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MO PAU

1. Tinh cap thiét caa dé tai

Mo hinh s6 d6 cao (DEM) c¢6 do phan giai va do chinh xac cang cao thi
cang thé hién duogc chi tiét bé mat dia hinh, tir d6 cac két qua phan tich tir
DEM s€ cho d6 chinh xac cao hon. Tuy nhién, viéc xay dung DEM cé do
chinh xéac cao doi hoi chi phi cao va gip rt nhiéu kho khin. Nguoc lai, voi cac
DEM c6 d9 chinh xéc thdp (DEM tir dir liéu vé tinh nhu ASTER hay STRM)
¢6 d6 phan giai trung binh (30m — 90m), dién tich phu trim rat cao di dwoc
xdy dung nhidu va duoc cung cap mién phi (https:/earthexplorer.usgs.gov).
Nhung viéc ung dung ciia cac DEM nay kha han ché do khong dat dugc do

chinh xac can thiét. Do do, néu c6 thé tang do chinh xac cta cac DEM san ¢
thay cho viéc phai xay dung cac DEM mdi v6i d§ chinh xac cao hon (véi do
phan giai cao hon) 13 rit can thiét va c6 ¥ nghia.
2. Muc dich, ddi twong va pham vi nghién ciéu

Muc dich nghién ctru cta luan an la thir nghiém va st dung cic phuong
phap dénh gia do chinh x4c khac nhau dé danh gia sy cai thién vé d6 chinh xac
ctia grid DEM khi ting d6 phan giai bang cac phuwong phap tai chia mau phd
bién hién nay va xay dung thuat toan, chuong trinh nhim ting d6 phan giai
khong gian, do chinh xac cua grid DEM sir dung mang neuron Hopfield. Dbi
tuong nghién ctru la cac grid DEM duogc xay dung tir cac phuong phép khac
nhau nhu: LiDar DEM, duong binh d6 va do dac thuc dia. Pham vi nghién
clru gdm d6 phan giai khong gian va d6 chinh xac cua cac grid DEM néi
trén,
3. N@i dung nghién ciu

Nghién ciru vé& xay dung thuat toan, chuong trinh nhim ting do phan
giai khong gian va d6 chinh xac cua grid DEM sir dung mang neuron
Hopfield; danh gi4 dinh tinh va dinh lvong cac phuwong phap tai chia mau phd
bién hién nay dé ting d6 phan giai ciia grid DEM.
4. Phuwong phap nghién ciu

Phuong phap théng ké, phwong phap phan tich, phwong phép thuc
nghiém, phuong phap so sanh, phuong phap moé hinh héa va phuong phap
chuyén gia.
5. Y nghia khoa hoc va thyc tién

Luén 4n da phan tich, d& xuét va khang dinh tinh ding din cua viéc dua
ra thudt toan nang cao d6 chinh xéac cua grid DEM béng phuong phap sir dung
mang neuron Hopfield. Xac lap tinh khoa hoc trong mdi huéng nghién ciru, dé
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xudt trong ludin 4n, mé ra hudng tiép cn moi trong viée nang cao do chinh xac
ctia cic DEM dang grid. Bang cach thir nghiém cac dir liéu thyc té dé khang
dinh mdi nghién ctru, dé xuit trong ludn 4n hoan toan co thé img dung trong
thuc tién, gop phan giam cong sirc va chi phi trong cong tac xay dung céac grid
DEM c6 d6 phan giai va do chinh xac cao; dua ra cac san phdm c6 tinh ng
dung tot nhat phuc vu cho céc linh vyc khac nhau trong doi séng, dac biét 1a
trong céc cong tac phan tich dia hinh, dia mao, quan ly tai nguyén thién nhién.
6. CAc luan diém

Lugn diém 1: Cac phuong phép tai chia mau pho bién (phuong phap Bilinear
(song tuyén), Bi-cubic, Kriging) cai thién dugc do chinh x4c ciia md hinh sé do cao
dang grid,

Ludn diém 2: Thuét toan nang cao do chinh xac cua mé hinh s6 do cao
(DEM) dang grid bang phuong phap sir dung mang neuron Hopfield cho phép
tang do phan gidi khong gian va do chinh x4c cia moé hinh grid DEM
7. Nhirng diém méi caa luan an

1. Pa thr nghiém dé khing dinh dwoc ring cic phwong phap tai chia
mau phd bién nhu Bilinear, Bi-cubic va Kriging cai thién dugc do chinh xac
ctia md hinh sé d6 cao dang grid va danh gia d6 chinh xac cac phuong phap tai
chia mau nay theo céach tiép can méi.

2. Lan dau tién da nghién ctu @ng dung thanh cong Iy thuyét mang
neuron nhan tao trong viéc tang d6 phéan giai va nang cao do chinh xac cua mo
hinh s d6 cao (DEM) dang grid.

3. Xay dung duogc chuong trinh tang d6 phan giai khong gian va do
chinh xéac cuia mé hinh s do cao dang grid bang phuong phép sir dung mang
neuron Hopfield.

8. CAu trc va ndi dung caa luan an

Luan an bao gom 3 chwong ciing v&i phan mo dau va két luan, tai liéu
tham khao. Duéi day la cau tric cua luan an:

Mé diu

Chuwong 1. Tong quan cic vin d& nghién ciru vé mo hinh sé do cao,
mang neuron va img dung mang neuron Hopfield trong cac bai toan tdi uu.

Chuong 2. Khao sat vé kha ning ting d6 chinh xac ciia cac grid DEM
bang céc thuat toan tai chia mau.

Chuwong 3. Nghién ctru nang cao do chinh x4c cia md hinh sé d6 cao
dang grid bang phuong phap sir dung mang neuron Hopfield.

Két luan va kién nghi.
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Danh muc céc cong trinh dé céng b lién quan dén ludn 4n ciia NCS.
Tai liéu tham khdo.
Phu luc.

CHUONG 1
TONG QUAN CAC VAN PE NGHIEN CUU VE MO HINH SO PQ
CAO, MANG NEURON HOPFIELD VA UNG DUNG CUA MANG
NEURON HOPFIELD TRONG CAC BAI TOAN TOI UU
1.1. Tong quan vé md hinh s6 d9 cao
1.1.1. Cdc khdi ni¢m vé vé mé hinh sé dp cao

MBS hinh sb do cao — Digital Elevation Model (DEM) thé hién bé mit
dia hinh dudi dang 3D theo cac dinh dang sé. Bé mit dia hinh 3D dugc mo
hinh héa biang mét ham c6 dang z = f(x, y) trong d6 mdi diém (x, y) trong mit
phang D duoc gin vi mot gia tri d6 cao f(x, y) (De Floriani & Magillo, 2018).
1.1.2. Cdc céu tritc ciia mé hinh sé do cao (DEM)

CAu trac co ban ciia DEM xudt phat tir mé hinh dir liéu duoc sir dung
dé dai dién cho no. C6 nhiéu phuong thirc khac nhau dé tao ra bé mit DEM:
mo hinh DEM dang grid, m6 hinh TIN hoac m6 hinh toan hoc (Cuong, 2006).
Trong cac phwong phap trén, mo hinh DEM dang grid duoc sir dung nhiéu vi
¢6 dang thirc don gian va d& dang st dung dé phan tich thong tin bé mit
(Vieux, 1993).

1.1.3. Cic phwong phdp thanh lip mé hinh sé dp cao (DEM)

Theo Florinsky (Florinsky Igor, 2012) va Nelson (Nelson, 2009),
DEM c6 thé duoc tao ra tir nhiéu nguén khac nhau nhu: tir cac két qua do dac
thuc dia, tir cac dir liéu duoc sb hoa trén cac ban dd da co, tir két qua do v€ anh
hang khong va anh v€ tinh, tir cac dir liéu do Radar 0 mé téng hop giao thoa
va laser dat trén may bay, tur dit li¢u do UAV,..

1.1.4. P$ chinh xdc bé mdt mé hinh DEM

Do chinh xac cia DEM duoc xac dinh biang do giéng nhau gitra d6 cao
x4c dinh trén bé mit DEM cia mot diém va gia tri do cao thuc té. Co hai dai
lugng ¢o thé dic trung cho d6 chinh xac vé do cao cua bé miat DEM dugc si
dung nhiéu trong cac nghién ciru trudc day 14 sai sd trung phuong (RMSE) va
sai s6 trung binh (ME) (Mukherjee et al., 2013).
1.1.5. Cic itng dung ciia mé hinh sé dé cao

DEM c6 rat nhiéu img dung trong cic linh vyc nhu: quan 1y tai nguyén
thién nhién, giao thong, thong tin lién lac, dan duong, xdy dung, dan dung,
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quan su,... Trong d6, DEM ¢6 vai tro to 16n trong viéc phan tich két qua, ra
quyét dinh va phat trién san pham.
1.1.6. M{jt s6 nghién ciru tiéu biéu vé cdi thi¢n va danh gid d¢ chinh xdc ciia
DEM

Mot sb céac nghién ctru ti€u biéu vé cai thién va danh gia d6 chinh xac
DEM duoc trinh bay trong cac tai liéu: [1], [3], [5], [9], [10], [11], [12], [13],
[72], [74].
1.2. Téng quan vé mang neuron
1.2.1. Khdi ni¢gm va céu tricc ciia mang neuron nhan tgo

Mang neuron nhén tao 1a mot phuong phép tinh toAn méi c6 nén tang tir
sinh hoc nhim mo phong mét sé chic ning ciia bd ndo con ngudi. Hai thanh
phan chinh cdu tao nén mang neuron la cc neuron nhan tao (moé phong céac té
bao than kinh) va cac synapse (méd phong cac khép ndi than kinh). Cac neuron
chinh 1 cac don vi xir ly thong tin co s& ciia mang neuron. Mdi neuron 1a mot
don vi tinh toan c6 nhiéu dau vao va mot diu ra, moi dau vao dén tir mot
synapse.
1.2.4. Phdn logi mang neuron

C6 nhiéu loai mang khac nhau va ciing c6 nhiéu cach dé phan loai mang
neuron (Kohonen, 2012). Duya vao s 16p ¢ trong mang neuron ta ¢ thé phan
loai thanh: mang neuron mot 16p, mang neuron nhiéu 16p. Dya vao dudng
truyén tin hiéu trong mang neuron ta phan loai thanh: mang neuron truyén
thang, mang neuron phan hdi, mang neuron tu t6 chirc.
1.2.5. Péc diém ciia mang neuron nhén tao

Mang neuron nhan tao khong tiép can dén sy phic tap ciia b nio.
Nhung da c6 hai sy twong quan co ban gitta mang neuron nhan tao va neuron
sinh hoc. Céc lién két giita cac neuron quyét dinh chirc ning ciia mang.
1.2.6. Ung dung ciia mang neuron nhén tao

Mot s6 ing dung phd bién ciia mang neuron hién nay: trong linh vuc
khong gian vii tru, ché tao cac bo diéu khién ty dong cho dong co, ngan hang,
qudc phong, dién tir, y khoa, gii tri, tai chinh... va trong linh vuc Tric dia -
Ban dd (trong céc cong tac du bao, cic bai toan vé t6i uu hoa, v.v).
1.2.7. Mang neuron Hopfiled

Nam 1982, Hopfield tap hop mét s nghién ctru trude dé va trinh bay
phan tich toan hoc hoan chinh dya trén cdc mé hinh Ising spin dé cho ra doi
mang Hopfield (Hopfield, 1984). Mang neuron Hopfield 1a mang dugc két nbi
hoan toan hdi quy va chung phan 16n duoc st dung cho viée lién két ty dong



va t6i uu hoa.
1.2.8. Ung dung mang neuron Hopfield trong cdc bai todn téi wu héa

Mang neuron Hopfiled dd dwgc tmg dung thanh cong trong rit nhiéu
linh vuc: giai cac bai toan tdi wu to hop [83]..., tdi wu hoa sy phu thudc khong
gian [50], [73].

1.3. Panh gia chung vé tinh hinh nghién ciru va hwéng nghién ciru cia
luin an

Viéc tang d9 phan giai khong gian va nang cao d§ chinh xac cua grid
DEM sén ¢6 voi d phan giai thap 1a rat can thiét, c6 ¥ nghia khoa hoc va thuc
tién.

ba c6 cac nghién clru va thuc nghi€ém phuong phap tang do phan giai
cia grid DEM bang cac phuong phép tai chia mau phd bién: Bilinear, Bi-
cubic, Kriging nhung chua c¢6 nghién ciru nao khing dinh ring cac phuong
phap tai chia mau ph bién d6 ciing co thé cai thién duogc do chinh xéac cua grid
DEM. Hon nira, cac phuwong phap tai chia mau d6 ciing chua dugc danh gia do
chinh xac mot cach toan dién.

Trén co sO y nghia va cac ton tai trén, ludn 4n nay nham khang dinh
rang cac phuong phép tai chia mau phé bién d6 ciing c6 thé cai thién dugc do
chinh xac cua grid DEM va dé xudt mot phuong phap hoan toan méi dé ting
dd phan giai khong gian va nang cao d§ chinh xéac ctia grid DEM mdt cach
hi€u qua va cé dg tin cay cao.

1.4. Két luan chwong 1

Trong chwong nay, ludn dn da gidi thiéu tong quan vé DEM, vé mang
neuron. Ludn dn ciing da giGi thiéu mot sé cdc nghién ciru tiéu biéu vé cdi
thién, danh gid do chinh xdac DEM va ung dung cua mang neuron Hopfiled
trong cdc bdi todn t0i uu.

Trén co s¢ nhitng van dé da dwoc nghién ciru nhung chira dwoe gidi
quyét triét dé, trong ludn an nay dé xudt cac ndi dung nghién ciru mdi.

CHUONG 2
KHAO SAT VE KHA NANG TANG PQ CHINH XAC CUA GRID
DEM BANG CAC THUAT TOAN TAI CHIA MAU PHO BIEN
2.1. Cac phuwong phap danh gia d¢ chinh xac cia grid DEM
Viéc danh gia d6 chinh xac cia cac dir liéu grid DEM dugc thuc hién
theo ca cac cach danh gia truc quan va cac phuong phap danh gia dinh lugng.
2.1.1. Phwong phap ddanh gid truc quan
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2.1.1.1. Sir dung phwong phdp so sanh truec tiép

Trong phuong phép ndy, hai dnh cta hai b dir licu DEM duogc so sanh truc
tiép bang mit thuong dé thiy sy gidng nhau hodc sy sai khac, chénh léch néu c6.
2.1.1.2. Sit dung phwong phdp mdt cdt

So sanh hai bé miat DEM duya vao mat cit: dya trén gia tri cac diém do cao
clia 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 dir liéu DEM mau &
cing mot d6 phan gidi. Sau d6, tién hanh so sanh giita cac mat cit tuong Gng do.
Néu cac mit cit cia DEM két qua ciia cac phuong phap tai chia miu cang gan
hodc sat voi mit cit cia DEM mAu thi bé mat DEM do6 cang gén v6i bé mat DEM
méu (DEM tham chiéu), c6 nghia 14 dit liéu DEM d6 c6 do chinh xac cang cao (co
d0 sai léch cang it so véi DEM mﬁu).
2.1.1.3. So sdnh bang biéu do phén tan

Tir cac dir liéu diém do cao ciia cac bo dit licu DEM, xay dung cac bicu do
phén tan cta cac bo dir liéu nay. Sau do so sanh hai bé mit DEM béng biéu dd
phan tan. Trong cac biéu dd phan tan nay, néu cac diém trén biéu db phan tan cang
nam sat duong hoi quy thi hai bé mat DEM sé& cang gan gidng nhau, con néu cac
diém nam xa duong hdi quy thi hai bé mat DEM khong khop nhau.
2.1.2 . Phuwong phdp dinh gia dinh luong
2.1.2.1. Sir dung gid tri sai s6 trung phuong

Gia tri sai s6 trung phuong (RMSE) biéu thi d6 1éch gitta dit liéu do cao
trong DEM tham chiéu va DEM két qua ctia cac phuong phap tai chia mau, duoc
biéu dién dudi dang toan hoc nhu sau (Weng, 2006):

1
RMSE; = JEZ?:l(Zdi —Zri)? 21)

Trong d6: RMSE; 1a gié tri sai s trung phuong; Zy; 1a gié tri do cao thir i
trén bé mat DEM két qué ctia phuong phép tai chia mau; Z,; 1a gi tri do cao thir i
trén bé miat DEM tham khao; n 1a sb luong diém do cao kiém tra.
2.1.2.2. Sir dung cdc gid tri thong ké (hé sé tuwong quan R) va phirong trinh hoi
quy (duwoc dai dién bang 2 tham sé m va b)

Trong luan 4n, d& danh gia két qua cua cac phuong phap khac nhau, cac
mo hinh héi quy tuyén tinh da dugc gin vao mdi quan hé giira dit liéu tham

chiéu va dir liéu duogc tai chia mau. Su twong ty nhau cta hai loai DEM ciing
¢6 thé duoc danh gia dinh lwong bang cach st dung cac hé sb hdi quy tuyén
tinh (m, b) va h¢ s tuong quan R.
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2.2. Mot sé thuit toan tii chia mAu phéd bién nhim ting dd phan giai
khong gian cho DEM dang grid

2.1.1. Phwong phdp tdi chia méu song tuyén (Bilinear)

Trong toan hoc, phép noi suy song tuyén 1a mot phan maé rong ctia phép
ndi suy tuyén tinh dé ndi suy cic ham c6 hai bién (vi du: x va y) trén ludi mit
phing 2D. Néi suy song tuyén dugc thuc hién biang cach sir dung phép ndi suy
tuyén tinh theo mot hudng trude, sau do 1a theo hudng con lai.

2.1.2. Phwong phdp nji suy dwa vio diém lin cin gan nhit (Nearest
Neighbor)

Thuét toan ndi suy diém 1an cin gan nhat s& chon gié tri diém ndi suy 1a
gi4 tri ctia diém gan nhat, hoan toan khong xem xét gia tri ciia cac diém lan
can khac dé tinh toan ndi suy.

2.1.3. Phwong phdp tdi chia méu Bi-cubic

Trong khi & phuong phap ndi suy song tuyén chi xét dén 4 pixel (2x2),
thi trong tinh toan ndi suy Bi-cubic tinh dén 16 pixel (4x4). Phuong phap noi
suy Bi-cubic thudng tinh toan phtrc tap hon nén can nhiéu thoi gian dé tao dau
ra hon so véi hai phuong phap ndi suy song tuyén hodc phuong phap noi suy
dwa vao diém 1an can gan nhit (Nearest neighbor).

2.1.4. Phuwong phap ngi suy Kriging

Kriging 1a mot ky thuét ndi suy dia ly khi xét ca khoang cach va mirc do
bién ddi giira cac diém dit liéu da biét dé ude tinh gia tri cac diém & cac khu
vuc khong xéac dinh. Ban chét ciia phuong phép ndi suy Kriging 1a du doan gia
trj ctia ham tai mot diém nhat dinh bang cach tinh trung binh trong s cua cac
diém da biét nam trong ving 1an can cta diém noi suy.

2.3. Thue nghiém ting d9 phan giai khong gian ciia mé hinh s6 d9 cao DEM
dang grid bing cAc thuit toan tai chia miu phd bién
2.3.1. Dit liéu thye nghiém

Luan an st dung 4 bd dit liéu DEM cho thuc nghiém. PJ phan giai khong
gian cho ca bdn bo dit lidu DEM thuc nghiém trong nghién ctru ndy duoc chon
trong khoang tir 5m dén 90m va theo do gia tri hé sb thu phong 1a 3 hodc 4. Hai
loai dir liéu da duogc sir dung dé danh gia do chinh xac cua cac DEM sau khi ting
d6 phan giai bang cac phuong phap tai chia miu pho bién 1a: cAc DEM giam do
phan giai (Degraded DEM) va céc b6 dir liéu DEM thuc (Sampled DEM)

B dit liéu DEM giam d6 phan giai thir nhat (D1), khu vuc Yén Thanh-
Nghé An, dién tich 3,5 km x 3,5 km, san xudt tir ban dd dia hinh ty 1€ 1: 10.000.
D6 phan giai cia DEM gbc ban dau 1a 20m. Sau d6 DEM nay dugc lam giam do
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phén giai xubng 60m, st dung lam di liéu d4u vao cho cac thuat toan. Bo dir lidu
DEM giam d6 phan giai thir hai (D2) 1a DEM SRTM 30m, cung cp boi USGS
Earth Explorer. B dir liéu nay cling bao pht ¢ cuing mot khu vuc véi bo dir liéu
D1. Dit liéu nay dugc lam giam do phan giai xuéng 90m dé lam dir liéu dau vao
cho cac thuat toan. B dit liéu DEM thyc thtr nhat (S1) khu vyc Mai Pha-Lang
Son, thu thép bang phuong phap do dac truc tiép trén thuc dia, dién tich 200m x
200m. B9 dit liéu DEM thyc tht hai (S2) gdm mét tap hop gdm 533 diém do cao,
thu thap theo phuong phap do dac truc tiép ngoai thuc dia, sau d6 noi suy Kriging
dé tao ra mot bd dit licu DEM c6 do phan giai khong gian 5m, dung lam dir liu
DEM tham chiéu.
2.3.2. Cdc két qud thue nghigm va danh gid @ chinh xdc
2.3.2.1. Pdnh gid trc quan bang so sanh truc tiép bang mat

20 26 300 305 30 N5 30 s M 2 208 X0 8 0 NS W WS W 20 s 00 28 I NS 30 NS

(b) (c)

0 295 00 WS 30 35 W0 WS Ms 20 s X0 5 M0 NS 30 X

d) (e)

Hinh 2.1. Dir liéu DEM khu vuc Lang Son sau khi tang do phdn gidi

Trong d6:(a)-Dir liéu DEM tham chiéu & d6 phéan giai 5m; (b)- Dir liéu
DEM giam d6 phan giai xudng 20m, 1a dau vao cho cac thuit toan); (c)-DEM
& d6 phén giai 5m duogc ndi suy theo phuong phép song tuyén; (d)-DEM & do
phan giai 5m dugc nodi suy theo phuong phap Bi-cubic; (€)-DEM & d6 phan
giai 5Sm dugc ndi suy theo phuong phép Kriging.
2.3.2.2. Pdnh gid triec quan bang phirong phdp sir dung cde mdt cdt
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Hinh 2.2. Mét s6 mdt cat doc va mat cat ngang vi du (b¢ dir lieu D1-dir liéu
DEM giam d¢ phan giai 20m khu vuc Nghé An)
2.3.2.3. Pdnh gid triec quan bang biéu do phan tan
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—Linear Regression| 300
[—Linear Regrassion]
250 y =0.9822x +2.1147
250 ¥ =0.9765x + 2.5368
R?=0.977 2
200 R? =0.9951
200
g e
150 =
]
g g 10
z &
100 100
50 50
0 % s 10 80 o 250 a0
(a) 0 50 100 150 200 250 300 Reference DEM (m) b
Reference DEM (m)
[ — |
[ E— | Low Density High Density
Low Density High Density

Hinh 1.3. Vi du vé biéu do phdn tan doi véi bé dir liéu DEM gidam d phdn gidi
20m tai khu viuee Nghé An
Trong d6:(a)-Biéu do phan tan ciia DEM dau vao va DEM tham chiéu;
(b)-Biéu dd phan tan cia DEM sau khi tai chia miu song tuyén Bilinear va
DEM tham chiéu.

2.3.2.4. Pénh gid dinh lwong sir dung gid tri sai s6 trung phirong

Qua cac két qua danh gia dinh lugng trén cho thiy: phuong phap ting
d6 phan giai khong gian cuia mo6 hinh DEM dang grid theo cac phuong phap tai
chia mau cho d¢ chinh xac cao hon DEM ban d4u khi chay thir nghiém trén ca
bon b dit liéu DEM.
2.3.2.5. Pdnh gid dinh lwong sir dung gid tri thong ké R (Hé s6 twong quan) va
phwong trinh héi quy (dai dién bang hai tham sé6 m va b)

Gia tri m va b phan anh phan anh huéng cua sai s6 hé thong nam trong
DEM trong khi gié tri R? phan anh phan sai s6 ngau nhién. Cac két qua thwucj
nghiém déu cho thdy: ddi voi ca ba phuong phép tai chia mau déu lam giam
thanh phan sai s6 ngiu nhién va sai s§ hé thong so véi DEM ban diu chua ting
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d6 phan giai.
2.4. Két luan chwong 2

Khi danh gia do chinh xac cua cac grid DEM dugc ting d6 phan giai
bang cac phuong phap tai chia mau theo cach tiép can mai toan dién hon ma
NCS dé xuét, trén ca 4 bo dit liéu cho théy su tang dang ké vé do chinh xac ddi
v6i cdc DEM duogc téi chia mau, dic biét 1a tir phuwong phap Kriging, so voi
DEM ban du. Tuy nhién, qua phén tich ciing cho thdy DEM duoc tao ra tir tai
chia mau ¢ xu thé chira mét sb sai sé mang tinh hé thong khién bé mit DEM
tao ra cao hon thuc té tai cac diém triing, tu thiy va c6 xu thé thép hon tai cac
diém cao, cac duong phén thiy.

CHUONG 3
NGHIEN CUU NANG CAO PQ CHINH XAC CUA MO HINH SO
PO CAO DANG GRID BANG PHUONG PHAP SU DUNG MANG
NEURON HOPFIELD

3.1. Co sé khoa hoc cua thuit toan @wng dung mang neuron Hopfield
(HNN) dé tang do phan giai khong gian va do chinh x4c ciia mé hinh s6 do
cao dang grid

M6 hinh HNN cho grid DEM 1a mét phién ban phat trién tir mé hinh
mang neuron Hopfield duoc thiét ké cho thuat toan siéu phéan giai ban dd 16p
phu ciia Tatem (2001). Vi cac anh vién tham va cac DEM dang grid déu co cdu
trac dir lidu raster nén ky vong rang cic phuong phap HNN duogc phat trién
cho cac anh vién tham c6 thé duogc cai tién dé ting do chinh xéac ciing nhu mirc
d6 chi tiét cuia cic DEM dang grid.
3.2. Mang neuron Hopfield irng dung cho thuit toan ting d¢ phan giii
khong gian va nang cao do chinh xac cia grid DEM
3.2.1. Xdy dung mé hinh, thiét lgp cdc ham muc tiéu va diéu kién cho thudt
toan

Pé str dung mo hinh mang neuron Hopfield ting d6 phéan giai cia DEM
dang grid, ching ta s& chia mot pixel trong DEM gbc & do phan giai thap co
kich thudc pixel 16n thanh mxm pixel con, mdi pixel con duoc dai dién boi
mot neuron trong HNN va gia tri d6 cao chinh la trang thai dau ra (output) cua
cac neuron trong mang neuron Hopfield. Gia tri ddu ra ciing chinh 1a gia tri do
cao cia mdi neuron (tiéu diém anh) s& duoc xac dinh thong qua ham muc tiéu
dam bao gia tri semi-variogram giita cac neuron lan can tién vé gia tri nho
nhét. Ngoai ra, cac gia tri d6 cao cua mdi pixel con duge rang budc bai ham
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diéu kién 14 gié tri trung binh d6 cao cua cic pixel con ndm trong pham vi caa
mot pixel trong DEM gbc phai bang gia tri do cao ctia pixel trén DEM gdc.

Su phu thudc khong gian ¢ day duoc dinh nghia la sy giéng nhau vé mat
gia tri giita cac cap diém co khoang cach gan nhau, c6 nghia I3 gia tri semi-
variogram y(h) s& nho khi khoang cach h giita hai diém (i, j) va (i,j + h) nho.
Dbi v6i md hinh DEM dugce ting d6 phéan giai, néu giita cac pixel con c¢o su
phu thudc khong gian, thi hé sb semi-variance s& nho & budc nhay h nho. biéu
nay c6 nghia 1a khi hé sé semi-variogram dat cuc tiéu thi chirc ning t6i da hoa
su phu thudc khong gian trong m6 hinh HNN mdi nay s€ tang hodc gidm gia
trj ddu ra cta pixel con nam & vi tri trung tim cho t6i khi bang gid tri do cao
trung binh cua céc pixel con xung quanh.

Pé tim dugc gi tri cuc tiéu ciia ham p(h) (3.1), can sir dung gié tri dao
ham ctia ham nay (3.2).

N(R)

1 2
y(h) = N Z [vij — vijen] 3.1

Trong d6: p(h) 1a gia tri ciia hé sé semi-variogram & budc nhay khoang
cach h, h 1a khoang cach gitra mot cap diém pixel con c6 gia tri do cao lan luot
a: Vi VA Vij + n, V& N(h) 14 sb cip diém cach nhau mot khoang cach h.

ay(h) 0 (3.2
v
Va ay(n) _ a(le(h) levm)(z”ii_zviﬂh)) . Ty Vijth _ g
w ov = Vij N(h) -

Tirdosuyra:  vepected — I vin (33)
: U N(h)
Gia tri d6 cao dugc thay doi nhu sau:
d

dufﬂ = yiej"p“” - v (3.4

biéu nay co6 nghia la gia tri d§ cao cla pixel con nam ¢ gitra c6 do cao
la vjj s& bang gia tri d6 cao trung binh cta cac pixel con xung quanh véi bude
nhay h (Vij + h)-
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Rang bugc
dé cao

18i da héa
sy phu thuge

DEM géc khong gidn DEM déd téng dé phan gidi

Hinh 3.1. M6 hinh HNN sur dung cho tang do phan giai cua DEM dang grid

Trong Hinh 3.1 biéu thi mét vi du vé md hinh méi dwoc dé xuét dé ting
kich thudc diém anh ctia mot DEM dang grid véi kich thude 2 x 2 pixel. Mot
pixel trong DEM gdc duoc chia thanh 4 x 4 pixel con trong DEM méi (hé s6
thu phéng m = 4). Vi vay, tir mot DEM gdc kich thudc 2 x 2 dugc tai chia mau
thanh mot DEM gém 8 x 8 pixel con. Mbi pixel con dugc dai dién boi mot
neuron trong md hinh HNN va c6 gia tri ban dau 1a gia tri do cao cua pixel
trong DEM gdc (hodc c6 thé duge gan ngau nhién). Do cao gia lap cua pixel
con sau khi thuc hién t6i da hoa su phu thudc khong gian dugce tinh bfmg cach
st dung mdt cura $63 x 3 va gia tri d0 cao cua pixel con nam gitra bé“mg gia tri
dd cao trung binh cua 8 pixel con xung quanh.

Néu ham dé t6i da hoa su khong gian phu thudc khong gian 1a ham duy
nhit dugc st dung trong mo hinh thi do cao cia tit ca cac pixel con trong
DEM méi (sau khi ting d6 phan giai) cudi cling s& giéng nhau va nhu vay do
cao cia md hinh DEM gbc s& khong duoc giir lai. Dé giai quyét vin dé nay,
can sit dung mot ham diéu kién d@é rang budc. Nguyén tic ciia ham nay la do
cao trung binh cia tit ca cac pixel con nim trong mot pixel gdc phai bang gia
trj d6 cao cua pixel d6 trong DEM gbc. Vi du, gia tri d6 cao trung binh cua tat
ca cac pixel con trong pixel (1,1) ciia DEM gbc trong Hinh 3.1 phai bang d6
cao cua pixel (1,1).

Gia tri dau vao cua mdi neuron (pixel con) dugc tinh dya trén cong thirc
(3.5) voi gia tri dujj/dt la:

du;;  dEj;

Y qusé ep
it v du” + duij

(3.5)
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Tir ddy c6 thé tinh dwoc gid tri cia ham ning lugng E cta toan bd mang
neuron Hopfield tai thoi diém t 1a:

E= Z Z(dus"l +du} (3.6)

Mang HNN s€ chay cho den khi ham nang luong E dat cuc tiéu.
3.2.2. So db khoi ciia thudt todn

? DEM gc (20 m)

DEM S m,
khdi tao cho HM™

DEM két qua tam thoi sau 1 18n chay (5m)

i
Ham muc tiéu 1
(tdi da héa sy Ham diéu kién
phu thudc khdng gian) (rang budc vé 66 cao)

Gia tri ham néng luqng
<gié tri néing luromg cyre Héu

5 DEM Kkét qua a6 phan gidi (5m)

Hinh 3.2. So' do khoi thudt todn tang d¢ phan gidi | khong gian cua DEM sur dung
mo hinh mang neuron Hopfield (vi du minh hoa vé tang dé phdn giai khong gian
cua DEM tu 20m lén 5m)

3.2.3. Thiét ké chwong trinh ting dp phdin gidi khéng gian va ning cao dj
chinh xdc ciia grid DEM st dung mang neuron Hopfiled

Chuong trinh tang d§ phéan giai khong gian va nang cao d¢ chinh xac
ctia mé hinh sé d6 cao dang grid sir dung mang neuron Hopfield dugc 1ap trinh
bang ngdn ngit Python tich hop trén nén QGIS.




Python Consoe
> " B> =
donrcngoad B 3TEH ] v
crdrte| 76.30915,0227283 |85 scde 12 @ Moot [ 100% 3] Rotston (00° |3 Rende o @
4 o ®m 2 G =T F ¥ e 9 Q ABOG H o SN g

Hinh 3.3. Cita s6 chay chwong trinh ting dé phdan gidi khong gian Va
ndng cao dg chinh xdc ciia mé hinh sé dg cao dang grid sir dung mang neuron
Hopfield
3.3. Thuc nghiém ting do phan giai khong gian va d¢ chinh xdc cia mé
hinh s6 d6 cao dang grid bing phwong phap sit dung mang neuron

Hopfield (m6 hinh HNN d bién ddi)
3.3.1. Dit liéu thuwc nghiém

Dé c6 thé dé dang so sanh hiéu qué cta thuat toan véi cac phuong phap
tai chia miu dugc str dung nhidu nhu song tuyén Bilinear, Bi-cubic va Kriging,
trong chuong 3 nay s& str dung cing cac bo dir liéu ddu vao di duogc sir dung
dé danh gia cac thuat toan nay & chuong 2. Trong 4 bo dit liéu thuc nghiém do,
¢6 2 bo dir liéu DEM duoc xdy dung trén nguyén tic giam do giai va 2 bo dit
ligu DEM duogc xay dung tu dir liéu thuc té. Hai bo dir liéu duge xay dung
bang nguyén tic giam d6 phan giai tir dir liéu chuan 1a B¢ dit liéu D1 va D2 ¢
khu vuc Yén Thanh, Nghé An. Dt liéu DEM chuén cua bo dit liéu D1 ¢ dd
phan giai 20m, sau d6 dugc giam do phan giai xudng 60m dé sir dung lam dau
vao cho cac mé hinh ting d6 phan giai bang cac thuat toan song tuyén, Bi-
cubic, Kriging va HNN.

Ngoai 4 b dir liu nhu mo ta ¢ trén, mot nhom dir liu do tryc tiép
ngoai thuc dia di dwoc sir dung dé danh gia mé hinh. Dt liéu nay gém 236
diém do cao duoc xac dinh bé’mg may toan dac dién tir & cung khu vyc cua bo
dit liéu dé thanh 1ap DEM Lang Son 20m va 5m véi d6 chinh xac tuong
duong.
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3.3.2. Cic két qud thwe nghiém va danh gig dé chinh xdc
3.3.2.1. Pdnh gid truc quan bang so sanh truec tiép bang mdt

100 (dsSO 260 ‘ 50 100 (e) 150 0 ) (ﬂ’.
Hinh 3.4. Vi du vé tang d¢o phdn giai khong gian cua DEM khu viee

Yén Thanh, Nghé An tir d6 phdn gidai 60m dén 20m (b6 dix liéu D1)

Trong d6: (a)-Di liéu DEM tham chiéu ¢ d¢ phan giai 20m; (b)-Dir liéu
DEM giam d6 phan giai 60m, 12 diu vao cho cac thuét toan; (c)-DEM sau khi
tang do phan giai tir 60m 1én 20m bang phuong phap HNN; (d)-DEM sau khi
tang do phan giai 1én Sm phuong phap song tuyén; (e)-DEM sau khi ting do
phan giai 1én 5Sm phuong phap Bi-cubic; (f)-DEM sau khi tang d¢ phan giai
1én S5m phuong phap Kriging.

So sanh tryc quan cho thay cac DEM mic di cac phuong phap song
tuyén va Kriging d cai thién hinh anh cia DEM dé kha giéng voi DEM tham
chiéu, cai thién mirc 9 v& do do phan giai thip, nhung két quéa sau khi tang do
phan giai bang mé hinh HNN méi duoc dé xuét van cai thién hinh anh DEM
t6t hon nhiéu so v6i cac phuong phap tai chia mau. Diéu nay ding véi ca 4 bo
di liéu thyc nghiém.
3.3.2.2. Panh gid truec quan bang phirong phdp sir dung cdc mdt cdt
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100 Mat cat theo cot #20 1o Mat cat theo hang #146
~-DEM géc (20m)| --DEM gébc (20m|
904, DEM HNN (20n] 100 DEM HNN (20
N . DEM NN (20m) DEM NN (20m!
80 “EmeCin DEM Bilinear (2] . DEM Bilinear (
£ W DEM Bi-cubic (4 E 9% ---DEM Bi-cubic (|
é 70 W - DEM Kriging (21 g DEM Kriging (2
o 60 ‘ o 80 7
< N
@ ) ] (n] b i
50 N4 70+ re
40 v 60 S
1 6 1 16 21 26 31
Chisé hang 1 6 1 16. . AEW 26 31
Chi s0 cot

Hinh 3.5. M6t s6 mdt cat doc va mat cdt ngang vi du (déi voi bo dir lieu DEM
Nghé An 20m)

Céc két qua thuc nghiém déu cho thiy: phuong phap ting do phan giai
bang mo6 hinh HNN thyc hién chinh xac hon nhiéu so v6i cac phuong phap tai
chia mau thong thuong (Bilinear, Bi-cubic, Kriging) voi cac dang dia hinh dic
biét, noi co su thay dbi 16n vé d6 cao nhu dinh cua cac diy ndi va ddi hodc day
thung liing, dic biét 14 cac thung liing hinh chit V, cac go va doi co dinh nhon.
3.3.2.3. Pdnh gid triec quan bang biéu do phan tin

— Linear Regression| 300
250  ¥=0.9973x +0.2949

Linear Regression|

250 y = 0.9765x + 2.5368

R? =0.9981

E 200 = 2_ "
; ‘EZUU R®=0.995
] ]
T 150 £ 150
= @
o 100 Z 100
a
50 50
0 0
(a) 0 0o 200 300 0 100 200 300 b
DEM gbc (m) DEM gbc (m) ( )
—
Mat d6 thap Mat 46 cao Mat 85 thép Mt d6 cao

Hinh 3.6. Vi du vé biéu do phan tan doi voi b dir liéu DEM giam d phan gidi
20m tai khu vuec Nehé An
Trong d6:(a)-Biéu d phan tan cia DEM sau khi ting d6 phan giai bang
HNN va DEM tham chiéu; (b)-Biéu d6 phan tan ciia DEM sau khi ting d¢
phan giai bang phuong phép Bilinear va DEM tham chiéu.
3.3.2.4. Pdanh gid dinh lrong sir dung gid tri sai s6 trung phwong



17
Bang 3.1. Sai s6 trung phirong ciia cdc phwong phdp tdi chia mau song
tuyén, Bi-cubic, ndi suy Kriging va phwong phdp ding mé hinh mang neuron
Hopfiled HNN

Phuong | Phwong P9 chinh xac
’p_hap_ ,p_hap Ph}r “"?. Phuwong phap qtrqc ca|,_
T, tai chia | taichia | phap ngi N i thién so véi
B¢ dir ligu x x dung md hinh L
mau mau suy HNN p.p. téi chia
song Bi- Kriging miu song
tuyén cubic tuyen
Téngthé | 3.3026 | 3.3716 2.8874 1.9853 39.9%
Min 25245 | 25619 | 2.4393 1.9124 24.25%
DEM MCD
20m Max
(0]
Nghe MCD 3.3379 3.4256 3.2270 2.0171 39.57%
An Min
(0]
(D1) MCN 1.3837 1.4051 1.3916 1.5229 10.06%
Max 3.7005 3.7997 3.7522 2.3575 36.29%
MCN ' ' ' ' o570
Téngthé | 8.8105 | 8.8736 8.5719 8.3510 5.21%
Min
0,
DEM | McD 8.5013 6.8408 6.9101 6.9668 18.05%
som Max 11.6961 | 10.7635 10.8141 11.0702 5.35%
Ngh¢ | MCD : : ' ' 970
An Min 6.6352 6.4032 6.4005 6.2829 5.31%
(D2) | MCN ' ' : : SRR
Max 10.5144 9.8024 9.8357 9.6199 8.51%
Téng thé 1.5139 1.6000 1.2092 0.8493 43.90%
Min
DEM MCD 1.1635 1.1821 1.0288 0.5102 56.15%
5m Max o
Lang MCD 1.6198 1.7805 1.4232 0.9587 40.81%
Son Min .
(S1) MCN 1.1567 1.2101 0.7408 0.5897 49.02%
Max
0,
MCN 1.6712 1.7451 1.6807 1.1155 33.25%
Tongthé | 2.3284 | 2.4218 2.1095 2.0946 10.0%
DEM Min
0,
30m MCD 2.0938 1.0068 1.0624 0.9942 52.52%
Pic Ha | Max
[0)
(S2) MCD 4.0702 2.3434 2.4436 2.2330 45.14%
Min 2.8494 1.0181 1.0505 0.9603 66.29%
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MCN

Max

0,
MCN 4.6807 2.3473 2.4070 2.5440 45.65%

Panh gia do chinh xac dinh luong dua trén sai s6 trung phuong (Bang
3.1) cho thdy d6 chinh xac cua cac DEM sau khi ting ¢6 phan giai theo thuat
todn str dung mo hinh HNN cao hon so véi cac phuong phap tai chia theo mo
hinh song tuyén, Bi-cubic va Kriging. Sai s trung phuong ctia cac DEM sau
khi tang d¢ phéan giai da giam khoang 39,9%, 5,2%, 43,9% va 10,0% tuong
ung véi cac DEM giam d¢ phéan giai 20m va 30m ¢ tinh Nghé An (bo dir liéu
D1 va D2), DEM ldy mau 5m ¢ tinh Lang Son (b dir liéu S1) va DEM lay
mau 30m & Pic Ha, Viét Nam (bo dit liéu S2). Cac gia tri sai s6 trung phuong
tong thé cua DEM sau khi ting do phan giai theo mé hinh HNN nho hon so
V6i cac DEM duoc tao ra theo phuong phap tai chia mau song tuyén, Bi-cubic
va Kriging, dic biét 1a ddi vai cac bo dit liéu DEM 5m va 20m.
3.3.2.5. Pdnh gid dinh lwong sir dung gid tri thong ké R (Hé s6 twong quan) va
phuwong trinh hoi quy (dai dién bang hai tham s6 m va b)

Bang 3.2. Cdc hé sé hoi quy tuyén tinh cho ca bén bé dir liéu DI, D2,
S1, S2

H&é s hoi quy tuyén tinh
B di liéu ; quy tuy

m b R?

DEM 20m tang d phan gidi st dung mo

hinh HNN 0.9973 0.2949 0.9981

DEM 20m sau khi tai chia mau theo mé

; X 0.9765 2.5368 0.9951
DEM 20m hinh song tuyén

Nghé An (D1 i tai chi A o
ghé An (D1) | DEM 20m sau khi tai chia mau theo mo 0.9781 2 3680 0.9948

hinh Bi-cubic

DEM 20m sau khi ndi suy Kriging 0.9832 1.8217 0.9962
DEM 30m tang do phan giai sir dung mo

hinh HNN 0.9904 1.6013 0.9686

DEM 30m sau khi tai chia mau theo mé

. % 0.9500 3.2057 0.9646
DEM 30m hinh song tuyén

Nghé An (D2 i tai chi A O
ghe (D2) | DEM 30m sau khi tai chia mau theo mé 0.9529 28723 0.9639

hinh Bi-cubic

DEM 30m sau khi ndi suy Kriging 0.9608 1.9291 0.9694
DEM 5m tdng d6 phan giai st dung mo

hinh HNN 1.0195 5.908 0.9937

DEM 5m sau khi tai chia mau theo mé

DEM 5m Lan, p
8| hinh song tuyen

Son (S1)

0.9601 12.3782 0.9793

DEM 5m sau khi tai chia mau theo mé

hinh Bi-cubic 0.9658 10.6432 0.9763
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DEM 5m sau khi néi suy Kriging 0.945 16.3717 0.9884

DEM 30m tang d¢ phan giai st dung mo

hinh HNN 1.0043 -4.1179 0.9968

DEM 30m sau khi tai chia mau theo mé

. . i 0.9872 12.1453 0.9960
DEM 30m bac | hinh song tuyén

Ha (s2 i ta1 ohia A 5

(S2) D\EM 3?Om s.au khi tai chia mau theo mo 0.9885 10.9118 0.9959
hinh Bi-cubic

DEM 30m sau khi ngi suy Kriging 0.9922 7.3917 0.9967

Viéc danh gia ciing duoc thuc hién thém bang céch sir dung hdi quy
tuyén tinh cua do phan giai khéng gian cia DEM chuan so voi DEM tiang do
phan giai theo mé hinh HNN va DEM sau khi tai chia mau str dung cac diém
chuan, dic biét tap trung vao cac hé sé m, b va R? (Bang 3.2). Phan tich cac
tham s6 nay cho thay ring, cac DEM sau khi ting d6 phan giai theo mé hinh
HNN thi gan véi cac DEM tham chiéu hon so véi cac DEM dugc tao ra bang
cac phuong phép tai chia mau thong thuong.

Qua cac két qua danh gia dinh luong cho thiy: phuong phap ting do
phan giai khong gian cia mé hinh DEM dang grid theo phuong phap HNN
cho d6 chinh xac cao hon cac phwong phép tai chia mau khi chay thir nghiém
trén ca bén bo dit lidu.

3.4. So sanh @9 chinh xic vé d9 cao giira cic DEM sau khi ting do phan
giai bang thuit toan mang neuron Hopfiled va cic phwong phap tai chia
mau vé6i cac diém dd cao kiém tra dwoc do biang may toan dac dién tir

Dé so sanh d6 chinh x4c vé do cao, NCS di tién hanh so sanh cac gia tri
d6 cao cua cac DEM sau khi ting do phdn giai bang thuat toan mang neuron
Hopfiled va cac phuong phap tai chia mau véi cac diém do cao kiém tra duogc
do tryc tiép trén thuc dia bang may toan dac dién tir (TPDT) - dbi véi khu do
Mai Pha, Lang Son. Vi tri cac diém do (236 diém do) trén thuc dia dugc minh
hoa trén Hinh 3.7.

Sau khi tién hanh rai diém do thuc dia bang may toan dac dién tir 1én
nén grid DEM ciia cling khu do d6 trén ArcGis, dung cong cu “Extract Multi
Value to Point” c¢6 sin trong phin mém ArcGIS dé trich xuat gia tri do cao
trén DEM tai cac vi tri c6 diém do dé so sanh céc gia tri chénh cao giita d6 cao
do bé'lng TDDT va dd cao xac dinh dugc trén DEM (tai cung mot vi tri).

Két qua so sanh cac gia tri chénh 1éch vé do cao (tinh theo gia tri tuyét
dbi cua cac chénh léch do cao) va thong ké cac sai sb cia cac DEM sau khi
tang do phan giai va cac dg cao do thuc dia dugc thé hién trong Bang 3.3.
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So sanh céac gia tri sai sd trung phuong RMSE cua cac DEM sau khi
tang do phan giai bang phuong phap HNN va cic phuong phap tai chia mau
Bilinear, Bi-cubic va Kriging, ta thiy gia tri RMSE ctia phuong phap HNN i
nho nhét trong cac phuong phap trén, co nghia 1a d6 chinh xac cua phwong
phap sir dung mé hinh mang neuron Hopfiled 1 cao nhat.

Hinh 3.7. Rai cdc diém do thuc 1én DEM 5m Lang Son
Bang 3.3. Bang thong ké cdc chénh léch d¢ cao, cdc sai s giita cdc
DEM ting d¢ phdn gidi va cdc diém do bang toan dac dién tir

DEM DEM DEM DEM DEM

HNN Input | Bilinear | Bi-cubic | Kriging
Max (m) 3.637 7.240 4.878 5.076 3.609
Min (m) 0.001 0.000 0.000 0.000 0.000
Mean (m) 0.783 1.786 1.168 1.208 0.957
RMSE (m) 1.097 2.378 1.518 1.623 1.190

3.5. Két luan chwong 3

Trong chuong niay da dé xuat mot phuong phap méi dé ting do phan
giai khoéng gian va do chinh xac cua cac grid DEM va thir nghiém, danh gia
bang cac tham sb khac nhau bang cach str dung céc dir liéu DEM véi do phan
giai va dac tinh khac nhau. Thuat toan ting d6 phan giai moi dé xuat dugc xay
dung dya trén mang neuron Hopfield (HNN) véi ham muc tiéu 1a téi da hoa su
phu thugc khong gian va diéu kién rang bugc vé do cao. Céac két qua thir
nghiém cho thay dé chinh xé4c ctua phuong phap ting do phan giai khong gian
ctia DEM sir dung mé hinh HNN cao hon han so véi cac phuong phap tai chia
mau song tuyén, Bi-cubic va Kriging.
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Danh gia truc quan va dinh luong di cho thiy thuat toan ting do phan
giai khong gian caa DEM st dung md hinh HNN thuc hién chinh xac hon d6i
v6i mot s dic diém dia hinh dic trung nhu day thung liing hodc dinh cta cac
rang ndi. Su cai thién nay cé thé duoc coi la do hiéu tng cua sy rang budc do
cao véi cac ham tdi da hoa su phu thudc khong gian trong céch tiép can sir
dung mo hinh HNN nay. D¢ 1a, cach thirc dic trung ctiia phuong phap st dung
md hinh HNN mang lai loi thé vé ciu tric khi ting 6 phan giai cia DEM ma
cac phuong phap tai chia mau va noi suy khdng gian pho bién hién nay khong
lam duoc.

KET LUAN VA KIEN NGHI
A. Két luan

Két qua nghién ciru ciia luan an da khang dinh va chimg minh duoc cac
luan diém khoa hoc cta dé tai, tir d6 co thé dua ra cac két ludn nhu sau

1. Cac md hinh danh gia d6 chinh x4c cho DEM st dung két hop cac
tham s6 hoi quy (m, b) khi xdy dung mdi quan hé twong quan tuyén tinh gitra
dir liéu chuan va dir liéu d6i sanh, hé s6 twong quan R 1a phu hop dé danh gia
d6 chinh xac md hinh sb d6 cao DEM dang grid. Viéc st dung déng thoi cac
tham s trén cho phép danh gia duoc su ton tai ctia cac thanh phan sai s ngau
nhién va sai s6 hé thong trong cac dit liéu mé hinh sb d6 cao.

2. Theo két qua thir nghiém dugc danh gia do chinh xac theo cach tiép
can méi, ¢6 sir dung cac tham s6 hdi quy tuyén tinh (m, b) va hé s tuong quan
R cho thdy, cac thuét toan phd bién bao gdbm Bilinear, Bi-cubic, dic biét 1a
phuong phéap Kriging c6 thé cai thién mot cach nhét dinh vé do chinh xac cta
mo hinh s do cao dang grid khi tién hanh chia nho cac diém anh. Tuy nhién,
qua phan tich cho thiy cac thuit toan nay giy ra mot luong sai sd hé thong
trong két qua DEM do hiéu tmg lam tron. Cac gia tri do cao trén DEM c6 xu
thé thap di tai cac diém dinh ddi, nai va phan thiy ciing nhu cao hon & cac
diém day thung liing hodc tu thuy.

3. Phuong phap méi dé nang cao do chinh xac cho dit liéu DEM dang
grid bing mang neuron Hopfield ma luan 4n d& xut c6 thé cai thién do chinh
x4c cho DEM dang grid so véi cdc phuwong phap tai chia mau khac. M6 hinh
nang cao do chinh xac nay 1a két hop cua viéc 1am tron DEM théng qua ham
muc tiéu duoc xac dinh bang gia tri semi-variance min va ham diéu kién
rang budc vé do cao. Két qua danh gia do chinh xac ca bang quan sat truc
quan va cac dit lidu thdng ké cho thiy phwong phap duoc dé xuét cho két qua
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tdt hon cac phuong phap dang dugc sir dung hién nay st dung dé chia nho va
lam tron DEM. Dic biét 13, ham diéu kién trong mo6 hinh da cho phép giai
quyét anh huong cua hiéu ing lam tron.

B. Kién nghi va huéng nghién ciru tiép theo

1. Dya trén két qua cua thuat toan, NCS c6 mong muén duge tiép tuc hd
trg dé co thé xdy dung cac module phan mém cho phép tng dung thuat toan
HNN trén thyc té trong viéc nang cao d6 chinh xac dir liéu mo6 hinh sb do cao
dang grid va cac dir liéu do cao c6 dang tuong ty.

2. Nghién ciru tiép tuc hoan thién thuat toan, trong d6 xay dung ham
diéu kién rang budc dd cao mém cho phép khir b6t cac sai sb ton tai trong dit
liéu dau vao mé hinh sb do cao.

3. Nghién ctru mé rong thuét toan khi co thém cac ngudn thong tin khac
c6 thé hd trg viée hiéu chinh dd cao ciia mé hinh méi, hodc cho phép tron cac
nguén dit liéu do cao khac nhau dé tao ra md hinh s6 do cao c6 do chinh xéc
cao hon dit liéu ban dau, du do chinh xac cho cac linh vuc cé sit dung mo hinh
s6 do cao nhu nghién ctru trugt 16, xay dung mé hinh dong chay thiy vian, v.v.



DANH MUC CAC CONG TRINH KHOA HQC CUA TAC GIA
PA CONG BO LIEN QUAN PEN NOI DUNG LUAN AN

A. C4c dé tai nghién ciru:

1. Chu tri d2 tai cdp co s& (2018): “Nghién ciru nang cao d6 chinh xac ciia mo hinh sé
d6 cao dang grid bang phuong phap st dung mang no-ron Hopfiled”, Trudng Dai hoc M6 -
Dia chit. Ma sb T18-11.

B. Cac bai bao/bao cao khoa hoc:

Tiéng Viét

1. Nguyén Thi Thu Hwong (2018), “Mot cach tiép cAn mdi nhim ting d6 phan giai
khéng gian ctia mé hinh sé do cao dang grid bang phuong phap st dung mang no-ron
Hopfield.”, Ky yéu héi thio khoa hoc Trdi ddt — M6 - Méi trirong bén ving (EME 2018), p.
238-246, ISBN: 978-604-913-687-0.

2. Nguyén Thi Thu Hwong (2019), “Mot phuong phap nhim ting do phan giai khong
gian ciia mé hinh s6 do cao dang grid str dung mang no-ron Hopfiled”, Tap chi Khoa hoc K7
thudt M6 - Pia Chdt, Tap 60, ky 2, ISSN 1859-1469.

Tiéng Anh

3. Nguyen Thi Thu Huong, Nguyen Quang Minh (2018), “Comparison of the
resampling methods for gridded dem downscaling”, Tap chi Khoa hoc Ky thudt Mo - Pia
Chdt, S tiéng Anh, tap 59, ky 6, ISSN 1859-1469.

4. Nguyen Quang Minh, Nguyen Thi Thu Huong, La Phu Hien, Hugh Lewis, P.
Atkinson (2018), “Downscaling gridded DEM using the Hopfield Neural Network”, IEEE
Journal of Selected Topics in Applied Earth Observations and Remote Sensing, ID
JSTARS-2018-00862.

5. Nguyen Quang Minh, Nguyen Thi Thu Huong (2013), “Increasing Spatial
Resolution of Remotely Sensed Image using HNN Super-resolution Mapping Combined
with a Forward Model”, Journal of the Korean of Surveying, Geodesy, Photogrammetry and
Cartography, Vol.31, No. 6-2, 559-565, ISSN 1598-4850(Print), ISSN 2288-260X (Online).

6. Nguyen Quang Minh, Nguyen Thi Thu Huong, La Phu Hien, Duong Thi Tuyet
Nhung (2019), “Comparison of the conventional resampling methods for gridded DEM
downscaling ”, Journal of the Polish Mineral Engineering Society Pol-Viet 2019, Doi:
http://doi.org/10.29227/1M-2019-01-77.

7. Nguyen Quang Minh, Nguyen Thi Thu Huong, La Phu Hien, Pham Thanh Thao,
P.M. Atkinson (2016), “Increasing the Grid DEM Resolusion Using Hopfield Neural
Network, A Test For Data in LangSon Province, VietNam”, International symposium on
Geo-Spatial and Mobile mapping technologies and summer school for Mobile mapping
technology (GMMT2016), ISBN 978-604-76-914-4.

8. Nguyen Quang Minh, Nguyen Thi Thu Huong, La Phu Hien (2016), “A Quantitative
Assessment of Algorithm for Increasing Gridded DEM resolution using the Hopfield Neural
Network”, International Conference on Earth Sciences And Sustainable Geo-Resources
Development (ESASGD 2016), ISBN 978-604-76-1171-3.



http://doi.org/10.29227/IM-2019-01-77

	1.pdf (p.1-2)
	2.pdf (p.3-24)
	3.pdf (p.25)

