint- diém).

- Domain 1a mién gia tri hop 1¢ cua mot trudong thude tinh nao do.
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- Subtype 1a tén cta kiéu ddi tuong dia 1y co sé hodc tén cua kiéu ddi tuong dia
Iy dan xuat.

- Relationship 12 mébi quan hé giira cac ddi tugng trong CSDL.

3.1.1.2 .Hé quén tri CSDL ma ngudn mé PostgreSQL
PostgreSQL 1a mot hé quan tri CSDL quan hé - di twong ¢6 ngudn gbc tir dir 4n
Ingres tai truong DH Berkeley ctia Pirc vao nim 1986. V&i PostGIS - thanh phan mo
rong cua PostgreSQL gitip cho PostgreSQL c6 kha nang luu trir cac dir liéu dia Iy nhu
diém, duong, vung,...
a. Cong cu dong I¢nh psql:
Cong cu dong 1énh psql 1 cong cu dung dé tao va quan 1y bang dong 1énh. Cong
cu nay cho phép nguoi dung:
- Két ndi téi co s& dit lidu.
- Thi hanh truy van.
- Quan ly co s¢ dir liéu: tao co s& dir liéu, thém bang, truy cap hay cap nhat dix
liéustr dung cac 1énh SQL.
b. Cong cu dd hoa pgAdmin Il
pgAdmin IIT 12 mét giao dién dd hoa cho co s& dir lidu trong PostgreSQL. Pay 1a
cong cu quan 1y va phat trién co so dir liéu PostgreSQL manh mé&, mién phi va cung
cap nhiéu tinh nang:
- Tao va xd6a tablespaces, database, tabales va schemas.
- Thi hanh 1énh SQL vdi ctra s6 truy van.
- Xuét két qua truy vin SQL thanh céc tap tin.
- Sao chép, phuc hoi database hoic tables.
- Xem, bién tap va thém dir li¢u vao table.
c. PostGIS
PostGIS 1a mot co sé& dit lidu dic biét md rong ctia PostgreSQL. N6 hd trg tat ca
cac function va cac object dinh nghia trong OpenGIS “Simple Feature For SQL”.
Giéng nhu Oracle, DB2 va SQL server, PostGIS c6 kha nang tao mét co s¢ dir licu
quan hé. PostGIS c6 thé d6i lai tén nhu “PostgreSQL Spatial”. N6 dugc né rong hon
v6i nhitng kha nang:
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- M6 rong luu tri kiéu dir liéu hinh hoc cho cac kiéu dit liéu thuong dung
(varchar, char, integer, date...).

- Thém vao cac functions cho kiéu hinh hoc (geometry) va cung cap cac thong tin
httu ich. Vi du nhu: ST Distance(geometry,geometry), ST_Area(geometry),
ST _Length(geometry), ST _Intersects(geometry, geometry)...

- Co ché danh chi sb cho cac cdu truy van véi khong gian gi6i han, tra vé cac
record nhanh chong tir cac bang dir liéu khong 16. Nhirng chirc ning co ban cia co sd
dir liéu khong gian dé dang duoc liét ké nhu: kiéu, ham, chi muc.

- Piéu quan trong nhét 1a khéi lugng cua viée xir Iy khong gian bén trong co s&
dir liéu khi nhitng kha niang duoc gidi thiéu: chiéu lai (re_projection), nhitng phan tich
16n tir ban dit liéu, tim kiém Xép xi, loc thudc tinh, va nhiéu hon nira.

Dja chi download phan mém

e The PostgreSQL source code is available from: http://www.postgresql.org/.

e The PostGIS source code is available from: http://postgis.refractions.net/.

e The PgAdmin administration tool is available from: http://www.pgadmin.org.

3.1.1.3 .B) thw vién ArcGIS Engine

ArcGIS Engine 14 phan mém phét trién dé tao ra cac tmg dung GIS dua trén yéu
cau cu thé va duoc chay trén Desktop. ArcGIS Engine 13 bd 16i bao gdm cac hop phan
dé xay dung cac san pham ArcGIS Desktop. Vi ArcGIS Engine, ngudi dung c6 thé
xay dung mot ing dung riéng biét hodc phan mé rong ciia nhimng tmg dung san co dé
cung cap giai phap khong gian cho ca ngudi dung GIS 1dn ngudi khong sir dung GIS.

ArcGIS Engine cung cép nhiing giao dién lap trinh nhu (APIs) cho COM, .NET,
Java, va C++. APIs khong chi bao gdm nhitng tai liéu chi tiét ma con c6 hang loat cac
hop phan 1am cho cac nha lap trinh vién dé dang hon trong viéc x4y dung mot ung
dung ArcGIS.

ArcGIS Engine 1a mot bo cac thanh phan va ngudn phat trién GIS cé thé duge
gan vao, cho phép ngudi dung thém ban dd dong va cac chirc nang GIS vao cac ung
dung c6 sin hodc xay dung cac Gmg dung ban do tuy bién méi. ArcGIS Engine gdm

mot bo thanh phan 16i tir d6 cac san phAm ArcGIS Desktop dugc xay dung. Ngudi
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phat trién tng dung s& st dung ArcGIS Engine dé trién khai dit liéu GIS, ban d6 va mé
ta cac rng dung trong may tinh c4 nhan hay mang.

ArcGIS Engine cung cép:

e C4u trac GIS chuén, ArcObjects, trén ho phan mém ArcGIS duogc xiy dung.

o Tiét kiém chi phi trong khi sir dung: chi mét license ArcGIS Engine Runtime
hay mot ArcGIS Desktop trén mdt may.

e Nguoi phat trién dé dang diéu khién trén ActiveX, .NET va Java

e Ngon ngit chuidn nhu COM, .NET, java va C++ va nén Windows, Linux,
Solaris.

- Véi ArcGIS Engine, nguoi ding c6 thé két hop cac chirc ning sau vao cac ung
dung tuy bién ctia minh:

e Xay dung cac tng dung GIS nhanh chéng véi cac bd dicu khién san co.

e Tao va v& cac dbi tuong dd hoa, gom diém, dudng, vong tron va ving trong
mg dung ctia nguoi dung dé chinh sira dir liéu dia 1y.

e Biéu dién cac trién khai dia ly vé hinh dang dé tao vung bién; tinh toan su khac
biét, va tim vung giao, vung hop, hay cac vung giao ngugc cia cac dang hinh hoc.

e Giai quyét cac biéu dién phan tich mang dé tim duong di t6t nhat va tién nghi
gén nhét va xac dinh 19 trinh ndo nén duoc thuc hién.

e Hién thi va phan tich dir liéu qua dir liéu bé mat va dia cu trong khong gian ba
chiéu.

e B diéu khién cho phép nguoi ding thém chirc ning ArcGIS, nhu ban d, hién
thi trang, muc luc va bo diéu khién thanh cong cu, cling nhu cung cip giao dién ngudi
dung d6 hoa.

¢ Phan tich khong gian hd tro xur Iy vé mit dia ly- gém phan tich vector, raster,
3D, va mang- cling nhu mo hinh, mé ta va cong cu.

e Thanh céng cu cung cép cong cu GIS, nhu Pan, Zoom, Identify, Selection va
Editing, dé hién thi két hop v&i ban do.

¢ Churc nang chinh stra cao cép ho tro nhiém vu chinh stra nhu thém, chinh sira va

x0a cac doi tuong ban do nhu diém, duong, vung,...
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3.1.1.4 .Visual Studio 2010

Microsoft Visual Studio 2010 Professional 1a cong cu can thiét cho c4 nhan thuc
hién nhiém vu phat trién co ban. N6 don gian hoa viéc tao ra, go 16i, va trién khai cac
tmg dyng trén nhiéu nén tang bao gdm SharePoint va Cloud. Visual Studio 2010
Professional di kém véi sy hd tro tich hop cho phat trién thir nghiém diéu khién, ciing
nhu cac cong cu g& rdi dé gitip dam bao giai phap chat luong cao, dong thoi ciing hd
trg cac ngdn ngit 1ap trinh huéng d6i twong nhu: C#, VB.NET, J# va cac ngdn ngit
C++, NET déu co sy cai tién dang ké.

Visual Studio 2010 Professiona c6 nhiéu tinh ning:

- Tuy chinh khong gian lam viéc:

Viét ma img dung thudng doi hoi phai cé nhiéu nha thiét ké va bién tap vién mo
cung mét lac. Visual Studio 2010 Professional s& gitp to chirc mdi trudong k§ thuat s6
v6i sur hd tro cho man hinh-da, ma lam cho né d& dang hon dé quan 1y cong viéc.

Xay dung cac tng dung trong Windows 7:

Visual Studio 2010 Professional di kém véi xdy dung trong cac cong cu dé phat
trien Windows 7, bao gdm ca cam ung da va "ribbon" thanh phan giao dién ngudi
dung .

- Dé dang tao cac tng dung RIA va WPF:

Kéo va tha lién két dir liéu trong Windows Presentation Foundation (WPF) va
Silverlight cho thiét ké xay dung Windows va Rich Internet Applications (RIA) dé
dang va nhanh chong, cho ca hai nha thiét ké va phat trién.

- Pon gian héa viéc trién khai img dung Web:

Di chuyén cac ing dung Web thanh mot méi trudng san xuat véi mot nhap chudt
duy nhét. Visual Studio 2010 Professional chuyén ma, Internet Information Server(IIS)
thiét 1ap, va luoc dd co so dir lidu véi may chu muc tiéu.

Microsoft Visual Studio 2010 Professional di kém v&i mot loat céc tinh nang cho
phép cac nha phat trién dé xay dung, g& 15i, kiém tra don vi, va trién khai cac tng
dung chét luong cao trén mot nén tang da dang bao gom ca Windows, Web, cic dam
may, Office va SharePoint, va nhiéu hon nira.

- Moi truong phat trién tich hop:
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Visual Studio 2010 Professional cung cap hd trg cho man hinh-da, vi vdy c6 thé
t6 chirc va quan 1y cong viéc hodc c6 thé giai phong sirc sang tao bang cach sir dung
thiét ké truc quan dé tan dung cac nén tang méi nhat, bao gdm ca Windows 7.

- Nén tang phat trién HO tro:

Cho du du 4n 1a don gian hay phuc tap, c¢6 thé st dung Visual Studio 2010
Professional dé mang lai tam nhin dé cudc song trén mot loat cac nén tang bao gdm ca
Windows, Windows Server, Web, Cloud, Office va SharePoint, va nhiéu hon nita.

- Cong cu kiém tra:

Visual Studio 2010 Professional bao gdm don vi kiém nghiém kha ning trong
IDE cho rang c6 thé tao ra tat ca cac khai phuong phap can thiét dé bién soan cac bai

kiém tra don vi, gitip dam bdo moi don vi cua ma dang thyc hi¢én mot cach chinh xéc.

3.1.1.5 .Ngon ngir 1ap trinh C#

Ngén ngit C# duoc phat trién boi doi ngil k§ su ciia Microsoft, trong d6 nguoi
dan dau 1a Anders Hejlsberg va Scott Wiltamuth. Ngon ngit C# kha don gian, chi
khoang 80 tir khoa va hon mudi may kiéu dir liéu dugc xdy dung san. Tuy nhién, ngon
ngir C# ¢ ¥ nghia cao khi né thuc thi nhitng khai niém 1ap trinh hién dai, C# bao gdm
tat ca nhitng hd tro cho cdu trac, thanh phan component, 14p trinh hudng ddi tuong.
Nhirng tinh chat d6 hién dién trong mot ngdn ngir 1ap trinh hién dai, ngdén ngit C# hoi
du nhitng diéu kién nhu vay, hon nita né duoc xay dung trén nén tang cta hai ngon

ngit manh nhat 1a C++ va Java.

3.1.1.6 .B§ két néi co sé dit li¢u mé (ODBC)

ODBC (viét tat ciia Open Database Connectivity - két ndi co s¢ dir liéu mé) cung
cap mot phuong phap API phan mém chuan cho viéce sir dung cac hé quan tri co so dir
liéu (DBMS). Muc dich cua cac nha thiét ké ODBC 1a 1am cho cong viée trén doc lap
v6i cac ngdn ngir 1ap trinh, cac hé co s dit lidu, va hé diéu hanh.

M¢ ¢ day la am chi khd nang két ndi duoc moi co s¢ dit litu. ODBC 1a mot
phuong phép truy xuat co sé dit liéu chuan dugc phat trién boi SQL Access group vao
nim 1992. Muc dich cia ODBC 1a cung cdp cho céc trinh tng dung kha ning truy

xuat dit liéu bat ki ma khong phai quan tam dén viéc hién tai dit liéu dang dugc quan li
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boi1 hé quan tri co s¢ dit liéu nao. ODBC lam duogc vi¢c nay béng cach chén mét 16p
trung gian vao gitra trinh ing dung va h¢ quan tri co s¢ dir licu.

Lép trung gian d6 duogc goi 1a mot database driver (trinh diéu van co so dit ligu).
Muc dich cta 16p trung gian nay la chuyén ddi nhirg cau truy vén cua trinh tng dung
thanh nhiing 1énh ma hé quan tri co s¢ dit licu hiéu. Pé 1am duoc viéc nay thi ca hai
trinh img dung va hé quan tri co s& dit liéu phai hiéu biét ODBC, tirc 1 trinh tng dung
phai c6 kha ndng tao ra nhiing Iénh ODBC va hé quan tri co s¢ dit liu phai c6 kha

nang dap lai nhiing 1énh do.

3.1.2 .Co s ly thuyét va cac cong cu hd tro phan tich khong gian trong hé
thong ArcGIS

3.1.2.1 .Céng cu tap hop diém

- Muc dich.

Déi voi cong tac quan 1y cdy xanh doi hoi can phai c6 dugc cai nhin tong quan vé
su phan bd cua cac vi tri cay, viée tao duoc ban d6 phan bd ciy xanh sé& giup cho cong
tac cham séc thuan loi hon, dic biét 1a cong tac bd tri va quy hoach khong gian, xay
dung cac hé thong tudi tiéu, chiéu sang, ...Bai toan tao ving phan bd du vao su phan
b cac diém cay duoc thuc hién trén ArcToolbox qua cong cu Aggregate Points.

Bai toan 4p dung s& tim ra cic ving phan bd cdy xanh dé phuc vu bd tri hé thong
vOi tudi.

- Quy trinh thyc hién:

Bude 1:

Sau khi c6 16p dit lidu cay xanh duoc xdy dung thanh mot Layer dang Point ta bat
dau kich hoat cong cu Aggregate Points. Chon cong cu theo duong dan ArcToolbox ->

Generalization -> Aggregate Points
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’r\ Aggregate Points = | B .
Input Features 1 Input
| cay ] Features
Output Feature Class
C:\Users\Administrator\Documents\ArcGIS\Default. gdb\cay_AgaregatePoints The input point
Aggregation Distance features that will
32 [Meters - be assessed for
proximity and
clustering.
] [ Cancel ] lEnvironments... ] l << Hide Help ] l Tool Help

Hinh 3.1. Hgp thoai Aggregate Points

Budc 2: Thiét 1ap thong sb

- Chon 16p dir liéu vi tri cay tai muc Input Features.

- Chon vi tri luu 16p tinh ning dau ra tai muc Output Feature Class tirc 1a céc
polygon thé hién su phan bd cac diém & 16p dit lidu dau vao.

- Chon khoang cach dé gop nhom tai muc Aggregation Distance. Cac diém nam
trong khoang cach duoc thiét 1ap s& duoc gdp nhom véi nhau, khoang cach nay quyét
dinh cho cac diém dugc gdp nhom va nam trén ciing mot polygon.

Budc 3: Hién thi va kiém tra két qua.
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Hinh 3.2. Két qud cong cu tip hop diém Aggregate Points
Két qua sao khi thyc hién cong cu gép nhom céc vi tri cay s€ 1a 16p dir liéu dang
ving thé hién su phan bd theo khoang cach gitra céc cdy, 16p dit lidu ndy cung cip cho
ngudi quan 1y su phan bd ciy trong trudng ¢ dang ving. D6i voi bai toan bd tri hé

thong tudi tiéu thi hé thong voi tudi chi dugc bb tri trén nhimg ving nay.

3.1.2.2 .Tao vung lan can

Mot trong cac phuong phap tao ving 1an can duoc biét dén nhiéu nhét 1a phuong
phap ving dém (buffer). Phuong phap ving dém duoc st dung cho nhiéu muc dich va
mg dung cho nhiéu loai ddi twong: diém, duong, ving. Két qua ctua phuong phap

nayluén la vung (da giac).
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Hinh 3.3. Mé td cong cu tao vang lin cdn

- Muc dich.

Chtic ning ving dém duoc sir dung nhiéu trong phan tich khong gian, muc dich
1a viéc tao ra ving khoang cach bang nhau tir dbi tuong duoc chon.

Mot trong nhitng hoat dong tao ving dém hiru ich 1a tao ra cac viung dong khoang
céch tir cac dbi tuong chon lgc. Cac vung dém tao ra nhu vay dugc goi la cac vung lan
can (proximity zones).

Bé rong cta ving dém c6 thé duoc xac dinh nhu hang s6 (vi du cho truong hop
bé rong ving dém duogc ap dung ddng loat cho tit ca cac ddi twong) hodc thay doi phu
thudc vao gia tri thudc tinh xac dinh. Cu thé ddi voi dé tai phuong phép tao ving dém
dugc st dung dé tao ra 16p dir ligu thé hién vung phu cua mdi vi tri voi tudi ung voi
ban kinh tuéi tir d6 s& tinh todn duoc sé lwgng cdy nam trong ving do.

Trong truong hop ndy, bé rong viung dém thay d6i phu thudc vao ban kinh tudi

cuia moi Voi.

3.1.2.3 .Céng cu xiy dung diém

- Muc dich

Cong cu xay dung diém (Construct points) cho phép tao ra cac diém méi theo
mot khoang céch cho trudc hodc theo mot sb lugng diém duoc quy dinh sin dya trén
dit liéu diém mau da xay dung, két qua cac diém s& duoc bd tri déu nhau theo mot
khang cach ma chung ta chon.
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Cong cu nay duogc sir dung cho thiy nhiéu g dung trong thue tién nhu bd tri tru
dién doc theo duong day dién hodc bd tri dén chiéu sang trén mot con duong, cu thé
trong dé tai cong cu xdy dung diém dugc s dung dé bd tri cac diém tru tudi véi
khoang cach nhét dinh dua vao ban kinh cua voi tudi, bang cach bd tri nay cac voi s&
dugc bd tri déu nhau gitp khép kin duoc ban kinh tudi dé tranh that thoat nudc.

- Quy trinh thyc hi¢n

Yéu cau cy thé 1a bd tri cac diém trén mot polygon hodc mét line cac diém sé&
duge bd tri ndm trén dudng hodc trén dudng vién cua polygon. Dit liéu can c6 mot 16p
d6i twong dang line va mot 16p diém mau dé cac diém duoc bd tri tiép theo s& nam trén

16p diém mau nay.

< Start Editing

Chon chure ning (Start Editing) trén thanh Editor dé thyc hién

qua trinh thém diém.

Trén hop thoai Start Editing ta chon 16p dit liéu dé thém diém, 16p dit liéu nay 1a
16p diém mau dé chua cac diém sau khi duoc bé tri. Sau khi chon xong 16p dit lidu nay
ta chon vao timg Line dé tién hanh thém diém.

Start Editing | 2 [t

This map contains data from more than one database or folder.
Please choose the layer or workspace to edit.

13 ‘€ polygon
3 ** polyline

[ K - nolyline_FeatureVerticesToPa

Source Type

3 C\Users\AdministratorDesktoplond\20140...  Shapefies [ dBase Files
|4 C:\Users\Administrator\Documents\ArcGISY...  File Geodatabase

About Editing and Workspaces ] [ QK l ’ Cancel l

Hinh 3.4. Hp thoai Start Editing
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|"'i Construct Paints...

Chon tinh ndng | ”l (Construct Point) trén thanh Editor dé

thiét 1ap cac thong so tao diém.
[ Construct Points @I-E:—hj

[ Template. .. ]l * polyline_FeatureVerticesToPo |

Line Length: | 210.613

Construction Options
(@ Mumber of Points
() Distance
By Measure
[ create additional points at start and end

Crientation N

i@ From Start point of Line

From End point of Line

Hinh 3.5. Hgp thoai Construct Points
- Template: 12 16p dit lidu diém mau dé chira 16p diém sau khi hoan thanh.
- Line length: 12 d6 dai ctia duong ma céac diém duogc bé tri 1én.
- Number of points: s6 diém mudn duoc bé tri 1én dudng.
- Distance: 14 khoang cach giira hai diém sau khi dugc bd tri.
Cu thé trong dé tai voi ban kinh voi twdi 1 5m thi mdi voi can cach nhau 10m
nén ta chon khoang céch gitra hai voi 1a 10. Khi thuc hién b tri trén tat ca cac duong

thi chon Stop Editing dé hoan thanh.
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E Construction Tools

Setect 2 template.

Hinh 3.6. Cdc diém dwoc bé tri bang céong cu Construct Points

3.1.3 .Co s& ly thuyét vé tim kiém heuristics

George Polya dinh nghia heuristic 1a “sy nghién ciru vé cac phuong phap va cac
qui tic trong viéc kham pha va phat minh” (Polya 1945). Nghia nay c6 thé xut phat tir
gbc Hy Lap cua dong tir eurisco nghia 1a “toi phat hién”.

Trong tim kiém khong gian trang thai, heuristic 1a cac luat dung dé chon nhiing
nhanh nao c6 nhiéu kha ning nhat din dén mot giai phap chap nhan duoc. Cac chuong
trinh giai quyét nhitng van dé tri tu¢ nhan tao sir dung heuristic co ban theo hai dang:

1. Van dé c6 thé khong cé giai phap chinh xéac vi nhitng diéu khong rd rang trong
dién dat van dé hodc trong cac dir liéu co san.

2. Van dé c6 thé co giai phap chinh xac, nhung chi phi tinh todn dé tim ra né
khong cho phép. Trong nhiéu van dé, khong gian trang thai phét trién rat nhanh va rat
rong vi s6 luong cac trang thai ¢ thé xay ra ting theo ham mii hodc giai thira cing véi
d6 sau tim kiém. Trong nhiing truong hop nay, cac k¥ thuat tim kiém tho so nhu tim
kiém sau hay tim kiém rong s& khong tim duoc giai phap trong mot gi6i han thoi gian.
Heuristic s& giam bdt do phirc tap bang cach hudng viée tim kiém theo con dudng cd
nhiéu htra hen nhat. Nho da loai bo bét cac trang thai khong hira hen va con chau cua
ching ra khéi viéc xem xét nén thuat toan heuristic co thé khéc phuc viéc bung nd
trang thai va tim ra mot giai phap c6 thé chap nhan dugc.

Gidng nhu tit ca cac luat khdam pha va phat minh khac, heuristic ¢ thé sai lam.

Heuristic chi 14 mot phong doan chira cac thong tin vé bude tiép theo s& dugc chon
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dung trong viéc giai quyét mot van dé. N6 thudng dua vao kinh nghiém hodc truc giac.
Vi céc heuristic sir dung nhitng thong tin han ché nén ching it khi c6 kha ning doan
trugc chinh xac cach hanh xur cua khong gian trang thai ¢ nhitng giai doan xa hon.
Heuristic ¢6 thé dan dén mot thuit toan tim kiém chi dat duoc giai phap gan tdi wu
hoic hoan toan khong tim duoc bat ky giai phap ndo. Pay 1a mot han ché thudc vé ban
cht tim kiém heuristic. Cac heuristic va viéc thiét ké thuét toan dé thuc hién tim kiém
heuristic tir 1au d4 14 sy quan tdm chi yéu cila cac cong trinh nghién ciru tri tué nhan
tao.

Gan day viéc tim kiém trong cac hé chuyén gia ciing xac nhan mirc d6 quan trong

ctia cac heuristic nhu 13 mot phan khong thé thiéu trong qua trinh giai quyét van dé.
3.2 . Phuong phap nghién ctru
3.2.1 . Co s& xay dung ng dung GIS trén nén tang PostgreSQL/ Postgis

3.2.1.1 . Pac trung cia CSDL khong gian

Co so dit liéu khong gian st dung danh chi muc khong gian dé ting toc hoat dong
cua co so dur liéu.

Ngoai cac truy van SQL dién hinh nhu ciu 1énh SELECT, CSDL khong gian ¢6
thé thyc thi da dang céc thao tac khong gian.

- Po ludong khong gian: né c6 kha ning tim khoang cach giita cac diém, cac
vung...

- Ham khéng gian: vi du nhu, stra d6i cac ham hién thdi dé tao ra nhirng hinh méi
: ham tim diém hay ving giao nhau. ..

- Xéc nhan khéng gian: n6 cho phép thuc hién nhiing truy van True/False.

- Ham tao: tao ra cac hinh mdi, nhu chi ra cac diém nat c6 thé tao nén dudng,
hay néu dinh dau va dinh cubi tring nhau, chung c6 thé tao nén mét da giac.

- Ham theo ddi: cac cau truy van tra vé thong tin cu thé nhu : vi tri tim ctia mot
duong tron hay diém dau, diém cudi cia mot duong.

PostGIS duoc str dung nhu mot CSDL khong gian, nén n6 bao gdm tét ca cacdic

diém ctiia CSDL khong gian. Ngoai ra, né con cé nhiing dic trung nh :

22



- Céckiéu dir hinh hoc nhu Point, Linestring, Polygon, Multipoint,
multilinestring, Multipolygons va Geometrycollection. Céc kiéu dir liéu hinh hoc nay
dugc luu trit nhu nhiing doi tuong hinh hoc.

- Céc toan tir khong gian cho phép xac dinh cac phép do khong gian dia 1y nhu
tinh dién tich, tinh khoang cach, tinh ¢ dai, va tinh chu vi. PostGIS hd trg cac ham
nhu: ST Area(), ST Length(), ST Perimeter(), ST Distance()...cdc ham nay thudng
thue hién chirc nang kiéu phép do.

- PostGIS cung cip viéc danh chi muc khong gian toc d6 cao st dung GisT hoic
R-tree. Cong cu danh chi myc khong gian ma PostGIS hd trg lam ting tc cho truy van
khong gian ddc biét 1a trén bang dir li¢u 16n.

- Chi muc hé tro chon loc, cung cép viéc thuc hién truy van ban do pha trén

truyvan khong gian hodc truy van khong c6 khong gian.

3.2.1.2 . Phwong phap load dir liéu dang shape file vao CSDL

Pinh dang shapefile 13 dinh dang dit liéu khong gian dia 1y vecto pho bién cho
cac phan mém tng dung GIS.

Pic diém cia shapefile:

- Mot shapefile dugc to chic thanh céc tap tin riéng ré, ti thiéu can c6 3 tap tin
phan mé rong 1a “.shp”, “.shx”, “.dbf’va dinh dang tap tin shapefile c6 phan mé rong
1a “.shp”.

- Tap tin c6 phin mo rong dang “.shp” chira cac thong tin vé dic diém, hinh
dang hinh hoc ctia d6i tugng. Tap tin c6 phan mé rong dang “.shx” chira cac thong tin
vé thtr tu cta cac dbi tuong. Va tap tin c6 phan mé rong dang “.dbf”’ chira cac thong
tin vé bang dir liéu thudc tinh cua d6i tuong.

- Shapefile 1a mdt dinh dang luu trit vecto s6 dé luwu trit vi tri hinh hoc va thong
tin thudc tinh lién quan.

- Mot shapefile khi hién thi trong phan mém GIS duoc goi 1a 16p dir liéu. Mdi
16p thé hién cho mot dic tinh hinh hoc khong gian ctia mot 16p dbi twong can biéu dién

gom: Point, Line, Polygon va cac thudc tinh lién quan dén cac dbi twong do.
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- Shapefile 1a dang don gian vi chung luu trit cac kiéu dir liéu hinh hoc ban
daunhu: Point, Line, Polygon. Cac kiéu hinh hoc ban dau nay dugc sir dunggidi han
ma khong ¢ bat ky thudc tinh dé xac dinh nhirng gi chung hién thi.

Vivay, mdt bang trong ban ghi s& luu tinh chit/thudc tinh cia mdi hinh dang
bandau trong shapefile. Cac hinh dang (Point, Line, Polygon) ciing véi cc thudc tinh
dir liéu c6 thé tao ra rat nhiéu hién thi voi dit lidu dia Iy.

Poi tuong GIS ho tro bai PostGIS 1a mét tap 16n cua Simple Features dugc dinh
nghia béi OpenGIS Consortium (OGC). Pic ta OpenGIS dinh nghia cach thé hién
chuan cua d6i tugng khong gian d6 1a dang Well-Know Text (WKT). WKT bao gdm
cac thong tin vé kiéu cta ddi tugng va cac toa do dang ddi tuong.

Vi du vé hién thi dang WKT cua ddi tugng khong gian:

- POINT(0 Q)

- LINESTRING(00,1 1,1 2)

- POLYGON((00,40,44,04,00),(11,21,22,12,11))

- MULTIPOINT(0 0,1 2)

- MULTILINESTRING((00,11,12),(23,32,54))

- MULTIPOLYGON(((00,40,44,0400),(11,21,221211)),((-1-1,-1-2,-2 -
2,-2-1,-11)

- GEOMETRYCOLLECTION(POINT(2 3),LINESTRING(2 3,3 4))

3.2.1.3 . Bang GEOMETRY_COLUMNS
Piéu khién GEOMETRY COLUMNS nhu mét thy muc vé mo ta nhitng gi ma

mot bang di ton tai dugc kich hoat khong gian trong co sd dir lidu. N6 khong luu trit
cap nhat mot cach tu dong, do do, cau 1énh CREATE TABLE don gian bao g@)m mot
kiéu GEOMETRY,sé khong thém modt muc vao bang. DPé lam diéu d6, ham
AddGeometryColumn() c6 thé dung dé thém dong thdi mot cot khéng gian vao bang
phi khong gian trong khi cap nhat cot GEOMETRY COLUMNS.

3.2.1.4 . Bang SPATIAL_REF_SYS
Piéu khién SPATIAL REF SYS nhu mét thu myc ctia hé thong tham chiéu

khong gian. Mdi kiéu hinh hoc trong co s& dit liéu khong gian c6 lién quan dén so
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SRID hay con goi 1a tham s nhan dién tham chiéu khong gian, va n6 1a mot sd

nguyeén.

3.2.1.5 . Bang khong gian

Bang khong gian 1a mot bang bao g6m mdt hodc nhiéu cot khong gian,viéc tao
ramdt bang khong gian, ngoai nhitng cot ¢ kiéu dit liéu thong thuong, con chi ra cot
nao la cot khong gian trong bang d6. Cot khong gian chi cé thé chap nhan kiéu dir liéu
dugc yéu cau bai cot khong gian. Kiéu hinh hoc dugce dung trong cot khong gian cua
bangkhon gian la  Point, Multipoint, Linestring, MultiLinestring,
Polygon,Multipolygon.

Gia tri tham chiéu khong gian, viét tat 1a SRID, 1a gia tri rit quan trong, nd
xacdinh tinh duy nhit cta hé théng khéng gian trong pham vi CSDL. N6 duoc yéu cu
chi ra khi tao ddi twong khong gian cho viéc chén vao CSDL. Thong tin cia gia tri
SRID duogc luu trir trong bang SPATIAL REF SYS dugc tao mac dinh khi cai dat
PostGIS. SRID ctia hé thong tham chiéu khong gian cua hinh hoc duoc luu trir véi

ki€éu hinh hoc cta chinh no.

3.2.1.6 . Tao bang khong gian trén Postgis

Tao bang voi cau 1énh CREATE TABLE, va mdt thudc tinh ctia bang s€ co kiéu
dir 1iéu dang “geometry”. Vi dy, tao bang points ( name varchar, point geometry); Chu
¥ : khi chén dir liéu vao bang khong gian can chi ¥ dén truong c6 kiéu dit liéu dang
“geometry”, dir liéu sé& g@)m cac dbi tuong khong gian nhu POINT, LINE, POLYGON,
MULTIPOINT, MULTILINE, MULTIPOLYGON.

- Dung ham AddGeometryColumn()

Pé tao mot bang dir liéu khong gian viéc dau tién 1a tao ra bang dir li¢u, tuy
nhién,trong bang dir lidu nay s& khong chira cot dir liéu khong gian. Sau d6, dé co
dugc bang dir liéu khong gian, ching ta can thém cot dit liéu khong gian bang cach sir
dung ham AddGeometryColumn(). Bang dir 1i€u khong gian da dugc tao ra, cong viéc
chén dir liéu vao bang cling twong ty nhu cach thong thuong.

Budce 1 : Tao bang thong thuong (khong phai bang dir li¢u khong gian)

CREATE TABLE ROADS_GEOM (ID int4, NAME varchar(25))
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Budc 2 : Thém cot khong gian vao bang st dung ham “AddGeometryColumn’

AddGeometryColumn
(<schema_name>,<table_name>,<column_name>,<srid>,<type>, <dimension>)

- Giai thich cac tham sb ciia ham :

Ham AddGeometryColumn : thém cdt hinh hoc vao bang da ton tai.

= <schema_ name> : tén ctia bang so d6 bang.

= <table name> : tén ctia bang can thém cot khong gian

= <column name> : tén cOt can thém theo kiéu khong gian

= <srid name> : srid 12 mot gid tri nguyén, xac dinh tinh duy nhat cua hé
théngtham chiéu khong gian trong pham vi cia CSDL. Nghia 13 SRID cta céc bang
khéc nhau trong CSDL khong gian phai hoan toan khac nhau.

= <type>: xac dinh kiéu hinh hoc cho cot.

= <dimension> : thudc chiéu nao (0, 1, 2 hoac 3)

3.2.1.7 . Ham st dung trong Postgis

PostGIS 1a mét module dugc két hop trong PostgreSQL cho phép nguoi dung luu
trit cac 16p dir lidu khong gian. Khong nhiing thé, no con cho phép ngudi ding truy
van, xtr Iy dir liéu khong gian. Cac ham thao tac, va cac phép truy van trong PostGIS
bao gém nhiéu nhém ham khac nhau nhu: nhém ham diéu khién nhom, ham khéi tao
hinh hoc, ham tra vé kiéu hinh hoc & dau ra, ham xac dinh mdi quan hé¢ khong gian,
nhom ham dua ra d6i twong hinh méi, nhom ham thay doi hinh hoc,... Tuy nhién trong
gidi han cua d¢é tai chi sir dung va dé cap mot s ham dé thao tac véi CSDL cdy xanh
nhu:

ST_GeometryFromText()

Chtic ning cia ham ST GeometryFromText 1a tra vé gia tri dugc chi dinh

ST Geometry tir bang khong gian.

- Cl phéap: geometry ST_GeometryFromText(text WKT);

- Vidu: SELECT ST GeometryFromText(‘POINT(1 0)’);

- Két qua:

st_geomfromtext
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0101000000000000000000F03F0000000000000000

* Cho y: Ham ST GeometryFromText() ciing c6 thé duoc viét la
ST_GeomFromText()

Cu thé ddi v6i bang dit liéu cay xanh ham ST GeomFromText() duoc st dung dé
tra vé gia tri cho ¢t toa do cua mdi cay, gia tri toa d§ nay dugc tinh béng cap gia tri
Lattitude va Longtitude dugc nhap vao CSDL.

ST _AsText()

- Chirc ning cuia ham ST AsText 1a tra vé hién thi dang Point cua cot Geometry.

- CU phép: text ST_AsText(geometry);

SELECT ST_AsText(‘0101000000000000000000F03F0000000000000000 *);

- Gié trj tra vé: POINT(1 0);

Ham ST AsText dugc dung dé tra vé gia tri Lattitude va Longtitude ban dau tir
coOt dit liéu Geometry ham nay dugc dung vao thao tac chinh stra dir li€u.

ST_Distance()

- Chtrc nang:

Ham ST Distance tra vé khoang cach gitra 2 diém, gitta diém va dudng trong
khong gian 2D. Pon vi mac dinh 14 “meter”.

- CU phép: float ST_Distance (geometry g1, geometry g2);

- Vi dy: Khoang céach caa 2 diém POINT (0 0) va POINT (3 4);

SELECT ST Distance (‘POINT(0 0)’,’POINT(3 4)’);

- Két qua

st_distance=5;

Ham ST Distance() dugc dung dé hd tro tinh khoang cach giita cac cdy voi dang
diém trén ban do.

ST_Point_Inside_Circle

- Chtrc nang:

Ham ST Point Inside Circle tra vé sé lwong diém nam trong mot hinh hién thi
cho tat ca cac diém ma khoang cach ctia chiing tir hinh <= khoang céach.

Pon vi ctia ban kinh duoc do bang don vi ctia hé thong tham chiéu khong gian.
Dau ra ham c6 thé 1a POINT, MULTIPOINT, LINESTRING, MULTILINESTRING,

POLYGON, MULTIPOLYGON va GEOMETRYCOLLECTION.
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- Ca phap: ST_Point_Inside_Circle(geometry a_point, float center x, float
center_y, float R);
- Vi du:SELECT ST _Point Inside Circle(ST Point(1,2), 0.5, 2, 3);

- Két qua: Tra vé gia tri s6 luong Points trong vong tron ban kinh R
3.2.2 . Quy trinh thu thip va chuén héa dit liéu

3.2.2.1 . Thu thap dir li¢u cay xanh

Qua trinh thu thap dir liéu duoc tién hanh tai khuén vién treong DH Nong Lam
Thanh phd H6 Chi Minh trong giai doan tir thang 2/2014 dén 3/2014, ddi twong 14 tat
ca cay xanh trong khudn vién truong, cac khu thyc nghiém va ki tuc xa. Noi dung thu
thap dir liéu bao gom:

- Thong tin cay xanh: tén cay, XUuAt X, nam tréng, hién trang sinh truong,...

- Thong tin vé& sinh truéng cta cdy xanh: tinh trang sitc khoe, chiéu cao, duong
kinh than cay, duong kinh tan cdy, hudng phat trién, sdu bénh, ...

MJi cay xanh duoc thu thap can phai biét duoc ho hodc chi cua cay dé biét duoc
dac tinh sinh li va huéng cham séc cho cdy do, viéc c6 dugc thong tin vé ho, chi cua
mdi cay sé giup cho viéc théng ké cdy xanh theo ho, chi dugc dé dang.

Xac dinh vi tri khong gian ctia mdi cdy bang cach sir dung may GPS dé 1y toa do
Longtitude Latitude ctia mdi cdy hai gia tri nay khi dugc nhap vao CSDL sé& thé hién
dugc vi tri ctia mdi cay trén ban do dong thoi dir liéu khong gian nay s& duoc sir dung
dé thuc hién cac phép thdng ké vé mit khong gian nhu tinh khoang cach cay, tinh mat
do cay...

Bén canh d6 nhitng thong tin vé cong tic quan Iy va cham soc cdy xanh, lich bao
dudng, cit tia cay, ...ciling dugc khao sat.

Két qua thu thap toan bo cdy xanh trong khubn vién trudng bao gdm cay gb lau
nam, cdy canh quan va mot sb ciy cong nghiép & céc trai thuc nghiém véi sb luong

vao khoang trén 500 cdy cac loali.

3.2.2.2 . Thu thap dir li¢u voi tudi
Dt li€u voi tudi hién tai ¢ truong dugce thu thap bao gém cac thong tin nhu toa do
cua mdi voi, khu vuc dat voi, tinh hinh st dung cua mdi voi, ban kinh tuédi ctia voi.
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S6 luong voi tudi duoc thu thap va 1y toa do 13 114 voi phan bd & ven céac giang
duong, phan 16n dung dé tudi cac bai co va cdy hoa kiéng, tiy vao vi tri dat voi va
khong gian cdy xanh nén bd tri ban kinh 3m va 5m. Trong d6 c6 khoang 40 voi bi hu
hong va khong sir dung dé tudi tu dong ma dung dé gan 6ng tudi dé kéo dai khoang
cach do voi ty dong phun khong dén nhiing cay ¢ xa.

Mot yéu t6 nita anh hudng dén chit lwong voi tudi 1a do viée b tri voi khong déu
gay ap luc cho dudng éng dan nudc nghia 1a 1 dudng dng c6 qua nhiéu nhanh tudi nén

ap luc nudce khong du dé tuoi.

Hinh 3.7. Hién trang voi twdoi tai truong
Pé tai st dung cac phuong phap théng ké, phan tich cac thong tin vé cdy xanh
can thiét cho CSDL ciy xanh cua trudong, thu thap va xt 1y thong tin dé xay dung di
lidu ban d6 mang thong tin ca vé khong gian 1an thudc tinh, 1ap trinh phan mém hd trg
quan 1y cay xanh. Cu thé, qua trinh nghién ctru va thyc hién dé tai duoc tién hanh theo

so dd hinh 3.9.
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Thong tin cay xanh
\4

Ban d6 nén

Cac du liéu
lién quan

> Chuin hoa co s&
du liéu

\ 4

Xay dyng co so dir
lidu, cac mdi quan hé

Co so dir liéu
hoan chinh

1

I { Thlet 1ap ban } { Cép nhat } { Truy vén }
|

i

Phan mém
ho trg quan
ly cdy xanh

Xuat dor liéu,
in an két qua

Bao cao, thong
ké s lidu

Hinh 3.8. So do trinh tw thiét lap co sé div liéu trong qudn Iy cdy xanh
Chtrc ning cta phan mém va cac ludng xur 1y dir lidu khi ngudi dung twong tac

v6i phan mém duoc thiét ké nhu hinh 3.10.
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{ Bat dau ;

Dang nhap

Y

Phan mém

y \ \
Ban do Théng tin cay Cham séc Théng ké
1 Xemthongtin Nhap thém <G Theoddicdy |44 P1  Sickhoecdy |j€—
—— Chinh sira <H Tim kiém <H Dt lich cham soc [« > Dirligucdy =
1 Nhapdirliguciy | Cap nhat <A P Mat d6 cay —
)1 Théng ké mét dé cay | Xoa < =»| Chi(Hocty |<
S/
CSDL
» Chirc ning \ 4
- Lung dit liéu z it ;

Hinh 3.9. So do thiét ké chirc niing ciia phian mém
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CHUONG 4 . KET QUA NGHIEN CcUU

4.1 . Xay dung co sé dir liéu khong gian ciy xanh

4.1.1 . M6 ta dir liéu

- Dir liéu khong gian cua cay xanh thé hién boi cap toa do Lattitude, Longtitude
dung dé hién thi vi tri cta cy trén ban do.

- Dir li€u thudc tinh cua cay nhu chiéu cao, d6 rong tan cay, hinh anh cay, dac

tinh rung 14 cta cay (theo loai, chi)....

4.1.2 . Thiét ké co s& dir liéu cdy xanh

Pé tai tién hanh phan tich, thiét ké CSDL vé6i sy hd trg cua phﬁn mém
PostgreSQL Database Modeler, CSDL duogc thiét ké véi 6 thuc thé can quan tam la:
Thongtincay, theodoicay, chamsoc, congviec, nhanvien, vitrituoi.

- M6 hinh co sé dir liéu.

(= idcay serial «pk» (= idvoi text «pPK»
O tencay text ———| O tenvoituoi text

O xuatw text o ',')‘,._—Q——-t 0.0 O vitr geometry(POINT, 4326)
Ongaytrong  date e O idcay text

O vitri geometry(POINT, 4326) bngtincay_has_many_vitl < idcay thongtincay integer «fK»
O chatluong text e

QO idloai text {0.1)!

@ idloai_ioaicay text «fk»

[thbnﬁgrincay;héé_r}ianjf;chamsbc}:_

T ||(= idchamsoc text «pka»
o) O ngaychamsoc date
O idnhanvien text
Q idcay text
QO idcongviec text
ey P idcay_thongtinca) integer « K »
[ P idnt en text wfK»
2 idcongviec_congviec text «fK»
[ G idloai text « pk nn » 0.
vvvvv O tenloai text =
1) JZK Q
theodoicay !nhanvien_has_many_c[congviec_has_many_chamsoﬂ
O idcay text
O suckhoe text
O duongkinhtan smallint
O duongkinh smallint - -
O chieucao smallint RN R KOS (=idcongviec  text « pk »
O ngaytheodoi date O tennhanvien rext Ofencongviec  text
L) idcay_thongtincay integer «fk » o chuanmon text (9] yeucaucongviec text
© idtheodoi integer O diachi text

Hinh 4.1. Mé hinh co sé div li¢u
Céc bang dir li¢u:
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Bing 4.1. Mé td bdng thOng tin cay

thongtincay

Thong tin cay

STT Tén thudc tinh MO ta chi tiét Kiéu dit liéu

1 idcay Mé& cay xanh (khda Serial
chinh)

2 tencay Tén cay xanh Text

3 xuatxu Xuat x0r Text

4 vitri Vi tri Geometry(POINT,

4326)

5 chatluong Chat lugng ciy Text

6 idloai Ma loai cay Text

7 ngaytrong Ngay trong Date

- MO ta:

MBoi cay xanh s& duoc quan 1y béi mot idcay (ma cdy xanh) dé dap tmg cho viéc
c6 nhiéu nguoi ding nhap dir liéu vao cung lac nén ma cay s& co kiéu dir liéu 1a serial
dé tranh bj trung lip, moi ma cdy s& duoc stir dung cho cac cong viéc nhu theo dbi, lich
cham séc...Thudc tinh cia mdi cdy xanh s& gdm tén ciy la tén thong thudng hoic tén
khoa hoc, xuat xur cdy s& 1a ngudn gbc xuit x¢ & trong nude hay 13 cdy ngoai lai du
nhap vao, vi tri cady duoc thé hién béng cap toa do longtitude va latitude dung dé xac

dinh vi tri cua cay trén bang do, ma loai cdy s€ c6 moi quan h¢ vdi bang loai cay dé

xé4c dinh nhom loai cuia mdi cay.

Bdng 4.2. Mo ta bdang loai cdy

Loaicay Loai cay

STT Tén thudc tinh MO t4 chi tiét Kiéu dit lidu
1 idloai Ma loai cay Text

2 tenloal Tén loai Text

- Mo ta:

Loai cay dugc thé hién 1a ho, chi cua cay xanh, mdi ho, chi s& bao gém nhiéu cay
thudc vao nhom dé, viéc dinh danh bang loai cy s& gitip cho viéc thdng ké theo ho,

chi ciia toan bd cdy xanh dugc dé dang, khi biét duoc mdi cay xanh thudgc ho nao
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ngudi quan 1y s& biét dugc nhitng dit diém sinh thai cling nhu ché do chim séc cua
ciy d6 vi thé viéc nhap thong tin cdy can phai co thong tin vé loai cay.

Bing 4.3. Mo td bdng theo doi cay

Theodoicay Theo doi cay

STT Tén thudc tinh | M ta chi tiét Kiéu dit liéu

1 idtheodoi M4 theo doi Integer

2 idcay Ma cay Text

3 ngaytheodoi Ngay theo doi Date

4 suckhoe Strc khoe Text

5 duongkinhtan Puong kinh tan cay | Integer

6 duongkinh_1m3 | Buong kinh than cay | Double precision
7 chieucao Chiéu cao cay Integer

- Mo ta:

Théng tin khi tién hanh thu thap ciia mdi ciy bao gom sirc khoe hién tai cua cay,
chiéu cao, dudng kinh tan cdy va dudng kinh than ciy tinh tir mit dat 1én 1.3m, mdi
ma theo ddi s& thé hién cho mdi 1an tién hanh theo ddi trén mot cay nhéat dinh, mdi cay
s& c6 1 hay nhiéu ngay theo ddi.

Baing 4.4. Mo ti bang nhan vién

nhanvien | Nhan vién

STT Tén thudc tinh | Mo ta chi tict Kicu dit liéu

1 idnhanvien Ma nhén vién (khda chinh) Text

2 tennhanvien Tén nhén vién Text

3 chuyenmon Chuyén moén nhéan vién Text

4 diachi Dia chi nhan vién character(50)
- MO ta:

Béang nhan vién dung dé luu trir thong tin clia nhan vién , mdi nhan vién s& dugc
quan 1y boi mot ma nhan vién , thong tin nhan vién bao gém tén, chuyén mén,va dia
chi.

Bdng 4.5. Mé ta bang cong viéc
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congviec | Cong viéc
STT Tén thudc tinh M5 ta chi tiét Kiéu dit liéu
1 idcongviec Ma cong viéc (khoa chinh) | Text
2 tencongviec Tén cong viéc Text
3 yeucaucongviec Yéu cau cong viée Text
- MO ta:

Bang cong viéc dung dé luu trit thong tin vé cac cong viéc s€ dugc thuc hién
trong qua trinh chm séc cy, mdi cong viée s& duge lién két voi bang chim soc dé dé
dang bo tri lich cham soc cay.

Bdng 4.6. Mo ta bang cham soc cdy

chamsoc Cham soc

STT Tén thudc tinh | M6 ta chi tiét Kiéu dit liéu
1 idchamsoc Ma cham soc (khoa chinh) Text

2 ngaychamsoc Ngay cham soc Date

3 idnhanvien Ma nhan vién cham soc Text

4 idcongviec Ma& cong viéc Text

5 idcay Ma cay Text

6 baocao Bao céo Text

- Mo ta:

Méi cay s€ dugc 1én mot lich cham soc vé1 ma cay can cham soc, cong viéc cham
soc duoc dinh danh trong bang cong viéc, s€ c6 nhan vién ddm nhan cong viéc dinh
danh trong bang nhan vién.

< T mo hinh dir litu di xdy dung cong cu Model Export ctia phan mém
PostgreSQL Database Modeler dugc st dung dé tao script file sin dung cho viéc anh
xa mo hinh dit liéu xuéng hé quan tri CSDL PostgreSQL/PostGIS.

Vao Export sau d6 chon script véi dinh dang SQL file tuong ung véi phién ban

PostgrestSQL sir dung cho viéc anh xa mé hinh dit liéu xudng.
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[ Model ; 2 X ]

S Ei i m—S=S==SB=BvDBDB=———__—
it Export model to...
e
Database server:
Connection: local-db (localhost: 5432)
fr—— PostgreSQL: 9.3

mehow, is not

SQL file:
‘i | File: C:/Program Files/pgmodeler fcayxanh.sql ]

(| O L PostgresSQL: 9.2 Bt

SQJ Check if the system user has write permission on target folder.

“ PNG image:

Image:

Options: Zoom: | 100% Show grid Show the page delimiters

3
—' Check if the system user has write permission on image target folder.

oo Vigdeler [ oot J| %o

Hinh 4.2. Tao file script ditng cho viéc dnh xa mé hinh dii liéu xuong hé qudn tri
CSDL PostgreSQL/PostGIS
Tiép theo ta chon dudng dan, dit tén file (cayxanh.sql) va chon Export.
Tao database trén PostgreSQL: Khéi dong PostgreSQL, chon CSDL “cayxanh”,
vao menu Tools = Query tool
W poAdmin T — E =

File Edit Plugins View [Tools| Help

=)
;3 Vg | l .@3 Rule enabled?
s 3

Trigger enabled?

Disable triggers
Server Groups e
=) @ Servers (2) Enable triggers
g8 Cay_nhoms (203.1 Validate foreign key
=) PostgreSQL 9.2 (lod

[

Validate check constraint

B Validate domain check constraint
_) postgres

H template_pq¢
-4 Tablespaces (2] Connect
i{Z) Group Roles (0)
@#-£&4. Login Roles (1)

Slony Replication >

Disconnect server
Disconnect database
Start Service

Stop Service

Reload configuraticn
Pause replay of WAL
Resume replay of WAL

Add named restore point

Debugging >
Query tool Ctrl-E

Scripts >
View Data >
Reports 3

Hinh 4.3. Chon céng cu Query tool trén menu Tools trong pgAdmin 111

Hoac chon Execute arbitrary SQL queries trén Tool bar.
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File Edit Plugins View Tools Help

SO -G

SERE R

saL) | B
P z

0 s

| Execute arbitrary SQL queries, bs Statistics Depq

I

Hinh 4.4. Nut lénh Execute arbitrary SQL trén Tool bar trong pgAdmin II11
Tiép theo, cira s Query xuét hién, vao menu File 2 Open, chon duong dan dén

file cayxanh.sql

File Edit Query Favourites Macros View Help
ERJREO|OAL|DMERE R |0 cayxenh on postgres@localhost: 5432 [+
SQL Editor | Graphical Query Buider < || [Qltputpane X

Exg Me: »
Previous queries | [ peeteat plain ssa b v
stgx cdeler) . a

SET check_function bodies = false;

ddl-end

-- object: public.thongtincay | type: TABLE
EICRERTE TABLE public.thongtincay(

idcay serial,

tencay text,

Xuatxu text,

ngaytrong date,

vitri geometry(POINT, 4326),
chatluong text,

idloai text,

CONSTRAINT cay BRIMARY KEY (idcay)

Scratch pad X

= public.congviec | type: TABLE --
EJCREATE TABLE public.congviec(

idcongviec text,

tencongviec text,

yeucaucongviec text,

CONSTRAINT cs BRIMARY KEY (idcongviec)

- public.chamsoc | type: TABLE —-
| EJCREATE TABLE public.chamsoc( i
« i »

Hinh 4.5. M¢ file cayxanh.sql trong civa sé6 Query
Tiép theo, thuc thi truy van bang cach chon Execute Query trén tool bar
‘D H & b % b g
0L Falter | coahica oo e [Execut guery]
Hinh 4.6. Thuee thi file cayxanh.sql biang Iénh Execute query

Sau khi thyc thi 1énh Execute query, cac bang dir li¢u dugc mo ta s€ dugc cai dat

trén h¢ quan tri CSDLPostgreSQL/PostGIS.
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File Edit Plugins View Tools Help
e Y P
r@ & % o | &2 (g8~

Sl | properties Sutstrs | Depmdences  Depcents
p— e

Ut
Engish United States. 1252
Character type Englsh United States. 1252

"Suser”, publc, sde

Hinh 4.7. Céu triic bang CSDL sau khi dit ligu dwoc mé ti dwoc cai dit trén hé
qudn tri CSDL PostgreSQL/PostGIS

4.1.3 . Tao CSDL trén PostgreSQL/PostGIS

4.1.3.1 . Tao CSDL méi

Tao mdt CSDL méi s& hd tro viée luu trix dix lidu khong gian va dir li¢u thude
tinh, viéc thao tac vdi dir li€u duoc thuc hién bf:ing cac cau lénh SQL, database duoc
tao ra s& hd trg viéc Iwu trir va hién thi cac 16p dir liéu.

Login vao PostgreSQL bang pdAdmin III, click phai vao Databases chon “New
database” dé tao mot database hoan toan mdi, hd trg dir liéu khong gian, dit tén 1a
cayxanh. Muc Owner chon mac dinh 1la Postgres, muc Template chon
template_postgis 21, viéc chon Template dén database template postgis 21 s& hd tro
céc kiéu dir lieu khong gian, cac ham tinh todn lién quan dén toa do dija li va khong

gian.

4.1.3.2 . Import dir liéu vao PostgreSQL/PostGIS

Chon CSDL “cayxanh” vira méi tao, vao menu Plugins chon PostGIS Shapefile
and DBF loader 2.0 dé Import shapefile vao CSDL .
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e "Q L _— cEm
Fle Edt [Pgas) Ve Took Help
P d s ;fﬁ ' G
PostS Shapefil and DBFloader 20 =
(Omect browst —_
Properies Sk Deerdences | Depecers i
1 Server Groups iets
= ses) Py e
B Cay_rhoms (203.113.18. 155543 e o
2] Postes 92 st 543) = A
1 Datess 3 “l
“hs 2 s
Z': =g
J postyres Z
3 = Tlespare default
- e o 21 - :1“
el o
fgcuprissf) o) e
&4, LognRoes (1) =Colsion Engih Uied Staes, 252
= Charactertpe Frgish Unied Sttes, 1252
=Defatsena
“Defat AL
= Default sequence AL
=Defaltfncon ACL
=Defattpe AL
=seath peth e, bl sce
= Mo comections? fes
~Comeced? fes
= Comnecton it -4
= Sysen dteise? o

Hinh 4.8.Menu Plugins trong PostgreSQL
Hodc click chon Execute the last used plugin trén Tool bar.

File Edit Plugins View Tools Help

PO % TS

e Execute the Iast used plugln ]

Hinh 4.9. Nt lénh Execute the last used plugin trén Tool bar
Xuat hién cira s6 PostGIS Shapefile Import/Export Manager.

&9 PostGIS Shapefile Import/Export Manager
[ PostGIS Connection .
[ View connection details... ] ‘

Import | Export |

Import List-
| Shapefile Schema Table Geo Column SRID Mode Rm

( Add File ]

[ options.. | [ 1mpert | [ About | [ canca |

Log Window

Hinh 4.10. Ciza sé PostGIS Shapefile Import/Export Manager
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Chon host két ndi sau d6 chon shapefile va Import vao CSDL, cac 16p dit liéu nén

import vao CSDL gdm c6:

- Lép dir liéu nén ranh giéi hanh chinh cua truong DPH Néng Lam Tp HoO Chi

Minh.

- Lép dir liéu cac giang dudng cua truong PH Nong Lam Tp H6 Chi Minh.

- Lép dit liéu cac khu ki tac x4 sinh vién cua trudng DH Nong Lam Tp HO Chi

Minh.

- Lop dit lidu dudng giao thong tai truong DH Nong Lam Tp Hd Chi Minh.

Sau khi import shapefile vao CSDL thi c4c record xuat hién day du di liéu thudc

tinh va dir li¢u khong gian.

| Edit Data - PostgreSQL 9.2 (localhost5432) - cayvanh - public.giangduong o 8 i|
File Edit View Tools Help
TEDI T RIS
\gid ten keyword  |image geom 4
[PK] serial | character val character vai character varying(10 geometry(MultiPolygon)

11 Whé thi dulha thi ddupicture/S.ipg

2 |2 17 boi dusn T bbi dudn picture/3.jpg  |010600000001000000010300000¢ =

3 3 T uom tao |IT uom tao picture/4.jpg

4 |4 Rang Déng Nha Rang Dépicture/d.ipy

5 |5 1T ngoai ngTrung tém Npicture/33.jpg  |010600000001000000010300000(

6 |6 TT CN dia ¢ 17T Cong Nghpicture/11.jpg | 010600000001000000010300000¢

1 7 Thién Ly |Nha Thién Lpicture/22.jpg

8 & IT Tin hoc IT Tin hoc picture/12.jpg  010600000001000000010300000¢

9 |9 Khoa MI-IN Khoa IN-MI picture/14.jpg

10 |10 Phong TN ho Phong TN hopicture/24.3pg  010600000001000000010300000(

11111 1T CN&TB nhTT CN va TBpicture/15.iva 010600000001000000010300000( A
Seratch pad X
4 )

21 rows,

Hinh 4.11. Dit liéu bdng giing dwong trong database cayxanh

4.2 . Xay dung cac module quan ly cay xanh

4.2.1 . Ban d0 hién thi vi tri cdy xanh

Ban dd (Map document) trén ArcMap dugc chon duong din dé hién thi khi thuc

thi su kién Load Form. Mdi mot ban db trong Arcmap co thé c6 mot hay nhiéu data
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frames. Data Frame 1a mot nhom céc 16p (Data layer) cing duoc hién thi trong mot hé
quy chiéu. Mdi Data Frame c6 thé c6 mot hé quy chiéu riéng. Cac Data Frame duoc
hién thi riéng biét trong ché d6 Data View va c6 thé hién thi trong cing mot Layout
View. Thong thuong, mot ban do don gian chi c6 mot Data Frame va can st dung
nhiéu Data Frame khi can in thém mét s6 ban d6 phu trén 1 manh ban d6 chinh.

Ban dd nay duoc két ndi v6i Database dé hién thi cac 16p dit 1i€u da luu trir trén
Database, bén canh d6 viéc cap nhat dir licu truc tiép trén ban dd cling s€ dugc luu trix
nguoc lai Database.

Quy trinh tao mot (Map document) lién két voi CSDL PostgreSQL dugc thuc

hién nhu sau:

Chon cong cu M (Add Query Layer) theo duong dan File->

Add Data-> Add Query Layer

Trong hop thoai New Query Layer ta chon Connections. .. dé tao két néi méi dén

CSDL sau d6 chon New dé tao méi mot két ndi.

T
~
New Query Layer { T
Connection: | v Connections ...
List of Tables: Columns:
Mame Name Type Nullable
Mame:
Query:
[ Show Advanced Options Validate

Hinh 4.12. Hjp thoai New Query Layer
Trén hop thoai Database Connection ta bat dau khéi tao mot két ndi dén CSDL
cu thé trong dé tai 1a dén CSDL PostgreSQL.
- Muc DBMS Client: Chon hé quan tri CSDL ma ta muén két ndi.

- Muc Data Source: Chon ngudn két ndi dir liéu.

- Muc Database: Chon tén CSDL can két ndi.
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- Nhap Username va Password dé két ndi véi CSDL sau dd chon Test

Connection dé ki€ém tra lai két noi.

Database Connection

DBMS Client: postgresgl

Data Source: localhost
Diatabase: cayxanh

(If supported by your DBMS)
Account

Authentication [Dambase Authentication

Username: postgres

Password: LU

Save username and password

Test Connection

Hinh 4.13. Hgp thoai Database Connection
Sau khi thuc hi¢n xong viéc tao két ndi thi toan bd dit liéu trén Database s& hién
thi trén hop thoai New Query Layer, dit liéu mudn hién thi 1én ban d6 bang cach Click
chon cac bang dir liéu trong khung List of Tables khi d6 cac ¢t thudc tinh ctia bang sé
hién thi trong khung Columns hoic st dung cac cau SQL don gian dé truy xudt dit liéu

trong khung Query.

p:

| New Query Layer (2

Connection: cayxanh A Connections ...

List of Tables: Columns:
Mame * | | Name Type Mullable
Ecayxanh‘public.layerl geom Geometry Mo
Ecayxanh‘public.loaicay gid Long Integer Mo
Emyxanh‘public. nen objectid Long Integer  No

Ecayxanh‘public.nhanvien =
Ecayxanh‘public.polycay b
Ecayxanh‘public.rasher_columns
Ecayxanh‘public.raster_overviews

Ecayxanh‘public.ten 5
Mame: Ban db nién|
Query: select * from cayxanh.public.nen -

[ show Advanced Options Validate
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Hinh 4.14. Chon dit liéu trong hop thoai New Query Layer
Ban dd sau khi dugc két ndi voi CSDL thi toan bo dir liéu thudce tinh va khong
gian s& dugc cdp nhat song song nghia 1 khi ban d6 duoc Load 1én Form thi viéc cip
nhat dir li€u trén Form sé déng nghia voi viéc nhap dir li€u truc tiép trén giao dién lam

viéc cua CSDL.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Dgas B %9 b~ 11000 F BRI e a2
REMQ I« -0 8@ Bl hHS Gl Editorr
Table Of Contents X
EEEE
2 & layers
CuXa
2]
=5 Tén
BuBng
= B Gidng Buéng
]
g Ban db né
[ ArcToolbox | = Table Of Contents [@e|en <
Open an existing ma 106.783 10866 Decimal Degrees

Hinh 4.15. Bén do dwoc load tir CSDL PostgreSOL

Dé hién thi dit liéu trén ArcGIS vao Form trén giao dién visual studio thi nguoi
ding chi viéc khai bdo va truy xudt cic cong cu c6 san. Vi du sau ddy mo ta quy trinh
hién thi mot ban d6 dang Shapefile vao form bang ngén ngir C#.

Budc 1: Tao Project méi gdm form hién thi dung dé hién thi ban dd, form nay s&
chtra toan bo cac khung nhin ctia Arcmap bao gdbm Map Control, Layer Control,
Toolbar Control,...

Budc 2: Chon cac cong cu hién thi trong thanh cong cu ArcGIS Windows Form

Céc chuc nang dugc chon bao gém:

1. ArcGIS Engine TOCCOntrol 12 cira s hién thi cac 16p ban d6 ma chuong trinh
Add vao.

2. ArcGIS Engine MapControl 14 ctra s6 thé hién nop dung cua cac 16p ban d6 ma
chuong trinh Add vao.

3. ArcGIS Engine Toolbar Control 1a thanh céng cu dé Add cac tool cia ArcGIS

Engine vao nhu: Add, Save, Zoom, Pan, Full Extent,...
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4. ArcGIS Engine PageLayoutControl 12 khung nhin ban do.

5. Licence Control dung dé kich hoat cac géi cong cu cia ArcGIS Windows
Form.

Bén canh d6 bo cong cu ciia ArcGIS Windows Form con c6 nhiéu ctra sd hién thi
va phan tich khic nhung do dé tai khong sir dung nén khong can hién thi cac cong cu
nay.

Budc 3: Kich hoat cac b thu vién cua ArcGIS Engine trén Visual Studio béng
cach nap cac bd thu vién vao Class két nbi.

Cac bo thu vién bao gém:

ESRI.ArcGIS.Carto

ESRI.ArcGIS.Controls

ESRI.ArcGIS.Display

ESRI.ArcGIS.Geometry

ESRI.ArcGIS.SystemUl

ESRI.ArcGIS.esriSystem

Buéc 4: Chon ban do6 dé hién thi trén From.

Chon dudng dan ciia ban d6 dén cac khung nhin MapControl, PagelLayoutControl

sau d6 chon cac Tool ho trg trong thanh Toolbar Control.

S— ——
L% r = = 2 - ~ a'\

| 5% PHAN MEM QUAN LY CAY XANH Sy |
Bin DO Danh Sich Ciy | Theo Doi Ciy | Cong Viée | Quan Ly Nhan Syr | Cham Séc | Thong Keé |
Théng Tin Lép Bin Do

|| @ < ¥ Emvo o o EINE ML E R DR

Hinh 4.16. Bdn do dwoc hién thi Ién Form bang ArcGIS Engine
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4.2.2 . Thém dirliéu cay xanh

- Churc nang:

Form thém cay duoc sir dung khi can thém méi thong tin ciy xanh.

- Thao tac thuc hién:

Sau khi ding nhép vao tng dung thanh cong ta tién hanh thém méi mot dir lidu
cdy xanh bang 2 cach:

Céach 1: Double Click vao ban dé tai vi tri can thém cay néu di dinh vi chinh xac
vi tri cdy trén ban dd, thao tac nay dugc thyuc hién thi Form nhap cay sé lay hay gia tri
X,y twong Ung vdi cdp toa do tai vi tri d6 va truyén vao Textbox, viéc con lai 1a nhap

cac thong tin vé thudc tinh cay dé hoan tat cong viéc.

Céach 2: Nhap moi thong tin cay xanh bang cach Click vao nit (thém)

dé thém céc thong tin ctia cAy xanh cAn nhap thém.

rﬂH Nndp Thim Cay 1 IS .“ i e -.nﬁﬁﬂ
Théng Tin Nhip
Tén Chi (Ho) He Tric Dao ”
Tén Cay Hoa Sira
Xuit X Cay ban dia ]

K| Neay Tréng Saturday , May 24,2014 [ I

|

ChitLuwong L4 %
Vi Tri Long 106.785117037  pa¢ 10.873673784:

K

= ——— = )|

Hinh 4.17. Form thém mdi cdy xanh
- Mo ta:

Trén form Nhap thém cay thi mdi don vi cdy xanh can nhap s& gom:

Tén Chi(Ho): La tén chi hoac ho cua cay, ngudi dung chi can thao tac chon tén
chi hodc ho tir ComboBox do dit liéu vé chi, ho cay da dugc luu trir trén bang Loai
Cay trén CSDL mbi don vi Chi(Ho) s& twong Gmg véi hinh dai dién, néu c6 mot don vi
cay thudoc mot loai moi thi ta tién hanh thém méi dir lidu loai cay trén Tab danh sach

cay.
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Vi tri: Vi tri cda cay la cdp toa do Lattitude va Longtitude cap toa do nay khi
nhip vao CSDL s& dugc chuyén ddi vao cot toa do theo kiéu dir liéu 1a Geometry,
viéc chuyén doi nay s€ giup cho viéc hién thi dugc vi tri khong gian cua cay 1én ban
do.

Céc thong tin nhu Tén ciy, Xuét xr, Ngay trong, Chat lwong can dugce nhap vao

Textbox hoic chon tir ComboBox dé thém cac thong tin can thiét cia cdy sau d6 hoan

Nhip |

tat bang cach Click vao nit l (nhdp) trén form.

Thao tac nhap két thuc bang thong bao nhap thanh cong véi tén ciy vira nhap.
Théng Bac Nhip L —

Pa MNhap Thanh Céng tén Cay: Hoa 5ia

Hinh 4.18. Théong bdo nhdp thanh cong cdy maoi

4.2.3 . Cap nhét thugc tinh cay xanh

- Chtrc nang:

Form chinh stra thong tin cdy xanh duoc dung khi ngudi dung mudn cap nhat
thdng tin cay xanh.

- Thao tac thuc hién:

Dé chinh sira thong tin ctia mot cdy xanh ta Click chon vao nit (stra)

trén Tab danh sach cay.
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B cih sty - - L
Chen ID Cay
Can Chinh Sira . _ .
ID Cay Méi Ngay Trong Satarday , May 24,2014 ~
ID Cay ID Loai Chit Lwgng
2 -~ TenCiy Long
Xuit X
Lat |I
Mi Ciy ID Loai Tén Ciy Xuit Xir Ngay Tring Chit Lwong Long Lat
*
‘ [ b
| Refresh | | Swa | [ Thoat |
= = = — ]

Hinh 4.19. Form chinh sira thong tin cdy xanh

- Mo ta:

Trén form chinh stra cdy ta chon ID ciy can chinh stra tir ComboBox “ID Cay”
sau khi chon Id cdy thi toan bd thong tin ciia cAy dugc chon s& duoc dd vio cac
textbox twong ung, hoidc click vao nut (refresh) dé load tat ca cac cdy 1én datagrid sau
d6 click vao dong thudc tinh cua ciy can chinh sira.

Pé tién hanh chinh stra nguoi dung sé thay doi thong tin twong Gng trén céc

Siea

textbox sau d6 hoan tat bang cach click vao nat (stra) trén form.

Cong viéc chinh sira hoan tat bang thong bao sira thanh cong va Id ciy vira dugc

chinh stra.

Théng Bao Sira @

Brd Sia Thanh Céng Ma Céy: 3

—_—--—]

Hinh 4.20. Théong bdo chinh siva thanh cong ciy xanh
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4.2.4 . Tim kiémdir li¢u ciy xanh

- Churc nang:

Form tim kiém thuc hién cong viéc tim kiém thdng tin cua cdy xanh trén CSDL.

- Thao tac thuc hién:

Dé tim kiém thong tin ciia mot ciy xanh ta Click chon vao nut

trén Tab danh s&ch cay.

Tim

(tim)

*

4

T

e — TmAs R g A e
Nhip ID Cay
ID Cay 3 v [ Tim l l Xoba ] l Thoat l
Danh Sach
Ma Tén Cay IDLoai  XuhtXi Naay Geom
Cay N * Trong
» EN Hoang Nam Ho Min... |CAy bin dia 5/1/2014 0101000020E6] ||

Hinh 4.21. Form tim kiém théng tin cdy xanh

- Mo ta:

Pé tién hanh tim thong tin cua cdy xanh ta co thé nhap truc tiép id cdy vao

ComboBox ID Cay hodc chon céac ID cady da dugc luu trén CSDL tai Combobox ID

Cay sau d6 chon nut

Tim

(tim) trén form.

Két qua 13 thong tin clia cAy xanh can tim s& hién thi trén datagrid. Qua trinh tim

kiém két thic ta chon nut

Thoat

Théng Bao Thoat

(thoét) trén form.

Hinh 4.22. Théng bdo thodt khdi form
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4.2.5 . Xoadir liéu cay xanh
- Churc nang:
Form x06a cay thyc hi¢n cong viéc xda thong tin ciia cay xanh trén CSDL.

- Thao tac thuc hién:

Dé xoa thong tin cua mt cdy xanh ta Click chon vao nut . (x06a) trén
Tab danh sach cay.
o X6s Cay —
Nhip ID Cay
ID Ciy - | Xo6a H Tim || Thodt |
Danh Sich
Un DL Techy  Xeitxe e o

Hinh 4.23. Form xda théng tin cay xanh
- Mo ta:
Pé tién hanh x6a thong tin cta cAy xanh ta co thé nhép truc tiép id ciy vao

ComboBox ID Cay hoac chon cac ID cay da dugc luu trén CSDL tai Combobox ID

Xoa , n
Cay sau do chon nut (x0a) trén form.

Hoic ngudi ding c6 thé tim kiém thong tin cdy xanh trude khi x6a bang cach

. . , Tim . n A , . A . N ~ ’ ,
click vao nut (tim) trén form dé xac dinh thong tin cay xanh s& x6a sau do

maoi tién hanh thao tac xoa.

Két qua 1a thong tin ciia cdy xanh can tim s& bi x6a trén CSDL. Qua trinh x0a cay

xanh két thiic ta chon nut [ Test ] (thodt) trén form.
rThE:rlg Bao Thoat - l"' E I

Eej- Ban cé mudn thoat ?

Hinh 4.24. Théng bdo thodt khoi form
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4.2.6 . Thém thong tin theo do6i cay xanh

- Churc nang:

Form thém thong tin theo ddi cay dugc dung dé nhap théng tin theo ddi vé stc
khoe va cac thong s cua cay theo thoi gian.

- Thao tac thuc hién:

Khi can thém thong sb vé strc khoe thu thap dugc cia mdt cay xanh ta chon vao

nat (thém) trén Tab “Theo D&i Cay” dé thém dir liéu theo ddi cay xanh.

g Nhip Théng Tin Theo Dai C&y“

DT]lﬁng Tin Chi Tiét

Ngay Theo Déi Saturday , May 24,201~

Mi Cay 2
Tinh Trang Sirc Khie Tot v Thoat

- (m)

Bwimg Kinh Tan 12

Bwimg Kinh (1m3)

Chiéu Cao

Hinh 4.25. Form thém mdi thong tin theo d0i cay
- Mo ta:
Trén form nhap thém thong tin theo ddi ciy ta chon id cdy can nhap thong sb theo
ddi tir ComboBox “Ma Cay” sau d6 nhap cac thong s6 nhu: Ngay theo dbi, tinh trang

strc khoe, duong kinh tan, dudng kinh than va chiéu cao vao céc textbox tuong ung.

Thao tac thém thdng tin theo dBi cdy hoan tit bang cach chon n1’1
(thém) trén form.
Thong bao hoan tit cong viéc thém xuét hién cing véi id cdy vira duge nhap

thong tin.

Théng Bao Nhip

Hinh 4.26. Théng bdo hoan tit thém théng tin theo ddi cay
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Mbi don vi cdy xanh khi duoc theo dbi s& dugc theo ddi theo mot khoang thoi
gian va véi nhiéu 1an theo di va lay thong s6 nén khi tim kiém thong tin theo di cay
ngudi dung chi can nhép id cdy thi toan bo cac thong sb ciia cy s& duge sip xép theo

mot qua trinh gitip cho ngudi quan 1y ndm duogc tinh hinh phat trién cia cay.

Puwong 2
b Tinh Trang Mi Neay Kish  DUYou8
Theo N 2 S = Kinh
= Cay Theo Doi Tan
Déi -
Cay

» I Tt 2 4/3/2014 3
2

Tot 2 5/24/2014 12

-

| sia ]

Hinh 4.27. Dit li¢u theo ddi cay

4.2.7 . Théng ké khong gian ciy xanh

- Chuc nang:

Khi cdy xanh duoc quan 1y bang dir liéu khong gian thi cong viéc tinh toan mat
d6 va khoang cach cay dugc thuyc hién dé dang hon bang cac phép phan tich khong
gian dya vao toa do cua cdy, bang cic cong cu ndy sé giup cho viéc quy hoach trong
moi, tia thua cdy dugc thyc hién dé dang hon.

- Thao tac thuc hién:

Dé tinh toan mat do cay xanh trén mot vung ta thuc hién b%mg cach Right Click

trén ban do hién thi dé kich hoat form thdng ké theo khong gian.
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=l

A - [ — R =

Nhip thong tin
Lat 10.87172005 Long 106.7832854 Bin kinh 1 )
Théng tin chi tiét

Mi . o a Xuit Ngay 5

Cay ID Loai Teén Cay Xir Trong Chat Lugng Geom

" L
Téng ciy | Lec | [ Tnoat
- |

Hinh 4.28. Form thong ké cdy theo khéng gian

- Mo ta:

Khi chon mét vj tri trén ban d6 thi form s& 14y cip toa d6 x,y tai vi tri d6 dé 1am
tam. Sau d6 ngudi dung chi can nhap ban kinh cua ving can tinh mat d6 cay, do dai
ban kinh nhap vao s¢€ 1a do dai cia duong tron dugc ve trén ban dd véi tm duong tron
13 vi tri click chon.Toan bo cac diém cay nam trong duong tron nay s€ duoc hién thi

1én Datagrid dong thoi sé lwong cay ciing dugc hién thi trén form.

. A . ’ . l Loc I A 2 ~
Sau khi nhép ban kinh ta chon nit (loc) trén form dé€ loc ra nhiing
A M \ .
cay nam trong vung quy dlnh
a) Théng Ké Khéng Gian Cay E— — S | B |t
Nhip thong tin
e 10.87261551 Ga 106.7842622 Ban kinh 300 @
Théng tin chi tiét
EI;; Tén Ciy i;ﬁt ?:rgc:?:g ID Loai Geom Chit Lwgng !
- Céy ban... 4/3/2014 Ho Cau Dira 01010000... | Tét
6 Tram Céyng.. 5/23/2014  Hg Tric Pao 01010000... | Tét i
7 Hoa Sira Céy bin.. 5/24/2014  Ho Tric Pao 01010000... | Tét
*
« m L3
Téng ciy 3 Loc ] [ Thoat
4|

Hinh 4.29. Két qud form thong ké khéng gian cdy
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4.3 . Quy trinh xAy dung h¢ thong twéi tiéu

4.3.1 . Hién trang voi tudi cua truong

Dir liéu voi tuoi thu thap dugc da cho théy ) luong voi tudi hién tai ctua truong
chua dap tmg du yéu ciu cua viéc tudi tiéu cho ciy xanh, sd luong voi hu hong
nhiéu.Mot yéu té nita anh hudng dén chat luong voi tudi 1a do viée bd tri voi khong
déu gay ap luc cho duong 6ng din nudc nghia 1a mot dudng dng c6 qua nhiéu nhanh
tudi nén 4p luc nude khong du dé tudi.

Hién trang stir dung voi tudi sau khi tién hanh khao sat duoc mé ta & bang 4.7

Bing 4.7. Bing théng ké hién trang sir dung voi twdi

Hién trang voi S6 lwong
Tong luong voi 114
Voi dang st dung 70
Vo1 hu héng 28
Voi bi thay thé 16
Voi tudi dugce cay 31
Voi khong tudi dugce cay 39

Tu dit li¢u voi thu thap tai truong ta co thé tinh toan duoc sb lugng cay dugc tudi
v6i hé thong voi hién tai bang cach 13y toa d6 clia timg voi cung voi tinh hinh sir dung
ta c6 thé biét duoc sb luong cay duoc tudi & mdi voi va suy ra sb lugng cay dugc tudi

bang voi phun tu dong cua toan trudng véi modi voi ¢ ban kinh tudi 1a Sm.

o ®
5 T e

- . .
2 nen
B . o ¥ Ol B g e ss 0%,

e.00.0 00 ©000 00

W 5 W
. E: % |

Hinh 4.30.Bdn dé vi tri cdy xanh dwgc chéng lén I6p bin dé vi tri voi twéi
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Dé dém duoc sé luong cdy duoc tudi cia mdi voi nghia 1a dém nhirng diém cay
nam trén ving dém Sm ctia mdi vi tri voi ta phai tién hanh 1ap thém cOt tinh ) lugng
trén bang thudc tinh cua 16p cdy xanh sau d6 lién két voi bang thude tinh cua 16p voi
tudi dé biét sb lugng cdy thude mdi voi.

Tién trinh tinh toan sb luong ciy dugc tudi thuc hién nhu sau:

- Tao thém Field Count trén bang thudc tinh cia 16p cay xanh.

Add Field (L2 o)

Name: Court|

Type: [ Short Integer v ]

Field Properties

[ Precision [o |

LOK ][ Cancel ]

Hinh 4.31. Tao Field Count trong bang thugc tinh cdy xanh

- Chon chirc nang Join vdi bang thudce tinh cta 16p vi tri voi tudi

EArcToolbox ax l
' <, Adj{ 1
' A Co
---"‘“ Bean B
;‘% Che Remove
% Cop| & Open Attribute Table
& f
-7 Delg| Joins and Relates » H Join... “
-.#%, Dicq R rer
» },% Feall @ Zoom To Layer emove Join(s) »
*‘.Q Featl : Relate...
»"% Feat] Visible Scale Range 4 Remove Relate(s) »
- Feat Use Symbol Levels
...".% Feat] 4 2o
A Min Selection 4 *
'\ Mul Label Features
-3 Poir| A
‘ _»_.r_% Pol Edit Features »
b -* Rep
o« B
N %p!!ﬁ 9g  Convert Features to Graphics...

ETabIeOf Cantente Convert Symbology to Representation...
(28 &8 Dt ;
; = &7 layers < Save As Layer File...

=] cay &> Create Layer Package...

* .
5 m [ Properties...
[

i

Hinh 4.32. Chirc néang Join.. trén layer voi twdi
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- Chon phuong thirc tinh tong (Sum) trong cira s6 Join Data

r
Join Data . @]ﬂ

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?

[Join data from another layer based on spatial location V]

1. Choose the layer to join to this layer, or load spatial data from disk:

[ cay =l
2. You are joining: Points to Polygons

Select a join feature dass above. You will be given different
options based on geometry types of the source feature dass
and the join feature dass.

@) Each polygon will be given a summary of the numeric attributes of
the points that fall inside it, and a count field showing how many
points fall inside it.

How do you want the attributes to be summarized?
[] Average [] Minimum [] Standard Deviation
[¥] Sum [] Maximum [ Variance

) Each polygon will be given all the attributes of the point that is
closest to its boundary, and a distance field showing how close the
point is {in the units of the target layer).

Note: A point falling inside a polygon is treated as being closest to
the polygon, fi.e. a distance of 0).

3. The result of the join will be saved into a new layer.
Specify output shapefile or feature dass for this new layer:

C:\Users\Administrator\Desktop20140509\New Folder (3)\Jo

o) [

Hinh 4.33. Ciia s6 Join Data

Két qua ta c6 duge so lugng diém chira trong moi vung dém cua voi tudi & cot

Count
Table
FERAE 2"\ R
Join_Output 2 X
FID | Shape | cay FID | Id | ORIG_FID }f Count_{ Sum_ID | Sum_DUONGK| Sum_DUON_1 | Sur »
8 | Polygon 8| 0 0 2, 0 0 0
9 | Polygon 9l o 0 0 0 0 0
10 | Polygon 0] 0 0 1 0 0 0
11 | Polygon 11 0 0 0 0 0 0
12 | Polygon 12 0 0 0 0 0 0
13 | Polygon 13 0 0 2 0 0 0
14 | Polygon 14] 0 0 4 0 0 0 £
15 | Polygon 15 0 0 2 0 0 0
16 | Polygon 6] 0 0 8 0 0 0
17 | Polygon 17| 0 0 2 0 0 0
18 | Polygon 18] 0 0 2 [] 0 0|
19 | Polygon 19 0 0 0 0 0 0
20 | Polygon 20| 0 0 2 0 0 0
21| Polygon 25|, 0 0 0 0 0
22 | Polygon 2| 0 0 3 0 0 0
23 | Polygon 2| 0 0 1 0 0 0
24 | Polygon 24| 0 0 0 0 0 0
25 | Polygon 25| 0 0 0 0 0 0
26 | Polygon 2% 0 0 2 0 0 0
27 | Polygon 27| 0 0 0 0 0 0
28 | Polygon 28| 0 0 1 0 0 0
29 | Polygon 29 0 0 2 0 0 0
30 | Polygon 30| 0 0 0 [] 0 0
~ 31/ Polyaon 3] o 0 4 0 0 0 x
< T | »
oA 0 » » [[E|S | 0outof 70 Selected)
}Join_Output_Z |

Hinh 4.34. Bdng thuéc tinh cia layer voi twéi
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Cot Count_ ctia bang thudc tinh sau khi lién két cho ta két qua sé luong cdy nam
trong ving dém cua mdi voi tudi. Nhitng hang c6 gia tri bang 0 chimg to khéng co
cAy nam trong ving ban kinh 5m, 1i do cac voi khong tudi duge cdy nao 13 ¢6 thé do
voi dung dé tudi tham cé hodc 1a dung tudi cac loai cdy hoa kiéng nho thoi gian sinh
séng ngan ma dé tai khong thu thap dé quan 1y. Nhu vdy voi hé théng voi tudi hién tai

s& tudi duge cho 61 cy trong tong sb hon 500 cay trong khuén vién trudng.

4.3.2 . Quy trinh phén bd voi twdi

Trén co s& phan chia khu vyc phan bd cay va do hé théng vo1 tudi hién tai cua
truong chua dap Gmg duoc yéu cau tudi cho toan bo ciy xanh trong khuon vién trudng,
viéc tudi bang xe hién nay tén nhiéu chi phi va ciing khong tudi dugc nhing ciy o
cach xa dudng giao théng nén mét quy trinh phan bd voi tudi duge dé xuat theo thuat
toan v&i xu hudng giam dan dién tich chua tudi nhu sau:
Pau vao: Cho mét da giac (mot polygon) dugc cho 1a khu vuc trdng cdy va ban kinh
tudi moi voi 1a r mét.
Pau ra: Tap cac diém (voi tudi) sao cho cac ving tudi tron phu gan kin da giac.
Luu ¥: do ving trong ciy tai truong 13 ving dat trong nén khoang hé giita cac ving
tudi tron khong qué 16n duoc xem 1a chap nhan dugc nghia 1a cac khoang ho s& duoc
cung cip nudc.
Quy trinh thuat toan dé xuat:

- Budc 1: Lam tron da giac, loai bo nhirng géc canh qua nhon.

- Buéc 2: Lay vung dém véi ban kinh —r mét cho da giac, ving dém méi s& nam
hoan toan phia trong da giac. Cong cu thyuc hién 1a Buffer Tool. Sau d6 chuyén
sang budc 3.

- Budc 3: Kiém tra néu ving dém méi tao c6 dién tich Ién hon dién tich ving
phu boi mot voi tudi (nghia 1a: dién tich ving dém 16n hon nr?). Khi do, st
dung c6ng cu phan rd bién ving dém thanh cac diém cach nhau mot khoang 2r.
Khi 6, cac diém s& 14 vi tri cac voi tudi va tiép sang budc 4. Cong cu thuc hién
la Construct Points (ArcToolBox). Nguoc lai, sang budc 5

- Budc 4: Lap lai budc 2 véi ban kinh lan luot 1a -2r, -3r,...
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- Budc 5: Néu dién ving dém nho hon 7ur thi ngung thuét toan va voi tudi cudi

cung cho da giac s& 1a diém trung tdm cua vang dém nhé nay.

Quy trinh bb tri voi tudi dugc thue hién theo so dohinh 4.36:

S —_  drsr————
Smooth Polygon —»‘ P1 )
Buffer (D = -r)

P2

Construct points —>< >
Buffer (D = -2r)

Construct points {

Buffer (D = -2r

I
I

Hinh 4.35. Quy trinh phdn bé vi tri voi

Construct points {

| Construct points

Trong thuc té, cling nhu dugc trinh bay & bude 1 cia quy trinh thuat toan bén
trén, viéc hinh thanh céc da giac 1a phan bd cua cac ciy sé dan dén van dé da giac tao
thanh ¢ xac suit cao mang hinh dang bt thudng (16i hodc 1dm), tao nén nhirng ving
gbc nhon gay kho khin trong viéc phan bd voi. Do d6, ching ta can thuc hién budc 1
trong quy trinh thuat toan trén la can sy lam tron hodc min da giac trude khi thuc hién
thuat toan phan bd voi tudi. Dé xuét thyc hién nhu sau: Cac polygon sau khi tao ra s&
duge dung cong cu Smooths (ArcToolbox) dé lam min, cong cu smooths s& cho phép
tao thém d6 cong qua mot dinh cta polygon, 1am mém goc do sic nét trong da giac dé
nang cao chat lugng thim my hodc ban dd. Tuy nhién, céng cu trén cung cip 2 phuong

phéap lam min:
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- Phuong phdp PAEK: lam mém da gidc dwa trén mot ban kinh 1am min
(Smoothing Tolerance). Tham s6 Smoothing Tolerance kiém soat chiéu dai cia dudong
di chuyén giita 2 dinh duoc st dung trong viéc tinh toan cac dinh méi.

- Phuong phap BEZIER INTERPOLATION da gidc ma khong can sir dung ban
kinh lam min bang cach tao ra cac dudng cong Bezier dé phu hop véi da giac dau vao.
No6i mdt cach don gian phuong phép Paek 1a phuong phép Iam min vong trong con
phuong phap BEZIER INTERPOLATION la phuwong phap lam min vong ngoai.

Do dat tinh cua cac polygon duogc tao tir cac vi tri cay tic 1a cac dinh cua da giac
1a céc vi tri cAy nén ta chon phuong phap lam min vong ngoai dé dam bao tinh toan

ven cua dir liéu.

"o ViTricay

(] Phuong phap PAEK

I Phuwong phap BEZIER_INTERPOLATION

ﬁ Polygon_input ;

Hinh 4.36. So sanh hai phwong phap lam min

Bang cach chong 16p 2 phuong phap 1am min ta c6 thé thiy rd polygon dau ra co
su khac bi¢t. Tuy nhién do dac tinh cia dir li¢u nén ta chon phuong phap
BEZIER INTERPOLATION dé dam bao polygon sau khi lam min khong bi mat cac
vi tri cay.

e B4 tri diém voi tudi trén cac Polygon:

Dung cong cu Construct points dé bo tri cac diém trén mot Polygon véi khoang
cach nhit dinh. D& bd tri ta can c6 mot layer diém mau trén Polygon d6, diém nam trén

Polygon c6 thé chon 1a diém bat dau hay két thuc cua Polygon.
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Hinh 4.39. DUNg c6ng cu Construct points dé bé tri diém véi khodng cdich 10m




=l

E Construction Tools

Hinh 4.41. Cac vi tri voi sau khi dwoc lay viing dém 5m
Véi mdi voi tudi ta s& tinh duge s cdy duoc tudi & modi voi dé bing cach tinh so
cdy nam trong vung dém 5m (vung tudi) cua voi do sau do ta s€ suy ra dugce s6 lugng

cay duoc tudi bang hé théng voi vira phan bo.
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Hinh 4.42. Két qud voi twéi sau khi hoan thanh quy trinh phin bé

4.3.3 . Cac Kich ban va két qua phan bo voi twoi

- Kich ban 1:

Cay xanh ¢ trudng duoc tudi bang xe tudi véi do dai cua dng 13 10m sb luong
cay con lai khong dugc tudi bang xe s& dugc tudi bang voi theo quy trinh phan bd &
muc 4.3.2.

Véi kich ban nay thi khi chong 16p cdy xanh 1én ving dém 10m (d=10) cia

duong giao thong thi ta s& tinh duoc tong sb cdy dugc tudi bang xe.

P op o op Coo
6000000 S 9RO Pe &
-

200 Go @ O 000 T T

Budng giao théng

Gidng dubng

Il Ving dém 10m (dueng giao théng)

Hinh 4.43. Ldp vi tri cdy dwoc chong lén viing dém 10m ciia dwong giao thong
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Tinh tong sb cay duoc tudi bang xe theo phuwong phép tinh sé diém cay ndm trén
vung dém, gid tri c¢ft Count cua bang thugc tinh vung dém 10m khi duogc lién két véi
bang thudc tinh cta 16p vi tri cay.

Bdng 4.8. Bdng thudc tinh ciia vang dém 10m (dwong giao thong)

ID |Shape |OBJECTID | Shape_Leng | Shape Area | Count_
Polygon | 1 0.11855 0.000012 163

Két qua bang cho thay sb cdy duoc nim trén ving dém cta duong giao thong 1a
163 tuong tng voi 163 cdy duogc tudi néu sir dung xe tudi voi ban kinh dng tudi 1a

10m.
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Hinh 4.44. Sé cdy dwoc twéi bing xe twéi véi ban kinh 10m

S6 lugng cdy con lai khong dugc tudi bang xe thi tiép tuc sir dung quy trinh ¢
muc 4.3.2 dé bd tri thi s6 voi can dung 13 54 va s cay dugc tudi 14289 cay.

Nhu vy véi kich ban ndy thi tong sb voi can stir dung 13 54 voi két hop véi xe
tudi thi s€ tuoi dugce cho 452 cay.

- Kich ban 2:

Voi tudi duge b tri theo quy trinh & muc 4.3.2 dap tng dugc bai toan tudi day
cho vung co cay.

Két qua sau khi bd tri thi sé lugng voi sir dung 1a 70, s6 lugng cay dugc tudi 1a
457 cay.

Bang mo ta sd luong voi va sb cay duoc tudi boi hé théng voi hién tai va hé

thdng voi duogc dé xuat trong céc kich ban.
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Bing 4.9. So sanh hé thong twéi hién tai véi cdc kich bin

Hé thong tudi
hién tai Kichban 1 | Kich ban 2
S6 voi 114 54 70
Cay duoc tudi bang voi | 61 289 457
Cay dugc tudi bangxe |0 163 0
Tong cay dugc tudi 61 452 457

4.3.4 . Kich ban phin bd voi twéi s6 hrong cay toi da

Két qua sb lugng voi di bd tri da dap tmg duoc yéu cu bai toan tudi dy cho
nhimg ving c6 cdy. Tir két qua cia cac kich ban trén nén dé tai dé xuat mé rong
nghién ctru bai toan tdi wru cho viée tudi cu thé 1a bai toan tim sd lugng voi ti wu nhat.

Giai quyét dugc bai todn nay s& gitp cho viéc bo tri voi véi mot s6 luong cu thé
gitip tiét kiém duoc khong gian ciing nhu chi phi.

Céc nghi¢ém dugc chon s¢€ t61 wru theo thir tu cac yéu cau:

- Ul tién céc vi tri voi tap trung: cac voi dugce chon phai ¢o vi tri gén nhau trong
mot ving hodc gilta cac ving voi nhau dé tiét kiém dugc chi phi vé dudng dng va ap
luc nudc.

- Tong sb cay duge tudi 1a nhiéu nhét: wu tién chon nhiing voi tudi dugc nhiéu
ciy nht.

- Néu c6 nhiéu ving thoa hai yéu cau trén thi xét dén yéu cau ving gan ngudn
nhat dé tiét kiém chi phi xay dung, bao tri dudng 6ng din nudc.

- Dia hinh dat voi cao.
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CHUONG 5 . KET LUAN VA KIEN NGHI

5.1 . Két luan

Pé tai sau khi thue hién da dat dugc nhirng két qua nhu sau:

- Tim hiéu dugc phuong phap xay dung cac tmg dung quan 1y dit liéu trén co so

tich hop dir liéu khéng gian va dir liéu thudc tinh vao CSDL.

- Tim hiéu dugc phuong phép thanh lap va phan tich ban do.

- Xay dung CSDL khong gian cay xanh.

- X4y dung céc cong cu hd trg hién thi, cap nhat va phan tich dir li¢u cay xanh.

Hé théng co so dit lidu nay co thé cap nhat duoc nhitng thong tin méi nhét cua
ting cay xanh. Pay 1a mot viéc rat quan trong vi cac thong tin vé cdy xanh luon luon
cap nhat dé nha quan 1y c¢6 thé nim bat dugc nhitng thong tin méi nhat dong thoi bang
cac phép phan tich khong gian ciia cong nghé GIS ngudi quan 1y c¢6 thé giai duoc cac
bai toan vé quy hoach va bd tri khong gian ciy xanh mot cac t6i vu ma can rat ich chi

phi cling nhu nhan cong.

5.2 . Kién nghi
Do han ché vé thoi gian, kién thtrc cling nhu ngudn dit liéu nén dé tai van con ton
tai nhirng mat han ché sau:
- Chua hoan thién vé dir liéu thudc tinh cua cay xanh, dit li€u thu thap chua
c6 do chinh xac cao do dung cu thu thap con han ché.
- Phan mém tng dung con nhiéu han ché véi nguoi ding do phai cai dat
nhiéu phan mém hd tro khac.
Pé dé tai hoan thién va tng dung hiéu qua hon vao thuc té, can nghién ctru va
phat trién thém cac ndi dung sau:
- Hoan thién hon vé& dit liéu cAy xanh nhu cac thong tin vé sinh Iy cta cdy dé co
bién phap cham s6c cho tirng nhdém cay khéac nhau.
- Co hé théng dinh vi va theo doi cay trén cac thiét bi di dong dé cong tac cham
soc dé dang hon.
- Tinh toan duoc lugng nudc tudi cho timg nhom cay dé b trivoi tudi hop i
tranh that thoat nudrc.
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Phu luc 1: Bang thong tin thu thap cay xanh.

PHU LUC

Puwong | Pwong
kinh kinh Chiéu
Chit tan than | cao Toa d Toa dd

Tén Cay Xuitxit | hwong | (M) (Cm) | (m) Long Lat

Hoang nam Ngoai lai | T6t 1.2 8 9 | 106.791364 | 10.873775
Hoang nam Ngoai lai | T6t 1.3 9 8 | 106.791395 | 10.873771
Hoang nam Ngoai lai | Tot 1.1 9 7| 106.791431 | 10.873771
Phuong vi Ngoai lai | Tot 6 16 18 106.7915 | 10.87384
Phuong vi Ngoai lai | Tot 5 23 25| 106.791856 | 10.873528
Phugng vi Ngoai lai | Tot 4 25 22 | 106.792134 | 10.873529
Thoéng Ngoai lai | Tot 10 20 30 | 106.787681 | 10.868408
Keo la tram Ngoai lai | Tot 10 15 20 | 106.787643 | 10.868453
Sao Ban dia Tot 20 30 25| 106.787851 | 10.868221
Sao Ban dia Tot 25 40 30 | 106.787857 | 10.868375
Sao Ban dia Tot 35 30 30 | 106.787867 | 10.86851
Sao Ban dia Tot 40 60 30 | 106.787873 | 10.868629
Sao Ban dia Tot 25 30 45| 106.787882 | 10.86876
Sao Ban dia Tot 15 50 25| 106.787882 | 10.868787
Sao Ban dia Tot 30 30 35| 106.787894 | 10.868918
Sao Ban dia Tot 20 20 20 | 106.787909 | 10.869138
Sao Ban dia Tot 15 30 40 | 106.787957 | 10.869162
Sao Ban dia Tot 20 40 35| 106.787912 | 10.869221
Phuong vi Ngoai lai | Tot 10 20 15| 106.788129 | 10.869114
Phuong vi Ngoai lai | Tot 10 10 10 | 106.788214 | 10.868604
Phugng vi Ngoai lai | Tot 10 15 15 | 106.788202 | 10.868399
Bang dai loan | Ngoai lai | Tt 10 5 5| 106.788392 | 10.868919
Bang dai loan | Ngoai lai | Tt 8 5 5| 106.788291 | 10.868782
Bang dai loan | Ngoai lai | Tt 5 3 8 | 106.788309 | 10.868553
Me Ban dia Tot 5 10 10 | 106.78849 | 10.868961
Dau Ban dia Tot 15 20 20 | 106.788651 | 10.869199
Phuong vi Ngoai lai | Tot 10 15 15 | 106.789201 | 10.869178
Lim set Ban dia Tot 25 25 20 | 106.789668 | 10.869133
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Lim set Ban dia Tét 10 20 10 | 106.789621 | 10.868431
Sao Ban dia Tt 15 25 35| 106.787958 | 10.869371
Sao Ban dia Tt 20 25 45| 106.787965 | 10.86948
Sao Ban dia Tt 15 25 25 | 106.787977 | 10.869682
Sao Ban dia Tt 25 30 30 | 106.788114 | 10.870372
Sao Ban dia Tt 20 35 25 | 106.788177 | 10.870574
Sao Ban dia Tt 40 30 30 | 106.788206 | 10.870631
Sao Ban dia Tt 30 20 45 | 106.788257 | 10.870726
Sao Ban dia Tt 20 40 20 | 106.788307 | 10.870815
Lim set Ban dia Tét 10 25 10 | 106.788364 | 10.870937
Lim set Ban dia Tt 15 25 15 | 106.788412 | 10.871038
Lim set Ban dia Tt 10 15 15 | 106.788492 | 10.87113
Lim set Ban dia Tt 20 20 10 | 106.788575 | 10.871306
Lim set Ban dia Tot 15 15 15 | 106.788641 | 10.87141
Viét Ban dia Tt 5 10 5| 106.788382 | 10.870946
Viét Ban dia Tt 3 10 7 | 106.788434 | 10.871037
Viét Ban dia Tt 8 7 5| 106.788494 | 10.871144
Viét Bén dia Tot 3 10 8 | 106.788583 | 10.871325

Phu luc 2: Noi dung mét sé file trong phin mém

- Noi dung file ketnoi.cs

using System;

using System.Collections.Generic;

using System.Ling;

using System.Text;

using System.Data.Odbc;

using System.Windows.Forms;

using System.Data;

namespace WindowsForm

{

class ketnoi

{

public static OdbcConnection con = null;

public static void Openconnect(string user ,string pass)

{
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try
{

String connect =

"Dsn=PostgreSQL35W;database=cayxanh;server=localhost;port=5432;uid="" + user + "";pwd="" +
pass + ",

con = new OdbcConnection(connect);

con.Open();

MessageBox.Show("Chuc Mung Ban.!! Két ndi thanh cong!","Thong Bao Két N6i");

fngiaodien fgd = new fngiaodien();

fgd.ShowDialog();

}

catch
{
MessageBox.Show("Thao tac bi 16i hodc Két ndi that bai! Vui long xem hudng dan va
dang nhap lai!","Thong Bao Két Néi",MessageBoxButtons.OKCancel);
}
}
public static void closeconnect()
{
try
{

String connect =
"Dsn=PostgreSQL35W2;database=nhom6;server=203.113.148.129;port=5432;uid=nhom6; pwd=nhom
6",

con = new OdbcConnection(connect);

con.Close();

MessageBox.Show("Pa Huy Két N6i","Thong Béo");

}
catch
{
}

public DataTable taobang(String sql)

{
DataTable dt = new DataTable();

OdbcDataAdapter ds = new OdbcDataAdapter(sgl, con);
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ds.Fill(dt);
return (dt);

}

public static DataSet ex_ds(String sqgl)

{ OdbcCommand cmd = new OdbcCommand(sql, con);
OdbcDataAdapter da = new OdbcDataAdapter(cmd);
OdbcCommandBuilder cmb = new OdbcCommandBuilder(da);
DataSet ds = new DataSet();
da.Fill(ds);

return ds;

}
- Noi dung file fnnhapcay.cs
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Data.Odbc;
using System.Windows.Forms;

using System.Data;

namespace WindowsForm

{

class ketnoi
{
public static OdbcConnection con = null;
public static void Openconnect(string user ,string pass)
{
try
{

String connect =
"Dsn=PostgreSQL35W;database=cayxanh;server=localhost;port=5432;uid="" + user + "";pwd="" +
pass +"";

con = new OdbcConnection(connect);

con.Open();
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MessageBox.Show("Chuc Mung Ban.!! Két ndi thanh cong!","Thong Bao Két N6i");
fngiaodien fgd = new fngiaodien();
fgd.ShowDialog();

}

catch
{
MessageBox.Show("Thao tac bi 16i hodc Két ni that bai! Vui long xem hudng dan va
dang nhap lai!","Thong Bao Két Néi",MessageBoxButtons.OKCancel);
}
}
public static void closeconnect()
{
try
{

String connect =
"Dsn=PostgreSQL35W?2;database=nhom6;server=203.113.148.129;port=5432;uid=nhom6;pwd=nhom
6"

con = new OdbcConnection(connect);

con.Close();
MessageBox.Show("Da Huy Két N6i","Thong Béo");
}
catch
{
}
}
public DataTable taobang(String sql)
{
DataTable dt = new DataTable();
OdbcDataAdapter ds = new OdbcDataAdapter(sql, con);
ds.Fill(dt);
return (dt);
}

public static DataSet ex_ds(String sql)

{ OdbcCommand cmd = new OdbcCommand(sgl, con);
OdbcDataAdapter da = new OdbcDataAdapter(cmd);
OdbcCommandBuilder cmb = new OdbcCommandBuilder(da);
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DataSet ds = new DataSet();
da.Fill(ds);

return ds;

}
- Noi dung file fnsuacay.cs
using System;
using System.Collections.Generic;
using System.ComponentModel,;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Windows.Forms;
using System.Data.Odbc;
namespace WindowsForm

{

public partial class fnsuacay : Form

{

public fnsuacay()

{

InitializeComponent();

}

ketnoi kn = new ketnoi();

private void fnchinh_Load(object sender, EventArgs €)

{
string sql = "SELECT* FROM thongtincay";
DataSet ds = new DataSet();
ds = ketnoi.ex_ds(sql);
this.comboBox1.ValueMember = "tencay";
this.comboBox1.DisplayMember = "idcay";
this.comboBox1.DataSource = ds.Tables[0];
this.comboBox1.Refresh();

}

private void btsuacay_Click(object sender, EventArgs €)
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string sql = "UPDATE thongtincay SET idcay="" + txtid.Text + ", tencay="" +
txtten. Text + ™, xuatxu="" + txtxx.Text + ", ngaytrong="" + txtngaytrong.Text + ",
vitri=ST_POINTFROMTEXT (‘point(" + txtlong.Text + " " + txtlat. Text + ")',4326), idloai="" +
txtidloai. Text + "WHERE idcay=""+ comboBox1.Text + "

dtgsuacay.DataSource = kn.taobang(sql);
MessageBox.Show("Da Stra Thanh Cong Ma Cay: " + txtid. Text + "", "Thong Bao
Stra");

private void btRefresh_Click(object sender, EventArgs e)

string sql = "select idcay,tencay,xuatxu,ngaytrong,idloai,chatluong, st_x(vitri) as
long,st_y(vitri) as lat from thongtincay";
dtgsuacay.DataSource = kn.taobang(sql);

}
private void bthuy_Click(object sender, EventArgs €)

{

DialogResult thoat = MessageBox.Show("Ban c¢6 mudn thoat ?", "Thong Bao Thoat"

b

MessageBoxButtons.YesNo, MessageBoxlcon.Question);

if (thoat == DialogResult.Yes)

{
this.Close();
return;
}
if (thoat == DialogResult.No)
{
return;
}
}
private void comboBox1_SelectedIndexChanged(object sender, EventArgs e)
{
}
private void dtgsuacay_CellContentClick(object sender, DataGridViewCellEventArgs e)
{
int chiso = 0;
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DataTable bang = new DataTable();

bang = (DataTable)dtgsuacay.DataSource;

chiso = dtgsuacay.SelectedCells[0].RowIndex;
DataRow hang = bang.Rows[chiso];

txtid. Text = hang["idcay"].ToString();
comboBox1.Text = hang["idcay"].ToString();
txtten.Text = hang["tencay"].ToString();
txtxx.Text = hang["xuatxu"].ToString();
txtngaytrong.Text = hang["ngaytrong"].ToString();
txtidloai.Text = hang["idloai"]. ToString();
txtchluong.Text = hang["chatluong"].ToString();
txtlong.Text = hang["long"].ToString();

txtlat. Text = hang["lat"].ToString();

}

- Noi dung file fntimcay.cs
using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.L.ing;

using System.Text;

using System.Windows.Forms;

namespace WindowsForm

{

public partial class fntimcay : Form

{
public fntimcay()

{

InitializeComponent();

¥

ketnoi kn = new ketnoi();

private void fntimcayl_Load(object sender, EventArgs e)
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string sql = "SELECT idcay FROM thongtincay order by idcay";
DataSet ds = new DataSet();
ds = ketnoi.ex_ds(sql);
this.txtidcay.DisplayMember = "idcay";
this.txtidcay.DataSource = ds.Tables[0];
this.txtidcay.Refresh();
}

private void bttim_Click(object sender, EventArgs €)

{
string sql = "SELECT * FROM thongtincay where idcay=""+ txtidcay.Text + " "";

dtgdscay.DataSource = kn.taobang(sql);

}
private void btthoat_Click(object sender, EventArgs e)

{

DialogResult thoat = MessageBox.Show("Ban c6 mudn thoat ?", "Thong Béo Thoat",

MessageBoxButtons.YesNo, MessageBoxlcon.Question);

if (thoat == DialogResult.Yes)

{
this.Close();
return;
}
if (thoat == DialogResult.No)
{
return;
}
}
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