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LOI CAM ON

Vi tat ca long kinh trong va yéu thuong, 161 dau tién toi Xin to 1ong biét on
sdu sac nhat dén Ba Me, 1a nhirng nguoi d sinh thanh, nuéi dudng, day dé va yéu
thuong dé t6i dugc khon 16n va di dén thanh cong ngay hom nay.

Xin chan thanh cadm on théy ThS. Tran Péc Phi Hung da tan tinh chi bao,
huéng dan t6i trong sudt thoi gian thuc hién dé tai nay.

Xin chan thanh cam on dén cac thdy cd va anh chi khoa trén thuoc khoa
Mo6i Truong & Tai Nguyén ndi chung va B6O Mon Tai nguyén & GIS truong Dai
Hoc Nong Lam Thanh Phé HO Chi Minh noi riéng da tan tinh gitp d&, giang day
va truyén dat nhitng kién thirc quy bau cho t6i trong sudt qua trinh hoc tap tai
truong.

Xin chan thanh cam on thay KS. Nguyén Duy Liém va thay KS. Lé Hoang
Ta thudc Trung Tam Nghién Ciru Bién D6i Khi Hau da giup d toi trong viéc xay
dung ¥ tudng va truyén dat nhitng kién thirc chuyén nganh trong sudt thoi gian hoc
tap tai truong.

Xin chan thanh cam on ¢6 ThS. Bui Thi Phuong Thao bd mén Canh Quan
va K§ Thuat Hoa Vién di giup d& toi tim kiém ngudn dir liéu vé mo hinh 3D mot
s6 giang dudng trong khudn vién truong.

Cam on nhé cic ban cua toi, nhitmg ngudi di cung t6i vuot qua biét bao
thang trAm cta cudc doi sinh vién.

Xin chan thanh cam on tit ca moi ngudi!

Nguyén Lé Tan Pat

B6 mon Tai nguyén va GIS

Khoa Méi truong & Tai nguyén

Truong Pai hoc Nong Lam Tp.H Chi Minh
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TOM TAT

Truong Pai hoc Néng Lam Tp.H6 Chi Minh 13 mét trudng dai hoc cong
lap, da nganh c6 quy mé va dién tich 16n 1én dén 118 hecta. Ung véi dinh huéng
phat trién 12 mot truong dai hoc da nganh, mot trung tim gido duc c6 chat lugng,
trong nghién ctru khoa hoc va chuyén giao cong nghé thi viéc ddy manh cai tién
hién trang co s& vt chat 1a mot viéc cap thiét. Hién nay, trén thé giéi viéc xay
dung mot mo hinh 3D thay thé cho ban db 2D 1a viéc mot bude tién ung dung cac
cong nghé hién dai dé phuc vu cho cong tac xay dung va quan ly. Xuit phat tir
nhimg van dé trén dé tai “Ung dung GIS va Google Sketchup xiy dung mé hinh
3D truong Pai hoc Nong Lam Tp.H6 Chi Minh” duogc thuc hién.

Nguon dit lidu anh Raster tir Google Earth, cac 16p shapefile nén vé giang
duong, cu x4, giao thong; cac md hinh tda nha, giang dudng Sketchup 3D; ngudn
dir li¢u cay xanh dugc thu thap tir qua trinh khao sat thuc dia sé phuc vu cho cong
tac xdy dung mo hinh 3D. Qua trinh thanh 1ap co s& dit liéu, chuyén d6i mé hinh
3D giita cac phan mém, bién tap va thiét ké mo hinh s& dya trén cac phan mém cta
ArcGIS bao gom ArcCatalog, ArcMap, ArcScene va phan mém Google Sketchup.

Két qua cua nghién ctru da x4y dung thanh cong mé hinh 3D ddi véi cac 16p
d6i twong giang duong, giao thong, cdy xanh trén ArcScene gitp nha trudng tot
hon trong viéc quan 1y hién trang cac co s& vat chat va cé cai nhin hién thuc hon
trong kién trac cling nhu canh quan khong gian cua trudng tir d6 dua ra cac dinh

huéng vé quy hoach trong khong gian va quan 1y trong twong lai.
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DANH MUC VIET TAT

3D: 3-Dimension (3 chiéu).

ESRI: Economic and Social Research Institute (Vién nghién ctru hé théng moi
truong).

GML3: Geography Markup Language ( chuan ma héa co ban XML dung cho
thong tin dia 1y).

GPS: Global Positioning System (Hé thong dinh vi toan cau).

GIS: Geographic Information System (Hé thong thong tin dia ).

VRML: Virtual Reality Markup Language (M6 hinh héa thuc té 40).

WEB: World Wide Web.

XML: Extensible Markup Language (Ngon ngit danh ddu mo rong).
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CHUONG 1
MO PAU
1.1. Tinh cap thiét ciia dé tai

Ngay nay véi sy phat trién cta nén khoa hoc céng nghé hién dai cung véi
nhu cau vé viéc quan 1y co sé ha ting ngdy cang cao nhu quy hoach, du lich, ddnh
gia, bién dong, giao thong, hién trang, giai téa, quan 1y dat dai... Thi viéc tng dung
GIS va ban db trong cac nganh nghé, linh vuc 1a rat can thiét. Boi vi GIS 1a mot
cong nghé manh mé hd tro rat tt trong viéc quan 1y va twong tac tot dbi voi ca hai
loai dit liéu thudc tinh va dir liéu khong gian cing v6i su thay d6i vé thoi gian.

Tuy nhién hién nay thi cac cong nghé ban dd hién tai chi dugc thé hién duéi
dang 2D trén mQt mat phéng nén van chua thé hién duoc gbc nhin, chua cu thé va
tryc quan hoa vé khong gian. ..

Truong Pai hoc Nong Lam Tp.H6 Chi Minh 13 mot truong dai hoc cong
1ap, da nganh c6 quy mé va dién tich 16n 1én dén 118 hecta. V6i quy mé rong 16n
nhu hién tai thi nha trudng van con nhiéu kho khin trong viéc quan 1y vé cac co sd
vat chét, giang dudng, ky tic x4 ciing nhu van dé an ninh trong khudn vién truong.

Ung v6i dinh hudng phat trién 1a mot truong dai hoc da nganh, moét trung
tam gido duc c6 chat luong, trong nghién ctru khoa hoc va chuyén giao cong nghé
thi viéc déy manh cai tién hién trang co s¢ vat chit 12 mot viéc cép thiét. Vi vay
viéc xay dung mot mo hinh 3D sé& gitip nha truong tot hon trong viéc quan 1y hién
trang cac co s¢ vat cht, giang duong, cac ddi tuong va co cai nhin thyc hién thyc
hon trong kién tric cling nhu canh quan khong gian cta truong tir d6 dua ra cac

dinh huéng vé quy hoach trong khong gian va quan Iy trong twong lai.



Céac phan mém x4y duyng mé hinh 3D hién nay rat chuyén nghiép va xuét
sdc & viéc thé hién chi tiét y tuong v6i hidu qua chuyén sau vé kich thudc, vat liu
va anh sang. Nhung ¢ giai doan so phac y tuong, trinh dién so bd vdi khach hang
hodc thao luan ndi bd nhom thiét ké va khi lién két voi cac phan mém khac ching
tré nén ning né khong can thiét va kém tuong thich. Google SketchUp 1a phan
mém 3D dé hoc, tn it thoi gian tim hiéu, don gian va hiéu qua, SketchUp truc
quan hdéa moi hoat dong twong ty nhu khi v€ tay cdc mo hinh 3D. céc hoat dong
nay déu truc quan trong mdi trudng 3D. Moi tinh ning chi duoc xdy dung vira du
dung nhung kha nang thé hién ddi twong so phac kha hiéu qua.

Xuat phét tir nhitng van dé trén dé tai “Ung dung GIS va Google Sketchup
xay dung mo hinh 3D trudng Pai hoc Néng Lam Tp.H6 Chi Minh” duoc thue hién
v6i cong nghé GIS va cong nghé ciia Google Sketchup mo phong d6i tuong 3D vi
day 1a nhitng cong nghé gitip don gidn héa viéc moé phong cac mo hinh 3D va s€

dugc phat trién trong twong lai.
1.2. Muc tiéu nghién ciru
1.2.1. Muc tiéu chung

Muc ti€u chung cua nghién ctu l1a xay dung mdé hinh 3D truong Dai hoc
Noéng Lam Tp.HO Chi Minh duya trén su lién két vé khong gian ctua ArcGIS va
phan mém Google Sketchup dé thé hién cai nhin khai quat vé hién trang co s& vat
chit, giang duong, ky tiuc x4, cay xanh, cac tru atm, chét bao vé dudi dang 3D dé
phuc vu cho cong tac quan 1y va dinh hudng phat trién vé sau.
1.2.2. Muc tiéu cu thé

Ung v61 muc tiéu chung nghién ctru dat ra cac muyc ti€u cu thé nhu sau:

- Tao co sé dit liéu hoan chinh, thé hién ddy du cac thong tin vé hién

trang co s& vt chit clia cac toa nha giang duong, van phong khoa cac bo mén,

giao thong, thuc vat...



- Tao md hinh 3D cac d6i trong giang duong, ky tic x4, chét bao vé,
tram atm... trén Google Sketchup tng véi ting d6 cao cua d6i tugng trong thudce
tinh bang cach chuyén ddi cac d6i twong dang Vector thanh cac dang hinh khdi.

- Xay dyng hoan chinh mé hinh 3D truong Pai hoc Nong Lam Tp.Hb
Chi Minh bing cach chdng cac 16p ddi tuong va bién tap theo mot hé thdng trong
co so dir lidu.

1.3. Pham vi nghién ctiru

1.3.1. Pham vi nghién ctru vé khong gian:

Pham vi nghién ctru vé khong gian duoc gidi han trong khuon vién trudng
Pai hoc Nong Lam Tp.HO Chi Minh trén khu dat rong 118 ha, thudc khu phd 6,
phuong Linh Trung, Quan Thu Duc, TP HCM va huyén Di An (Tinh Binh
Duong).

1.3.2. Pham vi nghién ciru vé thoi gian:

Pham vi nghién ctru vé thoi gian duoc gidi han trong thoi gian thyuc hién

khoa luan trong vong 4 thang tir 02/2014 dén 06/2014.



CHUONG 2
TONG QUAN

2.1. Tong quan vé GIS (Geographic Information System)
2.1.1. Pinh nghia GIS

Hé thong thong tin dia 1y (GIS) 1a mot nhanh ciia cong nghé thong tin, da
hinh thanh tir nhitng nim 60 cua thé ky trudc va phat trién rat manh trong nhiing
nam gan day. GIS 1a mot hé thong may tinh va cac thiét bi ngoai vi dung dé nhap,
luu trit, truy van, xa 1y, phan tich va hién thi hoac xuat dit liéu. Co so dit liéu cua
GIS chwra dir liéu cua d6i twong, cac hoat dong, cac sy Kién phan bd theo khong
gian va thoi gian. GIS 1a mot cong cu rat quan trong cho viéc ra cac quyét dinh
trong viéc phat trién bén viing boi vi GIS ¢6 thé cung cap day du thong tin nham
phan tich va danh gia cua co so dir liéu dau ra.

Ngay nay, & nhiéu qudc gia trén thé giéi, GIS da tré thanh cong cu tro gitp
quyét dinh trong hau hét cac hoat dong kinh té-xa hoi, an ninh, qudc phong, doi
pho véi tham hoa thién tai v.v...

GIS c6 kha nang trg gitip cac co quan chinh phu, cadc nha quan 1y, cac doanh
nghiép, cac ca nhan v.v... danh gia dwoc hién trang cua cac qua trinh, cac thuc thé
tu nhién, kinh té - x3 hoi thong qua cac chirc ning thu thap, quan 1y, truy van, phan
tich va tich hop cac thong tin duoc gan vai mot nén ban do6 sé nhat quan trén co s
toa do cua cac dir liéu ban dd dau vao.

Tom lai, Hé thong thong tin dia Iy dwgc dinh nghia nhu 1a moét hé théng
thong tin ma no st dung dit liéu dau vao, cac thao tac phan tich, co so dit liéu dau
ra lién quan vé mat dia 1i khong gian, nham trg giup viéc thu nhan, luu trit, quan 1i,
xtr 1i, phan tich va hién thi cac thong tin khong gian tir thé gidi thuc dé giai quyét

cac vain dé tong hop thong tin cho cac muc dich cua con ngudi dit ra, nhu 1a: hd
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trg viéc ra quyét dinh cho van dé quy hoach, quan 1y, str dung dét, tai nguyén thién
nhién, moi truong, giao thong, dé dang trong viéc quy hoach phat trién d6 thi va

nhitng viéc Iuu trir dit liéu hanh chinh.
2.1.2. Thanh phan cia GIS

GIS dugc cau thanh bai 5 thanh phan chinh: Phan cimg, phin mém, dir liéu,

con nguoi, chinh sach va quan 1y.

L BT T p—

~9 /J—
Phan cirng

|

Con ngudi Chinh sach va quan ly
|

Hinh 2.1. Céac thanh phan cia GIS

- Phan cting 13 phan trong thay ctia hé théng, d6 c6 thé 1 hé théng dua
trén may vi tinh doc 1ap hay mot siéu mdy tinh. Ngoai ra con ¢ cac dau vao nhu
ban s6 hoa, may quét, thiét bj luu trix, hién thi... Cac bo xtr 1y cua phan cimg yéu
cau phai c6 bo xtr 1y du manh dé chay phan mém va dung luong du 16n dé luu trix
dir lidu.

- Phan mém cung cép cho GIS hién nay rat da dang va phd bién, mdi
phan mém déu c6 thé manh riéng cia minh. Mot s6 phan mém phd bién hién nay
la Arc/Info, Maplnfo, ArcView, ArcGIS, Microstation, ENVI, IDRSI, ILWIS,...
Cang ngay thi cac phan mém cang hd trg thém nhiéu chirc ning va cé giao dién

gan glii hon v&i nguoi stir dung.



- Ngudn thong tin hay con goi 13 co so dit liéu bao gém dit liéu thudce
tinh va dir liéu khong gian.Céc loai ban d6 nhu dia hinh, hién trang st dung dét...
thudc dang dir liéu khong gian. Dit liu thudce tinh 1a cac dir licu diéu tra, thu thap
tir quan tric hay duoc cung cip duoc thé hién dudi dang bang. Cac thong tin du 13
thudc tinh hay khong gian déu phai cung cap duoc cac yéu té ma hé thdng yéu cau
nhu h¢ toa do dia 1y, quy mo, thudc tinh cac mbi quan h¢ gitra cac ddi tuong...

- Con nguoi duoc coi 1a thanh phan quan trong nhat trong cac thanh
phan. Hé thdng s& khong phat huy duoc tic dung néu khong cé sy tac dong cua
nhitng chuyén gia thuc hién cac cong viéc nhu quan 1y co sé¢ dir liu, s6 hoa, két
xuat.... Nhirng ngudi nay can phai co kha ning nhan dinh vé tinh chinh xac, pham
vi suy dién thong tin va c6 mot kién thirc nén viing chic.

- Chinh sach va quan Iy 13 mot phan rit quan trong dé dam bao kha
nang hoat dong cia hé thong, 12 yéu t6 quyét dinh sy thanh cong cia viéc phat
trién cong ngh¢ GIS. Hé théng GIS can dugc diéu hanh béi mot bd phan quan 1y,
bd phan nay phai duogc b6 nhiém dé t6 chic hoat dong hé théng GIS mot cach c6
hiéu qua dé phuc vu nguoi str dung thong tin.

Nhu vay, trong 5 thanh phan ctia GIS, hop phan chinh sach va quéan Iy dong
vai tro rat quan trong dé dam bao kha niang hoat dong cua hé thong, day 13 yéu t6
quyét dinh su thanh coéng cta viéc phat trién cong nghé GIS.

Trong phdi hop va van hanh cac hop phan cia hé thong GIS nham dua vao
hoat dong c6 hiéu qua ky thuat GIS, 2 yéu té huan luyén va chinh sach — quan 1y 13
co s& cua thanh céng. Viéc hudn luyén cic phuong phap sir dung hé thong GIS s&
cho phép két hop cac thanh phan: (1) Thiét bi (2) Phan mém (3) Chuyén vién va
(4) S liéu v6i nhau dé dua vao van hanh. Tuy nhién, yéu t6 chinh sach va quan 1y
s& co tac dong dén toan bd cac hop phan néi trén, dong thoi quyét dinh dén sy

thanh cong cua hoat dong GIS.



2.1.3. M6 hinh dir liéu ctia GIS

Hé thong thong tin dia 1y bao gom: Dit liéu khong gian va phi khong gian.
a. Dir lieu khong gian
Dit liéu khéng gian (tra 11 cho cau hoi vé vi tri — & dau?) dugc thé hién trén
ban do va hé thong thong tin dia 1i dudi dang diém (point), dudng (line) hodc ving
(polygon). Dit liéu khong gian 1a dit liéu vé ddi twong ma vi tri ctia n6 duogc xac
dinh trén bé mat Trai Dat. Hé thong thong tin dia li lam viéc véi hai dang mo hinh

dir liéu dia ly khac nhau - mo hinh Vector va mo6 hinh Raster.

Hinh 2.2. Chéng lép ciac mé hinh Vector va Raster

b. Dir liéu phi khéng gian

Dr liéu phi khong gian hay con goi 1a dir liéu thudc tinh (Non - Spatial Data
hay Attribute) (tra 10i cho cAu hoi né 1a cai gi?) 1a nhimg mé ta vé dic tinh, dic
diém va cac hién tugng xay ra tai cac vi tri dia ly x4c dinh. Mot trong céc chuc
ning dic biét cua cong nghé GIS 1a kha ning cua nd trong viée lién két va xu 1y
dong thoi gitta dir liéu ban do va dir liéu thudc tinh. Thong thudng hé théng thong

tin dia 1y c6 4 loai s6 liéu thudc tinh:
- Dic tinh ciia d6i twong: lién két chit ché véi cac thong tin khong

gian c6 thé thue hién SQL (Structure Query Language) va phan tich.



-S4 liéu hién tuong, tham khao dia Iy: miéu ta nhitng thong tin, cac
hoat dong thudc vi tri xac dinh.

- Chi s6 dia ly: tén, dia chi, khéi, phwong hudng dinh vi, ...lién quan
dén cac dbi tuong dia ly.

- Quan hé giita cac ddi tuong trong khong gian, c6 thé don gian hoic
phtc tap (su lién két, khoang twong thich, méi quan hé dd hinh giita cac dbi
tuong).

Dé mé ta mot cach day du cac ddi twong dia 1y, trong ban d6 sd chi dung
thém cac loai ddi twong khac: diém diéu khién, toa do giéi han va cac thong tin

mang tinh chat mo ta (annotation).
2.1.4. Chirc niang cia GIS

Mot hé thdng GIS phai dam bao duoc 6 chirc ning co ban sau:
- Capture: thu thap dir liéu. Dir liéu c6 thé 1ay tir rat nhidu nguon, c6
thé 12 ban do gidy, anh chup, ban dd so...
- Store: luu trit. Dit liéu c6 thé dugc luu dudi dang Vector hay Raster.
- Query: truy van (tim kiém). Ngudi dung c6 thé truy van thong tin do
hoa hién thi trén ban do.
- Analyze: phan tich. Pay la chitc niang hd tro viéc ra quyét dinh cua
nguoi ding. Xéc dinh nhitng tinh hudng c6 thé xay ra khi ban d6 c6 su thay doi.
- Display: hién thi. Hién thi ban do.
- Output: xuat dit liéu. HJ trg viéc két xuat dir lidu ban d dudi nhiéu
dinh dang: gidy in, website, anh, file...
(Ngudn: Tran Thi Thuong, 2011. Ung dung GIS va AHP xdy dung bdan do
phadn ving nguy co lii lut luu vue séng Kon tinh Binh Dinh. Khoa luan tot nghiép,
Truong dai hoc Nong Lam Tp. Ho Chi Minh).



2.2. Tong quan vé ArcGIS

ArcGIS Desktop 1a mot san pham cua Vién Nghién ciu Hé thong Mbi
truong My (ESRI). C6 thé nodi day 1a mot phan mém vé GIS hoan thién nhat. N6 1a
tap hop nhitng phan mém dung dé tao, nhép, bién tap, truy van, v& ban dd, phan
tich va xuat ban thong tin dia 1y. ArcGIS Desktop cho phép nguoi dung si dung
thue hién nhitng chtrc ning ctiia GIS & bat ¢t noi nao ho mudn: trén man hinh, may
chu, trén Web, trén cac Field. Bao gém cac phan mém: ArcView, ArcEditor,
Arclinfo, ArcGIS Desktop.

ArcInfo 13 phan mém GIS ddy du nhit. Bao gdm céac chirc ning cia
ArcView va ArcEditor, c6 tinh ning cao cap trong xtr 1y khong gian va kha ning
chuyén doi dir liéu. Nguoi dung GIS chuyén nghiép sir dung ArcInfo dé thuc hién
toan bg cdc mang cong viéc nhu xay dung dit 1i€u, mo hinh hoa, phan tich, hién thi
ban db trén man hinh may tinh va xuat ban db ra cac phuong tién khac. Arclnfo
con cung cap tat ca cac chirc ning tao, quan Iy mot hé GIS thong minh. V&i chirc
nang nay, ngudi ding c6 thé truy cip dé dang thong qua giao dién don gian da
dugc mé hinh mét cach tiiy bién va mé rong qua cac Scrip va cac ing dung khac.

Céac Module chinh cua Arclnfo: ArcMap, ArcCatalog va ArcToolbox,
ArcScene.

- ArcMap 13 mot chuong trinh quan trong trong bo ArcGIS. Gom cac
chtic nang sau: hién thi truc quan d6i twong ban do, su phan bb khong gian cia
chung, giup con ngudi nhan biét d& dang hon. Tao 1ap ban do: thém dit liéu ban
d6, chinh sira dir liéu dia 1y, 1am viéc véi cac bang dir liéu, xdy dung cac ban do
chuyén dé& dé co thé truyén tai thong tin cho con ngudi mot cach nhanh chong va
chinh xac. Trg giup quyét dinh: ho trg truy van, phan tich, xtr 1y dit li€u, trg gitip ra
quyét dinh gitip con nguoi c¢6 nhitng chon lira nhanh chdng, chinh xac va hiéu qua.
Trinh bay: tao ban dd téng két, tao cac biéu d6 danh gia, tao trang in va in ban do.

- ArcCatalog 1a noi quan ly dir liéu trong ArcGIS thuén tién cho nguoi
st dung c6 thé thay d6i thong tin cho céc 16p dit liéu ctia minh. Giao dién chinh

ctia ArcCatalog rat gidng véi Explore cia Window, cho phép ngudi dung cé thé



tao va x6a cac folder chira dit liéu lién quan dén ArcGIS. Trong ArcCatalog cho
phép tao cac dir lidu dé str dung trong ArcGIS gdm geodatabase (gdb va mdb),
shapfile (shp), converge, database (dbf).

- ArcScene 1a mot cong cu trong ArcGIS hd tro trong viéc xay dung
cac md hinh 3D tir nén 2D, xay dung cic ban d6 DEM va truy xuat, 14p trinh céac
cong cu trén nén 3D...

- ArcToolbox 1a bd cong cu phuc vu cho xur ly, phan tich va quan ly
dir liéu nhu: chuyén doi cac dinh dang dit liéu, tao ving dém, chong 16p, xay dung
mang ludi hinh hoc, tao h¢ quy chiéu,.. .tt ca cac cong cu chuyén doi duoc &
ArcMap va ArcCatalog déu c6 thé thuc hién & ArcToolbox.

(Nguon: Pinh Bic Son Nam, 2012. Ung dung GIS xdy dung mé hinh 3D
qudn 1y nha cao tang trén tuyén dwong Dién Bién Phu, Q. Binh Thanh, Tp. Ho Chi
Minh. Truong dai hoc Nong Lam Tp. H6 Chi Minh).

2.3. Tong quan Google Sketchup

Google Sketchup 12 phan mém d6 hoa 3D do hing @Last Software phat
trién, chuyén tng dung vao thiét ké so phac, xay dung mé hinh trong céc linh vuc
kién trac, noi that, canh quan, xay dung, thiét ké canh quay trong dién anh, thiét ké
san khau.

Céac phan mém 3D ndi tiéng hién nay rat chuyén nghiép va xuit sic ¢ giai
doan thé hién chi tiét ¥ tuong véi hiéu qua chuyén siu vé anh sang, vat lidu.
Nhung & giai doan so phic ¥ tudng, trinh dién so by véi khach hang hodc thao
luan ndi bo nhom thiét ké... chung tré nén ning né khong can thiét va kém thich
tmg. Cac phan mém nay thudng phuc tap va doi hoi dau tu dao tao rat cao. Pic
diém noi bat cta SketchUp la:

- Pon gian nhung hiéu qua, SketchUp 1a phan mém 3D dé hoc, ton it
cong hoc. Dé don gian va hiéu qua, SketchUp truc quan héa moi hoat dong tuong
tu nhu khi v& tay. Thao tic co ban trong SketchUp 1a duong mit v6i chudi thao tac
v&, chia, ndi, di chuyén, xoay, thu phong, nang khdi, cat khdi, truot dan, t6 mau, ap

vat li¢u, v€ dia hinh, canh quan, gia lap bong do, xuat anh, lam slide show ... cac
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hoat dong nay déu truc quan trong méi trudng 3D. Moi tinh ning chi duoc xay
dung vira di dung nhung kha ning thé hién y tudng so phac kha hiéu qua.

- Nhanh nhung chinh xac, do don gian nén nguoi dung SketchUp c¢o
thé v& rit nhanh, nhung khong c6 nghia kém chinh x4c. SketchUp c6 kha ning do
diém noi suy, nhap liéu téi chinh xac 6 s6 1é phan thap phan, gia 1ap bong d6 theo
thot gian thyc, tao mat ct tuong tac ...

Céc chure nang chinh cua Google Sketchup:

- Xay dung céac ban vé xay dung, k¥ thuat.

- Dung hinh ¢ cac dang 2D, 3D.

- Tich hop nhiéu dinh dang mé file, d& dang chuyén dbi qua cac phan
mém khéc.

- Cho phép chia sé cac ddi trong thiét ké duoc 1én internet.

- Co thé lay cac thiét ké co san thong qua mang truc tuyén Google
Building Maker

- Xay dung cac thiét ké ban v& dé dang va thuan loi hon cac phan
mém khéc.

- Sketchup truc quan hdéa moi dong tuong tu nhu khi v€ tay. Pon vi co
ban trong Sketchup 13 duong- mit voi cac chudi thao tac vé, chia, ndi, di chuyén,
xoay, thu phong, nang khéi, cat khoi, truot din, t6 mau, vé dia hinh, ...

- Do don gian nén ngudi sir dung Sketchup c6 thé vé& rat nhanh, nhung
khong c6 nghia 1a né6 kém chinh xac. Sketchup c6 kha ning do tim diém noi suy,

nhap liéu chinh x4c dén 06 sb 1¢ thap phan, gia bong theo thoi gian thuc,...

11



4 khu daT41.skp - SketchUp Pro 2 - a
File Edit View Camera Draw Tools Window Plugins Help

' ZBO@CICHRLBILRESE |HZAR DRSS LD GF he)
AL OXONGORBEAMNEFIFTIYIV |- gL te
R Scene 1| Scene 2| Scene 3| Scene 4 | Scene 5| Scene 6 | Scene 7 [EEE Scene 9| Scene 10| Scene 11]

89

=
N

M)

&

AT
LTI
LRVTERYIRLRY]

&g

888XV &40
8 8

Measurement @
@ ® @ @ Drag to orbit. Shift = Pan 0.0KB/s

Hinh 2.3. Giao dién ciia phan mém Google Sketchup

(Ngudn: Dién dan Sketchup Viét Nam, C6 thé ban chua biét vé Sketch Up
va SUVN. Dia chi: http://suvn.net/forum/showthread.php?t=29262. [Truy cdp ngay
01/03/2014]).

2.4. Tong quan vé 3D GIS

Ngay nay véi su phat trién ciia cong nghé ddi voi viéc xay dung va thanh
1ap ban d6 rat da dang. Tuy nhién d6i v6i dir liéu khong gian viéc thé hién cac dbi
tuong dé phuc vu cho nhu cau cua ngudi st dung chi dung lai ¢ viéc xay dung trén
nén 2D.

D6 hoa 3D duge ap dung tu lau trén céc linh vuc kién trac, co khi, va mo ta
phan tir sinh hoc (trong y té, trong nghién ctru diéu tri), va ngay nay dia Iy ciing 1a
linh vuc can thé hién 3D. Mot trong nhitng tmg dung 13 cong cu hd tro cac quy
hoach va kién trac cho thanh phd, ciing nhu cic van dé vé giao thong. Nhiing hd
trg dic lyc tir mo hinh 3D s& nhiéu hon chic niang hién thi 3D thuan tay. Tuy
nhién, viéc chuyén dwr liéu sang mo6 hinh 3D dang 1a mét thach thac lon. Mot bai
toan rat co ban va dién hinh 13 nhan dang mot déi tuong & cac gbc nhin khac nhau,
nhu nhin tir trén, nhin ngang, nhin xuyén qua mot vat thé 3D khac. Nhu vay, doi

v61 mOt mo hinh 3D thi viéc xay dung ban do néi chung va thé hién doi tuong noi
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riéng c6 rat nhiéu vu diém. Mot mé hinh vé 3D gitp cho ngudi ding mot cai nhin
tong quan, cung cap cho ngudi dung tinh chit dong hon trong viéc lwa chon vi tri
quan sat trén ban do. Tir d6 phuc vu cho cong tac dua ra cac dinh hudng vé sau.
Mot sb nudce trén thé giéi hién nay dd ap dung cong nghé méi trong viée
thanh 1ap ban dd. Trong d6 dang huéng dén hai loai ban d6 tién tién 1 ban do 3D
va ban d6 dong. Mo hinh dia hinh 3D v6i cac nhdm ndi dung, do chi tiét khac nhau
phuc vu cho cac muc dich du lich, quy hoach, va dy bao trong tuong lai ciing da

tré thanh thuong pham thudng gip tai nhidu nude phat trién.
2.4.1. Mt s6 phan mém 3D GIS
2.4.1.1. Bentley Map

Bentley giir vi tri hiang dau trong viéc cung cip cac giai phap phan mém
toan dién cho cac kién trac su, k¥ su, chuyén gia khong gian dia 1y, cic nha xay
dung va chu so hitu dé duy tri co so ha ting. Phan mém Bentley gitp nhitng ngudi
st dung n6 st dung cac mo hinh thong tin thong qua cac dy an tich hop co sé ha
tang thong minh, hiéu suit cao, bao gdm céc thanh phé thong minh ngiy nay va
trong tuong lai.

Puoc thanh 1ap nim 1984, Bentley da trai qua mot ching dudng dai ké tur
khi n6 ra doi va hién nay da c6 gan 3000 nhan vién & hon 45 qudc gia khip thé
gidi. Cong ty da danh hon 1 ty USD dé nghién ctru, phét trién va mua lai trong
sudt thap ky qua dé tim ra cac giai phap cho khach hang ctia ho — nhitng nguoi da
stt dung cac phan mém nay dé xdy dung co so ha tang bén viing va thong minh
hon.

Danh muc ctia Bentley duoc thiét ké dé sir dung trong subt vong doi cua
mot tai san co sé ha tang. Phan mén duoc tuy chinh theo yéu cau chinh xac tir phia
cac chuyén gia khac nhau — nhiing ngudi sé sitr dung phan mém nay cho tat ca cac
cong vige, tu lap ké hoach dén khi di vao hoat dong va duy tri hoat dong bao

dudng cho nhitng tai san nay.
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Bentley 3D city GIS

Céc chinh phu trén toan ciu dang timg budc xdy dung cic thanh phd bén
vitng dé gitp cac cong dan cai thién chat luong cudc séng. Tinh bén viing bao gdbm
moi thir tr cich bé tri mot thanh phé dé nang cao muc do tin cdy cua co sé ha tﬁng
tién ich. Trong khi nhu ciu vé co s¢ ha ting bén viing dan dén nhiing sang kién 2D
GIS, thi trong cac nim qua, ching d3 bién ddi dé tré thanh du an thanh phd 3D
GIS.

Bentley 1a mot GIS city 3D, dugc xem 13 cong nghé thong tin cung cip céac
chtrc ning can thiét cho viéc quan 1y dit liéu, quy trinh cong viéc ctia ngudi dung
va cc qua trinh lién quan dén co so ha tang cta thanh phd. N6 bao gdbm mot mé
hinh thanh ph6 3D tham chiéu phu hop véi viéc quan 1y va toa d dia 1y cua céac
thong tin co s& ha tang chi tiét. M6 hinh nay c6 thé cung cap céc thong tin tir tong
quan quy mo dia 1y cua cac do thi 3D dén chi tiét k¥ thuat cua cac co so ha ting
nhat dinh. N6 ciing cung cap mot khung hd trg vong thong tin tir khi tao ra dén khi
khai thac boi cac bén lién quan khac nhau. Strc manh to 16n ma 3D city GIS cung
cip cho cac nha 1ap ké hoach d6 1a cho phép ho xdy dung co so ha tang khong chi
dep ma con thong minh. N6 cung cap mo hinh thanh phd toan dién bao gém cac
thong tin co so ha téng trén mat dat va dudi mat dat dé giup viéc thiét ké va bao
dudng hop 1y cac co s& ha tang tién ich.

GIS thanh ph6 3D tao ra mdt mé hinh phong pht, cung cap do chinh xac k¥
thuat. Cach tiép can nay dit Bentley ra ngoai viéc 14p ban do truyén théng. Véi
pham vi rong 16n cta céc dich vu trong linh vuc nay, Bentley la trung tdm trong

viéc tao ra sang kién GIS thanh phd 3D trong thuc té.
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Hinh 2.4. Giao dién phan mém Bentley Map.
(Ngudn: Luoc dich theo The Year in Infrastructure 2012 — Bentley)

2.4.1.2. MapSite Gis

Muc tiéu téng quat cua MapSite Gis 1a tao ra mdt moi truong lam viéc hi¢n
dai, khai thac va quan 1y tich hop thong tin GIS phuc vu nhu cau toan x4 hoi.
Céac muc tiéu cu thé ciia MapSite Gis nhu sau:
- MapSite Gis la phﬁn mém méo xay dung, cap nhat, khai thac va bao
tri CSDL GIS quy hoach.
- Mapsite Gis 1a phin mém cho phép xdy dung mé hinh ban d6 quy
hoach trong khong gian 3D, thanh 1ap ban db chuyén dé 3D rat hiéu qua.
- MapSite GIS dua trén hai cong nghé nén co ban: cong nghé GIS va
cong nghé RDBMS duoc xay dung trén moi truong. NET bang ngdn ngit C# 2005.
- MapSite Gis Plan xay dung trén cong ngh¢ hién dai: GIS + HE quan
tri CSDL +.NET = Next GIS Generation.
- MapSite Plan st dung bd thu vién 1ap trinh.
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- Tuy thudc vao mirc do quan ly MapSite GIS Plan st dung céc h¢
quan tri CSDL pho bién nhat hién nay: Oracle, SQL Server, Access.

B 3D View

FH e -0 Q @@ R E _sw _|__open |
= £F Scene layers =
= ¥ Trudign

B ¥ Trudén
|
=5 @ Thucvat
* <3l other values>

= -}
= ¥ P chirh
] <all other values>
MamMDED
EBCs
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Cwe
UK
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£ 00T
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[CIRST
[ SKC

sl m— o

Hinh 2.5. Giao dién ciia phan mém MapSite Gis.

(Nguon: Nguyén Thé Than va nhém cong sw, 2012. Hé théng phin mém
Mapsite_GIS. Trung tdm tin hoc Tric dia ban do.)

2.4.1.3. CityEngine

CityEngine 1a mot phan mém doc 1ap cung cip cho nguoi dung chuyén
nghiép trong lang giai tri, kién tric, quy hoach d6 thi, GIS va san xuat ndi dung 3D
chung véi mot thiét ké ¥ tuong doc dao va giai phap xay dung mo hinh dé tao ra
hiéu qua cua thanh phé va cac toa nha 3D. Diéu quan trong ndi bat caa CityEngine
bao gom:

- CityEngine hd trg dinh dang chuan nhu ESRI Shapefile hoic DXF
ma cho phép xuat nhap bat ky dit liéu geo-spatial vector hodc dong dir liéu dé tao
ra mang ludi dudng phd.

- Pé sao chép thanh phé truc thudc thuc sy hodc c6 hi¢u qua tao ra

mot moi truong do thi cho cac thiét ké cua ban, ban c6 thé sir dung dir li€u tur
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OpenStreetMap. O d6 ban c6 thé tai vé dit liéu mién phi khong gian dia 1y cua
thanh phé thyc va tryc tiép vao CityEngine.

- La mdt cong cu truc quan dugc cung cip dé tuong tac thiét ké, chinh
sira va stra doi bd tri d6 thi bao gdm duong phd, khdi. Street xay dung, phan khdi
dugc didu khién thong qua cac giao dién thong sd, cho ngay lap tic phan hoi thi
giac.

- CityEngine cung cip phat trién cac cong cu dé nhanh chong thiét ké
va b tri xdy dung db thi. Street mau nhu luéi, hitu co hodc tron cé san va cac dia
hinh cua dia hinh dugc dua vao mo hinh

- Nhanh chong tao ra cac quy tic trong mot hinh anh hodc khéi luong
mot mo hinh két cau véi didu nay don gian va dé sir dung bang cong cu authoring.

- Mot giao dién thuan tién dé tuong tac kiém soat dudng phd cu thé
hodc cac thong sé xay dung nhu chiéu cao hay kich thudc (duge xac dinh boi cac
thong sb) duoc cung cap.

- Moi thong so ciia cac toa nha va duong phd co thé dugc kiém soat
trén toan cau thong qua ban d6 hinh anh. Piéu nay cho phép xdy duyng mé hinh
thanh phé truc quan va thay doi nhanh chéng trén quy mo 1én.

- CityEngine hd tro Collada, Autodesk FBX, 3DS cho phép trao doi
dtr 11éu 3D hoan hao.

- Tuy chinh bao cao dua trén luat 1€ co thé dugc tao ra dé phan tich
thiét ké do thi nhu tu dong tinh todn ) luong nhu GFA, FAR, vv Céc bédo céo
duoc cap nhat tu dong va ngay lap tic va co thé duoc thuc hién cho cac bd phan

toan thanh phd.
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Hinh 2.6. Giao dién phan mém CityEngine

(Ngudn: Cong ty TNHH Tu van GeoViet, GiGi thiéu vé CityEngine. Pia
chi:
http://www.geoviet.vn/TechConner/TechConner.aspx?pid=401&id=475&nt=menu
2&inPage=1&lang=vn&ArtID=318. [Truy cdp ngay 01/03/2014])

2.4.2. Tinh hinh wng dung 3D GIS va cac nghién ciru lién quan
2.4.2.1. Nghién ctru trén thé giéi
Mot s6 nghién ctru trén thé gidi hién nay:

- Nghién ctu Research and practice in three-dimensional city
modeling nam 2009 cta Qing Zhu va cac cong su gidi thi€u cac mo hinh 3D GIS
duoc sir dung trong céac linh vuc khac nhau béng cach chuyén doi cac dit lidu tur
ban d6 2D sang 3D.

- Nghién ctru Representing and Exchanging 3D City Models with
CityGML nam 2009 cua Thomas H. Kolbe gigi thi¢u mé hinh CityGML 1a mdt mo

hinh dir liéu mé va dugc dinh dang trén XML dua trén phﬁn mém Geography
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Markup Language phién ban 3.1.1 (GML3). Cac phian mém nay cho mét cai nhin
tong thé vé& viéc quan 1y mo hinh cac thanh phd trong nén 3D.
- Nghién ctru Spatial Data Modelling for 3D GIS ciua A. Abdul-
Rahman, M. Pilouk nim 2008 chi ra cach tiép cin va 4p dung cac mé hinh 3D GIS
va sir dung ngdn ngir mé hinh VRML 1a mé hinh héa thuc té ao thé hién twong tac
v6i cac dbi tuong cia mo hinh 3D dé phat trién va hién thi trén Web.
Nhin chung tinh hinh phét trién 3D GIS trén thé gidi dang dugc phat trién
trén nhiéu mdi truong khac nhau, bén canh dé dang nghién ctru ap dung cach hién

thi trén trén nén Web.
2.4.2.2. Nghién ctru tai Vit Nam

Cung v6i su phat trién cta nén cong nghé trén thé gidi thi tai Viét Nam GIS
3D hién tai dang duogc phat trién trong viéc xay dung cac mo hinh trong cac so d6
tuyén, mit cat trong cac nganh du lich, giao thong, thily loi, ban do tac chién trong
quan su; mo hinh canh quan trong gido du, hé théng cép thoat nudc, mé hinh phuc
vu cho quy hoach va phat trién khong gian do thi. Mot s6 nghién ctru vé 3D GIS
trong nudc hién nay duoc giéi thidu trong cac hoi thao GIS toan qubc co thé ké
dén nhur:

- Nguyén Van Tuéan, Ung dung GIS trong qudn Iy quy hoach xdy
dung, Pai hoc quéc gia Ha No1 — truong Pai hoc Cong Ngh¢ nam 2011. Muc tiéu
ctia nghién ctru nay 1a dua trén ngudn dir liéu 2D hién c6 ctia ban db dia hinh va
quy hoach {mg vé6i yéu cau theo ddi quan 1y co sé ha ting dua trén viée st dung
mo hinh dia hinh s6 (DTM) va md hinh s6 mat dat (DSM). Thi viéc tng dung sir
dung cong nghé 3D cho phép hién thi truc quan canh quan kién trac d6 thi phuc vu
cho cong tac quan 1y quy hoach theo chiéu cao nham nghién ctru va diy manh tmg
dung GIS trong cong tac quan 1y va quy hoach do thi.

- Nguyén Vin Loc va cong su, GIS 3D City gidi phdp méi cho quan Iy
ha tang dé thi, Cong ty TNHH K§ thuat Moi truong Viét An ndm 2012. Muc tiéu
ctia nghién ctru ndy 1 tmg dung cong nghé GIS 3D giup hién thi truc quan 3D dbi

tugng va cung cap cac phép phan tich khong gian 3D hién thi tryc quan gitip cac
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nha quy hoach dua ra quyét dinh chinh x4c hon cu thé 1a dung cong nghé Bentley
Map.

- Nguyén Bich Ngoc va Pao Puc Hudng, Ung dung GIS trong xdy
dung mo hinh 3D phuc vu cho quy hoach khong gian do thi quan Hdai chdu, thanh
phé Pa Nang, Khoa Tai nguyén dat va Moi truong Nong nghiép, Trudng Pai hoc
Nong Lam Hué, Xi nghiép Do v& anh sd va Dia tin hoc, Cong ty Tai nguyén va
Moi truong mién Nam nam 2013. Muyc tiéu cia nghién ciru nay 13 xay dung ban d6
3D-GIS hién tai va tvong lai cua quan Hai Chau, thanh phd Da Ning, 1a mot thanh
phd 16n nhat mién Trung Viét Nam c6 nhing loi thé dic biét vé dia 1y, giao thong,
ha ting co s va nhan van. Gitp cic nha quan 1y c¢6 cai nhin thuc té vé thé giéi
thuc, nhitng han ché cua kién trac khong gian d6 thi hién tai dé tir d6 co dinh
hudng phu hop cho cong tdc quy hoach doé thi trong tuong lai.

Céc nghién ctru trong nude vé 3D GIS hién nay chi ding lai & murc hién thi
trén cac md hinh khac nhau phuc vu cho cac cong tac quan ly va dinh huéng van

chua duoc phat trién va hién thi trén Web.
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2.5. Tong quan truwong Pai hoc Nong Lam Thanh phé H6 Chi Minh

Truong DH Nong Lam TP HCM ngay nay la mdt truong DH da nsganh, da
linh vuc v6i mili nhon va thé manh vé cac chuyén nganh néng 1am - ngu - nghiép,
truc thudc BO Gido Duc va Pao Tao, toa lac trén khu dit rong 118 ha, thuoc khu
phé 6 phuong Linh Trung, Quan Tha Pic, TP HCM va huyén Di An (Tinh Binh

Duong).

.......
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Hinh 2.7. Vi tri trwong Pai hoc Nong LAm Tp.Ho Chi Minh trén Google Map

2.5.1. Lich sir cia Truwong

Tién than 13 Trudng Quéc gia Nong Lam Muc Béao Loc (1955), Truong CD
Nong Lam Stc (1963), Hoc vién Nong nghiép (1972), Truong PH Nong nghi¢p
Sai Gon (thudc Vién PH Bach khoa Thu Btic-1974), Truong DH Nong nghiép 4
(1975), Truong BDH Nong Lam Nghi¢p TP.HCM (1985) trén co s& sat nhap hai
Truong CD Lam nghiép (Trang Bom-Dong Nai) va Truong DH Nong nghiép 4
(Thit Ptrc-TP.HCM), Truong PH Nong Lam (thanh vién PH Qudc gia TP.HCM
1995), Truong PH Nong Lam TP HCM (tryc thudée Bo Gido duc va Dao tao
2000).
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Trai qua hon 58 nidm hoat dong, Truong di dat nhiéu thanh tich xuét sic vé
dao tao, nghién ciru va ung dung khoa hoc ky thuat nong 1am ngu nghiép, chuyén
giao cong nghé, quan hé qubc té. Truong da vinh dy dugce nhan Huan chuong lao
dong Hang ba (nim 1985), Huin chuong Lao dong Hang nhit (ndm 2000), Huan
chuong Bdc 1ap Hang ba (ndm 2005).

2.5.2. Nhiém vu chinh

Truong DH Nong Lam thyc hién 3 nhiém vu chinh sau day:

- Pao tao can bd k¥ thuat co trinh 40 PH va trén PH trong linh vuc
nong nghiép va cac linh vuc c6 lién quan. Tir nam 2000 truong moé rong dao tao
sang cac linh vuc khac nhu: Cong ngh¢ Thong tin, Cong nghé M61 truong, Cong
nghé Sinh hoc, Ngoai ngit va Su pham, Ki thuat Nong nghiép, Cong nghé O to,
Cong nghé Nhiét lanh, Co dién tir, Diéu khién ty dong. ..

- Trién khai cac dé tai nghién ciru khoa hoc hudng vao cic muc tiéu
phat trién kinh té - xa hoi, déng tho1 phuc vu cho viée bao vé, bao tdn, st dung c6
hiéu qua va bén vitng moi trudng, tai nguyén thién nhién.

- Phat trién manh mé& thong tin tu liéu, quang ba kién thic va chuyén
giao tién bd khoa hoc k¥ thuat dén ngudi san xuét, hop tac nghién ciru khoa hoc —
dao tao v6i cac don vi trong va ngoai nudc vé linh vuc ndng 1am ngu nghiép va

mot s6 nganh kinh té - khoa hoc cong nghé c6 lién quan.
2.5.3. Pinh huéng phat trién

Xay dung Truong DH Nong Lam TP HCM thanh mot truong dai hoc da
nganh c6 chuong trinh, gi4o trinh dao tao hiéu qua theo chuan trong nudc va quc
té; mot trung tAm gido duc c6 chét luong va khong ngimg dugc cai tién voi phuong
phap dao tao lién tuc dugc d6i méi va hoan thién, mot trung tam dau nganh trong
nghién ctru khoa hoc, chuyén giao cong nghé; mot trung tAm van héa va véi nhiém
vu trong tam la dao tao nguén nhan luc du phém chit chinh tri, dao dtrc, van hoa
va nang lyc nghé nghiép chat lugng cao dap ung duoc nhitng yéu cau cua thoi ki

Viét Nam hoi nhap nén kinh té thé gisi.
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C6 chinh sach trong dung cac nha khoa hoc, giang vién dau nganh c6 trinh
d6 chuyén mon cao va kinh nghiém lau niam trong giang day, c6 ké hoach bdi
dudng cac giang vién tré, tim huyét v4i nghé nghiép, tdp hop thanh mot doi ngii
can b giang day viing manh.

Pay manh cong tac nghién ciru khoa hoc, coi hiéu qua cta nghién ciru khoa
hoc 14 nhén tb quan trong dé nang cao chét lugng dao tao, l1a thudc do trinh do va
chat luong ciia mot truong dai hoc co dang cap.

Khéng nglmg cai tién va hoan thién co s& vét chit phuc vu cho cong tac
giang day va nghién ctru khoa hoc; dau tu dé tré thanh mot trong cac co s¢ dai hoc
hién dai tai Viét Nam.

Quan tam phat trién mbi quan hé hop tac da chiéu véi cac trudong dai hoc,
vién nghién ctru ¢6 uy tin trong nudc va qudc té; xay dung mdi lién hé chat ché véi
cac doanh nghiép dé dao tao theo yéu cau cia cac doanh nghiép trong thoi ki hoi
nhap; ting cudng quan hé hop tac qudc té, mod rong chuong trinh dao tao bang
tiéng nudc ngoai trong Nha truong.

Muc tiéu dao tao cua truong nham dao tao va cung cép cho xa hoi1 nguén
nhan lyc toan dién c6 trinh do dai hoc, cao dang dap tng yéu cau xay dung va bao
vé dat nude trong giai doan moi: giai doan hodi nhap qudc té va phat trién nén kinh
té thi truong theo dinh hudng xa hdi cha nghia.

Co lap truong tu tuong, chinh tri vitng vang, strc khoe tdt, phém chat dao
durc cao trong nghé nghiép va trung thuc trong khoa hoc; thé hié rd trach nhiém
nghé nghiép va y thic cong dong, trung thanh vai t6 qudc, phuc vu tot sy nghiép
cong nghiép hoéa, hién dai hoa dat nudc.

C6 kién thirc khoa hoc co ban va ki thuét co s viing chéc, kién thic chuyén
mon du sau va rong, ki nang thuc hanh cao dé hoat dong trong linh vuc chuyén
mon va kha ning thich Gmg cao véi mi truong kinh té- xa hoi.

Co6 phuong phéap lam vi¢c khoa hoc va chuyén nghi¢p; cé tu duy, nang luc
tiép can nhanh va Gmg dung hiéu qua, giai quyét tot nhitng van dé thudc linh vuc
chuyén mon dugc dao tao; c6 kha ndng tac nghi¢p doc 1ap va sang tao; cd kha
nang str dung tbt cong cu tin hoc, tai nguyén mang va st dung ngoai ngit dé phuc
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vu cong tac; co kha ning giao tiép va 1am viéc theo nhém, hdi nhap duogc trong
moi trudng qudc té.

Céac chuong trinh ddo tao cia truong dugc xdy dung, trién khai theo dinh
huéng chuong trinh dao tao cia cac truong dai hoc tién tién thé gi6i, nham dap
ung muc tiéu dao tao, vura ké thira sy On dinh cia cac cac chuong trinh dao tao da
dugc ap dung trong thoi gian vira qua, c6 nhitng diéu chinh, b sung kip thoi dé

dap ung nhu cau str dung ngudn nhan lyc cua xa hoi.
2.5.4. Péi ngii, co sé dao tao va nghién ciru chuyén giao khoa hoc cong nghé

Truong di khong nglmg phat trién manh vé s luong va chat luong d6i ngii
va co sO vat chit dé dam bao thuc hién cac nhiém vu chinh tri, véi lyc luong trén
850 thay co gido va can b cong chirc, trong d6 65% co trinh do PH hoat dong
trong 1 vién nghién ctru, 16 khoa va by moén truc thudc véi trén 90 phong thi
nghiém, 14 trung tim nghién ctru va Gmg dung, 1 thu vién v6i 15.000 dau sach, 1
bénh x4 thl y, 4 trai thuc nghi€ém (thuy san, ndng hoc, chan nu6i, 1am nghiép) va 4
trung tdm nghién ctru va thi nghiém vé nong hoc, 1dm nghiép, nudi trong thity san,
chdn nuoi...

Hién nay, truong cé s6 SV hoc sinh dang theo hoc gén 20.000, trong do hé
chinh quy c6 trén 12.000. Nam hoc 2011 — 2012, véi 8.500 chi tiéu tuyén moi,
trong d6 tuyén 5.000 hé PH, CD chinh quy, 500 trung cip chuyén nghiép, 3.000
hé PH bang hai, vira lam vira hoc va ddo tao lién thong CD 1én PH...; truong cling
dugc phép tuyén sinh dao tao 52 nganh va chuyén nganh bac PH va 5 nganh béc
CP. Hau hét thoi gian dao tao biac PH cia trudong 12 4 nam, trir nganh thu y 1a 5
niam; bac CP 1a 3 nidm; hé trung cip chuyén nghiép 1a 2 nim.

Tir nam 1985 dén nay, hang nim trudng duge giao trong trach tiép nhan va
dao tao cho luu hoc sinh nudc ban Campuchia. Qua hon 20 nam, truong da c6 270
SV nudc ban tot nghiép PH cac nganh: chin nudi tha y, thuy san, 1am nghiép, co

khi nong nghiép, kinh té néng 1am nghiép...
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2.5.5. Piéu Kién sinh hoat va hoc tip

a) Giang duong: Truong co 6 khu giang duong chinh goi tén 1a Cam Ta
(CT), Hu6éng Duong (HD), Phuong Vy (PV), Rang Bong (RD), Tuong Vy (TV),
Cat Tudng véi tong dién tich 1a 5.300 m? gébm 86 phong hoc, trang bi day du
phuong tién nghe, nhin vdi sttc chtra 60 — 180 SV/phong va 3 hoi truong 16n danh
cho céac hoi nghi, hdi thao, hoat dong chinh tri...

b) Phong thi nghiém va co s¢ thyc hanh, thuc tap: Do tinh chat dic thu cua
nhiéu nganh hoc va nhiéu mén hoc, truong ¢6 90 phong thuc hanh, thuc tap dugc
bb tri rai rac trong trudng v6i 6.600 m? voi nhiéu thiét bi, may moc, dung cu, hoa
chat. ..

¢) Thu vién: Véi 14.500 dau sach (74.785 ban), binh quin c6 180 dau
sach/nganh, c6 190 dau bao, tap chi, tai thu vién cua mot sb6 khoa (nhu khoa Thuy
san, ngoai ngit, Quan 1y dat dai va bat dong san...) c6 4.350 dau sach.

d) Ky tic xa: Gom 5 nha danh sd A, B, C, D, E, tong dién tich 6.637 m?véi
trén 350 phong, stc chira trén 3.000 SV va hoc vién trang bi du tié€n nghi vi 3 san
bong, gan cin tin nha an SV, nha thi ddu thé thao va bénh xa. ..

e) Céc trung tam dao tao

Trung Tam ngoai ngit PH Nong Lam TP HCM: thanh 1ap theo quyét dinh
s6331/GD-TCCB ngay 14/3/1990 cia BGD&DT. Hién trung tam dang trién khai
cac chuong trinh dao tao chinh nhu TOEFL iBT, va tiéng Anh giao tiép pho thong,
tiéng Anh thuong mai, Tiéng Anh chuyén nganh céng nghé thong tin. ..

Trung tim tin hoc tng dung: c6 chirc ning dao tao va cp chung chi quéc
gia trinh d6 A, B va k¥ thuat vién. Ngoai ra trung tim con ¢ chtrc ning tu van va
hd tro thong tin. ..

(Nguon: Sé tay sinh vién, 2010. Phong Cong tac sinh vién - Truong dai hoc
Noéng Lam Tp. Ho Chi Minh).
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CHUONG 3
VAT LIEU, DU LIEU
VA PHUONG PHAP NGHIEN CUU
3.1. Vit liéu nghién ciru

Céc vat liéu can thiét cho nghién ctru ndy bao gdm:
- Thiét bi GPS: dung dé thu thap toa do dia 1y cac dbi twong tir thuc
dia.
- Mot may tinh hd trg cac phdn mém sau: ArcGIS, Google Earth va
Google Sketchup.

3.2. Dir li€éu nghién ciru

Nguén dit liéu phuc vu nghién ctru duoc 14y tir qua trinh thu thap va ké thira
cac dit liéu tir cac dé tai trudc véi cac md hinh 3D ciia Bo Mon Canh Quan va K§
Thuat Hoa Vién thudgc Khoa Mdbi Truong va Tai Nguyén va bd thu vién trén

Google Sketchup.

Bang 3.1. Khai quat dir li€éu nghién ciru

Dit liu khong gian cu x4, | Shapefile | T tiéu luan “Ung dung

giang duong, ky tic x4, giao WEBGIS mi nguon mé xiy

1 | théng, nha dan, giir xe, khac dung ban d6 truong DPai Hoc
truong Pai hoc Nong Lam néng Lam Thanh phd H6 Chi
Tp.HO6 Chi Minh, Minh”.

2 | Dit liéu thudc tinh thong tin | Excel | Puoc thu thap tir qua trinh diéu
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vé cdy xanh thudc khudn tra va khao sat thuc dia.
vién truong Dai hoc Nong

Lam Tp.H6 Chi Minh,

Anh Raster khu vuc trudng Raster Nguon dir liéu anh nén tur
Pai hoc Nong Lam Thanh Google Earth dugc chup ngay
3 | phé H6 Chi Minh, 04/11/2013 vé6i do phan giai
anh 5m va kich thuéc anh 4800
pixel x 2718 pixel.

M6 hinh 3D trén Google | Sketchup | B Mon Canh Quan va Ky
Sketchup cua cac tdoa nha Thuat Hoa Vién thudoc Khoa
4 |Rang Dong, Cim Tu, Mo6i Truong va Tai Nguyén.
Hudng Duong, Phuong V¥,
Céan Tin CP,

Mo hinh 3D cua cac loai | Sketchup | Bo thu vién 3D Warehouse trén
cay, Google Sketchup.

3.3. Phwong phap nghién ciru

Panh gia cac 16p dit liéu dugc ké thira va tién hanh khao sat thuc dia bang
may GPS dé thu thap thong tin cac ddi twong, cip nhat hién trang va hoan thién
cac 16p dir liéu vé co so ha tang, giao thong va thuc vat két hop véi anh nén tir
Google Earth.

Dung chiéu cao tng véi cac ddi tuong trén ArcScene va stt dung mo hinh
Collada dé ddng bo giira hé quy chiéu Coordinate trong ArcGIS va hé quy chiéu
Axes thé hién truc toa d6 3 chiéu XYZ trong Google Sketchup, dé tranh sy sai 1éch
vé huéng cling nhu cic mit ctia cac ddi twong. Thiét ké mo hinh cac d6i twong cu
thé g vai ba cap do chi tiét.

Tién hanh dua céc 16p dir li¢u da hoan thién vao co so dir licu da tao ban
dau trén ArcCatalog, xdy dung, hiéu chinh céac 16p dit liéu va dwa cac mo hinh 3D

da thiét ké trén Google Sketchup vao ban d6 3D trén ArcScene.
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Dir liéu ciy xanh

Dit liéu nén

Anh nén
Google Earth

Giang dwomg, toa
nha, dia vit

= ~

Dir liéu Dir liéu Dir liéu Chon Dik liéu
thu nén nén co diém anh
thap tir giao s& ha khong chup,
GPS va thing ting ché mo
thuc anh hinh
dia toa nha
l ]
~ Ty oy
S — ] ——
ArcMap Google Sketchup
Bién tap, xi Iy dir liéu Xiy dung mo hinh 3D
N — I ™
—
C - Mb hinh Mo hi ; id /‘
 ArcCatalog Collada ttme toa pa e
T chitc co sé dit liéu g, t0a na, cay
xanh 3D
— e A
—
—
ArcScene P
Két hgp bind6 2D va |
mé hinh 3D
—

Bén d6 3D

Hinh 3.1. Quy trinh xiy dwng mé hinh ban d6 3D
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CHUONG 4
KET QUA NGHIEN CUU

4.1. Panh gia nguon dir liéu dau vao ciia khéa luan

4.1.1. Panh gia dir li¢u shapefile nén truong Pai hoc Nong Lam Tp.Hd Chi
Minh

Nguén dit lidu shapefile nén vé truong Pai hoc Nong Lam ké thira tir tiéu
luan “Ung dung WebGis md ngudn md xay dyng ban d6 truong Pai hoc Nong
Lam Thanh Phé H6 Chi Minh”. Céc shapefile dugc vé truc tiép bang cac cong cu
trén phan mém Google Earth sau d6 xuét sang phan mém Arcmap dé chuyén doi
thanh dang shapefile va duoc mic dinh san hé toa do WGS1984 bao g6m cac 16p

dugc mo ta theo Bang 4.1.

Bing 4.1. Bang mé ta cac 16p dir liéu nén

STT | Tén dir liéu Mo ta Mbo ta khéng gian

1 |cuxa luu trir cac div
liéu thude
tinh va khong
gian cua cac
cu xa thudc
khuén vién

truong.
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giangduong

luu trir cac div
liéu thude
tinh va khong
gian cua cac
giang duong
thudc khuon

vién truong.

giuxe

luu trir cac div
liéu thude
tinh va khong
gian cua cac
bai gilt xe
thudc khuon

vién truong.

nen

Iuru trir thudce
tinh khong
gian cua lop
ranh gidi nén
(khong bao
gbm 16p giao
thong) truong
DPai hoc Nong
Lam Tp.H6
Chi Minh.
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nhadan

luu trir cac dir
li¢u thudc
tinh va khong
gian cua nha
dan trong

khuodn vién

truong. —ca
o=
e I
H@ DQD LI
]
khac luu trir cac dir o
ligu thudc 5’
tinh va khong
gian cua cac
dbi tuong
khac nhu &
cong truong, ° - .
thu vién,
cong ky tac .
Xa,...

]
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Ngudn dit liéu duoc v& tir Google Earth nén do chinh xac trong dbi, co thé
phuc vu cho viéc xay dung khoa luin. Tuy nhién so vdi hién tai thi nha truong
dang co6 sy phat trién vé co s& vat chat nén sau qua trinh diéu tra va khao sat hién
trang thi da cap nhat thém cac dbi tuong nhu toa nha Cat Tuong, mot s6 san banh

canh Nha thi dau...

4.1.2. Dir liéu vé hé thong giao thong ndi bd thudc khudn vién truwong Pai hoc

Noéng Lam Tp.H6 Chi Minh

Ngudn dir liéu 16p giao thong truong Dai hoc Nong Lam duogc ké thira tir
tiéu luan “Ung dung WebGis mi ngudn mé xdy dung ban d6 trudng Pai hoc Nong
Lam Thanh Phé H6 Chi Minh”di dugc vé truc tiép trén phan mém Google Earth
sau d6 xuat sang phan mém Arcmap dé chuyén doi thanh dang shapefile va duoc
mic dinh sdn hé toa 40 WGS1984-EPSG4326 bao gém cac 16p duoc md ta theo
Bang 4.2.

Bang 4.2. Bing mo ta cac 16p dir li€u giao thong

STT | Tén dir liéu Mo ta Mo ta khong gian

1 | duong dang ving
(polygon) thé
hién toan bo
hién trang
giao thong
ndi by trong
khuon vién

truong Dai

hoc Nong
Lam Tp.Ho
Chi Minh.
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2 | Duong48N | dang duong
(line) thé hién
vach phan lan
duodng giao
thong ndi bo

trong khuon

vién truong

DPai hoc Nong
Lam Tp.Ho
Chi Minh.

Do ngudn dit liéu duoc vé tir Google Earth nén d6 chinh xac twong dbi, co
thé phuc vu cho viéc xay dung khoa luin. Qua khdo sat va diéu tra thuc dia téng
quan hé théng giao thong ndi bo trong khudn vién truong Pai hoc Nong Lam Tp.
H6 Chi Minh khong c6 su thay dbi so véi dir liu ké thira.

4.1.3. Panh gia dir li¢u thudc tinh thong tin vé ciy xanh thudc khudn vién
truwong Pai hoc Nong Lam Tp.H6 Chi Minh

Nguon dit liéu vé thong tin cdy xanh trong khudn vién truong Pai hoc Nong
Lam duogc thu thap dua trén qua trinh diéu tra va khao sat thuc dia bao g@)m cac
thong tin vé tén thuong goi cua cac loai cdy cac chi sé vé cay nhu chiéu cao,
duong kinh tan cay, duong kinh than cay, xuat xur, chat luong cay hién tai va vi tri
khong gian cua cay dua trén kinh dd va vi do.

Dé dap tmg dugc yéu cau ngudn dit lidu vé cdy xanh phai diéu tra va thu
thap cac vi tri can thé hién trén mo hinh, chu yéu la xung quanh cac giang dudng,
tda nha, ky tac xa. Qua trinh thu thap vé thong tin cay chi dya trén nhiing cdy pho
bién mang tinh chat dai dién cho khu vuc, ¢6 kich thudc 16n va chiéu cao ndi bat

s0 v0i vi tri xung quanh.
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Biang 4.3. Thugc tinh bang ciia cAy xanh trong excel bao gom:

STT Tén trwong Mo ta Vidu
1 |ID S6 thtr tyr 001
2 | KHUVUC Khu vic lay cay Khoa MT
3 | CAY Tén cay Hoang Nam
4 | XUATXU Xuat Xt ctia cy Pai Loan
5 | CHATLUONG Chét luong hién tai cia cdy | Tot
6 | DUONGKINHTAN | Buong kinh tan cay 150
7 | DUONGKINHTHAN | Buong kinh than cay 40
8 | CHIEUCAO Chiéu cao ciia cay 12
9 |LONG Kinh d6 106,78838
10 |LAT Vi do 10,78190

4.1.4. Panh gia dir liéu vé cac md hinh 3D trong khudn vién truwong Pai hoc

Noéng Lam Tp.H6 Chi Minh

Dt li¢u 3D dang file Sketchup cia cac toa nha, gidng duong trudong Pai hoc
Nong Lam ké thira tir B6 Mon Canh Quan va K§ Thuat Hoa Vién thudc Khoa Moi
Truong va Tai Nguyén. Qua trinh nay dugc xay dung md hinh cic gidang duong
nay doi hoi su chinh xéc bﬁng cac thiét bi do dac thuc dia sau d6 duogc dung trén
nén CAD 2D, tir d6 chuyén qua nén Google Sketchup dé bat dau thiét ké mo hinh
3D cua d6i tugng.

Tuy nhién do cé su twong tac giita hai phan mém cling nhu do chi tiét cua
d6i tuwong toa nha 3D qua cao, nén khi dwa mo hinh 3D vao ArcScene thi din dén
tinh trang ting bd nhd va lam cham tdc d6 xir 1y. Do vy md hinh 3D duoc ké thira
can duoc xir 1y bang cach loai bo cac chi tiét khong can thiét va chi thé hién céac

chi tiét bén ngoai cua doi tuong.
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4.2. Thiét ké mé hinh co sé dir liéu.

Trén céac phién ban ArcGIS hién nay hd trg nhiéu mé hinh dé quan 1y hé co
s& dir li¢u Geodatabase nhu File Personal Geodatabase (m6 hinh Geodatabase mdt
ngudi dung), Enterprise Geodatabase (mé hinh Geodatabase nhiéu ngudi dung).
Déi v6i nghién ctru ndy dé quan 1y tot ca vé dir liéu thudc tinh va ca dir liéu khong
gian cling nhu tiét kiém vé dung luong luu trir thi trong viée st dung mé hinh
huéng ddi tuong 1a md hinh Personal Geodatabase 1a don gian va tbi wu nhét.

Mo hinh Personal Geodatabase sit dung hé quan tri co s& dir li€u Access dé
Iwu trit dir liéu khong gian va thudc tinh, mé hinh nay chi hd trg mot ngudi ding
va dugc cai dat trén may don. Dung lugng cua mo hinh nay dugc gidi han bdi hé
quan tri co so dit lidu Access. Trong mod hinh nay, cic dbi twong duoc luu thanh
cac hang cua bang co s¢ dir liéu quan h¢. Cac hang trong bang chira ca thong tin
toa do va thong tin thudc tinh cho ddi tuong. Cac ddi tuong bao gém cac dang nhu
Point, Polyline, Polygon, Annotation, Table, Topology, Relationship, Raster
Catalog, Raster datase dugc chura trong file Access c6 dudi mo rong 1a “*.mdb”.

Dé dix liéu céac 16p bao gém dir liéu thudc tinh va dir liéu khong gian voi cac
mo hinh 3D trg thanh mot bd ¢d dit lidéu hoan chinh gitp dé dang trong viéc truy
xuat dir liéu thi dit liéu s& duoc luu trit trong Personal Geodatabase va cac 16p dir

liéu s& dugc luu trir trong Feature Dataset.

Personal Geodatabase

A 4 w l

Feature Dataset Feature Dataset Feature Dataset

L A ‘ v ‘ l__vl

Feature Feature Feature Feature Feature Feature
Class Class Class Class Class Class

Hinh 4.1. Céu triic mé hinh co sé dix liéu
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4.3. Xay dung dir li¢u thudc tinh cac 16p dir liéu

Co s dir lidu ctia khoa luan dua trén dir liéu nén ké thira, tuy nhién vi tinh
chat Geodatabase ciing nhu tiét kiém vé dung lugng ctia nham tranh sy du thira khi
khong dua vao st dung va sy thay ddi so véi hién trang nén ditr li¢u dugc hi¢u
chinh trén ArcMap va dua vao ba 16p dir liéu co ban nhu sau:

- Loép dir li¢u vé toa nha: bao gom céac doi tugng cu x4, giang dudng,

gitr xe, nén, nha dan, khac.

Béang 4.4. Thugc tinh bang 16p cu xa

STT Tén truong Kiéu dir liéu Mo ta
1 OBJECTID Object ID S6 thir tyr
2 SHAPE Polygon Dang d6i tuong
3 TEN Text(50) Tén cu xa
4 KEYWORD Text(50) Ttr khoa tim kiém d6i tuong
5 DIENTICH Double Dién tich ctia d6i tuong
6 CHIEUCAO Double Chiéu cao doi tuong
7 SOTANG Double S6 tang cua doi tugng

Bang 4.5. Thugc tinh bang 16p gidng duwong

STT Tén truong Kiéu dir liéu M5 ta
1 OBJECTID Object ID S thir tur
2 SHAPE Polygon Dang d6i tuong
3 TEN Text(50) Tén giang duong
4 KEYWORD Text(50) Tir khoa tim kiém d6i tuong
5 URL Text(50) Puong dan trang web
6 DIENTICH Double Dién tich cua doi tuong
7 CHIEUCAO Double Chiéu cao d6i tuong
8 SOTANG Double S6 tang cua doi tugng
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Béang 4.6. Thugc tinh bang l6p giir xe

STT Tén trudng Kiéu dir liéu M5 ta
1 OBJECTID Object ID S6 thtr tyr
2 SHAPE Polygon Dang di tuong
3 TEN Text(50) Tén bai gitr xe
4 KEYWORD Text(50) Tir khéa tim kiém ddi tuong
5 DIENTICH Double Dién tich cua ddi tuong
6 CHIEUCAO Double Chiéu cao doi tuong

Bang 4.7. Thudc tinh bang 16p nén

STT Tén truong Kiéu dir liéu M6 ta
1 OBJECTID Object ID S6 tht tu
2 SHAPE Polygon Dang doi twong
3 DIENTICH Double Dién tich cua d6i tuong

Bang 4.8. Thudc tinh 16p nha dan

STT Tén truong Kiéu dir liéu M5 ta
1 OBJECTID Object ID S thir tur
2 SHAPE Polygon Dang d6i tuong
3 DIENTICH Double Dién tich ctia doi tuong
4 CHIEUCAO Double Chiéu cao doi tuong
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Bang 4.9. Thugc tinh bang 16p khac

STT Tén trudng Kiéu dir liéu Mb ta
1 OBJECTID Object ID S6 thtr tyr
2 SHAPE Polygon Dang di tuong
3 TEN Text(50) Tén dbi tuong
. CEYWORD Text(50) T khéa tim kiém ddi
tuong
5 URL Text(50) Puodng dan trang web
6 DIENTICH Double Dién tich cua doi tuong
7 CHIEUCAO Double Chiéu cao doi tuong
8 SOTANG Double S6 tang cua doi tugng

- Lép dir liéu vé giao thong: bao gdm cac ddi tuong 16p nén giao
thong nodi b truong Pai hoc Nong Lam Tp.Ho Chi Minh va 16p vach phan cach

thé hién vach phan cach lan duong.

Bang 4.10. Thuc tinh 16p dwong nén

STT Tén truong Kiéu dir liéu M5 ta
1 OBJECTID Object ID S thir tr
2 SHAPE Polygon Dang d6i tugng
3 DIENTICH Double Dién tich ctia d6i tuong

Bang 4.11. Thugc tinh vach phan cach dwong giao thong

STT Tén truong Kiéu dir liéu M5 ta
1 OBJECTID Object ID S thir tr
2 SHAPE Polyline Dang d6i tugng
3 DODAI Double D¢ dai doan duong
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- Lép dit liéu vé cdy xanh bao gdm thong tin vé tén ciy, cac chi sd vé
ciy nhu chiéu cao, duong kinh tan cdy, dudng kinh than cdy, xuét xu, chat lugng
ciy hién tai va vi tri khong gian cta cay dua trén hé quy chiéu d6 thap phan (lat va

long).

Bang 4.12. Thugc tinh dwong giao thong

STT Tén truong Kiéu dir liéu M5 ta
1 OBJECTID Object ID S thu tu
2 SHAPE Point Dang dbi tuong
3 TEN Text(50) Tén cay
. KEVWORD Text(50) T khoa tim kiém doi
tuong
5 URL Text(50) DPudng dan trang web
6 DIENTICH Double Dién tich cua ddi tuong
7 CHIEUCAO Double Chiéu cao d6i twong
8 SOTANG Double S tang cua doi tuong

4.4. Piang Ky toa dd va tao anh nén tir Google Earth

Hién nay c6 rat nhiéu ngudn dé tai anh vé tinh, tuy nhién vi tinh chét cia
khoéa luan 1a can anh véi thoi gian sat véi thoi gian so voi trén hién tai nén dit licu
anh tir Google Earth 13 kha thi nhat.

Str dung phén mém Google Earth dé xac dinh vi tri truong Pai hoc Nong
Lam Tp.H6 Chi Minh va sir dung cong cu san co trén phan mém dé tai anh thudc
khu vuc nghién ctru thuc hién dé tai.

Anh sau khi duoc tai vé trén Google Earth 13 anh Raster van chua c6 hé toa
do dia ly nén phai thuc hién viéc dang ky toa do anh trén phén mém ArcMap cua
ArcGIS dé tré thanh anh c6 toa do trong nén cua ban dd. Thyc hién dang ky toa do
trén thanh coéng cu Georeferencing, nhap vao trinh don Customize, chon Toolbars,

sau d6 nhap vao Georeferencing.
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Str dung cong cu < Add Control Point dé thiét dit cac diém khong ché

trén anh. Cac diém khéng ché nén thuong 1a cac nut giao théng dudong bo, cac

vung dat ¢6 vi tri cu thé, 16 rang dé phan biét trén anh. Toa do 4 diém khéng ché

dugc mo ta bang 4.13

Bang 4.13. Mé ta cac diém khong ché khi ding ky toa d9 anh véi phép chiéu

Mo ta

Bon chira nudc sau
lung  trai  thuc
nghiém thuy séan

Novus.

UTM
STT Toa do
. 695305.61 E
1202932.81 N
5 696508.05 E
1202840.20 N
3 696345.76 E
1201945.80 N

Dai phun nudc trude
giang duong Dai
hoc Khoa hoc Xa
hoi & Nhan Van.

Dai phun nudc trude
Thu Vién Dai hoc
Quéc Gia.
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694715.35 E
1202066.95 N

Nha mai ton xanh
ding sau bai dat trén

Quéc Lo 1A.

Str dung cong cu

i View Link Table dé nhép toa do chinh x4c cho céc

diém anh vira khoa. Nhap toa do cua cac diém trén theo tht tu tir 1 dén 4 tai 6 X

Map va Y Map, bit dau theo chiéu kim dong hd v6i goc phan tu thir tu.

- ]

Link Table :
Link ¥ Source ¥ Source X Map ¥ Map Residual b
1 2057.163386 -225.629148 ©95305.610000  1202932.810000 0.81329
2 4554, 566246 -442,278655 ©96508.050000  1202840.200000 0.82106
3 4297.932265 -2387.089444 ©96345.760000  1201945.800000 0.00523
4 768.741241 -2101.787299 ©94715.350000  1202066.950000 0.60251
< >

Auto Adjust Transformation: 1st Order Polynomial (Affine) W

Total RMS Error: 0.71952

Load... Sawve... Restore From Dataset

Hinh 4.2. Cira sé Link Table ciia cong cu Georeferencing

Sau khi dang ky toa d§ cho anh su dung cong cu Georeferencing =>

Rectify. Sau d6 xuat hién cira s6 Save As, chon noi luu va dinh dang dudi mé rong

cho anh vira méi dang ky toa do 1a TIFF.
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Q sohoa.mxd - ArcMap - ArcInfo

File Edit View Bookmarks Insert Selection Customize Windows Help
[BR=3" ) B X9 b EEE B $e(r? | Raster 7| Vectorization ~ 1 | [T & | #| Raster Cleanup ~ | Cellelection = i &, 12
o & I ”

QAEQ3 e - T k(@7 E|2NB2T0RY Drawing = K

Editor~ | »

=

‘ yoseas I | ‘ Gojejeo & ‘

Table Of Contents 2 x
';‘:@9 8|3
= S[Em
& £ DA3D\dktd\
= @ AnhNenGE if

RGB
MNRed: Band_1
[ Green: Band 2
M Blue: Band 3

7 ks . : - +00KE/:
@) ArcToolbox | EE] Table Of Contents
[@IArcToolbox | = 3 jgje| < @fUOKB/s
69482935 1203014841 USSP unns

Hinh 4.3. Anh trén ArcMap sau khi ding ky toa do
4.5. Xay dung 16p dir liéu vé cAy xanh trong khudn vién truong Pai hoc Nong
Lam Tp.Hé Chi Minh
Sau qué trinh diéu tra thyc dia vé dit liéu cdy xanh trong khudn vién trudng
tién hanh thuc hién viéc hién thi dit liéu thudc tinh thu thap dugc dang bang trong

excel thanh dang dir li¢u khong gian trén ArcGIS.
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Thu thap di liéu cay
xanh

{ ¥
Thong tin vé Thong tin vé Thong tin vé
tén cay (tén thuoc tinh cay vi tri cay
ciy, xuat (chat lrong, (kKhu vire,
X1f) dwdng kinh kinh do, vi
than, tin cay, do)
chiéu cao)

Excel
Xay dung bang thudc
tinh dir liéu

ArcMap
Tao dir liéu Khong gian
16p cay xanh

Hinh 4.4. Quy trinh xay dwng I6p dir li¢u cAy xanh
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Tién hanh dua bang thudc tinh Excel vao ArcMap, tai khung Table Of
Contents phai chuét trén dit lidu bang va chon %¥ Dislap XY Data dé thiét lap kinh
do, vi do. Tai khung Specift the fields for the X, Y and Z cooddinates, thiét lap X
Field 1a truong LONG tuong tng véi kinh do va Y Field 1a truong LAT tuong Gng
voi vi do. Bé chon hé quy chiéu cho 16p cay xanh, tai khung Coordinate System of

Input Coordinates thiét 1ap hé quy chiéu véi cac thong sb sau:

Geographic Coordinate System:

- Name: GCS_WGS_1984

- Angular Unit: Degree (0.017453292519943299)

- Prime Meridian: Greenwich (0.000000000000000000)
- Datum: D_WGS 1984

- Spheroid: WGS_ 1984

- Semimajor Axis: 6378137.000000000000000000

- Semiminor Axis: 6356752.314245179300000000

- Inverse Flattening: 298.257223563000030000

Sau d6 nhan OK dé tao layer cy xanh.

Q NonglLam.mxd - ArcMap - Arclnfo & - a “
File Edit View Insert Selection Geoprocessing  Customize Windows Help
OeEs B & - |[15105 v EG B & | $)r? - Raster Vectorization + Raster Cleanup ~ | Cell Selection ~
RQMQ@ i« =M-0 8@ 7B M8 e Drawing = R O~ A < |0 Al V[0 VB I UlA-H B s
Editor + - Georeferencing * | Layer | AnhiNenGE v@Q- B About ArcGoogle | Goagle Maps ~ VietBD Maps -
ArcToolbox rx ~ &
] ArcToolbox ¢ o
2
B 3D Analyst Tools »oy 2
By Analysis Tools & @
&) Cartography Tools * i
B o M £ $ L =
aop B .} @
. 3
& Bdd =
S ‘\l
.
i 3
EAd o wBese 0P00es © am Sve e
a 3 20000
P 2
g IR Y
8050 H
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£ : ij .
* v ¢ B3 ]
"t‘ 105000 0080000000 ® R
m o
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[
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iy
Ars
L
.

B Table Of Contents| @) ArcToolbax aje| e < O+:.:><E'=
0.0KB/s
695097529 1202632.72 M

Hinh 4.5. Sy phan b6 khéng gian ciy xanh trong khudn vién truong.
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cdy cu thé theo Bang 4.14.

Su phén bd ciy xanh trong khuén vién trudng duge téng hop véi cac loai

Bang 4.14. Phian bd ciy xanh trong khuén vién trwong Pai hoc Nong Lam

Tp.HO Chi Minh.

STT Tén cay S6 Luong Khu vye pho bién

1 |Buitre 12 Khoa Moi truong

2 | Bing Ling 6 Khoa Méi truong, Rang Dong

3 | Bang 5 Khoa Co khi

4 | Bang bai Loan 120 Rang Pong

5 | CauKiéng 18 Rang PBong, khoa Méi truong

6 | Caycaosu 79 Khoa Nong hoc

7 | Cay gon 9 Khoa Méi truong, Trung tam Ngoai ngir

8 | CayKhé 1 Khoa Méi truong

9 | CaySao 4 Vuon vom, Khoa Nong Hoc

10 | Cay tram 98 Ky tic xa

11 | Cay Viét 20 Ky tiic x4

12 | Cay Xoan 21 Khoa Méi truong

13 | Chudi Kiéng 18 Trung tdm Ngoai ngtr, Rang Dong

14 | Dau Rai 50 Cong trudng, Bén xe

15 | Hodng Nam 177 Ky tac x4, Cam Tu, Trung tim Ngoai ngi,
Thién Ly

16 | Lim xet 40 Can tin CP, Trung tam Ngoai nglt

17 | Me 2 Thién Ly

18 | Ngoc Nir 1 Phuong V¥
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Phuong V§, Ky tuc x4, can tin CP, phong
19 | Phuong V¥ 42 .
thi nghiém hoa, Huéng Duong, Tuong Vy
20 | So Khi 109 Ky tic xa
21 | Sao 19 Bén xe, cong truong
22 | Xacu 35 Ky tic x4, Co khi
Téong 886 cy

4.6. Chuyén ddi shapefile sang dang Feature Class 3D va md hinh Collada
trén Google Sketchup

Vi sy khac nhau giita khong gian trong cdc phan mém db hoa ciing nhu sy
khac biét gitta Hé quy chiéu Coordinate trong ArcGIS va hé quy chiéu Axes thé
hién truc toa d6 3 chiéu XYZ cac mat cua d6i tuong tuong ung voi 3 mau xanh 1a
cay, xanh duong va do trong Google Sketchup. Nén khi thuc hién chén cac mod
hinh d6i tuong 3D tur Sketchup s€ c6 sy sai 1éch vé hudng véi cdc mat cua doi
tuong.

Pé khic phuc van dé nay trudc tién phai c6 dugec mé hinh khéi thé hién
dugc truc toa do 3 chiéu trong Google Sketchup bang cach sir dung cong cu trong
ArcToolbox dé chuyén doi shapefile sang dang mo hinh khéi Collada c6 dudi mo

rong “*.dea”.
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/Lo’p dit liéu nen/
h J
ArcScene

Dung chiéu cao ciia ddi twong bang

hﬁng tab Extrusion
Chuyén cac 16p layer vira dyng chiéu
cao sang dang Feature Class 3D
Chuyé"n cic doi twong trong lop Feature
Class 3D sang dang file Collada

N S
/ A

Mo hinh Collada

V

v
yoogle Sketchup

Xiy dung cic mo hinh 3D veéi 3
mikc d6 chi tiét

N— 7

Hinh 4.6. Quy trinh tao mé hinh Collada
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Buéde 1: Add cac 16p ddi twong can tao khdi 3D trén phan mém
ArcScene. Mé thudc tinh cta layer dbi twong can tao mo hinh khéi. Bang cach
phai chudt vao 16p ddi tuong va chon Properties.

Buéc 2: Dung chiéu cao cua cac ddi tuong bang tab Extrusion trong
Properties ctia layer can tao. Tai khung Extrusion vaule or expression dung
chiéu cao cta cac d6i twong theo truong ChieuCao trong bang thudc tinh cia

truong d6 bang cach nhap “[ChieuCao]” tai khung d6. Sau d6 nhan OK.

Layer Properties ?
Genesal Source Selection Dhzplay Symbclogy Fieldz Definition Query Joins & Relates
Base Heights Time Extrusion Rendesing HTML Popup

Extrude features in layer. Extrusion turns points into vertical lines, lines into
walls, and polygons into blodks.

Extrusion value or expression:

[ChieuCaa] =]

Apply extrusion by:

adding it to each feature's minimum height W

Hinh 4.7. Thiét 1ap gia tri chiéu cao trong cira s6 Layer Properties
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Mo hinh khéi 3D cua 16p dbi twong giang duong duge thé hién theo chiéu
cao thyc té trong Hinh 4.8

@ MNongLam.sxd - ArcScene - ArcInfo A - a
Flle Edit View Bookmarks Selection Geoprocessing Customize Windows Help
De2Es D EREE0 it QAAFOIED N @E M2
Layer . 3D Editor~ -

Table of Contents (% ==
e 8 -
5 Scenelayers
& B giangduong
- —
H @ +ookass

00KE/=

wees gll| [Gomeo &l

Hinh 4.8. M6 hinh khdi 3D ciia mét s6 toa nha trén ArcScene

Budée 3: Chuyén d6i cac mo hinh khdi vira tao trén layer sang dang

Feature Class 3D dé tao ra 16p layer trén cé ArcToolbox 1 x
e 1a e 1 A ., &l ArcToolbox A

thay doi hinh dang khéi hop 3D don gian El@ 3D Analyst Tools

sang dang 3D cua Sketchup véi do chi tiét fé- 89 3D Features

E%: Conversion

%3 From Feature Class
- & From File

. %3 From Raster
chuyén tai khung Input Feature Layer va tao - - & From Terrain

& From TIN
Y

cao hon bing cong cu Layer 3D to Feature

Class trén ArcToolbox. Chon file can

noi luu tai khung Output Feature Class trén

%, Layer 3D to Feature Class
cua sO vua hién ra. Sau d6 nhan OK dé --%! Functional Surface
2 .o, , i . . %: Raster Interpolation
chuyén doi 16p do6. Lép doi tugng vira tao - & Raster Math

%: Raster Reclass
, , -8y Raster Surface
cua layer khoi hop.Thuc hién tuong tu doi - & Terrain and TIN Surface

khong thay dbi thudc tinh, chi thay doi mau

ﬁ: Terrain Management

véi cac 16p con lai. :
P i -8 TIN Management

Hinh 4.9. Cong cu chuyén d6i sang

Feature Class trén ArcToolbox
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Buwéc 4: Chuyén dinh dang
Feature Class 3D sang dang file Collada
trén Sketchup bang cong cu Mutipatch To
Collada trén ArcToolbox. Tai khung Input
Mutipatch Feature chon layer vira chuyén
d6i sang Feature Class. Thiét dit noi luu
tai Output Collada Folder. Tai khung Use
Field Name (optional) lya chon tén cua
d6i tugng khu chuyén ddi dé dé nhan biét
khi tao m6 hinh bén Google Sketchup.

Buéc 5: Folder sau khi thyc hién céng cu chuyén doi sang file Collada
s& bao gém tat ca cac dbi tugng trong bang thudc tinh ciia 16p d6. Tir d6 c6 thé

dé dang xay dung cidc mé hinh 3D véi d6 chi tiét cao tir mo hinh khéi 3D da

dugc chuyén doi.

4 Untitled - SketchUp Pro
File Edit View Camera Draw Teols Window Plugins Help

| ZBOCIGRE ’k‘“@@fﬁ"\?"@ &l@@@

ArcToolbox

Bl ArcToolbox

+@ 30 Analyst Tools
+a Analysis Tools
+@ Cartography Tools
_@ Conversion Tools
+%3 From KML
+%3 From Raster

11 & From WFS

7 By Metadata

+- & To CAD

_.& To Collada

N ’( Multipatch To Collada
% %_ Tu:u Coverage
18 To dBASE
+%3 To Geodatabase
1B To KML

+%! To Raster

11 & To Shapefile

Hinh 4.10. Céng cu chuyén doi
Collada trén ArcToolbox

o

DEAL0OXONGOEHAENT §T T IWIW T % f e

A

B

]
@D\

&

EEd 8 xxe @9 40
8@ |&EY

Measuremen
@ @ © | @ select entities to modify with other tools or commands

+0.0KB/s
0.0KB/s

Hinh 4.11. Mé hinh khéi file Collada ciia tda nha CAm T da dwoc quy chiéu
hé truc XYZ trén Google Sketchup
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4.7. Thiét ké va hi¢u chinh mé hinh 3D céc toa nha trén Google Sketchup
Déi véi nghién ciru nay khi thiét ké va hiéu chinh mé hinh cac ddi tugng 3D
s& dung ba mirc d6 dé thé hién do chi tiét cua ddi twong so voi thuc té. Khi mo
hinh déi tuong c6 muc do chi tiét cang cao thi dbi tuong s€ cang thé hién duoc do
chan thyc so véi thyuc té, tuy nhién thi tbc do khi xur 1y khi chuyén ddi tugng bén
ArcScene s& giam. Vi vy, phai can nhic viéc lwa chon cac d6i twong tng v6i mirc
dd thé hién d chi tiét trén ArcScene.
- MO hinh véi mire d6 chi tiét cip 1 s& chi thé hién mé hinh khéi 3D
ciia d6i twong tng vai chidu cao so véi thuc té. O day cac ddi tuong thudc 16p

Layer Feature Class 3D sé& thé hién mrc do chi tiét cép 1.

Hinh 4.12. M6 hinh khoi ciia Nha thi dau véi dd chi tiét cap 1

- MO hinh véi mirc d6 chi tiét cap 2 s& thé hién hinh 4nh cic mit xung
quanh cua doi tuong thong qua viéc chyp lai cac mat ctia doi tuong trén thuc té va
gan vao cac mit cia md hinh 3D. M6 hinh nay duoc xdy dung bang cac file

Collada duogc chuyén doi tir ArcMap sang Google Sketchup.
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afiBIDV< 52

GAN HANG DAU TU VA PHAT TRIEN VIET NAM 505 »

Hinh 4.13. M6 hinh tru ATM véi @9 chi tiét cap 2

- Mo hinh véi mirc d6 chi tiét cdp 3 1a mirc d6 d6i tuong s& duoc thé hién
gidng vai thyc té nhat. M6 hinh nay thé hién chi tiét goc canh cic mit cua ddi
tuong, do 161 16m ctia cac vt thé trén ddi tuong nhu cua chinh, ctira s0, hanh lang.
Mo hinh nay dugc tao tir qué trinh do dac thuc dia va xay dung trén mo hinh CAD
2D. Sau d6 dugc chuyén doi va thiét ké trén Sketchup.

Hinh 4.14. Mé hinh Thw Vién dwoc xay dung véi dé chi tiét cap 3
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4.7.1. Thiét ké cac mé hinh véi d9 chi tiét cap 2

Dé thiét ké cdc mo hinh Chén mé hinh khdi clia céc khdi nha vira dugc
chuyén d6i quan dang file Collada bang cong cu Import ctiia Google Sketchup. O
day 1a mo hinh phong thi nghiém hoéa hoc.

Str dung cong cu ! Rectangle trén thanh cong cu Draw. V& mat trén cua

doi twong bang cach click chudt vao mdt géc dinh ciia mo hinh khoi va kéo téi

diém gbc ddi dién dé tao dugc mat nén cua doéi tuong. St dung cong cu ﬁ Scale
trong thanh cong cu Tool dé diéu chinh kich thuéc chidu rong va ngang ciia mit

phang sao cho diing véi kich thudc that & mdi goc ctia mat nén dang tao.

& Untitled - SketchUp Pro - g
File Edit View Camera Draw Tools Window Plugins Help

MZBOCICGRBLESF H AR LS LD P [%]
Ced he O XONGOFFRENT T TTIWIV

@ @ © | @ select a grip and move it to scale the objects. Ctrl = About Center. Shift = Toggle Uniform.

Hinh 4.15. Tao mat nén véi khéi Collada
Sau khi tao dwgc mat nén ddi tuong, tiép tuc tao d6 cao cho mé hinh bang
cong cu Push/Pull Tool i dua chudt vao mat nén, ré chudt xuéng dudi trung véi
mit toa do XY hoic c6 thé nhap cao d6 trong 6 VCB bang cach trong luc ré chudt

xuong dudi thi nhap chiéu cao mong mudn roi nhan Enter. Sau khi tao dugc tiép

tuc x0a di khdi Collada chén vao ban dau.
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& Untitled - SketchUp Pro - a
File Edit View Camera Draw Tools Window Plugins Help

V/BOCICGRBLESF H2AR LU S Ak BDEF [%]
P hetXO0GOFRAENT FTHITWIV [ oo %6

J —— l—‘ @ T08KE/s
® ® @ ‘ @ Drag in direction to pan

Hinh 4.16. Mé hinh khdi sau khi x6a bé 16p Collada

Pé tao mai nha cho dbi tuong dung cong cu éLine dé v& hinh tam giac &

canh bén md hinh. Sau d6 dung cong cu Push/Pull Tool i dé tao mai.

& thinghiemhoa.skp - SketchUp Pro - g
File Edit View Camera Draw Tools Window Plugins Help

VMZBOC L G RBLESFHZAR ZLSL S EOF
Ced Lt OXONGOEFRENT T TTWIW

@ @ © | @ oragto orbit. shift = Pan
Hinh 4.17. Mé hinh khéi nha Thi nghiém héa
Str dung cong cu Import dé chén anh chup dbi tuong tu thuc dia vao cac

mat bén va mat trudce cua doi tugng. Luu y trude khi dua anh dé chén vao cac mat
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can xu 1y céc cat got cac chi tiét thira, khong can thiét trong anh bén cac phan mém

xt 1y anh nhu Adobe Photoshop dé nhe dung luwong cua anh. Str dung cong cu

Roofing dé lua chon mai nha pho hop véi dbi tuong. O diy chon

Paint Bucket trén thanh céng cu dé son mai nha, tai khung Select chon

; .Rooﬁng_Tile_Spanish. Nhu vay dd c6 dugc md hinh khéi nha thi nghiém
hoa véi do chi tiét cap 2.

4 thinghiemhoa.skp - SketchUp Pro - a
File Edit View Camera Draw Tools indoy
&

A e BLXOF[OGLARLLSLDEF [

AR CEXONGOSHGFENE BT TTIWOY o e [ ote
e
LY
n/

& 4@
@|||® "

&B 7%

888 ke
8

O @ © @ Drag to orbit. Shift = Pan

Hinh 4.18. M hinh chi tiét cAp 2 ciia nha thi nghiém hoéa

Tiép tuc thyc hién xay dung cac ddi tuong voi do chi tiét cip 2 véi cac bude
co ban nhu trén.
4.7.2. Hiéu chinh cac mé hinh véi d¢ chi tiét cap 3

Dbi voi mé hinh cac toa nha giang duong duoc ké thira tir B6 Mon Canh
Quan va Ky Thuat Hoa Vién thudc Khoa M6i Truong va Tai Nguyén. Cac mo
hinh nay duoc xay chinh xac véi mirc do chi tiét cua ddi trong qua cao nén khi
dua vao ArcScene dan dén hién tugng lam giam téc do xir Iy cia phan mém. Do

vay can loai bo céc chi tiét khong can thiét bén trong cua ddi twong va st dung mot

plugin !6:1 Purger hd tro viée loai bo cac dbi tuong thtra. Doi tuong sau khi hiéu
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chinh va loai bo céc chi tiét khong can thiét s& giam thiéu dugc dung lugng ma van
khong thay d6i hinh dang bén ngoai cta ddi tuong.

Buée 1: Dé loai bo cac chi tiét du thira khong can thiét bén trong d6i
tuong, chon vao 16p mai nha cua dbi tuong va phai chudt chon Hide. Mot )
truong hop mic du da hién thi cac chi tiét bén trong toa nha van con thidy mot
16p ludi thé hién 16p mai, dé khic phuc diéu nay vao thanh cong cu View va tit

hién thi Hidden Geometry.

@ Cam tu.skp - SketchUp Pro - g
File Edit [View| Camera Draw Tools Window Plugins Help
Vg T CPBLRSFH2AR DRSO EO
D P GO CERAENEITTUVIW
A |[v] sectonPlanes L S 5
&G % lS::ion Cuts
Bz [v] Guides
,_ Shadows
ec| ™
E Edge Style »
A= | Face Style »
@ Component Edit ,
@ Animation »

== @
® ® © ‘ @ Toggle the display of hidden geometry on or off

Hinh 4.19. Mé hinh 3D toa nha Cam Ti vén con thé hién I16p mé chi tiét mai

nha

Buwée 2: Tién hanh loai bo cac dbi tuong khdi hop khong can thiét bén

trong cua tda nha bang cach chon 1én cac khoi hdp va phai chudt chon Erase.
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Entity Info

Erase

Hide
Explode
Select
Area
Make Component
Make Group
Intersect Faces
Reverse Faces
Flip Along
Soften/Smooth Edges
Zoom Extents

Add Photo Texture

Hinh 4.20. Loai bé cac khdi hop khong can thiét trong téa nha Cam Tu

Tiép tuc thuc hién qua trinh loai bdé voi cac khoi hop con lai trong toa nha.
Can luu y khi thyc hién loai bé cac khoi hop vi mot s6 sé€ lién két véi cac chi tiet
bén ngoai cuia tdoa nha va s€ xda di cac chi tiét do.

? _— ) : CamTu.skp - SketchUp Pro - o IEH
N ZBOCICELBEESFH2ZAR DT
DY INSCIY IS T Bl =kl Fdicls

v
S

BG

‘®'®3‘4.-
EERIDAN

Fo k]
&E %

8688
@

@ ® © | @ pragto orbit. shit = Pan
Hinh 4.21. M6 hinh Cam Ti sau khi di loai b6 cac khdi hop bén trong
Sau khi thuc hién xong qua trinh loai bo cac khdi hop hién thi lai 16p mai
nha bang thanh cong cu Edit => Unhide => Alll.
Buwéce 3: M6 hinh cia tdoa nha Cam Ta duoc thé hién trén Google Sketchup

mo phong trén cd cdc manh dat. nén can thuc hién qua trinh tdch mo hinh toa nha
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Cam Tu ra khoi mé hinh chung. Chon toan bd khéi nha Cam Ta va phai chudt
chon Make Group dé gom cac doi tuong da chon lai thanh mdt nhom, tiép tuc phai
chudt va chon Make Component dé chuyén nhoém ddi twong vira gom lai thanh mot
khéi. Sau dé thyuc hién luu toa nha Cam Ta b::ing cach phai chudt va chon Save As,
thiét 1ap noi luu va chon dinh dang tai khung Save as type 13 Sketchup Version 5
(*.skp) vi cac phién ban ArcGIS hién nay chi hd trg va tuong thich v6i Version 5

cua Google Sketchup.

4 Cam tu.skp - SketchUp Pro - a8
file Edit View Camera Draw Tools Window Plugins Help

N /BOCCILBLIRISF HZARADLS LD E€F |

CPAHMECX VNGO EBAENE ST TTVWEWY |
N e
(X4

Inte

Flip Along
Convert to Polygon
Explode Curve
Soften/Smooth Edges
Zoom Extents

d Photo Texture

] Measurements
@ ® © | @ |create a group from the selected geometry

Hinh 4.22. Céng cu tao khéi déi twong
Buéc 4: Mo Collada d3 chuyén doi cta tdoa nha Cam Tua va chén file

Sketchup Cam Tu vira méi tao ¢ trén. Ding cong cu a Move dé di chuyén va

-4 : ,
cong cu ™ Rotate dé xoay khoi nha triung véi hinh dang ciia file Collada. Sau d6

x6a file Collada di, s& dugc mo hinh khéi toa nha Cam Ta ¢ hé truc trong Google

Sketchup trung voi h¢ truc toa d§ khong gian trong ArcScene.
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4 Untitled - SketchUp Pro
File Edit View Camera Draw Tools Window Plugins Help

V| /ZBOCICELBLROE HZAR DL S LD EFE %
OPAHCOXONQOEHAENE ST FUWIY [ ¢ [t
3

=
N

)

&

888 x| @940
68 »E

Hinh 4.23. M6 hinh Cam Ti hoan thién

Tiép tuc hi¢u chinh cdc mo hinh tda nha con lai voi cac budc co ban trén.

4.8. Pwa céc 16p dbi twong vao co sé dir liéu

Sau khi hoan thién céc 16p dit liéu nén tién hanh dua cac 16p dir liéu vao co
s& dir liéu da tao ban dau dé duge mot bo co s dir liéu hoan chinh d& dang cho
viéc truy xuét va xir Iy vé sau.

Buédc 1: Mo ArcCatalog va chon dudng dan noi chira dir liéu D:\3D\Data3D.
Phai chudt vao cira s6 hién thi trong ArcCatalog chon New va chon Personal
Geodatabase, dat tén 1a 3DNongLam.

Dbi v6i cac file Sketchup ciia cac mo hinh toa nha va cay xanh, tién hanh
tao mot Folder cung cip v6i Personal Geodatabase dé chira chiing, dé khi thay doi
cac mo hinh dbi twong trén ArcScene thi c6 thé d& dang truy xuat.

Tao file Map Document dé chta cic dir liéu Map dang 2D vdi tén
NongLam.mxd va file Scene Document vé6i tén NongLam.sxd. Cac file nay sé& hién
thi cac 16p dir liéu trén ban do dudi dang Map 2D trén ArcMap va Map 3D trén
ArcScene.

Budre 2: T Personal Geodatabase di tao, tién hanh tao Feature Dataset 13 noi

chtra 3 nhém dir li€u co ban 1a toa nha, giao thong va Thuc vat dé tién viéc truy
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xuét dir liéu vé sau. Phai chudt vao Geodatabase vira tao chon New va chon
Feature Dataset dit tén cho 3 nhém lan luot 1a GiaoThong, ThucVat, ToaNha.
Trong lac khoi tao cac Feature Dataset s& thiét dat hé quy chiéu cho co so dit

li¢u v&i cac thong so sau:

Projection: Transverse_Mercator
- False_Easting: 500000.000000
- False_Northing: 0.000000
- Central_Meridian: 105.000000
- Scale_Factor: 0.999600
- Latitude_Of_Origin: 0.000000
- Linear Unit: Meter (1.000000)
- Geographic Coordinate System: GCS_WGS 1984
- Angular Unit: Degree (0.017453292519943299)
- Prime Meridian: Greenwich (0.000000000000000000)
- Datum: D_WGS 1984
- Spheroid: WGS_1984
- Semimajor Axis: 6378137.000000000000000000
- Semiminor Axis: 6356752.314245179300000000
- Inverse Flattening: 298.257223563000030000
Buéc 4: Tién hanh chuyén dir liéu vao co s& dit lidu.

Déi vé6i cac dir liéu dang shapefile ctia cac ddi twong tién hanh dua vao cac
Feature Dataset ing voi ting nhom ddi twong d6. Bao gom ca cac file Feature
Class 3D da chuyén ddi & trén. Phai chudt trén Feature Dataset chon Import va
chon Feature Class (multiple) dé chon cac 16p can dua vao cac nhom dir lidu.

Do6i v6i anh nén Google Earth véi dinh dang Raster da dang ky toa do o
trén dua vao trong Personal Geodatabase, cung cip do véi Feature Dataset. Phai

chudt trén Personal Geodatabase r6i chon Import va chon Raster Dataset.

60



= £ D:\3D
=l £ Data3D
+ [ Skp
= 3 3DNonglam.mdb
- GiacTheng
(] Duong_WG51984
= ﬁ ThucWat
[%7] CayXanh
= ﬁ ToaMha
& all_
E) cuxa
(%) cuxa3D
|E] giangduong
&) giangducong3D
[2) giuxe
[E) khac
(&) khac3D
[E) nen
[E] nhadan
& AnhNenGE
Q| Nonglam.mad
& Nonglam.sxd

Hinh 4.24. M6 hinh co sé dir liéu hoan chinh
4.9. Thiét ké mé hinh 3D trwong Pai hoc Nong Lam Tp.H6 Chi Minh trén
ArcScene
Mg file NongLam.sxd tién hanh add cac 16p dir liéu vao bang coéng cu

% Add Data dé bt du tao mo hinh 3D cac 16p dbi tuong trén ArcScene.
4.9.1. Thiét ké mo hinh ciy xanh 3D trong khuén vién truong

Dbi v6i 16p dit liéu nén dang ving tién hanh hién thi bang 16p c6 trong bo
thu vién ciia ArcScenen, nhan chudt vao mau hién thi ctia 16p nén trén khung
Table Of Contents bén trai cua man hinh. Ctra s Symbol Selector s€ hién ra, chon

vao nut Style References va hién thi 3D Basic, tiép tuc chon vao biéu tuong co

& khung bén trai ctra s6 Symbol Selector va nhan OK.
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symbol Selector

Type here to search v Q) g EE -
Search: (@) all Styles (") Referenced Styles
7z "
Block 2 Brick Compaosite
Shingles

Fill Colar: |:| | -

Outline Width: | 1.00

. Cutline Color: . | =

Forest

Concrete 1 Concrete 2 Curtain Window

s

-

Edit Symbal. ..

Save As... Reset

Grass 3

-

Grass 4 Gravel Green Trim

YWind
naew W QK Cancel

Style References...

Hinh 4.25 Cira s6 Symbol Selector caa I¢p nén

Péi véi dit lidu cay xanh tién hanh hién thi hinh dang cua cay trén thuc té
bang cach loc theo tén cta cac loai cay va hién thi voi bo dir liéu mo hinh cdy 3D
bén Google Sketchup.

Ta phai chudt 1én 16p cdy xanh trén thanh Table Of Contents va chon
Properties. Chon thé Symbology dé thay ddi hién thi vi tri cia cac ciy trén ban d6
thanh cdy dang 3D. Bén trai cira so Layer Properties chon Categories va chon
Unique values dé hién thi cay theo danh séach, tai khung Vaule Field thiét lap 1a
truong CAY dé loc theo tén cay.khi hién thi.
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Layer Properties ?

Base Heights Time Extrusion Rendening HTML Fopup
General Source Selection Display Symbology Fields Definition Query Joins & Relates
Show: - - -
Features Draw categones using unique values of one field. Import...
Categories Value Field Color Ramp
Unique values CAY W v

i Unigue values, many

i Match to symbolz in 3 ~
Quantities Symbol  Value Label Count
Charl:s i U + gl other values: <all other values>
Multiple Attributes
<Heading> CAY
% BangDai Loan Bang D4 Loan 120
< > k3 Bing Lang Bang Lang 6
fh Bure Bui tre 12
‘& Cau Kigng Cau Kigng 18
A R v
Add Al Values | | Add Values . Remaove Remaove Al Advanced -
G [

Hinh 4.26. Thé Symbology trong cira s6 Layer Properties ciia l6p ciy xanh
Tién hanh thay d6i hinh anh cua cac cdy bang cach nhan déi chudt vao biéu
tugng cua ting loai cdy tai c6t Symbol, hién ra cira s6 Symbol Selector tiép tuc
nhan Edit Symbol... Tai khung Type cta ctra s6 Symbol Properties Editor chon
3D Marker Symbol va chon dudng dan tmg v6i hinh dang cta timg loai cay.
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Symbol Property Editor ?

Preview Properbies:

T |3D Markes Symbol = | World units: | Meters v

30 Marker | 30 Placement

i D:\3D\Pata3D\skp\Cay\CayTramvs.skp

+ Color: 30 Preview
Igl IEI IEI [#] Use material draping

Layers Dimensions Rotate axis

§ E Width (x): 4730 2 X
Depth (¥): ae830 2 W
Size (2): s.0000 3 X
[#] Keep aspect ratio

Thurmnbnail

& [
& (]
0] =]
[ [«

Hinh 4.27. M6 hinh 3D cta ciy tram trén ban do

Ta tiép tuc thyuc hién qua trinh thay d6i hinh dang cho cac ciy con lai voi

quy trinh nhu trén

@ Nonglam.sxd - ArcScene - Arcinfo - o me
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
DeEs X ¢ 0 EFERDFNL¢~¢ae QANQRIIN @B M T
Layer: v 2 B 3 o y "

3D Editor~ | %, »

‘Aﬁmemg &l

Hinh 4.28. Phén b6 ciy xanh trong khuén vién trueong Pai hoc Nong LaAm
Tp.Ho6 Chi Minh

64



4.9.2. Thiét ké hé thong giao thong ndi bo trong khuén vién truong

Péi v6i 16p dir lidu dudng giao thong dang ving tién hanh thiét 1ap mau
hién thi ciing véi mau cta dudng nhua. Nhap chudt vao biéu tuong cia 16p duong
trén thanh Table Of Content va thiét dit mau x4m cia duong nhya tai khung Fill

Color cta ctra s6 Symbol Selector.

?
Symbol Selector b
Type here to search v @ s EE »  Current Symbeal
Search: (@) All Styles () Referenced Styles
3D Basic -

Asphalt Awning Window Bl

Fill Color:

Outline Width: | 0.00 =

Block 2 Brick Composite Outline Color: |||~
Shingles
H E Edit Symbal...
[ [3
i i
Concrete 1 Concrete 2 Curtain Window L e
Field Flowers Forest

Style References. ..

w oK Cancel

Hinh 4.29. Hién thi mau ciia d6i twong giao thong dang viing trong cira 56

Symbol Selector

Dbi vé6i dit liéu giao théng dang duong s& hién thi theo vach phan cach cia
hé théng giao thong. Nhin chudt chudt vao biéu tuong cua 16p dudng trén thanh
Table Of Contents. Tién hanh thay d6i hinh dang cua d6i tuong duong niy bang
cach nhin vao Edit trén cira s6 Symbol Selector. Tai cira sé6 Symbol Proerties
Editor vira hién ra tai khung Type chon Catographic Line Symbol va chon thé
Template, thiét dat mot nira gia tri thé hién mau den va mot nira gia tri thé hién

mau trang. Pay chinh 1a vach phan cach s& duoc thé hién trén ban db.
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ENEEEEEEEENENEEEENEEEE

s -

Symbol Property Editor ?

Properbes:
Tve. [CatogapncLinesymoa | s

Template | Line Properties

The template speciiies a repeating mark/gap line pattern.

Click and drag the gray square to set the length of the pattemn.
Click on the white 'squares’ to indicate the dot or dash marks.
Lize the Interval to set the length of the template “square”.

The interval and line pattern is calculated in points.

Hinh 4.30. Thiét dat gia tri cho vach phén cach giao théng

Nonglam.sxd - ArcScene - ArcInfo i - g n

[File | Edit View Bookmarks Selection Geoprocessing Customize Windows Help
DBE@&8 LAEx 20| EEFRRN X i¢~¢ae QAN N @F M0,
Layer i 3DEditor | %y b | [ oo Y e

Table of Contents 7 x

ko8
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O CayXenh
& @ Duong 48N

= @ duong
@

= 0 cuxa

© O nhadan

= O khac

& O giwe

= O giangduong3D
E

= O giangduong
=

= @ nen
]

= [ AnhNenGE

RGB

MERed: Loyer1

[ Green: Layer 2
M Blue: Layer3

| @) ArcToolbox | Table of Contents

Bojejed M'\

weas@"

[

+00KB/s
+0.0K8/s

Hinh 4.31 Hé thong giao thong ndi b trong khudn vién truwong
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4.9.3. Thiét ké mé hinh cac toa nha 3D trong khuén vién truong

Dbi voi mo hinh cac toa nha trong khudn vién trudng sau khi dung mé hinh
khéi 3D dang Feature Class 3D tién hanh thay d6i hinh dang khbi bang mé hinh
3D cua tda nha d6 bén Sketchup

Tién hanh bat cong cu 3D Editor va chon i Start Editing dé hiéu chinh cac

cac ddi tuong trong 16p dit liéu. Stir dung cong cu "# Edit Placement Tool dé lya
chon mo hinh toa nha hodc st dung bang thudc tinh dé lya chon ddi tuong can thay
d6i. Sau d6 str dung cong cu Replace With Model trong thanh 3D Editor va chon
mo hinh 3D ciia d6i twong d6 trong Folder Sketchup.

) NongLam.sxd - ArcScene - Arclnfo ~ -°E&
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
Deas  DEREEDkN ¢~¢as QRAFOINT N @B M2
Layer: v c 3D Editor ~ "
Table of Contents 2 x Gl
BEER

B
@ O CayXanh
& O Duong 48N
= O duong
=0 cwa ‘
= O nhadan
= O khac
= O giwe

@ B giangduong3D
= O giangduong
-

+00Ke/s
[ ArcToolbox | Table of Contents w +00KB/s

Hinh 4.32. M6 hinh 3D ciia toa nha CAm Ta, Heéng Duong,

Twong Vy va Cat Twong trén ArcScene
4.10. So sanh véi cac nghién ctru da thuc hién

Sau khi hoan thién dugc mé hinh 3D truong Pai hoc Nong Lam Tp.Ho Chi
Minh, tién hanh so sanh véi dé tai nhu “Ung dung GIS xay dyng mé hinh 3D quan
1y nha cao tang trén tuyén duong Pién Bién Phu, Q. Binh Thanh, Tp. H6 Chi
Minh” thi nghién ctru ndy c6 mot s6 phuong phap ndi bat hon nhu sau:

- Dbi voi nghién ciru tai dé tai “Ung dung GIS xdy dung mé hinh 3D
quan 1y nha cao tang trén tuyén dudong Pién Bién Phu, Q. Binh Thanh, Tp. H6 Chi
Minh” thi khi tao cac mé hinh toa nha 3D phai chuyén d6i timg d6i twong d6 sang
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dang diém sau d6 thuc hién chirc ning chén ddi twong 3D bén Google Sketchup
vao.nén du thira cac d6i tuong, lang phi dung lwong va khong co sy lién két trong
céc 16p cua cuing mot kiéu ddi tuong. Vi du nhur 16p giang dudng phai chuyén timng
tdoa nha nhu Rang Pong, CAm T, Huéng Duong... trong 1p giang duong sang
dang diém sau d6 méi thuc hién chirc ning chén mé hinh 3D. Ddi véi nghién ciru
nay thi chi cin chuyén sang dang 3D Feature Class 1a c6 thé thay d6i dugc méd
hinh khéi 3D cua ddi twong ma van gitr dugc cac dbi tuong trong cling mot 16p va
tranh gay lang phi dung luong cta co so dir lidu.

- Xay dung duoc mot 16p dit liéu vé cdy xanh trong khudn vién truong
Dai hoc Nong Lam Tp.Ho Chi Minh (mg véi mé hinh hién thi cia ting loai cdy so
véi trén thuc té.

- Nghién ctru nay thé hién cac sy phan cip cho mirc do chi tiét cua cac
mo hinh khéi 3D trong khi xay dung trong Google Sketchup, gitip lwa chon va
chon loc cac di tuong can thiét khi can thé hién muc d6 chi tiét so véi thuc té.

- Nghién ctru chi ra dugc su lién két gitra hé truc toa dd trong thiét ké
mo hinh bén Google Sketchup va hé quy chiéu trong khong gian bén ArcScene,
gitip qué trinh khi thuc hién thay d6i khéi nha 3D trong ArcScene tranh bi sai vé

kich thudc cling nhu cac mat cua doi tuong.
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@ NongLam.sxd - ArcScene - ArcInfo

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
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Hinh 4.33. Mé hinh 3D trén ArcScene trudong Pai hoc Nong LAm Tp.Hé Chi Minh géc nhin tir giang dwong Rang Pong
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CHUONG 5
KET LUAN VA KIEN NGHI

5.1. Két luén
Vi nhitng két qua dat dugc trong qué trinh thuc hién nghién ctru, tir d6 rat
ra duoc mot sd két luan nhu sau:

- Tao duoc mdt bd co s& dit liéu hoan chinh, thé hién hién trang co s&
vat chét cua cac 16p dbi tuong toa nha, giao thong va cay xanh.

- Thanh cong trong viéc chuyén doi dir lidu va lién két gitra h¢ truc toa
d6 trong thiét ké mo hinh bén Google Sketchup va hé quy chiéu trong khong gian
bén ArcScene.

- Thé hién dugc muc do chi tiét cua cac mo hinh khdi 3D trong
Google Sketchup, gitip la chon va loc cac ddi twong can thiét khi cin thé hién
muc d6 chi tiét so véi thuc té.

- Xay dung thanh céng mé hinh 3D truong Pai hoc Nong Lam Tp.Ho
Chi Minh.

5.2. Kién nghi

Bén canh vi¢c nghién ctru xay dung hoan thanh mdt bo dir licu thé hién téng
quan vé hé thdng co s& ha tang cta truong Pai hoc Nong Lam Tp.H6 Chi Minh.
Tuy nhién nghién ctru con mot s6 bat cap nhu sau:

- Ung v6i khuon vién trudng Pai hoc Nong Lam Tp.H6 Chi Minh thi
c6 mot dién tich kha nho so vdi cac nguén mo hinh DEM hién nay nén vi¢c thé
hién mo6 hinh dg cao trong khuon vién truong van chua thuc hién duoc. Dé cai
thién dugc van dé nay can nguon dir liéu mé hinh DEM véi do phan giai chi tiét

hon.
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- Tiép tuc xay dung cac 16p dir licu vé hién trang cac thung rac, cot
dién, ghé d4, hé thong cap thoat nudc ngdm dé phuc vu cho cong tac quan 1y co so

ha tﬁng duoc tdt hon.
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PHU LUC

Phu luc 1. M6 hinh 3D trén ArcScene truong Pai hoc Nong Lam Tp.Hé Chi Minh géc nhin dwong 1én Phwong V7.

@ NonglLam.sxd - ArcScene - Arcinfo - D RS
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
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Phu luc 2. M6 hinh 3D trén ArcScene trwong Pai hoc Nong Lam Tp.H6 Chi Minh géc nhin tir ciin tin CP.
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Phu luc 3. Md hinh 3D trén ArcScene truong Pai hoc Nong Lam Tp.Hé Chi Minh géc nhin tir Phwong V§.
NongLam.sxd - ArcScene - Arcinfo

NOBE M

@
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
DBES LAEx° ¢ I EFERDF L ¢~ as QAFQ EE
Layer: | x| 8 & E : 3DEditor~| ", » : B A -
.57 [5
)
’ 2
s
~

+0.0KB/s
1 0.0KB/s




Phu luc 4. M6 hinh 3D trén ArcScene truong Pai hoc Nong Lam Tp.Hé Chi Minh géc nhin sau lung Thu Vién.
- O

NongLam.sxd - ArcScene - Arcinfo
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Create a scene
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Phu luc 5. M hinh 3D trén ArcScene truong Pai hoc Nong Lam Tp.Hé Chi Minh

goc nhin tir gidng duwong Cat Twong.
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Phu luc 6. Md hinh 3D trén ArcScene truong Pai hoc Nong Lam Tp.Hé Chi Minh

goc nhin sau lung giang dwong Cam Ti.
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