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THANH LAP BAN PO 3D PHUC VU CONG TAC QUY HOACH
XAY DUNG KHU VUC SAN BAY QUOC TE CAN THO SU DUNG
CONG NGHE VIEN THAM VA GIS

Tran Hong Hanh"’, Trin Trung Anh', Trin Ngoc Truong Son’

' ruong Dai hoc Md - Dia chat
? Cuc Ban dé B6 Tong Tham muru

Tém tiit

Bai bao v6i myc tiéu 1a thanh 1ap ban d6 3D khu vyc san bay quéc té Can Tho phuc vu cong
tac quy hoach x4y dung. Cong nghé vién tham, cu thé 1a cong nghé quét LIDAR, két hop cong
nghé GIS di dugc ap dung trong nghién ciru nay. Tir co sé dit liéu nén dia 1y, anh vién tham
LIDAR, mé hinh s6 do cao DEM thi nén dia hinh 3D dugc tao, bd ky hi€u ban dd 3D dugc xay
dung, tao kich ban Fly through dé c6 san pham la hé thong ban d6 3D dat do chinh xac theo yéu
cAu. Pay thuc su 1a mot cong cu hién dai va hitu hiéu, c6 kha nang dap tng kip thoi nham hd trg
céc lanh dao ra quyét dinh nhanh chéng trong cong tac quan 1y, dinh hudng chién luge, phat trién
kinh té, dam bao an sinh xa hoi va khai thac sir dung moi ngudn tai nguyén trén dia ban quan 1y.

Tir khéa: Ban do 3D, quy hoach xdy dung, vién tham, GIS, san bay Can Tho.

1. Mé& dau

M6 hinh 3D tng dung trong cong taic moé hinh héa bé miat va dinh huéng quy
hoach khong gian da dugc quan tam nghién ctiru & nhiéu nudc trén thé gi61 nhu Uc, Nhat, Anh,
bai Loan,...( Siyka et al., 2002; Fuan, 2013). Trén thé gidi, cac mo6 hinh 3D da dugc st dung
trong nhiéu linh vuc khac nhau nhu thiy van, giao thong, quy hoach, quan su, ... (Gerhard,
2011; Geoweb 3D website).

O Viét Nam, cong nghé mo6 phong da dugc uing dung trong nhiing nam gan day nhung chu
yéu dugc tmg dung trong mé phong dia hinh. Viéc mé phong cac toa nha va cac cong trinh kién
tric méi chi duge thuc hién & cac khu vuc nho, dién tich khoang 1ha dén 2ha, bang cac s6 liéu
do dac tryc tiép va md phong bang cac phan mém chuyén dung nhu 3DsMax, SketchUp,
Multigen... (Nguyén, 2011; Bui, 2013).

Trén thyc té, hé thong ban db s6 2D thong thuong chua dap ing day du nhu ciu cia nguoi
dung. Chung chua c6 kha nang thuc hién nhitng thao tac phan tich dit 1i€u khong gian di manh.
Nhitng thong tin chura duge hién thi mot cach tryc quan, gan giii v6i nguoi s dung. Nham nang
cao hi¢u qua khai thac co s¢ dir li¢u (CSDL) trong cong tac giam sat, quan ly va dinh hudng
chién lugc, viéc khai thic ngudn tai nguyén thién nhién phuc vu muc dich phat trién kinh té xa
hoi, dam bao an ninh - qudc phong, can thiét phai c6 mo hinh hoa CSDL dé xay dyng ban do 3D
(Fuan, 2013).

Ban d6 khong gian ba chiéu (3D) mé ta bé mat trai dat cing cac dia vat trén d6 mot cach day
du ca vé vi tri mit phang va do cao. Cu triic co ban ctia ban d6 3D bao gdm nén mé hinh sé do
cao (DEM), dir liéu d6 hoa 2D hoic 3D cua cac dbi tugng dia hinh, dir li¢u thudc tinh gén Vol

* Ngay nhdn bai: 11/3/2022; Ngdy phan bién: 30/3/2022; Ngay chdp nhdn ding: 10/4/2022

* Tac gia lién hé: Email: hanhtranvub@gmail.com
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dir liéu dd hoa nay va tat ca duoc hién thi trong méi truong 3D theo nguyén tic ban d6. Uu diém
chinh ctia ban d6 3D 1a thé hién duoc truc quan sinh dong bé mat dia hinh mot cach chinh xac,
nhanh chong. Ngoai ra né con hd trg cong tac khao sét, du béo ciing nhu quan 1y dugc ngudn tai
nguyén va phong chdng thién tai (Bui, 2013).

Coéng nghé vién tham, cu thé la cong nghé quét laser, két hop cong nghé GIS ting dung mé
hinh 3D trong quy hoach ngay cang dugc nhiéu ngudi lam quy hoach quan tim nghién ciru. Cac
phuong phap thanh 1ap mé hinh ban d6 3D c6 thé tir anh may bay/anh vién tham, tir ban dd dia
hinh ¢6 sin,... Di v6i cac dang 3D GIS hién nay chi yéu dugc xay dung trén cac phan mém
GIS nhu 3D Studio Max Design; ArcSence, City Engine cia hang ESRI (My), Skyline,...
(Gerhard, 2011).

Vi vdy, viéc xay dung ban dd 3D bﬁng cong nghé vién tham va GIS cta khu vuc thuc
nghiém - san bay qudc té Can Tho - s& c6 ¥ nghia cap thiét cao. Day sé& 1a ndi dung quan trong
gitip cho cac nha quan 1y hoach dinh chinh sach, xay dung ké hoach va quy hoach str dung dét s&
khai thac quy dat hién c6 ngay cang co hiéu qua, phuc vu 6n dinh chinh tri, phat trién kinh té, la
viéc 1am cén thiét trong tinh hinh hién nay.

2. Cong nghé vién tham va cong nghé GIS

Vién tham (Remote Sensing) la mot khoa hoc nghién ctru cic phuong phép thu nhan, do
ludng va phan tich thong tin ciia ddi twong ma khong c6 nhiing tiép xtc truc tiép vdi ching. Cac
loai tu lidu vién tham bao gém anh quang hoc, anh nhiét, dnh siéu cao tan (Radar), anh Lidar
(Rees, 2013). Trong nghién ctru nay, cong nghé vién tham, cu thé 1a cong nghé LIDAR (Light
Detection And Ranging) dugc két hop voi cong nghé GIS dé thanh lap ban d6 3D khu vuc
nghién ctru.

LIDAR la thiét bi do xa trong dai phd quang hoc. Hé thong LIDAR quét s& cho mot két qua
1a bue tranh vé cac ddi tuong dia 1y trén bé mat trai dat trong khong gian 2 hay 3 chiéu. LIDAR
khong nhimng chi thyc hién phép do khoang cach dén ddi twong ma con cé thé phan tich thanh
phan quang hoc ctia méi trudng truyén tin hidu, dic tinh ciia cac tia tin xa (Patrick, 2016). Ban
chét cua cong nghé LIDAR la k¥ thuét dinh vi, do xa dién quang va nhén dang cac ddi tuong dia
1y trén bé mat Trai dat.

Cong nghé LIDAR 1a hé thdng tich hop tir 3 thanh phan chinh: hé thong dinh vi toan cau
GPS (Global Positioning System), hé thong thiét bi do xa Laser va hé thong dao hang quéan tinh
INS (Inertial Navigation System). Céng nghé LIDAR dugc tmg dung trong nhiéu linh vye, vi du
nhu thanh 1ap DEM, do v& ban do bién ving nudc nong, ...

Hé thong tin dia 1y (GIS - Geographic Information System) la mot hé thdng théng tin c¢6 kha
nang xay dung, cap nhat, luu trit, truy van, xir Iy, phan tich va xuit ra cac dit liéu c6 lién quan t6i
vi tri dia Iy, nhdam hd tro ra quyét dinh trong cic cong tac quy hoach va quan Iy tai nguyén thién
nhién va mai truong (Paul, 2012).

Hé GIS bao gdm ba thanh phan co ban la hé thong phan cimg, phan mém, co s& dit liéu, va
con ngudi. Cac chirc ning co ban clia cong nghé GIS gom thu thap va xir 1y dit liéu, quan tri co
s& dit liéu, phéan tich khong gian, va hién thi, tao bao cdo, in an. Cac ting dung ciia cong nghé
GIS rat da dang. Vi du nhu quén Iy tai nguyén thién nhién va méi trudng (quan tri ring, quan Iy
tai nguyén nudc, phan tich cac bién dong khi hau, thuy van,...), ing dung trong kinh té - xa hoi
(quan tri mang luéi giao thong, quan 1y mang luéi y té, gido duc,...), ing dung trong linh vuc
nong nghiép va phat trién néng thon, ...
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3. Thye nghiém thanh 1ap ban dd 3D khu vuc sin bay quéc té Can Tho
3.1. Dic diém khu vwc nghién ciru

Can Tho 1a mot thanh phé trgc thugc Trung uong cua Viét Nam, la thanh phé
hién dai va phat trién nhit & Ddng bang song Ciru Long. Can Tho hién 14 d6 thi loai I, 14 trung tim
kinh té, vin hoa, xa hoi, y té, gido duc va thuong mai cta ving Pdng bang song Ciru Long, 1a
thanh phd trung tdm cp ving va cap qudc gia.

Céan Tho nam trong vung khi hau nhiét d6i gié mua, it bdo, quanh nim néng am, khong co
mua lanh. Mua mua kéo dai dao dong tir thang 5 dén thang 11, mua khoé tir thang 12 t6i thang 4
nam sau. Nhiét d6 trung binh nim khoang 28°C, s6 gid nang trung binh ca nim khoang 2.249.2 h,
Iwgng mua trung binh nam dat 2.000mm. B¢ Am trung binh ndm dao dong tir 82% - 87%. Can
Tho ndm & khu vyc bdi ty phil sa nhiéu ndm cua séng Mé Kéng.

Khu vuc nghién ctru la khu vyc san bay Qudc té Can Tho. Toa do diém quy chiéu cia san
bay theo h¢ WGS-84 la 10°05'02"N - 105°42'36"E (Hinh 1). Mtic cao cia san bay la 3,Im.
Puong cAt ha canh dai 3.000m, rong 45m.

Khu vyc nghién ctru chia ra hai khu vye. Khu vye 2 bay chup anh méy bay, va ban d6 thanh
lap 1a 1/50.000 déi v&i pham vi thuc ving trong, ty 1& 1/10.000 d6i v6i pham vi thude ving
ngoai. Khu vue 3 chup quét laser véi ty 1¢ 1/1000. Trong pham vi nghién clru nay, chung toi1 chi
dé cap dén phan nghién ctru cia khu vye 3.

Hinh 1. Anh khu vuc nghién cieu tai Sdn bay Quoc té Can Tho
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3.2. Quy trinh cong nghé

CSDL nén dia Iy Anh LIDAR Mb hinh sb 46 cao DEM

v

Tao nén dia hinh 3D (Terra Builder)

v

[ Nén dia hinh 3D (*.mpt) '|

Xay dung bd ky hiéu
ban d6 3D

—>  Trinh bay ban d6 3D (TerraExplorer Pro) ‘_,

v
Tao kich ban Fly Through

Heé thdng ban d6 3D (*.fly)

Hinh 2. Quy trinh cong nghé thanh ldp ban do 3D khu viec San bay Quoc té Can Tho

Quy trinh thanh lap ban dd 3D khu vyc thue nghiém dugc mo ta chi tiét & hinh 2. Tir anh Lidar
va mo hinh sé d6 cao DEM thi nén dia hinh 3D sé& duoc tao. Trén co s& sau khi ¢6 co s dit liéu nén
dia 1y, nén dia hinh 3D va b ky hiéu ban d6 3D thi khau trinh bay ban d6 3D s& dugc thuc hién.
Kich ban Fly through sau d6 s& dugc tao. Va két qua 1a ta c6 mot hé thong ban d6 3D (* fly).

3.3. Két qua va théo lugn

B6 ky hi¢u ban d6 3D dugc xay dung trong nghién ciru gém 5 loai chinh 12 mé hinh dia vat
(3D model *.xpc, *. xpl), biéu twong (Icon.gif), anh céu tric (Textured Image.gif), ky hiéu ban
d6 (Map_Sign), ghi chu (Text Label).

Céc d6i tuong md hinh dia vt thong thuong khi thé hién trén ban d6 3D tuan thu theo dung
nhitng thudc tinh cia CSDL nén dia 1y, chiéu cao ciia cac di tuong khi trinh bay s& dugc dang lén
dang theo truong do cao duoc 1dy gia tri tir s lidu do vé& trén tram do v& anh s6. Tuy nhién, dé noi
dung ban d6 3D duoc thé hién truc quan sinh dong hon, cac md hinh dia vét riéng duoc thiét ké riéng
cho nhitng dbi tuong dia vat dugc chon theo cac muc dich khac nhau (hinh 3, hinh 4).

Hinh 3. M6 hinh nha ga hanh khach
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o
A

.
Hinh 4. M6 hinh tram kiém soat ko luu

Sau khi trinh bay cac 16p ndi dung 1én nén dia hinh *.mpt sin phim ta s& thu
dugc 1a mé hinh ban d6 3D khu vyce San bay Quéc té Can Tho (hinh 5, hinh 6).

Hinh 5. M6 hinh ban a6 3D nha ga hanh khach va
tram kiém sodt ko luu thé hién trén nén anh

Hinh 6. M6 hinh ban do 3D nha dan khu vwee dau cdt ha canh
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Céc yéu cau d6i véi d6 chinh xac trong nghién ctru déu duge dap tmg. Cu thé 13, dbi véi yéu
cAu vé tri sb cua dit liéu dia hinh va tri s6 cta dir lidu chudng ngai vat: Gidn cach mat d6 diém
(Post spacing) khéng 16n hon 0,6 gidy cung (xap xi 20m); D9 chuan xac phuong dung (Vertical
accuracy) sai 1éch khong qua 0,5m; DJ phan gidi phuong ding (Vertical resolution) khong 16n
hon 0,01 mét; P chuan xac phuong ngang (Horizontal accuracy) sai 1éch khong qua 0,5m; Mirc
do tin cdy (Confidence level) khong nho hon 90%.

Céc yéu cau vé thugc tinh déu duoc thu thap day du theo quy dinh (bao gém bat bude va
khéng bat bugc). Po chinh xéac cta diém tram GPS Base va ludi khong ché do vé bai hiéu chinh
¢6 sai sO trung phuong vi tri diém khong vuot qua + 0,05 m va sai s6 trung phuong d6 cao khong
vuot qua + 0,05m. DB chinh xac cta bai hiéu chinh cé sai sb trung phuong vi tri diém chi tiét
khong vuot qua + 0,15m va sai sd trung phuwong d6 cao diém chi tiét khong vugt qua = 0,15m.

Ludi khéng ché anh c6 sai sb trung phuong vi tri diém khong vuot qua + 0,05m, sai s6 trung
phuong d6 cao khong vuot qua + 0,05m, sai s6 chich anh khéng vuot qua 0.1mm xm. M hinh
s6 d6 cao DEM c¢6 d6 chinh x4c ctia mé hinh < 0,5m, kich thudc mét luéi 1a < 0,5m x 0,5m.

Do chinh xé4c binh d6 anh phai dam bao dong bd véi do chinh xac ctia md hinh s6 d6 cao DEM.
Sai s6 tiép bién cac dia vat cing tén khong vugt qua 0,4mm xm. Binh d6 anh sau khi nin va xtr Iy
duoc cat chom khung manh ban do 1cm. D6 phan giai ctia binh d6 anh sau xir 1y 1a 0,1m.

Sai s cua vi tri diém dia vat quan trong, chu yéu so v6i vi tri cua diém khéng ché ngoai
nghiép gan nhat khong vugt qua 0,5mm xm. Khi trinh bay ban d6 dugc phép xé dich, tong hop,
ldy b6 theo quy dinh vé bién tap trinh bay ban d6. Ban do dia hinh xuit sang dinh dang raster
(GeoTiff) véi do phan giai 0,1m.

4. Két luan va kién nghi

Quy trinh céng nghé va cac san pham ban d6 3D khu vyc thyc nghiém tai San bay Qudc té
Céan Tho sir dung cong nghé vién tham va cong nghé GIS di duoc thanh 1ap s dung cac phan
mém chuyén nganh khac nhau, dam bao yéu cau vé do chinh xéc. Tir cac mo hinh nay, nguoi
diing c6 thé str dung cac chirc ning phan tich GIS 3D ciia phan mém dé khai thac va ing dung
cho cac bai todn nhu quan 1y d6 thi, quy hoach xay dung, cling nhu cac van dé lién quan dén an
ninh - quc phong, ...

Viéc nghién ciru, tiép cén cac phuong phap thuc hién, cac giai phap cong nghé va kha ning
mg dung ciia ban d6 3D la hét sirc can thiét. Pay 14 linh vuc méi, cong nghé méi nén hau hét
cac co quan quan 1y Nha nudc chuyén nganh chua ban hanh cic vin ban quy chuan vé loai dit
lidu nay. Cong nghé dé thuc hién chwa duoc phd bién rong rii, cic chuong trinh phan mém tng
dung dé thyc hién c6 ban quyén dat do, vi viy cong tac thuc nghiém ciing gip nhitng khé khin
nhit dinh. St dung cic chuong trinh khong thu tién thi khong co day di chirc ning hd trg. Cac
ndi dung vé dit liéu thudc tinh duoce luu trix dudi dang GIS 3D can duogc nghién ctru séu hon.

Loi cam on

Nhom tac gia xin cam on Trudng Dai hoc M6 - Dia chat di tai trg thuc hién dé tai T22-45.
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