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DANG TRI BANG MAYTINH
TRuoNc xr_tAN r-uAx, TRUoNG xuAN eualc

r. KnAr euAT G eAl roAN rra6 Hims son
De girii nh0ng bii to6n bang mA1, tinh rt't quan

trong ld m0 hlnh hoi chring. Duong cong vi mat
khdng gian duoc sr? dung dd m6 tii hinh hoc (md
hinh ho6) doi tuong nghiOn criu (DTNC) n6i chung,
cAc ddituong dia chdt n6i ri€ng. Dudng, mir khong
gian c6 thd bieu dicn bing phuong ph6p toln hoc o
ba dang md c6 th€ viet dudi dang teing qu6t :

- DAng khOng tudng minh :

F(x.)'.2) =0 : (x.y.z) e DcR'

- D4ng tudng minh (doi voi z) :

z = F(x.)') : (x.y,z)eDcRr

- Bieu dicn tham sei :

*z = z(t); )= y(t) ; x=x(t);
t e 10. I | (dang duong cong)*z = z(l,u) ; y = y(t,u) ; x=x(t,u);
t,u e [0,]| (d+ngmatcong)

Giri sri, truong hop nghiOn cuu Id mat cong
khOng gian. c6 the phAn lop cic mat de bieu dien o
dang cic phuon_r trinh toin hoc : rnit dan_u Ong
(surface of revolution), urlt bic hai cic dan,u
(parabolic, hyperboloid. elliptic, ellipsoid), mit
tr[i luon (sweep surface)... Tuy nhiOn, trorrg thuc
tO mO hinh hoA dOi tuong dia chAt, do tinh dec thu.
clc rnat giii tich n€u tren kh6ng tdn tai. Thuc chdt.
c6c rnit duoc xAc dinh blng chc thuAt toin nOi suy
vA xAp xi him sO. Bd mar cua DTNC duoc 'xrip xi'
bing tlp hop cAc "miinh" vdi him sO bd mit bieu
di€n theo tharl sO nho c6c hlirn tr6n cua nrlnh
(blending surface). Nhu \,4y, ket quei nghi€n cuu
theo hudng nAy phu thu6c rCt nhi6u vio cAc thuAr
toin nOi suy.
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II. NOI DI.NG VA KET QUA NGHIA\T CUU

1. XAy dmg 6lu6i

Nhu ching ta di biet, circ DTNC chi c6 the
duo.c lAy mlu (do dac) <r nhfing vi rri rdi rac (h[u
han vi tri drroc xlLc dinh ll l. hinh lu). Cii sri ta c6
b6 sci lieu thuc tdgdm n miu (x;. \,i.2,): troug d6 :

{(xi, yi) voi i= l,n } li toa dO cria cric cli€rn li1'
mAu; zr (i = I,r) ld thuOc tinh tai diem lil nrau
thu i d6 (hi)m luong thinh phAn c6 ich hotc d6 cao
mAi tdng chira nudc, via ddu...) c6 thO bieu di€n :

{(xi, ),i, z) r,6i i = l. r }

= z = F(x,),); x.1, eD.

Tr0n thuc te F(x,y) duoc xic dinh mot cich rdj
rac bing cILc thuAt to6n nOi su1 .

Ta tien hiuh chia DTNC thinh cric mrinh corr
g hoac hinh chi nhAt.
dan-s hudn-s ha1, di

h dung,n rnlt phirr-r:

ntit phing son_q son_q

vdi truc OY. Nhu v4y, D Ie rap hr:p n x rn rninh.
thuon_q goi IA clc O lu'oi. De th)nh lAp cic bin ctrj
ding tri bang miy tinh phrii l)nr,tiriu df IiOu bing
c6ch n6i suy cho cic nrit O lucri d6.

2. Cdc thuit toin n6i su-r

HiOn c6 nhidu phuorrg phip noi suy. Ch0ng <i6u
sri dun-t thuNt tolin theo tron_s sei. Cij su c6 n cliern
voi ciic _cii tri Id lz1,22,.,.,2,.) , giA tri nOi su;, tai
nlt ludi (211) nAo d6 duoc xic dinh nhu sau :

tl --" 
?,"'-'

n - sO lAn cln cua mit luoi nOi suy, )"; - tron_r sO

(luong gia quydn) thir i n)o d6- z, - gii tri tla biCr
tai diern iii lAn cin nrit lLrdi ciin xirc dinh.



Trgng sCf co gi6 tri trong khoiing 0- l, phr,r thuQc

vlo khoing c6ch gitra mit ludi cAn nQi suy d€h

c6c l0n cln dd bidt ctia n6, cdn phr,r thuOc vAo

phuong ph6p nQi suy. Hipn nay c6 nhi€u phuong

ph6p nQi suy [2] ; phtong phdp nghich ddo khodng

cdch (Inverse Distance to a Power), phuong pfuip

dd cotrg tdi thidu (Mininum Curvature), phtary
phtip hdi cluy da giric (Polygonal Regression),
phuotrg ph,lp Sheprad (Sheprard's Method),
phuong phdp nOi suy tam gilc (fri;urgulation with

Linear [n lation), plruorrg ph(tp Krigitrg. Qua
nhidu tii liOu vA kinh nghiOm thdy : phuonC phep

Kriging ld kh6 song rdt mdm deo, sri dung tOt cho

hAu hcl c6c loai df liOu dAu vAo, rA't hiQu qui, nOn

thuong duoc su dung vd ld phuong ph6p nOi suy

mlc dinh ciia nhidu phAn mdm: Surfer, Datamine...,

Hon nila, bang phuong ph6p ndy, vdi cic hAm cdu

trfic, xAc dinh duoc tinh ding hudng hay di hudng
ciia DTNC mA bang c6c phuong ph6p nOi suy kh6c

rdt kh6 holc khOng thO x6c dinh du-o. c.

C6c thuAt to6n nOi suy n€u tr€n ddu x6t deh bO

tham s6, m6i mOt chring rinh huong rdt l6n ddn kdt

cluii thuc hien bAi to6n thuc t0. Bo tharn so nly g6m :

- BAn kinh tim kiOm (Search Radius), phn hqp

v6i b6n kinh rinh huong m6u. De nAng cao d0

chinh x6c, theo chtng t6i, b6n kinh nghi€n criu chi
n€n l6fy b;ang 213 b6n kinh einh huong m6u tinh
to6n duoc. T{t ca c6.c th6ng tin z; nim trong b6n

kinh niy m6i duo. c tham gia nOi suy cho zr ndo d6

(hinh lc).

- Hinh dang vung tim kidm phrii phn hop v6i
t(nh dang hudng hay dihuong cua DTNC. Hinh lc
mrnh hoa cho trudng hop dang hudng.

- Hudng tirn ki€m (hudng bion ddi manh nhdt

c'ia DTNC ), cho truong hgp c6 bien dcji di huong.

Ta dI bicl, trong thuc to cic th€ dia cht't thudng
cir clc drit gAy. C6c thuAt toAn vua nOu n6i chung

chua thd hien duoc. Dd girii quyet vdn dd nAy,

trong mo hinh tinh to6n, theo chung tOi cAn phdi

xem x6t he thong dftt gAy nhu ld tham sd cua thuAt

to6n, nghia ln phrii khrio s6t, mO ti, th6 hi€n duoc

c6c dfit g6y trong thuAt to6n nOi suy.

H0 thdng drit gAy c5 thO mO tri nhu c6e "mdt"

chia c6c ldp d6, hinh ehiOu ciia n6 theo phuong zt
c6 thd li duong (lines) hoic li midn da gi6c kh6p

kin (polygons) n€u li phric tap. Ta x6t moi quan h€

gitra c6c dft gAy, t+p hgp didm ldy m4u d6 biei vA

vi tri 0 ludi cAn udc lugng giA tri ; gid sri hg thdng
gdm nl dftt g6y dugc x6c dinh nhu sau :

fault = { z = F1 ( x,y/(x,y)eDi}

(i = l,n1 ),

Khi d6 vdi (xo, yo)eD - top d0 ctia giA tri cdn

udc luong, x4y dung ho c6c dogn thdrng ndi (xg, y9)

v1i chc n didm mAu (x;, yi) :

Lines = {(x,y)eD/V = Xot (x-xi)*(y-yo)/

(yi-yr,); Min(xs,xs) < x < Max ( x9, xr)l

Vdi i= l.n.

N€'u midn D khong c6 h€ th6ng dfrt g6y, khi d6

m6i didm mAu (x;, yi) trong birn kinh tim krOm c6

rinh huong boi trong sd nOi suy tdi cdc gi6 tri (x11,

yo). Ndu h0 thdng drlt gAy tdn tai, khi d6 tai (xi, yi)

b6n kinh tim ki0m c6 trong sd iinh huong bing 0

tdi gi| tri tai (x0, y1y) ndu doan thing ndi (xi, yr)

khOng tham gia vAo trong sO trung binh de uoc

luon,e gi6 tri tai (x0, yo). \/3 met hinh hoc, dirt gAy

chia midn sei lieu (c6c didm m5u) thenh hai midn

con so vdi vi tri tuong doi didm cdn udc luong :

mot midn gdm nhtng didm mdu "cing phia" v6i
didm u6c lrrong, midn kia lA nhfing didm cdn lai. d
ddy cfuc tAc gi6 sti dung thuAt to6n tim giao diOm

ciia c6c doan th6ng I I l.

4. Him s6'xip xi

Bdirodn:[(xi,yi) ; i= 1,...,n]

-z = F(x); z e [xr, xn I

Trong d6 { xi } lA dAy don diOu t[ng, z = F (x) li
hAm girii tich trong tung dian eria tAp lxr.xnl. Muc
dich cria ta ld biefu di6n c6c duong dinl trt o dang

duong cong liOn tuc (hAm z = F(x) khOng nhdt thrOi

phrii ta hdm di qua c6c didm dd bict).

Vd lj, thuycl tdn tai, z = F (x) lA da thric bac (n

+ l) di qua n diem mAu (do dac). Tuy nhi6n v6i da

thric bAc cao, gi6 tri bi0h thiOn rdt phric tap, thuong
rdt kh6 phn hqp voi thuc t€'. Do d6, thuong tim
c6ch xdp xi (n) ditjm m6u bang cdc him da thitc
bflc thdp trong tring Op con li€n tuc cria tAp lx',xnl.
BAc ciia da thfc phu thuOc vd,o sd didm m6u cua

m6i doan con. Hdm bAc ba (Cubic spline) vi hdm

tr6n bAc hai (ParaboliC blending) li nhfng xdp xi
didn hinh duoc su dung trong c6c phdn mdm hi€n

nay tr€n th€ gidi.
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5. ung dUns

Bdi todrt th\rc t,'t rY rnOt mo' duoc th[rn dd blng

I 17 gieng khoan, hi€P vd mot

:r; gip o,i gav oi un nitY du<rc

Uei iri'trong ttron ludi rdi rac'

iai m6i vitli. c6c giong k oe'.tq 0+t gl1

;19 
"q I 

srr i en r-l l::, l;:f}tffi :T:t,l;Lll
nhidu thOng s0 Phan ar

ii"i. f.y tttu,-at (.i. thuOc tinh)' De c6 dt liOu.phuc

"" if-lia, ko ki thuat khai thlc mo' du biro chi€u sau

;il ;;J;* cong nghicp "' cin thiet thdnh lip bdn

i6'crlidu cio mal ting khchng cong nghiep'

Dc bli tolrr c6 kct qui thoi ding' trorlg fng

duug cdn liln ro :

- Mttc ti€tr: mO hinh hoii ddi tuong dia chit :

mo ti frintr hoc' xac dinh dang cic thuOc tinh cdn

ngf ian c0u...' r'6 brin dd ding tri'

- D6'i ttortg ttgliett crhr : truong dia hoA' rno

khoeng .a. ioui. ting (lop) khoang c6 giir trt cong

ngh i0P,. '.

- Ydir t6' I'tirth ltor': ranh gi6i DTNC : mo' thin

qu4ng, c6c dft gAY"'

- 'l-lttL6t' tirilt " 
c'ac thlnh phdn phiin lnh chdt

fuono OiNC bang clrc tinh chdt' ho6' lj ' k!,thuat :

;;i;";;' cnieJ adv' do cao 'r6i 
(tru) r'ia ; dQ

thrim...

- Cdrtg c'tt tlttk' lrilrr : thuAt to6n vd cac chuong

trinh mlY tinh.

- Co' so ctli li€u: nhAn th(tc DTNC dua trcn co

si! tap hop nhfng giA tri tai clc didm quan s6t roi

r4c (kOt qui Co dac, ph0n tich mdu"') :

SCT= {xi,)'i,zi) ; i=1"'n) t4-11

t[ hinh hoc boi thu tuc Mapping' C6 hai hinh thuc

ttre trign Mapping: 2 chidu vii 3 chidu'

DC gitii quyet ttru tuc Mapping (girii quyet bni

toi,n ti,i. toi, khi xay durrg phAn nrdm fng dqng'

c/ac t/ac giri <Jd nghi thuc hi€n rnot so thu tuc

chuong trinh co so sau :

1. XAy dung lu6i di6m trong khOng gian DTNC

(th0 tuc GENGRID)

Vi du : tao lu6i ddu theo hai hu6ng x 1'1 1' (/rirt/t

t b).

- Coi thtj tuc : GENCRID (xgr' ygr' xrnrn'

xmax, nx, ny) I

+ (xmin, ymin) (xmax, ymax) l) hinh da gilc

chfa tap 14- 1 l.

+ nx - so dudng ludi theo hu6ng v! d0 x'

+ ny - so durrng lrroi theo hu6ng kinh do y'

- Kct quri trong 2 ming 1 chidu luu toa d6 cua

c1c rrut lu6i :

+xgr(i)=xi (i=1'nx);

X; - xmin + i'k(xr.tlax - xmin)/nx

+y,qr(i)=Yi (j=1,tiy);

),i - Ylnin+j*(Yrnax-Ynlin)irr;'

2. Xitc dinh gi6 tri tai c6c n0t ltJ6i (th0 tuc

TNTERGR)

- Goi thu tuc INTERCR (xgL' Ygr' SCT'

Parameters, z)

- SO lieu vdo :

+ xgn (i), ySr (l) - toa dO clc ntt luoi ( i' j )

+ SCT - tap hgp c6c gi6 tri cua didm rnau [4- 1l

T4phgp la-llgoilatAphgpc1cdidmmAu 
(Set + Parameters - b0 c6c tham sO niy phq thuQc

of control Points) trong d6 i 1')o vioc lua chon c6c phuong phlp noi suy di neu'

+ Circ ciip (xi,yi) lI cAc toa dO' xAc dinh. r'i tri . Buu kirtlt tin ki€fu (Seurclt Rutlitts) '

,tiern .fuan ti, ntn uC mlt cua DTNC trong khong

gian, chiou theo phuong tiiing arrng' 
t., ;f;?,ll:cAc 

SCT tham gia thuat todn not suv

+ 21 - thuoc tinh ctla doi tuortg 
Hinl.t clangving tint ki€nt ; (hiilt trbnl elipse...)

"r#;',:i:["Jrii;";irf ^ff9'J;! ti!! ill* Mo tLi ,inhhu6ng c6 "hu6ng" cua ciLc thuoc tinh

.""Sisl sao cho lA mot xap xi tot nlil do.nS lldl o Hitnt u'otlg so (thLtitt to/trt ttbi stttt)

:i;il*:i.T:i:: iX ,i[li]"J":llllllf:l; ?u.rn :tn :uc 
do phu thuoc gira cac Scr i'di

xi him so. Kct quI ti Uieu dat DTNC bang vioc m0 nfit lu6i not suy'

l)o
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o H€ thong dth gdy rrong ddi tuong (Faulted) :

- Su rinh huong cria hO thdng dtt gdy (Fautrs)
d6ng v.airtro nhu ring bu0c gidi han c6c SCT tham
gia udc luong gi6 tri tai m6i nirt ciia lu6i.

- KCt quri thuc hien gi6 rri u6c luong cho c6c
nit tudi di<im girla cila d ludi thudng duoc luu
trong mring 2 chidu z(i,j).

3" Bidu di6n ddi trldng dang 2D (GR2D) xAy
dLlng c5c ttuong dSng tri - Coniouring dua theo
ni;uy€n t5c tim didm "ldn cdn" tr6n c5c canh cOa 6
ludi"

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

- S0 li€u vdo :

"r xgr(i), ySr(i) - roa do cac nfit tu6i (ij)
+ Z(i,lt - gi6 tri dd udc luong cua thuOc tinh tai

cec n0t ludi.

ham sei lua chon hdm xA'p xi dd v€
e!a:- tri.

- Ket quri.: v€ c6c ducng ding rri cho rhudc tinh
nghiOn criu vd luu chtng vio mdng c(i,j,k).

thu6c vao y1u cdu thu. c t6, nhi6u khi cdn :

zi. Bidu diSn ddi rudng 6 dang 3D (cR3D). Xay
dung c5c khung drta theo nguydn tdc xdp xi him
sd doc theo c6c canh crla 0 lu6i.

- Goi thii tuc : GR3D (xgr, ygr, z, Smooth)

+ xgr(i), ySr(i) - toa d0 c6c nfit lu6i (ij)
+ Z(iil - gi6 tri'dE udc luong ciia thuoc tinh tai

cAc nut ludi.

tbl

a - c|c didm ldy mAu (do dec) dd duoc x6c dinh, b - t4o lu6i di€in,
c- b6n kinh tim kidm (nOi suy) R, rrong trudng hgp ding huong

xlclx

- Kdt qud : bidu dien ddi tuong khOng gian 3
chidu.

So dd tdng qudt thudt todn ru d hith 2.
So licu ddu vio Gridl.dat d dinh dang rrcng t€p
nhu sau :

00
3036
2844
2388
1560

4888
2r36
2520
3264
3492

5828
t

-l

-l
100

t::

Hdng thrl nhdr luu trri gi| fti dang Text, ung vdi
c6c giit tri Xr;n, Yr;n, X.r^, Y*r^.

TD hdng thri hai : cOr 1, 2: cdc gi6 tri X;, y; 
;

cOt 3 : thuOc tinh. Ndu mang gi6 tri -l c6 dfit g6y.
Ndu khdc -l ld gi6 triZlraiZ(Xi,Y),6 vi du id do cao
m6i tdng kho6ng dat gi6 tri c6ng nghiOp.

khi chay file"E;<p, chLrong trinh sE cuo. c
thuc hi€n. kei qui cho ta bar d6 ding r:; cDn, vor
c6c drit gAy co mlt.

C6c modul phdn rndnr c6 tinh rno vi llnh hoat,
nOu thay dcii df liOu dAu vio, brin dd duoc vE sE

kh6c nhau, dic bicr vdi c6c d0t g5y (hinh 3 , 4).

N€u cing thu&t to6n nOi suy, phAn mdm d,;oc
lAp vd co biin c6 kdt quri gidng vdi c6c phdn mdm
rat thOng dung nhu Surfer vd chuyOn dung nhrr

mai vd kh6 s6t vdi thuc td.

Cdc modul phdn rndm ndy dang cdi ddt
tai Trung COng ngh€ Tin hoc, trudng Dai hoc Md -
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Hintr 2. So dd thuAt to6n



e Hlnh 3.
Bidu dd ding cao m6i tdng

siin phdm, theo sd liQu
phuong6n I (Gridl.dat)

Hinh 4. -+
Bidu dd ding cao m6i tdng

sin phdm, theo sCi liOu
phuong 6n2 (Grid2.dat)
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SUMMARY

Pol nt spa!ial quantlfliation (lhtbrpolatlon)
methods and the problem of complllng leollne maps

by computers

disadvantag€ that they still cannot show irregular
features, such as 'when the fault systems are
presehled in the objects of the study.

Ngdy nhdn bdi : 10-4-2002

. Trtrdng dai hoc M6 - Dia chdt
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