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XAY DUNG CONG THUC PANH GIA PQ CHINH XAC CUA
MO HINH XU THE VA THUAT TOAN NQI SUY CAC DI THUONG
BOUGUER THEO PHUONG PHAP KRIGING TONG QUAT

HA MINH HOA
Vién Khoa hoc Po dac va Ban do

Tém tiit

Viéc sir dung cdc di thuong Bouguer trén cac diém trong lwc dé gidi quyét nhiém vu khoa hoc -
ky thudt noi suy xdac dinh cac gla tri di terO’ng Bouguer trén cdc dinh cia cdc 6 chudn trong co' sé
dir liéu di thu’o’ng trong lu’c quoc gia bao gom viéc xdy dung mé hinh xu thé cua cdac dj thuong nay
va stk dung né dé gidai quyét bai toan ndi suy. Bai bdo khoa hoc nay da gidi quyet hai bai toan: Panh
gid do chinh xdc ciia cdc di thuong Bouguer dwoc xdc dinh tie mé hinh xu thé va Hoan thién phwong
phap néi suy di thuwong Bouguer diroc xdc dznh trén cdc diém trong lyc vdo cac dinh ciia cdc é chuan
trong co so dit liéu di thu"o’ng trong liee quéc gia theo phu’o’ng phap kriging tong qudat diea trén thuat
todn truy hoi voi phép bién doi xoay T7. Viéc giai quyét hai bai todn nay da cho phép gidi quyét
nhiém vu khoa hoc - ky thudt twong doi phute tap trong viéc trién khai xdy dung co so dir liéu di
thwong trong lic quoc gia.

1. Pit van dé

Cac gla trj gia tbc luc trong truong do duoc trén mat vat 1y Trai dat thay d6i phu thudc vao cac
vi d6 tric dia B cua cac diém trong luc. Khi giai quyet bai toan quy chiéu cac gia tri di thuong trong
Iwc 1én mit bién cta bai toan bién hdn hop cua Tric dia vat Iy voi viée nhan duge cac gia tri di
thuong khong khi tu do, thém vao d6 trong cac gia tri di thuong khong khi tu do da loai bo su phu
thudc vao cac vi do tric dia B cua cac diém trong luc. Tuy nhién, cac gia tri ciia di thuong khong
khi tu do van chiu anh hudng cia cac gia te luc hép dan cua cac khdi lugng vat chét dia hinh 13i,
10m xung quanh cac diém trong luc va cua khéi luong vat chét dia hinh nim gilra diém trong lyc va
mat geoid Khi loai bo cac khdi lwong vat chat néu trén va quy chiéu cac gié tri di thuorng khong khi
tu do xuong mat geoid, chiing ta s€ nhan dugc cac gla tri ctia di thuong Bouguer V& mit ly thuyét,
cac gia tri di thuong Bouguer thay dbi twong ddi ddng déu va dugc sir dung dé giai quyét bai toan
ndi suy cac gia tri di thuong trong luc vao cac dinh cua cac 6 chuin trong co sé dit lidu di thuong
trong luc qudc gia.

Trong thyc té viéc sir dung cac gia tri di thudng trong luc Bouguer dé giai quyét bai toan noi suy
chi thyc hién trén dat lién ddi voi cac khu vuc ¢6 cac do cao dia hinh khong 16n qua 1500 m. O céac
khu vuc rimg nui cao voi cac d6 cao dia hinh 16n hon 1500 m va trén bién, do anh hudng cua cac
hiéu tng dia hinh - dang tinh, cac gia tri di thuong Bouguer thay ddi rat 1on. Vi ly do nay dé giai
quyét bai toan nodi suy di thuong trong luc, thay cho di thuong Bouguer, ngudi ta sir dung di thuong
dia hinh - dang tinh. Van dé nay sé khong duoc nghién ciru trong bai bao khoa hoc nay.

Trong truong hop su dung cac gia tri di thuong Bouguer dé giai quyét bai toan ndi suy cac gia
tri di thuong trong luc, luu y r?mg khi tinh toan di thuong Bouguer da str dung mat do vat chét trung
binh cua 16p vo Trai dat &, = 2,67 g/cm’ trong khi d6 tai cac vi tri khac nhau trén 16p vé Trai dat,
mat d vat chét thuc té khong béng gia tri nay. Do d6 cac céc gid tri di thuong Bouguer bi bién thién
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va duge mo hinh hoa bdi moé hinh mit xu thé (trend surface) dudi dang da thirc bac q (Goad C. C.,
C. Ch. Tsherning, M. M. Chin, 1984; Marcin Ligas, Marek Kulczycki, 2014):

Agg(x,3) = fo+xf1+.By +xy. Py +x* B, +3* P+ +x° B _ +¥I. B, (1)

o day x, y la cac toa do phang (don Vl km) ctia diém tinh; So.- B> Pa--»Bs 1a cic hé s6 can tim
ctia md hinh xu thé (tong sb cac hé s6 bang k = s + 1; gia tri trung binh xac sudt Agz(x,») cua di
thuong Bouguer c6 don vi mGal.

Vién dé thir nhat dugc dat ra 1a lam thé nao dé danh gia d6 chinh xac cua cac gia tri di thuong
Bouguer dugc xac dinh theo mé hinh (1) 2. Van dé nay s& duoc giai quyét trong bai bao khoa hoc
nay.

M5 hinh (1) duge st dung dé giai quyét bai toan ndi suy cac gla tri di thuong trong luc vao cac
dmh clia cac 6 chuan trong co 50 dir liéu di thuong trong luc quoc gia theo phwong phap kriging
tong quat. Trong nhiéu tai liéu Ve trac dia vat 1y, vi du Marcin Ligas, Marek Kulczyckl 2014, viéc
trlen khai phuong phap kriging tong quat dugc thuc hién nhd mo hinh binh sai diéu kién kém céc
an so. Trong tai liéu (Ha Minh Hoa, 2015) da dé xuét phuong hudng trién khai phuong phap krlgmg
tong quat theo mo hinh binh sai gian tiép kém diéu kién nho thuat toan truy hoi T cho phep kiém
tra sw c6 mat cia cac gia tri Bouguer thé. Viéc hoan thién phuong huéng néu trén la van d¢ thir hai
cua bai bao khoa hoc nay.

2. Giai quyét van dé
Déi véi diém trong luc Bouguer i (i=1,2,..,n) v&i cac toa d6 phang x;, y;, khi ky hiéu vecto - cot

_ T . s
B=Cby. B By Bs. B la vecto k =s + 1 cac an so can tim cua da thtc (1) bac q; vecto -
hang a; = (1, x, y, x.y, x’, y°, ...), tt m6 hinh (1) chung ta nhan dugc phuong trinh so céi chinh:
V; =& Bra — Agp (X, ¥;)- (2)
Khong mét tinh chat chung, dbi voi n diém trong luc, khi ky hi¢u L,,,.; 1a vecto cac $6 hang tu

do ctia cac phuong trinh sb cai chinh (2), chung ta ¢6 dang cta hé phuong trinh s6 cai chinh:

Vit = Apic-Prod = Lot (3)
Khi ky hiéu vecto cic gia tri xac suat cia di thuong Bouguer #ade %, tr (3) chang ta co:
Agp(x.3)=L+V = Ap. )

Tir két qua giai hé phuong trinh (3) dudi diéu kién P77 = min ching ta nhan dugc vecto nghiém:
B=4TH AT L.
Thay vecto nghiém S vao (4), ching ta biéu dién vecto cac gid tri xac suit cua di thuong
Bouguer ¢ dang sau:
Aggp(x.y)=A(4Ta AT L 5)
Khi nhan ma tran hjép phuong sai cua vecto béng 0 day - ma tran don vi bac n, - sai $6 trung

phuong don vi trong so, tir (5) suy ra cong thic xac dinh ma tran hiép phuong sai cia vecto cac gia
tri xac suat nhat cua di thuong Bouguer ¢ dang sau:

Ke— =2 AUTA AT AT AT =62 44T AT, 6)
=B

Chung ta ky hiéu (K?)n. i=12...n, 1 thanh phan dudng chéo thir i clia ma tran twong quan
B
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X o Dua trén tinh chat cua vét cia ma tran, tir (6) chung ta co:
SEE n
. -y - _ =2 g, T -1 4T
Trace (K%)—E(K%)ﬁ =c .Trace (A(4" A~ .4 )= (7)
=o? Trace (AT A(ATA™)=? Trace (B = o’k
Do ma tran S = A.(A"4)".A” 1a ma tran liily dang thoa méan tinh chat S.S = S, nén hang ctia ma
tran S la rank (S) = k bang vét Trace (S) = k.
Chung ta coi céc gié tri xac suat cua di thuong Bouguer Agz(x.¥) c6 cing d6 chinh xac, tirc
(K= )11 (K )77 ==K )nn Khi d6 Iuu y (7) suy ra

2 k
(K;\gB) (K;\gB)““ :...:(KE)W =C ;—mg
Tir day ching ta danh gia d6 chinh x4c cua cac gia tri trung binh xac suat tir mé hinh xu thé theo
cong thirc sau: m——t_ (8)
Agp nlk
y day sai s6 - 4 Py A vy
& day sai so trung phuong don vi trong s6 dugc danh gia theo cong thiic: o== P 9)

Khong khé khin dé nhén thay rang khi 4p dung 1y thuyét néu ¢ trén dé danh gia gia tri trung binh
xac xuat #=f cia mot dai luong dugc do n lan, véi tong s6 an so k = 1, luu ¥ ma trén 4 = (1
1...1)", A"A = n, tir cac cong thiic (5), (8), (9) chung ta s€ suy ra cac cong thurc da biét: Z": L

u==—
n
. X 5 e . 3 r A o
sai sO trung phuong cua gia tri trung binh xac suat:  m, = iT-
n
Khi ky hi¢u vecto Z = -V, tir (4) ching ta suy ra: Z—i—d, a0 s, (10)

Trong Dia thong ké, vecto Z (10) duoc goi lai vecto cua trudng ngiu nhién con du (residual
random field) va dugc su dung rong rai trong cac phuong phap ndi suy collocatlon kriging. Bay gio
dé tién trinh bay, ching ta ky hidu x(x.y)= Agp(x,y) la gia tri xac suét ctia di thuong Bouguer tai
diém trong luc (x,y) dugc xac dinh tor mo hinh (4), Q 1a tap hop cac gia tri di thuong Bouguer trén
cac diém trong lyc, P 1a tap hop cac diém ndi suy (cac dinh cta cac 6 chuan di thuong trong luc),
Cp la ma tran hiép phuong sai cia cac gia tri di thudng Bouguer trong tap hop Q. D6i v6i diém noi

suy #&F, ##} 14 gia tri trung binh xac sut cua di thuong Bouguer dugc tinh theo mé hinh (4),
CQP la ma tran twong quan chéo gitra cac di thuwong Bouguer trong tap hop Q va di thuong Bouguer
tai diém p.

Trong trudng hop chung dbi véi cac phuong phap ndi suy collocation, kriging, gia tri ndi suy cua
di thuong Bouguer tai diém #=# dugce xac dinh theo cong thirc: (p) = u(p)+ Az (11)
0 day vecto Z dugc xac dinh theo cong thic (10).

Vén d& dugc dat ra 1a xac dinh vecto A theo cong thirc (11) dbi voi mdi diém noi suy #=F
Khéac véi cach tiep can trong tai li¢u (Ha Minh Hoa, 2015), trong bai bao nay chung ta chi can tinh
dén hai diéu kién ddi v6i vecto 2 nhusau: A e=1 (12)

3 ey % = u(P). (13)

i=1
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O day vecto e, ; = (1 1..1)".

Khi tim cuc tiéu ctia ham ®(ALK)=AT Cp A+C(0)~ 247 Coy , 0 day C(0) la ham phuong sai cua
vecto Z, dudi céac dieu kién (12), (13), chung ta nhan dugc hé phuong trinh chuan:

C]_]_ C].?‘I ]- .'u(x]_f.)"]_) ;LI C]_P
Cnl Crm 1 .u(xnfyn) ’1}? = C??P u (14)
1o o 1 0 0 |11
1
| 40033 ) 0 O g 1#(p)

¢ day K;, K, - cac nhan tir Lagrange.

Ma tran chuan trong hé (14) 1a ma tran ddi ximg xac dinh khong duong. Diéu nay gay kho khin
cho viéc giai hé¢ phuong trinh chuan nay. B¢ khac phuc han ché nay, chung ta lam nhu sau. Ky hi¢u

C. C
1o 1 . "
ma trdn B, , = . matran ¢, =, ... . (15)
wu(x)- 1) c, c,
Cip )
céc vecto con s6 hang tu do Cop=| | W,= A (16)
., #(xp)
c B’
N \ 2 . A Cop
hé phuong trinh chuan (14) c6 dang: { }:{ ) 17)
K W
B 0 z
Theo phuong phap vién (Bordering method), khi cho ma tran chuan X = Ru Ry !
R?d]. RZ?,
A N T R T =_|9n1 On
ma tran nghich ddo ¢4 = ™ ctandcodang O = : (18)
QZ]. QE.Z
© 1 _p-1 -1, __p-l ) T, _( -1 ]‘1
0day Q) =Ry —QpRyRiys Oy =Ry Ry00:05 =01t On =\Ryy Ry Rij Ry )
D6i v6i ma tran chuan & cua hé phuong trinh chuén (17), khi ky hiéu
R,=C. R,=B" =Rl R,=0.
tir (18) chung ta c6 cac thanh phan ciia ma tran nghich ddo nhu sau:
0,=Cc?t-ctB” .[B.C‘l BY TL.B.C‘I; 0,=C"B" .[B.C_l.BT F; 0y = [B.C‘l BT TI.B.C‘I;
1
On =—[B.C_1.BTT _ (19)
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Céc nghiém cua hé phuong trinh chuan (17) dugc xac dinh tir biéu thirc

F-} _ {Qn On MCQP
K 1w,
Q’Jl Q’J’J
Tir (19) ching ta thdy rang d6i voi cac bién ngau nhién trén n diém thudc tap hop Q, cic ma tran
C va B hoan toan duoc xac dinh va khong dbi, tirc cac thanh phan ctia ma tran nghich déao £ = & 1a
khong doi khi giai quyét bai toan noi suy xac dinh cac di thuong Bouguer trén cac diém thudc tap

hop P theo phuorng phap kriging tong quat. Do d6 dé noi suy xac dinh cac di thuong Bouguer tin
cdy nhat trén mdi diém » € P. chung ta chi viéc x4c dinh cac vecto CQP va Wp ¢ dang (17) dbi vai

diém p e P.va xac dinh vecto A cho diém nay. Luu y (19) tir hé phuong trinh trén ching ta c6 biéu
thirc xac dinh vecto A ¢ dang sau:

— — -1 -1 T -1 5T - 1] -1 T -1 T _
=0, Co +Q W = {c -c'B .[B.C B ] BC j.c 0t C B .[B.C B T W, =0y + 2. (20)

1 _ -1 ,T P —1] =c1gT [BC‘IBTTLW

& day A =€ -C B .[B.C B ] .B.C j'CQp; (21) A4, =C".B |[BC . S (22)

Dé xac dinh vecto 4 (20) v6i muc dich ndi suy xac dinh bién ngiu nhién tin cay nhét trén moi
diém 5€®°.  chang ta s& nghién ciru tiép theo cac phuong phap xac dinh cac vecto thanh phan
A (21) va 4, (22) ¢ dudi day. Tl cong thirc nghich ddo ma tran ¢ dang (Duncan W.J., 1944):

(c +BTPB] =c'-c BT [ﬁ‘l +BCc BT F.B.C‘1

khi thay ma tran trong s6 P trong biéu thirc trén bang Pt By day Ej; - ma tran don vi bac k =
q +1, thi chung ta cé cong thuc: (C—I—B PBT —ctl_clp [BC 133"]‘1 BC L

Chung ta khong kho khan dé nhan thy rang vecto 4 (21) 1a vecto nghiém ctia h¢ phuong trinh
chuén: (c+B7 BBy =cy, (23)

thém vao do vecto A (21) duge xc dinh tr hé 4 =(c+B72B] ¢ - (24)
V& phan minh, hé phuong trinh chuén (23) duogc 1ap tir hé phuong trinh sb cai chinh:
W=E,, /4 -C"Cy,. B=C Vp=BA+00, P=wE., (25)
theo nguyén tic binh phuong nho nhat, ¢ day E, ., va E; - cac ma trdn don vi bac n va bac k = q+1
mot cach tuong Gng.

Hé phuong trinh s6 cai chinh (25) 1a m6 hinh ctia bai toan binh sai gian tiép kém cac diéu kién.
Khi biéu dién ma tran C * dudi dang khai trién tam giac C "= U " .U, ¢ day U la ma tran tam gidc

trénbacnxn, matran Ccédang: C=U".U" (26)
Trong truong hop nay, hé phuong trinh (25) dugc biéu dién lai dudi dang:
n=UTA-UCy, PB=E,, Vp=Bi+00, P=wEy (27)

& day vecto s cai chinh ¥ = 7%, E,, 1a ma trdn don vi bic n x n.

Khi ddt & =T 1 vecto s6 hang tu do ctia phuong trinh thir nhat trong hé (25), hé phuong
trinh so cdi chinh (25) c6 dang moi:

7,=UTA-L. B=E,, Vi=BJ +00, P=xE., (28)

H¢ phuong trinh s6 cai chinh (28) dé dang dugc thanh 1ap, khi ching ta thuc hién bién d6i ma
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tran hi€p phuong sai C thanh ma tran tam gidc trén U . Van dé nay s€ dugc nghién ctru tiép theo &
phan dudi. Trong truong hop nay, vecto s6 hang tu do Iy dugc xac dinh tir hé phuong trinh
UL =Cy,. (29)
Thuc chét hé phuong trinh sb cai chinh (28) 1a mé hinh toan hoc ciia bai toan binh sai gian tiép
kém diéu kién, c6 ma tran chuén ddi xtng khong xac dinh duong va dé dang dugc giai nho thuat
toan truy hoi voi phép bién ddi xoay 7. Khi giai hé phuong trinh s6 cai chinh (28) theo thuat toan
truy hoi v6i phép bién ddi xoay 77, ching ta nhan dugc ma tran tam gidc dudi 7' thém vao d6 ma
tran 7 " lién h¢ voi ma tran nghich dao (C+ BT ﬁ_B]_] trong cong thuc (24) duoi dang:

(c+B7 BB =1'1T (30)
Khi dat (30) vao (24) va ky hiéu 6, =T".Cg,. (31)
chiing ta thiy rang vecto thanh phan 4 dugc xéc dinh tir phuong trinh: 4 ~7 "¢ (32)

Luu y cac cong thire (31), (32) dé tinh toan vecto thanh phan 4 d6i véi mdi diém noi suy &€ £°
chung ta nhan thiy rang khong can thiét giai hé phuong trinh sb cai chinh (28). Khi st dung thuat
toan binh sai truy hoi véi phép bién dbi xoay T, chiing ta tao ma tran ban dau 7| o' =U"vadua
phuong trinh thir hai trong hé phuong trinh (28) vao tinh toan truy hoi theo thuat toan néu trén. Két
quéa ching ta s& nhan dugc ma tran tam giac dudi 7", Tiép theo, d6i véi mdi diém noi suy z e &2
chung ta tinh toan vecto thanh phan 4 theo céc cong thire (31), (32).

Déi voi diém p dau tién thudc tap hop P chiing ta 1ap hé phuong trinh s cai chinh (28) véi vecto
s6 hang tu do L, duogc xac dinh tir h¢ phuong trinh (29). Sau khi giai hé phuong trinh trén theo thuét
toan 7", ching ta s& nhan duoc ma tran tam giac dudi T va vecto thanh phan A dbi véi diém p
dau tién thudc tap hop P. Pdi voi cac diém p thi hai tro di cho dén diém the m thudc tap hop Pe, &
day m 1a tong s6 diém thudc tap hop P, chiing ta chi viéc xac dinh cac vecto thanh phan 4 dya trén
cac cong thuc (31) va (32).

Chung ta s& nghién ctru tiép theo phuong phap xac dinh cac cac vecto thanh phan 4, dbi véi cac
diém p thudc tap hop Pe. Luu y C 7 = U' .U, khi ky hiéu vecto T2 =T*£".  ma tran nghich dao
[B.C’l BT F bac 2 x 2 dugc xac dinh theo cong thirc: E}.C‘l BT F =T (33)
Khi da xac dinh dugc ma tran U 7, vecto 7 dugc xac dinh tir hé phuong trinh: &F x =87 (34)

Doi véi mdi diém p thudc tap hop P ¢, luu ¥ (33) ching ta thiy ring vecto thanh phan 4, (22)
duoc tr h¢ phuong trinh:  7-7 2 = ;—_[rf ;F,Wp: (35)

0 day vecto dugc xac dinh tur hé phuong trinh (34).
[e 10, . L s Koo g a2 Ao ia A Lo .

Vecto -a}"*ﬁ'J kich thude n x 2 duoc xac dinh doi véi diém p dau tién thude tap hop P. Doi voi
cac diém p tht hai tré di cho dén diém tht m thudce tap hop P, chung ta chi viéc xac dinh cac vecto
thanh phéan 4, dua trén vi¢c giai h¢ phuong trinh (35), thém vao do6 cic vecto so hang tur do w, cua
cac diém nay duogc xac dinh tir (16).

Vén dé cudi cung can giai quyét 1a khai trién tam gidc ma tran C (15) bac n x n duéi dang (26).
Do ma trdn C 1a ma tran doi xtng, nén chuing ta chi thuc hién tinh toan véi phan tam giac trén cua
no. Chung ta ky hiéu C; j va U’; J la cac phan tr nam & hang i, cft j cua ma trdn C va ma tran tam
giac trén U ' mdt cach tuong ung. Viéc khai trién dugc thuc hién theo quy trinh sau:

*j=n U,;:L = !Cm
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‘ -1 CL?I
Doi véi cac hangi=1,2,..,n -1: Uin="7
. Urz;n
* Cac cOt giam dan: j =n-1, n-2,...,1
Ao g Xeo oA . \ P A s o2k s n
Doi véi moi cot j , cac hsng i gidm dan tur j dén 1 thi : C,,- ZUI_jLU,_lJ ;
coe e, _ _ 2 .. .. _ 1=+l
Khii=j: vl=lc,- Wi Khi j > i: Uf,j:' - J ﬁ_l
Jl=j+1 U

oS

Dén day chung ta da nghién ctru co sé khoa hoc va quy trinh trién khai phwong phap kriging tong
quat dé xac dinh cac vecto phuc vu viée giai quyét bai toan ndi suy xac dinh cac gia tri tin cdy nhat

ctia di thuong Bouguer trén cac diém p thudc tip hop theo cong thirc (11).
3. Két luan

Trong nhiém vy xay dung co s¢ dir liéu di thuong trong luc quéc gia trén dét lién v6i d6 cao dia
hinh khéng vuot qua 1500 m, mot trong nhimng bai toan phirc tap nhat 1a xac dinh mat xu thé cua
cac di thuong Bouguer trén cac diém trong luc va sit dung no dé noi suy xac dinh cac gia tri di
thuong Bouguer trén cac dinh cua céc 6 chuén thudc co so dir liéu di thuong trong luc quéc gia theo
phuong phép kriging tong quat. Trong bai bao khoa hoc nay di giai quyét hai van dé: Panh gia do
chinh xac cua di thuong Bouguer tir mo hinh xu thé va hoan thién thuit toan noi suy cac gia tri di
thuong Bouguer theo phwong phép kriging tong quat dua trén thuat toan binh sai truy hdi voi phép
bién d6i xoay 7" khi tinh dén wu diém cua thuét toan nay khi giai quyét bai toan binh sai gian tiép
kém cac diéu kién va kiém tra su c6 mit cua cac tri do tho.

Céc két qua nghién ctru trong bai bao khoa hoc nay da duoc sir dung trong dé tai Khoa hoc va
Cong nghé cap B Tai nguyén va Moi truong giai doan 2015 — 2018 véi ma s6 TNMT.2016.07.02
“Nghién ctru phuong phap xac dinh cac gia tri di thuong trong luc trén cac dinh cia cac 6 chuan

trong co s dit liéu trong luc qubc gia” ./.Q
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Summary

Construction of formula for accuracy estimation of trend surface and algorithm for

interpolation of Bouguer anomalies by general kriging
Ha Minh Hoa
Vietnam Institute of Geodesy and Cartography

Usage of the Bouguer anomalies on gravimetric points for solving a techno — scientifisc task of
interpolation for a determination of the Bouguer anomalies on cross — over points of cells in a grid
of gravity anomaly database consists of a construction of a trend surface of those anomalies and
interpolation by general kriging based on the constructed trend surface. This scientific article had
solved two problems: Accuracy estimation of the Bouguer anomalies determined from the trend sur-
face and perfection of algorithm of interpolation of the Bouguer anomalies on gravimetric points for
the determination of the Bouguer anomalies on cross — over points of cells in a grid of gravity anom-
aly database by general kriging based on recurrent algorithm with rotation 7-7. Solution of the above
mentioned two problems allowed to accomplish relatively complicated techno — scientific task in

construction of the national gravity anomaly database.O
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