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DANH GIA MOT SO PHVONG PHAP NOI SUY . . . 
DI THVONG DO CAO TREN MO HlNH . . 

I. D;~.T VAN DE 

Di thuong d<? cao Ia m\Jt trong dtc d~c tr11ng ca 
ban cua the" trQng twang va hinh dc,mg Trai D9i 
Bie"t dai 1119'1lg nay, ta c6 th~ xac dinh di.I'Q'C d6 cao 
trite dja, ne"u c6 d6 cao geoid (quasigeoid) tll' ke"t 
qua do cao hinh h9c ke"t hQp voi so li¢u do tr9ng 
ltrc doc tuye"n , va ngi.I'Qc l<;ti , ne"u da c6 d\J cao tnic 
d!a, ta c6 th~ xac d!nh duqc d¢ cao geoid, kMng 
can do cao hinh hoc ke't hqp voi vi¢c su d~;mg so 
li¢u do tr9ng llrc. Di thuong d¢ cao cilng rat can 
thi e't ChO Jinh VU'C hai Van trong vi¢c XaC djnh 
khoang chenh gifra m~t geoid va m~t bi ~n trung 
binh, cho cac nghien c(ru khao sat d!a vat ly, cho 
muc dich quan str ... 

Cac gia tri di thuong d¢ cao c6 th~ duqc xac 
dinh true tie'p th6ng qua cac so li¢u trac dia, thien 
van, trong lt!C va quan sat v¢ tinh nhan t<;tO cua Trai 
Dat. Song, M tie't ki¢m cong sue, tien cua va thai 
gian , nguoi ta thtrong ch'i ap d~;mg each lam nay 
cho m(lt so diem roi rae trong m(lt khu vu·c gioi 
han nhat dinh , con voi hang loe;tt di~m bat ky trong 
khu vue xet se tie'n hanh xac d!nh gian tie'p thong 
qua cac phuong phap n6i suy khac nhau . 

Ro rang Ia M danh gia dO chinh xac cua ke't 
qua nt) i suy, can c6 cac diem kiem tra (doi chung) 
da bie't trtr6'c, va cang c6 nhieu diem nhtr the' cang 
tot. Trong bai bao nay chung t6i khao sat m6t so 
phuong phap n<?i suy di thuong d(l cao gan day 
thtrO'ng d11Q'C nhac toi, nh11ng tn~n CO sa Slr dt,mg 
m6 hinh. Cach lam nay cho d<? tin cay cao han 
trong vi¢c danh gia d(l chinh xac cua ke't qua n¢i 
suy , VI Chung ta CO th~ CO dtrQ'C rat nhieu diem 
kiem tra, them vao d6 tri so dung M kiem tra Ia 
hoan toan chinh xac, kh6ng chua sai so do dac, 
tinh toan ma so li¢u thtrc te' von c6. 

II. xAY Dl)NG MO HiNH D~ THVONG DQ CAO 

Ta hay gia siX m~t d~ng the" tr9ng twang chw1n 
Ia m6t mat p;1ang. Be m~t nay se bi xe d!ch di thanh 
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m~t d~ng the' moi, ne'u xuat hi¢n nguon vat chat 
gay nhieu. Khoang chenh ve d¢ cao gifra hai m~t 
d6 chinh Ia dj thuong dO cao. 

Cho nguon nhieu c6 khoi luang vat chat m; 
dl!Q'C bo tri a d¢ sau a; SO VOi m~t d~ng the' chuan 
va c6 tO<;t d¢ X; , Y; (i = I ..;- k) . Khi d6 d! thuong d¢ 
cao s; tai dierri xet c6 to<;t d¢ x, y do diem nhieu thu 
i gay rase duqc xac dinh theo bieu thuc sau [ I J : 

f .m, 
(I) r ]1 12 nCx- xY + (y- y,Y +a{ 

trong d6 : f = 6672 .1 0-14 m1/Kg. s2 Ia hang so hap 
diin, y = 980 gal Ia gia tri tr9ng luc binh thuong 
trung binh tren Trai Dat. 

Gia tri di thuong d6 cao t6ng hqp do k nguon 
nhieu i gay ra t<;ti diem xet se bing : 

k 

s(x,y) = Is, (2) 
1= 1 

Nhu v~y ta se c6 hang !oat diem xet voi gia tri 
di thuong do cao chinh xac. D6 chinh Ia m6 hinh 
d! thtrong d¢ cao tren d6 ta se khao sat cac phtrong 
phap nt)i suy khac nhau. Lay m¢t so diem trong so 
cac diem nhu the' lam diem "goc" M !lr d6 n6i suy 
cho cac diem con l<;ti, ta se c6 sai so n<) i suy duoc 
danh gia nhu sau : 

t.sj = Sj - Sj nOi suy ; j = I ..;- n (3) 

trong don - so luang diem duoc n¢i suy, Si - gia tri 
dj thuong d6 cao chinh xac cua diem j tren mo 
hinh , Si noi ' "Y - gia tri dj thuong d¢ cao duqc n6i 
suy cho diem j . 

Chung toi da xet 3 mo hinh di thuong d¢ cao 
voi muc d¢ bie'n d6i phuc t<;tp khac nhau. Cac mo 
hinh c6 kich thtr6'c moi chieu Ia 120 km . Cac gia 
tri d! thuong d¢ cao duqc cho t<;ti cac mM luoi 2 km 
X 2 km. Vj tri va so thu It! cua cac nguon nhieu 



-

duQ'c cho tren cii.c mo hinh tuang ung du6i day. Be 
m~t di thuong do cao, cac m~t cat va m<?t so d~c 

trung CUa ttrng m6 hinh CU the dUQ'C the hi¢11 tren 
cac hinh 1-3 . 

Be m~t di thilCing 
do cao va 

cai:: m~t cat illiDD1Th 
31 32 33 3 4 35 3 6 36 30 24 18 12 6 

CJY[IJ []])]] 
19 20 21 22 23 24 34 28 22 16 10 4 

LcCJ1J U:rrn 
13 14 IS 16 17 18 33 27 21 IS 9 3 

[)r(U ([yry] 
I 2 3 4 5 6 3 1 25 19 13 7 I 

Hinh 1. Mo hinh so 1 : so 1UQ'ng nguon nhieu : 36, SMax = 5,411 m, SMin =- 4,900 m, ~TB = 0,433 m 

Be m~t d! thilCing 
do cao va 

.cai:: m~t eM 

cTJJ'Y1lYrn:J 
3\ 32 33 3 4 35 36 36 30 24 18 12 6 

c1TJJJOJTL 
19 20 21 22 23 24 J .C: 28 22 16 10 4 

rriTTJITn~ 
13 14 15 16 17 18 33 2 7 2 1 IS 9 

cr1TTJDYrn 
2 3 4 5 6 31 25 19 13 

Hlnh 2. Mo hinh so 2 : so !UQ'ng ngu6n nhieu : 36, SMax = 6,277 m, SMin =- 7,025 m , STB = I ,244m 

Be mat di thilCing 
do cao va 

cai:: m~t cat OlnJ OlJ1J 
I ll 113 115 117 119 121 121 99 77 55 33 II 

WruM 
56 58 60 62 64 66 \16 94 72 5 0 28 6 

rnilllliill 
11 Ill 89 67 45 23 I 

Hlnh 3. Mo hinh s6 3 : solUQ'ng nguon nhieu : 121, ~Max= 10,339 m, SMin =- 10,489 m, STB =- 2,910 m 
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III. cAc PHVdNG PHAP N(H SlN 

Cah cfr vao cac gia trj SMAX ' SMIN ' STB cling 
cac m~t cat va be m~t di thLiang d¢ cao cua cac m6 
hinh da cho, ta c6 the xem m6 hinh 1 d~c trLing 
cho vung dong b~ng , m6 hinh 2 - vung trung du va 

m6 hinh 3 - vung nui . 

Chung t6i da sir d1,mg cac phuong phap n6i suy 

sau day: 

1) Phuong phap eTa thtl'c 6 tham s6'[4] 

2 2 
l;(x,y) = ax +by + cxy + dx + ey + g (4) 

2) Phuong pllap eTa tlltl'c 10 tllam s6'[4] 
2 2 

l;(x,y) = ax +by+ cxy + dx + ey + 
+ gx/ + mx

2
y + nx

3 
+ I/+ f 

(5) 

3) Phuong pluip Spjjne [3] 

II 

s[P(x,y)] = l:a1J)p
1
.ln(rpp)+r1 +r2x+r3y (6) 

i = l 

trong d6 rpp = Jcx- xY + (y- yy, a; (i = I 7 n) , 
I . 

T1, T2, T :~ lil nghi~m CUa h~ phLIOng trinh sau: 

0 81 ,2 .. . 81 ,11 X I Yl 

82,1 0 ... g2,n x2 Y2 

····· ····· ···· ····· ····· ·· ····· ··· ··· ······· ··· 

8n ,1 8n,2 .. . gn ,n X n Yn X 

0 0 0 

X I x2 xn 0 0 0 

Yl v . 2 Yn 0 0 0 

{

rP2 P (rp.p. ) 
_ _ 1 j I I g . - g .. - . 

' · ' J,l 0 

4) Phuong pluip Kriging 121 
11 

((x,y) = l: A.i(i 
i=! 

a, (I 

a2 (2 

an Sn 

Tl 0 

'2 0 

r, 0 

v6i i ,:j 

v0i i = j 

(7) 

(8) 

trong .d6 cac h~ so A; Ia nghi~m cua h~ phuong 
trinh sau : 

A-l.b = (~) (9) 

e lil h~ so Lagrange : 
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A 

0 

bT = (CP,l CP. ,2 CP ,n . 1) 
Cu Ia cac gia trj ban phuong sai, dLIQ'c tinh theo 
bieu thfrc sau : 

{
3h 1 ls . )3

] Co +C, 2a -2 ~ 

c = c c I,J 0 + I v6i S;,j 2:: a 

0 v6i S;,j = 0 

si ,j = )cxi - x)2 + (Yi - YY , Co. c,, a - cac tham 
so can xac djnh. 

5) Phuong pJJap Collocation [2] 

11 

((x,y) = l:ap1( = (Cp 1 Cp 2 ... Cp 11 )X 
i=l , , , 

(I 

X ~~~', .• • ~222 ••. . ·.·•· •. . ~':', ~- 1 ( 2 

en,! cn,2 ... c/1 , 11 

(I 0) 

C:n 

trong d6 C;,i - cac gia trj hi~p phuong sai cua dj 
thuang d¢ cao. Chung c6 the dLIQ'c tinh theo m6 
hinh ham hi~p phuong sai, chang h<;tn : 

(II) 

trong d6 De; - phLiang sai, L - ban kinh d~c trLing, 
S - khoang each gifra hai diem frng v6i gia trj hi~p 
phLiang sai dn tim . 

IV. KET QUA TiNH TOAN 

V6i moi m6 hinh Cl,l the chung t6i da tie'n hanh 
n¢i suy dj thLiang d¢ cao theo cii 5 phLiong phap 
neu tren. Khoang each giiia cac diem "g6c!' lay Hin 
ILIQ't Ia 5, 10, 15 va 20 km. D¢ chinh xac cua ke't 
qua n¢i suy dLIQ'c the hi~n qua cac d<;ti ILIQ'ng sau : 



Bdng 1. Sai so n9i suy tren cac mo hinh 

Khoang each Sai so 
Da th(rc 6 Da thfrc I 0 
tham s6 tham s6 Kriging Collocation Spline 

Mohinhl 
mMax. 0,054 m 0,172 m 0,095 m 4,763 m 5,784 m 

05 Km mMin 0,000 0,000 0,000 0,000 0,000 
mru 0,001 0,006 0,002 1,046 0,703 

. ................ IP.TI~ 9,997 ..... . . 9.91) 9.994 J ,~}§. .... . ... 9,2?~ . 
mMax 0,190 0,531 0,349 4,388 4,980 

IOKm mMin 0,000 0,000 0,000 0,000 0,000 
mTil 0,014 0,047 0,022 1,080 0,736 
mll' Q,9?.?. 0,072 . . ... .9.,9~2 - ) ,~49 _ 0,94~ · 
ffi Max 0,512 0,868 0,654 4,033 4,323 

15 Km mMin 0,000 0,000 0,000 0,000 0,000 
mTB O,Q75 0,134 0,099 . 1,124 0,771 

_ . IPTI'.. ....... _Q,. l.J?....... O,J 90 .9!._1_4? .......................... _._!1~77................. _____ Q,982 
20 Km ffi Max 1,466 1,603 1,555 3,704 3,758 

mMin 0,000 0,000 0,000 0,000 0,000 
ffiTB 0, 197 0,246 0,222 1, 171 0,806 
mll' 9 ,?.7?. .... ....... o.~n ........ .... 9.}97 .. .... ) ~~~ ..... J.021 

M6hinh2 
0,098m 0,263m 0,143m 7,116m 7,884m 
0,000 0,000 0,000 0,000 0,000 
0,001 0,006 0,002 I ,200 I ,090 

05 Km 

............................ . ............... ,,,lpJ.]'. .................................... Q,QQ?. Q,QJ~ .............................. Q,QQ~ ..... 1,639 ...................... .9 .. 4~~ --···· 
0,496 0,861 0,648 7,209 6,908 
0,000 0,000 0,000 0,000 0,000 
O,Q18 0,041 0,027 1,218 1,123 IOKm 

................... .9.944. ..... 9,9?.? ................ . 9.92!.. .... .1. .. ,224.... ..! ,?.!§ _____ _ 
1,512 1,910 1,728 7,283 7,056 
0,000 0,000 0,000 0,000 0,000 
0,080 0,121 0,100 1,246 1,164 

15 Km 

......... ..................................................................... IP.TI'........ .. . . ..... . ... 9.,1 .. ?..2 ..................................... .9., ~.~) ......................... Q,)9.9 .... .J.}QQ ........... . . !.,?..§.§ ____ , 
2,877 3;087 3,014 7,325 7,176 
0,000 0,000 0,000 0,000 0,001 . 
0,232 0,263 0,244 1,276 1,205 

20Km 

_ IPTI~ 9 ,49§ . 9,4?.} 9,4~9 . J,}}2 ),§~~ -
M6hinh3 

mMax 0,114m 0,368m 0,166m 7,420m 6,914m 
mMin 0,000 0,000 0,000 0,000 0,000 
m113 0,003 O,Q15 0,005 1,399 1,253 05 kn 

...... ......... ~TI'.... . .................... Q!Q9J ..... Q,9~9 ............... . ..Q,91.?................... . ... ) .. §?! ......................... __ _1_,}94 ... 
ffi Max 0,890 1 ,568 I ,079 7,468 7,223 
mMin 0,000 0,000 0,000 0,001 0,001 
m113 0,063 0,097 0,076 I ,739 I ,451 

!Okm 

. . - . IPTI' ........ ...... Q,)Q? .. ......... Q,J§§ ... Q, IJ?. ...... ?..,~4~ ............... L.?..E 
ITI Max 2,213 2,920 2,410 7,985 7,534 
ITIMin 0,000 0,000 0,000 0,000 0,000 
m111 0,168 0,234 0,183 I ,455 1,304 15 km 

IPn~ 9,?.§7 . .. . .. .9.?..?.4 ... ... . .. . 9,?.2} ........ . . .J,?.?..?. . . ........... J .2?..L .. . 
ffi Max 3,623 3,808 3,506 8,352 7,572 

20Km mMin 0,000 0,000 0,000 0,000 0,000 
mTn 0,389 0,422 0,394 I ,491 I ,336 
mll' 0,564 0,617 0,572 2,007 1,832 
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trong d6 n Ia t6ng sci oiem dm;c n{?i suy. 6sj duqc 
hi~u theo c6ng thfrc (3) . S6 luqng di~m n¢i suy 
tren m6i m6 hinh frng veri khoang each gifra eac 
diem "gcic" khac nhau deu duqc lay bimg 3721 
diem, tfrc Ia lay tai dinh cua eac 6 c6 kich thu6'c 2 
km X 2 km tren toan bQ vung Xet VCri kich thUCrC 
120 km X 120 km. Cftc di;ti Jttqng do dUQC ChO tuOng 
frng v6'i tung m6 hinh trong bdng 1 (trang 35). 

NH~N XET VA Kih LU~N 

Cac sci li¢u trong eac bang tren cho thay : 

- Sai sci n{?i suy trung phuong c6 trj sci Ian hon 
sai s6 rH?i suy trung binh. 6 khoang each nh6 ty s6 
gifra chiing nim trong khoang tu 2 Mn 3 Hin, con a 
khoang each Ion ty s6 nay di;tt co 1,5 tan. Sau dfly 
ta se chi xet Mn sai s6 n¢i suy trung phuong. 

- Phuong phap n¢i suy da thfrc v6'i 6 tham so 
va 10 tham so cho sai so n¢i suy t6'i hang met, qua 
Ian so voi cac phuong phap khac. 

- Trang cac phuong phap con li;ti thi phuong 
phap ~allocation cho ke't qua n6i suy t6t nhat, roi 
Mn phuong phap spline, cuoi cling Ia phuong phap 
Kriging . Dieu nay th~ hi¢n rat r6 a cac khoang each 
n<;>i suy kh6ng Ion. 

- Sai so n¢i suy phu thu<;>c rat m1;tnh vao khoang 
each n¢i suy. Chang h~:tn voi phuong phap Colloca­
tion , khi khoang each n¢i suy tang 2 Ian thi sai so 
n6i suy c6 the tang toi ca 10 Ian. 

- Sai so n¢i suy thay d6i tuy thu<;>c vao mfrc d¢ 
phfrc t~:tp cua m6 hinh. 6 khoang each ca 5 km sai 
so n<;>i suy tren d. 3 m6 hinh kh6ng vuqt qua O,Ql 
m. Nhung a khoang each tai l 0 km sai so n<;>i suy 
tren 2 m6 hinh voi mfrc d<;> phfrc t<:tP vua phai (m6 
hinh I va m6 hinh 2) , d<:tt ca 0,03 - 0,04 m, con a 
m6 hinh phfrc t<,tp hon (m6 hinh 3)- toi 0,11 m. 6 
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khoang each toi 15 km, cac giit trj sai sci n<;>i suy 
tuong frng bing 0,16 m, 0,11 m va 0,27 m. 

- Mfrc d¢ phfrc ti;tp cua cac m6 hinh da xet c6 
th~ duqc xem Ia d~c tn.rng cho eac tinh huong thuc 
te' cua be m~t dj thuang d¢ cao, va do vll,y cac k.e't 
qua rna chung t6i nhan duac c6 tinh dai dien va 
khai quat nhat djnh. . . . . 
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SUMMARY 

Estimation of some interpolation methods for height 
anomaly on the model 

Based on 3 mathematical models , the paper 
considers height anomaly interrpolation by using 
Polynomial method with 6 and 10 parameters, 
Spline, Kriging and Collocation methods. The 
computation data show that the Collocation method 
provides best result of interpolation. So for the 
interpolation distance shorter than 5 km, this 
method gives the accuracy of no more than 0.01 m. 
For the distance shorter than 10 km - no more than 
0.10 m, and for the distance shorter than 15 km -
no more than 0.3 m. 
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