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CHUONG 1: TONG QUAN VE MO HINH SO PQ CAO
1.1 Tong quan vé md hinh sb d¢ cao
1.1.1 Khai niém vé mé hinh sé dé cao

M6 hinh sé d6 cao — Digital Elevation Model (DEM) thé hién bé mat dia hinh
duéi dang 3D theo cac dinh dang sé. B& mat dia hinh 3D duoc md hinh héa bing
mot ham cd dang z = f(x, y) trong d6 mdi diém (X, y) trong mat phang D dugc gan
véi mot gid tri do cao f(X, y). Theo quan diém ndy, bé mit dia hinh 1a db thi biéu thi
ham sé f theo céc bién s 1a gia tri thuoc D (De Floriani & Magillo, 2018).

Mot cach khai quat, ching ta c6 thé dinh nghia vé DEM nhu sau: mé hinh s6 d6
cao — Digital Elevation Model (DEM) 1a phuong phap mé hinh héa bé mit dia hinh
cling nhu cho phép hién thi bé mit dia hinh trong hé toa do khdng gian ba chiéu (Zhilin
et al., 2005). DEM miéu ta bé mat dia hinh bang cac ham don tri Z = F(X,Y). V&i bat
ct gia tri (X,Y) nao chi c6 mot gia tri d6 cao Z dugc xac dinh trong mét DEM (Cuong,
2006). Pinh nghia nay giup ching ta phan biét duoc gitta DEM md ta bé mat dia hinh
va cadc md hinh 3D. Céac bé mit hodc c4c vat thé (vi du nhu cac mé hinh nha, cac chi
tiét may,..) duoc md ta trong md hinh 3D, véi mot vi tri (X,Y) ¢d thé ¢ nhidu hon mot
giatri Z.

1.1.2 Céc cau trdc ciia mo hinh s6 d¢ cao

Céu triic co ban cia DEM xuét phat tir md hinh di liéu dugc sir dung dé dai
dién cho n6. C6 nhiéu phuong thirc khac nhau dé tao ra bé mit DEM nhu st dung mé
hinh DEM dang grid, mé hinh cac tam giac khong déu TIN (Triangulation Irregular
Network) hoac stir dung mé hinh toan hoc.

Trong cac phuong phap trén, mé hinh DEM dang grid duoc sir dung nhiéu vi
c6 dang thuc don gian va dé dang sir dung dé phan tich thong tin bé mat [7].

1.1.3 Cac phwong phap thanh 13p DEM

DEM c6 thé duoc tao ra tir nhiéu nguén khac nhau:
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e Tu do dac dia hinh thong thuong:

Chung duoc thyc hién bang cac may do quang hoc, may do laser tacheometers,
va cac may thay binh. Cac DEM duoc thanh 1ap bang phuong phéap nay thudng rat chi
tiét va cd ty Ié 16n, thuong dugc thanh 1ap ¢ cac khu vuc 6 dién tich tuong ddi nho.
Cac DEM loai nay thudng dugc (ng dung trong nghién ciru dat dai va dia chat.

e Tu phuong phap do GPS dong:

Phuong phéap nay sir dung hé théng vé tinh dinh vi toan cau va cac may thu
GPS duoc gin trén mot chiée xe di chuyén trén bé mit dia hinh dé thu thap s liéu dé
thanh lap ra DEM. Pay 1a phuong phap thanh 1ap cac DEM ty 18 16n va chi tiét voi
thoi gian nhanh va hiéu qua cao.

e Phuong phép anh tuong tu va anh sé:

Phuong phép anh tuong tu va anh sé. Chung duoc st dung dé thanh lap céc
DEM tur céc cap anh (anh hang khong, anh v¢ tinh).

e Tu ky thuat Radar :

Puoc sir dung phd bién nhat. Ky thuat nay véi Radar do mé tong hop (INSAR)
dé san xuat DEM véi ba cach tiép can: phan cuc, radargrammetry st dung cip anh
radar 1ap thé va giao thoa ké. Trong cac phuong phap d6, Radar do mé tong hop giao
thoa 13 duoc st dung phé bién nhat

e Phuong phép do laser:

Phuong phép nay sir dung cac xung laser dé xac dinh khoang céch giira muc
tiéu va bo cam bién (sensor). Trong phuong phap st dung céng nghé LiDAR (Light
Detection and Ranging), cac phép do dac trén khong di dugc sir dung dé tao ra cac
DEM ty 1¢ 16n va chi tiét caa ca bé mat dat va mat bién.

1.1.4 Ung dung ciia md hinh sé dd cao

Hién nay, DEM c0 rat nhiéu (ng dung trong cac linh vuc caa doi song kinh té,
x4 hoi nhu trong quan ly thién tai, giao thong, trong thong tin lién lac, dan duong,
trong xay dung cac cong trinh dan dung, trong thiét ké va xay dung co sd ha tang,



trong quan su,... Trong d6, DEM ¢6 vai trd to 16n trong viéc phan tich két qua, ra
quyét dinh va phét trién san pham.

DEM ciing 1a mot thanh phan co ban trong co so dit lidu dia hinh va n6 c6 mot
vai tro to Ion trong cac nganh khoa hoc nghién cau veé trai dat. Co thé ké dén trong
mot s6 nganh khoa hoc sau:

Trong phan tich dia mao, canh quan;

Trong cac nghién cau phuc vu muc dich thanh 1ap ban db:
Trong md hinh hoa dia chat va thay hoc;

Trong quan ly ngudn tai nguyén nudc;

Trong nghién ctru anh hudng cua khi hau;

Trong cong nghé thong tin dia ly;

Trong céc nghién ciu phuc vu giao duc.

Ngoai ra, DEM va céc san pham dan xuat tir DEM con duoc ing dung trong cac
linh vuc sau:

Khao sat, tham do dia chat;

Thiét ké va xay dung;

Céc dich vu khi tuong thuay van;

Dan dudng hang khong;

Théng tin vién thong;

Str dung trong cac ung dung da phuong tién va tro choi dién tur.



CHUONG 2: MOT SO PHUONG PHAP NHAM TANG PO
PHAN GIAI CUA MO HINH SO PQ CAO DANG GRID

Viéc danh gia do chinh xac cua cac di liéu grid DEM dugc thuc hién theo ca cac
cach danh gia tryc quan va cac phuong phép danh gia dinh lugng.

2.1. Phuong phap truc quan

2.1.1. Sir dung phirong phdp so sanh truc tiép
Trong phuong phap nay, hai anh cta hai b dit liéu DEM duoc so sanh truc tiép
béng mét thuong dé théy sur giéng nhau hodc su sai khéc, chénh 1&ch néu co.

2.1.2. Sir dung phwong phdp mdt cat

So sanh hai bé mit grid DEM dua vao mit cat: dya trén gié tri cac diém d6 cao cta
cac bo dit liéu DEM, tinh toan va vé& cac mit cét doc, cac mit cét ngang tuong Ung cua
cac dir liéu DEM két qua sau khi tai chia mau va dit lieu DEM mau & cing mot do phan

giai. Sau d6, tién hanh so sanh gitra cac mat cit trong Gmg do cta cac grid DEM.

2.1.3. So sanh bang biéu d@é phan tan

Trong phuong phap nay, tién hanh xay dung cac biéu d6 phan tan ciia cac bo dit liéu
tir cac dit liéu diém d6 cao cta cac bo dit liéu grid DEM. Sau d6, so sanh hai bé mit DEM
bang biéu d6 phan tan. Trong cac biéu d6 phan tan ndy, néu cac diém trén biéu d6 phan
tan cang nam sat duong hoi quy thi hai bé miat DEM sé& cang gan giong nhau, con néu cac
diém nam xa duong hdi quy thi hai bé mit grid DEM khong khép nhau.
2.2 . Phuong phap danh gia dinh lwgng
2.2.1. Sur dung gia trj sai sé trung phwong

Gia tri sai s6 trung phuong (RMSE) biéu thi d6 1éch gitra dir liéu do cao trong DEM
tham chiéu va DEM két qua ctia cac phuong phap tai chia mau, dugc biéu dién dudi dang

toan hoc nhu sau:

1
RMSE, = |15, (Za = 200y @.1)

Trong d6: RMSE, 13 gia tri sai s6 trung phuong; Z4; 1a gid tri d0 cao thir i trén bé
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mit DEM két qua cua phuong phép tai chia mau; Z,; 14 gia tri d6 cao thi i trén bé mat

DEM tham khao; n 13 sb luong diém d6 cao kiém tra.

2.2.2. Sur dung cac gia trj thong ké (he S6 twong quan R) va phwong trinh héi quy
(dwoc dai dién bang 2 tham so m va b)

Pé danh gia két qua cua cac phuong phap khac nhau, cac mé hinh hoi quy tuyén
tinh da dugc gan vao mdi quan hé gitra dit liéu tham chiéu va dit liéu duoc tai chia
mau. Su tuong tu nhau cua hai loai DEM ciing c6 thé dugc danh gia dinh lwogng bing
cach sir dung céac hé sb hoi quy tuyén tinh (m, b) va hé sé tuong quan R.



CHUONG 3: THUC NGHIEM

3.1. Céc két qua thuc nghiém va danh gia dd chinh xac

3.1.1. Panh gid tryc quan bang so sanh tryc tiép

3 W .
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Hinh 3.1. Dir ligu DEM khu vuc Lang Son sau khi tang dé phan gidi

Trong d6:(a)-Dir lieu DEM tham chiéu & d6 phan giai 5m; (b)- Dix liéu DEM giam d6 phan
giai xubéng 20m, 1a dau vao cho cac thuat toan); (c)-DEM & d6 phan giai Sm duoc noi suy theo
phuong phap song tuyén; (d)-DEM ¢ d6 phan giai 5Sm duoc ndi suy theo phwong phap Bi-cubic; (e)-
DEM ¢ d6 phén giai 5m dugc noi suy theo phuong phap Kriging.

3.1.2. Panh gid truc quan bang phwong phdp sir dung cac mat cat
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Hinh 3.2. Mgt sé mat cdt doc va mdt cat ngang vi du (bé di ligu D1-dd ligu DEM gidm dg phan
giai 20m khu vuc Nghé An)

3.1.3. Panh gia truc quan bang biéu dé phan tan
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Hinh 3.3. Vi du vé biéu do phdn tan doi voi bé dir licu DEM gidam dé phan gidi 20m tai khu vuc
Nghé An

Trong d6:(a)-Biéu d6 phan tan cia DEM dau vao va DEM tham chiéu; (b)-Biéu d6 phan
tan cua DEM sau khi tai chia mau song tuyén Bilinear va DEM tham chiéu.

3.2. Panh gia dinh luwgng
3.2.1. Panh gid dinh lwong sir dung gia tri sai sé trung phwong

Qua cac két qua danh gia dinh lugng trén cho thay: phuong phap tang do phan
giai khong gian caa md hinh DEM dang grid theo cac phwong phép tai chia mau cho
d6 chinh x&c cao hon DEM ban dau khi chay thir nghiém trén ca bén bo dix liéu DEM.



Bang 3.1. Sai 6 trung phirong ciia cdc phwong phdp tdi chia mau song tuyén, Bi-cubic, ngi suy
Kriging va phwong phap dung mo hinh HNN

Phuo Phuong pha Pj chinh xdc dwoc cai
T ,“ g Phwong phap | Phwong phap N N ngAp ‘ap ¢ ?A n xa,c. o “a
B dik liéu phap song . . L2 dung md hinh thién so véi p.p. tai
: ¥ z Bi-cubic Kriging % P
tuyén HNN chia mau song tuyén
Téngthé | 3.3026 3.3716 2.8874 1.9853 39.9%
ng 2.5245 2.5619 2.4393 1.9124 24.25%
DEM o
20m 3.3379 3.4256 3.2270 2.0171 39.57%
. | MCD
Ngh¢ Min
An 1.3837 1.4051 1.3916 1.5229 10.06%
MCN 0
Max
3.7005 3.7997 3.7522 2.3575 36.29%
MCN 0
Téng thé 8.8105 8.8736 8.5719 8.3510 5.21%
ng 8.5013 6.8408 6.9101 6.9668 18.05%
DEM v
30m ax 11.6961 10.7635 10.8141 11.0702 5.35%
. | MCD
Nghé v
n
An 6.6352 6.4032 6.4005 6.2829 5.31%
MCN °
Max
10.5144 9.8024 9.8357 9.6199 8.51%
MCN °
Téng thé 1.5139 1.6000 1.2092 0.8493 43.90%
Min
MCD 1.1635 1.1821 1.0288 0.5102 56.15%
DEM
Max
5m 1.6198 1.7805 1.4232 0.9587 40.81%
L MCD
ang YE
Son n 1.1567 1.2101 0.7408 0.5897 49.02%
MCN . . . . . (]
Max 1.6712 1.7451 1.6807 1.1155 33.25%
Téng thé 2.3284 2.4218 2.1095 2.0946 10.0%
Min
2. 1. 1.062 .9942 2.529
bem | McD 0938 0068 0624 0.994 52.52%
30m Max 4.0702 2.3434 2.4436 2.2330 45.14%
PicHa | MCD ' ' ' ' R
Min 2.8494 1.0181 1.0505 0.9603 66.29%
MCN . . o . . (]
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3.2.2. Danh gia dinh luong su: dung gia tri thong ké R (Hé sé tuwong quan) va phirong
trinh hoi quy
Gia tri m va b phan anh phan anh huéng cua sai sé hé thong nam trong DEM
trong khi gia tri R2 phan &nh phan sai s6 ngau nhién. Cac két qua thuc nghiém déu cho
thay: d6i véi ca ba phuong phép tai chia mau déu lam giam thanh phan sai s6 ngau
nhién va sai s6 hé théng so véi grid DEM ban dau chua tang d6 phan giai.
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KET LUAN VA KIEN NGHI
Két luan

Qua nghién ctru khao sat danh gia cac phuong phap danh gia @6 chinh xac cua
cac grid DEM cho thay: Khi d4nh gia d chinh xac ctia cac grid DEM béng cac phuong
phap tai chia mau trén cac bo dir liéu grid DEM duoc xay dung tir cac ngudn khac
nhau, & cac khu vuc dja hinh khac nhau da cho thay sy ting dang ké vé do chinh xéac
d6i véi cac DEM duoc tai chia mau, dac biét Ia tir phuong phap Kriging, so véi DEM
ban dau. Tuy nhién, qua phén tich ciing cho thdy DEM duoc tao ra tir tai chia mau co
xu thé chira mot s6 sai s6 mang tinh hé théng khién bé miat DEM tao ra cao hon thuc
té tai cac diém triing, tu thity va c6 xu thé thap hon tai cac diém cao, cac dudng phan
thay.

Kién nghi va huéng nghién ciu tiép theo

Dua trén két qua cta thuat toan, tdc gia mong muén duoc tiép tuc hd tro dé co
thé xay dung cac phuong phap mai hiéu qua hon trong viéc nang cao do chinh xac di
liéu md hinh sé d6 cao dang grid va cac dit liéu do cao ¢ dang tuong ty, nghién ctu
mé rong thuat toan khi co thém cac ngudn thdng tin khac c6 thé hd trg viéc hiéu chinh
do cao cua md hinh mai.

12



TAI LIEU THAM KHAO

Tiéng Viét
Bui Cong Cudng. (2001). Kién thirc co s¢ caa hé mo. In B. C. C. N. D. Phudc (Ed.),

Hé mo, mang no ron va g dung (pp. 9-35). Nha xuat ban khoa hoc k¥ thuat,
2001, Ha Noi.

Diéu, T. B., Nguyen, V., Hung, H., Phuong, ., Nhu, V.-H., Trung Anh, T., & Quang
Minh, N. (2016). Xay dizng mé hinh s6 bé mdt va bdn dé truc danh si dung cong
nghé do anh mdy bay khong nguoi 1ai (UAV). Bao céo tai Hoi nghi khoa hoc
Do dac-Ban db véi tng pho bién ddi khi hau, 7/2016, Ha Noi.

Kiét, T. A. (2000). Phuong phdp do anh gidi tich va do anh sé. Pai hoc Mo-bia chat,
2000, Ha Noi.

Lé Tuan Anh, T. . T., Pham Vian Tuan, Lé Pinh Hién. (2018). Ung dung céng nghé
tich hop Lidar va chup anh hang khéng (Citymapper - Leica) trong thu nhan,
xu ly va thanh lap dir liéu khong gian dia ly. Bao céo tai Hoi nghi khoa hoc,
cong nghé toan qudc nganh Po dac va Ban d6, 2018, Ha Noi.

Tiéng Anh
(CRIP), C. R. I. P. (2014). Introduction for Digital Elevation Models. Caribbean
Handbook on Risk Information Management. Retrieved from

http://charim.net/datamanagement/32

Ackermann, F. (1996). Techniques and strategies for DEM generation. Digital
photogrammetry: An addendum to the manual of photogrammetry, 135-141.

Anderson, J. A. (1977). Neural models with cognitive implications. Basic processes
in reading: Perception and comprehension, 27-90.

ASPRS. (2015). ASPRS positional accuracy standards for digital geospatial data.
Photogrammetric Engineering and Remote Sensing, 81(3), 1-26.

13


http://charim.net/datamanagement/32

De Floriani, L., & Magillo, P. (2018). Digital Elevation Models. In L. Liu & M. T.
Ozsu (Eds.), Encyclopedia of Database Systems (pp. 1078-1083). New York,
NY': Springer New York.

Genitha, C. H., & Vani, K. (2010, 2010). Super resolution mapping of satellite images
using hopfield neural networks.

Gorokhovich, Y., & Voustianiouk, A. (2006). Accuracy assessment of the processed
SRTM-based elevation data by CGIAR using field data from USA and Thailand
and its relation to the terrain characteristics. Remote Sensing of Environment,
104(4), 409-415.

Hopfield, J. J. (1984). Neurons with graded response have collective computational
properties like those of two-state neurons. Proceedings of the national academy
of sciences, 81(10), 3088. doi:10.1073/pnas.81.10.3088

Lin, J.-W. (2017). Artificial Neural Network Related to Biological Neuron Network:
A Review. Advanced Studies in Medical Sciences, 5(1), 55-62.

Ling, F., Du, Y., Xiao, F., Xue, H., & Wu, S. (2010). Super-resolution land-cover
mapping using multiple sub-pixel shifted remotely sensed images. International
Journal of Remote Sensing, 31(19), 5023-5040.

Minh, N. Q. (2011). Image smoothing of multispectral imagery based on the HNN and
geo-statistics. Yaogan Xuebao- Journal of Remote Sensing, 15(3), 640-644.

Nguyen, Q. M., Atkinson, P. M., & Lewis, H. G. (2011). Super-resolution mapping
using Hopfield neural network with panchromatic imagery. International
Journal of Remote Sensing, 32(21), 6149-6176.

Tatem, A. J., Lewis, H. G., Atkinson, P. M., & Nixon, M. S. (2001). Multiple-class
land-cover mapping at the sub-pixel scale using a Hopfield neural network.
International Journal of Applied Earth Observation and Geoinformation, 3(2),
184-190.

14



