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CAC PHUCONG PHAP DINH LUONG KHONG GIAN
DIEM NOI SUY) VA VAN DE THANH LAP BAN 1510
DANG TRI BANG MAY TINH

TRUONG XUAN LUAN, TRUONG XUAN QUANG

I. KHAI QUAT VE BAI TOAN MO HINH HOA

D¢ gidi nhiing bai todn bing may tinh rat quan
trong 12 mo hinh hoa ching. Pudng cong va mit
khong gian duge str dung d€ mo ta hinh hoc (mo
hinh ho4) déi tugng nghién citu (DTNC) noi chung,
cac d6ituong dia chdt nodi rieng. Duong, mat khong
gian ¢o thé biéu dién bing phuong phap toan hoc &
ba dang ma c6 thé viet dudi dang téng quat :

- Dang khong tudng minh :

F(x,y.z) =0 : (x,y,z2)eDc R’

- Dang tuong minh (do6i véi z) :
z = FXxy) ; (x,y,2)eDc R’

- Biéu dién tham s6 :

*zo= )5 y=y) s x=x(1);
t e (0.1] (dang dudng cong)
¥z o= zZ(tbu) ; oy = y(tu) 5 x=x(tu) :
t,u € [0,1] (dang mit cong)

Gid st, truong hop nghién ctu 1i mat cong
khong gian, c¢6 thé phan 16p cic mit d€ bidu dién &
dang cac phuong trinh toan hoc : mat dang éng
(surface of revolution), mat bac hai cic dang
(parabolic, hyperboloid. elliptic, ellipsoid), mat
trai lugn (sweep surface)... Tuy nhién, trong thuc
t&€ mo hinh hoa d6i tuong dia chit, do tinh dac thi.
céc mat gidi tich néu tren khong t6n tai. Thuc chat,
cac mat duge xdc dinh bing cc thuat toan noi suy
vi x4p X1 ham s6. Bé mat ctia DTNC duoc "xdp xi"
bing tap hop cac "manh” véi ham s6 bé mat bidu
dién theo tham s6 nho cic ham tron cta ménh
(blending surface). Nhu vay, két qua nghién ciru
theo hu6ng ndy phu thugc rat nhiéu vio cic thuat
todn ndi suy.
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IL. NOI DUNG VA KET QUA NGHIEN CU'U

1. Xay dung 6 luoi

Nhu ching ta da biet, cac DTNC chi co thé
duoc 18y miu (do dac) & nhitng vi tri i rac (hitu
han vi tri duge xac dinh [ 1], hinh 1a). Gid stt ta co
bo $6 lieu thuc t& gém n mau (x;. yi. z) : trong do
{(xi, y) vl i = Lin} la toa do cua cac diém lay
mau; z; (i = 1,/7) 1a thuoc tinh tai diém 14y mau
thir i d6 (ham lugng thanh phan co ich hodc do cao
mai ting chira nudce, via ddu...) ¢6 the bidu dién

(X yi ) VO i = Lnn )
=z=Fxy) xyeD.

Tren thue € F(x.y) duoc xac dinh mot cich roi
rac bang céc thut todn noi suy.

Ta tién hanh chia DTNC thianh cic manh con
déu nhau (co the' 1a hinh vuong hodc hinh chif nhat,
tuy thuoc vao tinh bien doi dang hudng hay di
hudng cta DTNC) bing cich dung n mat phamT
song song vl truc OX va m mat phang song song
voi truc OY. Nhu vay, D Ia tap hop n x m manh.
thudng goi [a cic 6 ludi. D€ thanh lap cac bin dé
dang tri bing may tinh phdl lam gidu di lieu bing
cach noi suy cho cac miit o ludi dob.

2. Céc thudt toan noi suy

Hién c6 nhiéu phuong phap noi suy. Ching déu
stt dung thudt todn theo trong s6. Gid sir ¢6 n diém
vl clc gid ol 1a |z, z3,....2,). gia tri noi suy tai
nat lwéi (z,) ndo d6 duoc xic dinh nhu sau :

i
7y = XAz
i=1
n - $6 1an can ciia mat ludi noi suy, A; - trong s6

(lugng gia quyén) thir i ndo do. z - gia tri da biét
tai di€m i & lan can mat ludi can xac dinh.



Trong s6 c6 gia trj trong khoang 0-1, phu thugc
vao khoang cich giita mit ludi cdn noi suy dén
cac lan can d3 biét cla n6, con phu thudc vao
phuong phép noi suy. Hién nay c6 nhiéu phuong
phép noi suy (2] : phuong phdp nghich ddo khodng
cdach (Inverse Distance to a Power), phuong phdp
do cong 161 thiéu (Mininum Curvature), phuong
phdp héi quy da gide (Polygonal Regression),
phuwong phdp Sheprad (Sheprard's Method),
phuong phdp néi suy tam gide (Triangulation with
Linear Interpolation), phuong phdp Kriging. Qua
nhiéu tai lieu va kinh nghiém thdy : phuong phap
Kriging 12 khé song rdt mém déo, st dung tt cho
hdu hét cac loai dit lieu ddu vao, rat hiéu qua, nén
thuong duge st dung va 13 phuong phap néi suy
maic dinh cla nhiéu phdn mém : Surfer, Datamine...,
Hon nifa, bing phuong phip nay, voi cac ham cdu
triic, xac dinh duoc tinh ding huéng hay di hudng
clla DTNC ma béng cic phuang phip noi suy khac
rit kho hoic khong thé xic dinh duge.

Cic thuat toan ndi suy néu trén déu xét dén bo
tham s6, mdi mot chiing dnh hudng rat 16n dén ket
qua thuc hien bai toan thyc t€. Bo tham s6 nay gom:

- Ban kinh tim kiém (Search Radius), phu hop
v&i ban kinh anh huéng miu. D€ nang cao do
chinh xéc, theo chiing toi, ban kinh nghién ctru chi
nén 14y bang 2/3 ban kinh anh hudng miu tinh
toan dugc. Tat ci cac thong tin z nim trong ban
kinh ndy mdi duge tham gia noi suy cho z, ndo do
(hinh {c).

- Hinh dang vang tim kiém phdi phi hop v6i
tinh dang hudng hay di hudng ctta DTNC. Hinh lc
minh hoa cho trudng hop ding hudng.

- Huéng tim ki€m (huéng bign déi manh nhat
ctia DTNC ), cho trudng hop co bién doi di hudng.

3. Hé théong dat gav

Ta d biét, trong thuc t& cic thé dia chat thuong
¢6 cac dut gdy. Cac thudt toan vira néu noéi chung
chua thé hién duge. D€ giai quyét van dé nay,
rong mo hinh tinh toan, theo ching toi cin phai
xem xét hé thong dit gdy nhu 1a tham s cua thuat
toan, nghia 12 phéi khdo sit, mo t4, thé hién duoc
chc dirt gdy trong thuat todn noi suy.

He théng dit gdy ¢d thé mo ta nhu cac "mat”
chia céc 10p da, hinh chiéu clia n6 theo phuong 27T
co thé 1a dudng (lines) hoac 1a mién da gidc khép
kin (polygons) néu | phirc tap. Ta xét moi quan hé

giita cac dut gy, tap hop diém 1y miu da biet va
vj trf 6 luéi cln wéc lugng gia tri ; gid s& he théng
gém n; 40t gly duge x4c dinh nhu sau :

fault = { z=F, (x,y/(x,y)eD;}
(i=Lng),

Khi d6 v&i (Xo, Yo)€D - toa d¢ clia gid tri cén
udc luong, xay dung ho cic doan thing néi (xg, yo)
véi cic n diém miu (x;, v

Lines = ((x,y)eD/y = xo+ (x-x;)*(y-yo)/
(yiryo) s Min(xp,x1) € x < Max ( X, x1)}

Véii= 1,n.

Néu mién D khong co hé théng dit gy, khi do
méi diém miu (x;, y;) trong ban kinh tim kiém co
anh hudng bdi trong 6 noi suy t6i cc gia tri (xo.
yo). Néu hé thong dit gdy ton tai, khi do tai (x;, ;)
ban kinh tim kiém c6 trong s6 anh hudng bing 0
t0i gia tri tai (xo, yo) n€u doan thang ndi (x;, yi)
khong tham gia vao trong s6 trung binh dé udc
lugng gia tri tai (xy, yo). V& mit hinh hoc, dirt gy
chia mién s¢ lieu (cic diém mau) thanh hai mién
con so voi vi tri twong dsi diém cdn wdc luong :
mot mién géom nhitng diém miu "cing phia” voi
diém uoc lugng, mién kia 12 nhiing diém con lai. G
day cic tac gia st dung thuat toan tim giao diém
clia cic doan thang [1].

4. Ham s6'xap xi
Baitodn: [(xy;)) ;1 = 1,..n}

=z = F®&);zelx, X ]

Trong d6 {x;} 1a diy don diéu tang, z=F (x) 14
ham gidi tich trong timg doan cda tap [X,,X,]. Muc
dich cla ta 12 biéu dién cic dudng ding tri & dang
dudng cong lien tuc (ham z = F(x) khong nhat thiét
phai 12 ham di qua cac diém da biét).

Vé 1y thuyét ton tai, z = F (x) 14 da thic bac (n
+ 1) di qua n diém miu (do dac). Tuy nhién vai da
thirc bic cao, gia tri bién thién rat phirc tap, thuong
rat khé phit hgp véi thuc t€. Do do, thudng tim
cich x4p xi (n) diém miu bing cac ham da thirc
bac thap trong timg tap con lién tuc cla tap [X;,Xa].
Bac clia da thirc phu thuoc vao s6 diém miu ctia
mbi doan con. Ham bac ba (Cubic spline) va ham
tron bic hai (Paraboli¢ blending) 1a nhitng x4p xi
dién hinh dugc st dung trong cic phdn mém hien
nay trén th€ gidi,
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5. ung dung

Bai todn thire 1€ & mot mo, dugc tham do bing
117 giéng khoun, gdp khoing cong nghiep va mot
«6 gip dut gly dia chit. cic gigng khoan ndy duoc
b6 tri trong khong gran mo theo mang ludi rdi rac.
Tai mdi vi tri, cac gieng khoan gip khoang dat gid
tri cong nghigp dd xéac dinh duge cac tod do x,y va
nhiéu thong s6 phan anh chat luong cung céc dic
tinh k¥ thuat (cc thuoc tinh). Dé ¢b dir lieu phuc
vu thiét k& k§ thuat khai thac mo. du bao chicu sau
oap khoang cong nghigp.... cén thiét thanh lap ban
d6 chiéu cao mai tang khodng cong nghiép.

PE bii toan co ket qua thod ding. trong ang
dung cin Jam 16 :

- Muc tiéu : mo hinh hod déi tuong dia chat
mo ti hinh hoc, xac dinh dang cic thuoc tinh cin
nghién clu..., V& ban dé dang tri.

. D6i tuwong nghién i @ truong dia hod, mo
khoang céc loai. ting (16p) khoang c6 gid tri cong
nghiép,...

_Yéu 16 hinh hoc : ranh gi6i DTNC mo. than
quang, cac dat ady...

- Thuoe tinh : cic thanh phin phan anh chat
lugng DTNC bing céc tinh chat. hoa, 1y. k§ thuat :
ham luong. chiéu ddy, do cao mai (tru) via ; do
tham...

- Cong cu thue hién : thudt toan va cac chuong
trinh may tinh.

. Co s¢ dit liéu = nhan thirc PTNC dua trén co
<& tap hop nhitng gid tri tal cac diém quan sit ol
rac (két qua do dac. phan tich mu...)

SCT ="{ XY Zi) > i=1..n} 14-1]

Tap hop 14 -1 gQi;lé tap hop cic diém mau (Set
of Control Points) trong do :

+ Chc cap (xuyy) 1 cac tog do. xac dinh vi tri
diém quan sat trén be mat ctia DTNC trong khong
gian, chiéu theo phuong thang ding.

+ 7, - thuoc tinh ctia doi twong

Thuc chit cla bai todn 14 xac dinh thuoc tinh
ndo ddy tai cic mt o ludi va xay dung dudng mat
cong (S) sao cho 1a mot xdp xi tot nhdt dong thoi
biéu dién chang dudi dang hinh hoc. Bai toan dugc
thuc hién trén ¢ s& cac thuat toan noi suy va xip
< him s6. Két qué 12 biéu dat DTNC bang viec mo
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t4 hinh hoc béi thi tuc Mapping. C6 hai hinh thixc
the hien Mapping: 2 chiéu va 3 chiéu.

D& gidi quyet thi tuc Mapping (gidi quyét bai
toan thuc t&), khi xay dung phin mém {ng dung,
che thc gid dé nghi thuc hign mot s6 thi e
chuong trinh co s sau

1. Xay dung ludi giém trong khong gian BTNC
(th(i tuc GENGRID)

Vi du : tao ludi déu theo hai huong x vay (hinh
1D).

- Goi thu tuc : GENGRID (xgr. ygr. xmin,
Xmax, 0X, ny) ;

+ (xmin, ymin) (xmax, ymax) la hinh da giac
chira tap [4- 11.

+nx - 6 duomg ludi theo huong vy do x.
+1y - 86 duong ludi theo huéng kinh do'y.

_ Két qui trong 2 mdng 1 chiéu luu toa do cua
cac nat udi

+xgr () =X (i=1,nx):

X, =  Xmin+ F(Xmax - Xmin)/mx
+yer () =VYi (j=l,ny);
yi = ymin+ J(ymax - ymin)/ny

2. Xac dinh gia tri tai cac nat ugi
INTERGR)

- Goi thi tuc INTERGR (xgr, yer. SCT,
Parameters, z)

(tha tuc

- S6 lieu vao:
+ xgn (1), ygr (§) - toa do cic nat ludi (i, )
+ SCT - tap hop céc gi tri clia diém mau [4- 1]

+ Parameters - bo cac tham s& nay phu thudc
vio viéc lua chon cic phuong phip noi suy da néu.

e Bdn kinh tim kiém (Search Radius) :

e Gioi han cac SCT tham gia thudt todn noi suy

 tai moi nht ludi.

Hinh dang viing tim kiém . (hinh tron! elipse...)
Mo ti anhhudng co "huong" cua cac thuoc tinh.
o Ham trong so (thudt todn noi suy)

Panh gia muc do phu thude gitta cac SCT vai
nit luGi nol suy.
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Hinh 1. a - cac diém 14y mau (do dac) d4 dugc x4c dinh, b - tao ludi diém,
c- ban kinh tim ki€m (n¢i suy) R, trong trudng hop ding hudng

® H¢ thong dint gdy trong doi tuong (Faulted) :

- Su anh hudng clia he théng dat giy (Faults)
déng \{a@iﬁf}ﬁf) nhu rang buodc gidi han cic SCT tham
gia udc lugng gia tri tai mdi nat cta ludi.

- Két qua thuc hién gia tri udc luong cho cac
nat luéi diém gilta cla o ludi thusng duoc Iuu
trong mang 2 chiéu z(i,j).

3. Biéu dién d6i tugng dang 2D (GR2D) xay
dung cac dudng dang tri - Contouring dua theo
nguyén tac tim diém "lan can" trén cac canh cla 6
uai.

- Goi thu tuc : GR2D (xgr, ygr, z, Smooth, c)

- S6 liéu vao :

+ xgr(i), ygr(i) - toa do cac nit ludi (i,j)

+Z(i,j) - gia trj da udc lugng cla thuoc tinh tai
cac nit ludi.

+ Smooth - tham 6 lua chon ham xap xi d€ vé
c4e duong dang tri.

- K&t qua . v& cac dudng ding tri cho thuoc tinh
nghién clru va luu chiing vao mang c(i,j k).
Tuy thudc vao yéu cau thue té, nhiéu khi cén

4. Biu dién d6i tugng & dang 3D (GR3D). Xay
dung cac khung dua theo nguyén tic xap xi ham
s8 doc theo cac canh clia 6 ludi.

- Goi tht tuc : GR3D (xgr, ygr, z, Smooth)
- 86 ligu vio :
+ xgr(i), ygr(i) - toa do cac nit ludi (i,))

+ Z(i,j) - gia tri dd ubc lugng cda thuoc tinh tai
cac niat ludi.

+ Smooth - tham s6 m6 td ham xdp xi d€ vé cic
dudng dang tri.

- Keét qua : biéu dién dsi trong khong gian 3
chiéu.

So do 16ng qudt thudt todn duoe dua ra & hinh 2.
S6 lieu ddu vao Gridl.dat duge dinh dang trong tép
nhu sau :

0 0 4888 5828
3036 2136 -1
2844 2520 -1
2388 3264 100
1560 3492 130

Hang thit nhdt luu tri¥ gia tri dang Text, tmg vdi
cac glé tl'i Kenins anin, Kenaxs Yonax-

Tir hang thirhai : cot 1, 2 : cac gia tri X, Y ;
cot 3 : thudc tinh. Néu mang gia tri -1 ¢o dirt gy.
Néu khac -1 13 gid tri Z; tai Z(X;, Y;), & vi du 14 do cao
mai ting khoang dat gia tri cong nghiép.

Sau khi chay file. EXE, chwong trinh s& dugc
thuc hign, két qua cho ta ban d6 dang i cung voi
cic dirt gdy c6 miit.

Céc modul phdn mém c6 tinh mé va linh hoat,
néu thay déi dir lieu ddu vao, ban d6 dugc vE s8
khéc nhau, dac biét voi cic dit gly (hinh 3, 4).

Néu ciing thuat todn noi suy, phdn mém duoc
lap vé co ban ¢6 két qué gidng véi cic phin mém
rt thong dung nhu Surfer va chuyen dung nhu
GEOEAS. Dugc cai tién hon 12 khi ¢6 cic dit giy,
hon nita cic dudng dang tri duoc th€ hign mém
mai va kha sat vai thuc té.

Cdc modul phdn mém ndy dang duoec cdi dai
tai Trung Céng nghé Tin hoc, truong Pai hoc Mo -
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Dia chdt. Trong khudn khé cia bai béo, nhiéu ngi
dung chiing 16i khong thé lam 1 hon duge. Ching
t6i sin sang trao doi, hop tic nghién ciru véi nhing
:ai quan tam vé linh vuc I§ thi v rdt thiét thic ndy.
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SU MMARY
Polnt spatial quantification {lhterpolation)

methods and the problem of complling Isoline maps
by comptiters

In geology, the compilation of isoline maps is
very important. At the moment, there are different
specialized software programs or modules associa-
ting to large software programs for compiling maps
of this kind. However, most of them have a major
disadvantage that they still cannot show irregular
features, such as -when the fault systems are
presenfed in the objects of the study. ;

In this research, the authors showed the inter-
polation algorithms and approximation functions,
especially where fault systems are presented in the
objects of the study. By relevant algorithms, the
authors have designed software modules, and the
results of their test running have given the
parameter characterising the height of the
productive layer of particular object of the study...

Ngay nhén bai : 10-4-2002
Truong dai hoc M6 - Dia chdt



