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VE MO HINH LUGI SU DUNG TRONG

CAC PHAN MEM TiCH HOP DiA CHATMO -
AP DUNG CHO KHOANG SANG DANG Via

1. Téng quan

Phan mém tich hop dia chat-mé danh cho cac
khoang sang dang via la Hé théng Thong tin Dia ly
(Geographic Information System - GIS) dwoc ap
dung réng rai trong nganh mé cac nwéc. Phan
méem ludn bao gém nhiéu modul cong viéc. ttr tréc
dia, dia chat dén khai thac mé. Khoang sang dang
via nhw khoang sang than c6 cac dac diém nhw
vach/try via, dit gay, mét via, chap/tach via,... Cac
dac diém nay dugec tinh dén trong phan mém tich
hop dia chat-mé danh cho khoang sang loai via boi
ap dung céng cu md hinh Iwdi (grid model) frong
phan mém. Mo hinh lwai duoc sty dung dé mé hinh
hoa than via, cac dac tinh phan bé cua via (chiéu
day, cac chi tiéu chat lwong,.. ), wéc tinh tai
nguyen/tru lwong, tinh toan khdi lwgng cong tac
ma, 18p ké hoach khai thac hadm 1o/ 16 thién, t0| Ly
hoa khai triedng 6 thién,... Bai bao gioi thiéu vé mo
hinh lwdi bao gém cac khai niém, céc phwong
phap ndi/ngoai suy di liéu (nhw khoang céch
nghich dao, dia théng ke, kriging,...), cling nhw
trinh bay mét sé (ng dung nhw d6 hoa trirc quan,
vé duéng déng mc,... sir dung phan mém Minex
vOi dib liéu dia chat cla khoang sang than déng
béng séng Héng.

M&i mé than hadm 16 hoac 16 thién tir giai doan
khao sat, tham do, 1ap dw an (thiét ké&) dén giai
doan san xuét s& hiru rat nhiéu théng tin trac dia,
dia chat va cong nghé mo. Cac théng tin nay duoc
cac ky sw trac dia, dia chat va khai thac mé s
dung, trao ddi nham dap tng yéu cau cong viéc
clia mdi bd phan. Néu truwdc kia cac sb liéu nay
duge x ly thi céng (Iweu trén gidy) thi nay da dwoc
sb hoa, thwe hién trén may tinh véi sy tro giup cla
phan mem tw dong hoa thiét ké (CAD) chang han
trén nén Autocad,... Mac du vay, hiéu qua tin hoc
hoa cta cac cong thc ky thuat nay van hét strc han
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ché [1] do cac phan mém nay chi Ia nhitng modul
chwong trinh hoéc khong chuyén dung cho céc
cong tac dia chat-md, nhd 1& nén thiéu tinh déng
bd, khdng dworc cai dat cac thuat toan phuc vu cac
bai toan nganh mé (mé hinh hod, tinh toan khdi
lwong, lap ké hoach, van tai, i wu hoa khai
trwdng, quan |y chat luong san pham,...). Trong khi
dé, nganh mo cac nudc da ap dung rong rai rat
nhiéu phan mem tich hop dia chat mé trong do c¢é
cac phan mém chuyén cho khoang sang dang via
nhw Vulcan, Minescape, Minex, CAE Strat 3D, .. . [2]
voi day di cac modul cong viéc déng bé cho cac
cong tac trdc dia, dia chat va khai thac mé. Trong
rat nhiéu cac tinh nang cla cac phan mém loai nay
Xin gi&i thiéu v& mé hinh lwdi (Grid model) - Céng
cy lap md hinh hiéu qua, phi hop nhat voi cac
khoang sang dang via.

2. Khai niém vé mé hinh lwéi

Trong cac thong tin dia chét vé khoang sang, di
liéu 16 khoan 1& dang tin cay va quyét dinh. nhat dé
Iap mé hinh via. D liéu 16 khoan glong nhw cac
dlem dém trén hinh chiéu bang. Van dé 1a pha| b:et‘
céu tric thay ddi nhu the nao gilra cac diém mau
nay. Tai cac diém mau, cac thong s6 nhuw chidu
day via va I6p dat da da dwoc biét, sé dwoc st
dung dé woc tinh gia tri cac théng s6 nay tai cac
diém khéng c6 sin mau. Qua trinh nay cé thé
duoc dat tén la viec mé rong div ligu. DI liéu co
thé duwoc mé rong thdng qua cac bé mét hai chiéu
hoac khéng gian ba chiéu. Trong qua trinh mé
rong, IwGi hinh vuéng hodc chir nhat, khung day
(wireframes) dwgc ap dung 1&n mét dién tich. Ludi
tam giac (triangulation) 1a mét loai Iwéi nhan tao
khac, duoc ap dung trén thyc dia. Sau dé, cac
phuong phap mé& réng nhw khodng cach nghich
dao, dia théng ké duoc ap dung.
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Trén hinh chiéu béng, cac di liéu 16 khoan dwoc
phan bd khéng déu. Lwéi la mot mang phan b déu
dwoc hinh thanh béi cac tam giac, hinh vudng hoéac
hinh ch nhat. Cac diém mau phan b khéng déu
chuyén thanh dang phan bb deu néu cac diém nut
dwoc gan cac gia tri tham s6 nhw chiéu day va
pham cap tai cac diém nt. ‘Noi cach khac, cac gia tri
nhw chiéu day va pham cap dwgce woc tinh tai cac
diém nat, tao ra két qua la cau trac div liéu déu (hinh
H.1). R&t nhidu diém nit dwgc tao ra bang cach
chdng mét khung day Ién trén bé mat.

N

o L

i=1 i=2
® - L& khoan; O - Diém nut
H.1. Gan gié tri cho céac diém nat

Céac gia tri mau dwoc phan bb khong déu (cac 16
khoan) dwgc m& rong/phan bd cho dién tich bang
mot s6 cach tiép can:

» Cac phwong phap cb dién (tam giac, da giac);

» Phwong phap khoang céch nghich dao;

» Phwong phap dia théng ké.

Cac phuong phap nay thwong dwoc str dung
dé gan cac gia tri nat béng cach sr dung cac di
lidu 16 khoan. Cac nut dwgc can chinh théng qua
cac lwoi hinh tam giadc hoac hinh chir nhat (hinh
H.2, H.3). Tinh toén toa dd cua cac nut luai la mot
qua trinh toan hoc don gian. Gia thiét sb lwong céc
nut theo hwéng x la n va theo hu’0’ng yla m. Tong
sO nut trén lwdi 1a mxn. Neu mdi diém dwoc biéu
dién bangp(l i i=1,2,..., n; j=1,2,..., m), thi p (i, j)
|4 ham so cla cac toa do X va yi:
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H.2. Luoi duge xép chéng Ién
~ céac 10 khoan phén bo khéng déu

H.3. Tao ra cac da giac va tam giac

Trong do, Xi |a toa d6 dbng clia cdt thir i va y; 1a
toa dd Bic cha hang the j. Khi d6 x; va y; co thé
dwoc tinh bang

Xi=SyHi.AX; (2)

Yi=syH.Ay. (3)

Trong do, Ax va Ay la khoang céach gilta cac
duong x va dudng y va s, va syla cac toa do géc
cho phia Pong va phia Bac mét cach two'ng trng.
Sau khi tinh toan toa dé x va y cla tat ca cac nut,
budc tiép theo la tinh toan toa do thtr ba co thé la
chiéu day via, phdm cap, mirc cao hodc bat ky
tham s0 nao khac. Tham sbltoa dd thir ba dén t
cac diém mau xung quanh bang cach mé rong cac
tham sb 16 khoan dén cac diém nut nay. Dé thyc
hién muc dich nay, c6 mét sé phwong phap nhw
binh phuwong khoang cach nghich dao, dia thong ké.

3. Cac phwong phap gan gia tri

Buwdc tidp theo cia viéc tao Iwdi Ia giai doan gan
gia tri. Cac ndt trong mét phang 2 chiéu (2D) va cac
khéi trong khong gian 3 chiéu (3D) duoc gan cac gia
tri tham sé. CAu triic nay la co s& cho cac mé hinh
2D va 3D. M6 hinh héa than quang 2D va 3D c6 thé
dwoc thwc hién bidng mét sé phwong phap khac
nhau. N&i cac mat cat dwoc thwc hién qua than
quang va mo hinh hoa khdi 1a cac phuong phap chi
yéu dwoc sir dung. Cac mé hinh khong chi cho hinh
dang cua than quang ma con cho tinh toan khéi tich
va triv lwong. Viéc tao lwgi tam giac hodc lwdi hinh
chir nhat déu yéu cau phuong phap gan gia tri. Cac
phwong phap toan hoc thuwéng dwoc str dung la:
khoang cach nghich dao; dia thong ké.

3.1. Phurong phdp khoang cach nghjch dao

Phuwong phap khodng cach nghich dao thuwe
chat 1a phwong phap trung binh trong sb6. Tuy
nhién, trong s0 dugc tinh nguoc lai. Khoang cach
ctia diém lady mau (16 khoan) dén diém gan gia tri
(nut) cang xa, déng gop cuta diém l&y mau vao ket
qua trung binh cang it. N6i cach khac, diém mau
gan hon c6 nghia la anh hwdng nhiéu ho’n dén gia
tri dwoc gan. Y twcng co ban & cung cép hiéu tng
cua 16 khoan 1én diém ma & do phép gan sé dwoc
thyc hién, co lién quan nghich dao voi khoang
cach gitra chung. Diéu nay duoc thic hién bang
cach lay trung binh trong s6 clia cac gia tri tham so
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theo khoéng céch nhw hinh dwéi day:

2(i,)= “: : (4)
k=1 (w a)

Trong dé: z (i, j) - Gia tri dwoc gan (chang han
pham cép, chidu day) tai diém nut trén hang thee i
va cot thir j; z - Gia tri tham s6 dworc thue hién b
16 khoan thtr k (méu); A j - Khoang cach gitra 16
khoan thr k va nut (i, j); a - Bac cia qua trinh
khoang cach nghich dao (théng thwéng a=2 va
phwong phap dwoc goi la binh phwong khoang
cach nghich dao).

Khoang cach giira 16 khoan va cac diém nut co
thé dwoc tinh toan mét cach don gian bang:

2
Ak = \/[Bx (i.j)- D”] -[8y(i.i)-D; | . (5)
Trong do: dx(i,j) - Toa d6 x clGa ndt (i, j); dy(i) —
Toa do y cla nut (i, j); D" - Toa dd x cla 16 khoan
ther n; D", - Toa d06 y cla I6 khoan thir n.

Phuwong phap nay chap nhan rang cau tric dia
chat c6 tinh chét tuyén tinh. Trong trwong hop
chiéu day hodc phdm cap thay dbi dot ngot,
phwong phap khoang cach nghich dao co thé that
bai trong viéc xac dinh mot két qua tdt. Mat khac,
&rng dung cua phwong phap nghich dao khéng chi
gi¢i han & tinh toan 2D ma con cling c6 thé dwoc
st dung trong tinh toan 3D.

3.2. Phwrong phép dia théng ké

Khai niém co ban vé dia thdng ké 1a s bién ddi
theo ving clia cac tham sé. Khéng chi st dung
cach thirc xac dinh va mé ta ma phuong phap xac
suat va théng ké ciing dwoc st dung trong cac
phép tinh trong dia théng ké. Néu mdt cau tric cta
mét than quang bén trong mot vang giéi han co thé
giai thich dwoc vé mét toan hoc, thi ¢6 thé néu ré
hanh vi d6 bang cac phwong trinh va st dung
chung dé wéec tinh. Khi sw bién ddi khéng thé dwoc
xay dwng béi cac mé hinh toan hoc thi diéu do cé
nghia la cac gid tri mau cho thay hanh vi ngiu
nhién va cac phwong phap thdng ké xac suat co
thé dwoc ap dung & dé. Dia théng ké khong chi
xem xét khoang cach gitra cac diém mau va cac
diém gan gia tri ma ca vi tri va hwéng cla ching
v&i nhau. Ngoai ra, trong qua trinh wéc tinh, khdng
chi chénh 1&ch gilra cac diém mau va cac diém gan
gia trj dwoc tinh dén ma con xem xét cac phuong
sai clia cac mau bén trong dworc tinh dén. Diéu nay
c6 nghia, dia théng ké khong chi lién quan dén
khodng cach gitba cac diém mau va cac diém nat
ma con lién quan dén sy bién ddi gitra ching vé&i
khoang cach va hwdng. Hai giai doan chinh cia
qué trinh thdng ké la mé hinh variogram (ham céu
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tric) va phuong phap Krngs famong).
3.2.1. Mé hinh variogam

Cong cu chinh ciz @z ©dnz k& 1a md hinh

variogram. Variogam co ©= Sroc dinh nghia‘ la -

biéu dd biéu thj méi quan 72 oz ¢ "oang céach va

phwong sai tham sé thec ng nhét dinh.
Trong giai doan wéc tinf. nd s_, ,mg dia tho‘ng
ké st dung dong ph ':'; sai gira cac diém mgu
va diém/dién tich/thé tich m2 & @4 vidc gan gia ftri
dugc thue hién, va cac :i'; phwrong sai gilba cac
diém mau anh hwéng d&n &em @ d2 mé rong mét
gia tri. Ban dau, mét md hinh variogram bidu hién
moi quan hé gilra khoang c2ch v phuong sai
ducoc xac dinh. Phuong sz (=

N

> (z-2%

— n=1
e —E (6)

Trong dé: y(h) - Phwong sai cia cac cdp mau nam
cach nhau khoéng cach h (32 T2) z - Gia trj tai mau
z;z'- Gia tri tai mau co R"::“; czch htinhtlr z; n
- Tong sb cap nam céch nhau khoang cach h.

DPéi véi méi khoadng cach h khac nhau, phwong
sai y(h) dwoc tinh toan (hinh H.4). Trrong ng voi
phan phéi clia cac cidp h-y(h). mat md hinh toén
hoc dwgc thir nghiém d@é lam phi hop. Xu huéng
chung la st dung mdt trong cac mad hinh variogram
dwgc xac dinh trwdc chang han, hinh cau, sé m,
Gaussian, tuyén tinh,...

Y(h)“ a . ° ° L0,

H.4. Cac gia tri phwrong sai khac nhau dugc déanh
dau cho cac cdp mau & khoang céch h (lag)

Dé thuc hién muc dich nay, cac cap mau duoc
tim thay cho mét huéng long giac nhat dinh 6° va
cac khoang cach tré h, 2h, 3h, ..., nh. Do c6 kha
nang khéng tim thdy cac cap co diéu kién vé
hwéng va khoang cach mét cach tuyét déi, dung
sai khoang cach +Ah va dung sai hwéng (gdc)
+AB® duwgc xem xét. Cac thong sb, chéng han nhw
chiéu day va pham cap dwoc thwe hién bdi cac
diém mau, dwoc s dung trong cong thire va gia tri
phwong sai dugc tinh toan. Sau khi danh dau
phuwong sai trén biéu dé “h-y”, phwong sai thuc
nghiém sé duwgc vé. Sau dé, variogram 1a dd thi
giai thich quan hé phwong sai so v&i khoang cach.
Céac diém variogram thuc nghiém chi ra mot xu
hwong va can dién giai dé quyét dinh md hinh nao

l
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phu hop nhat. Cac diém rdi rac c6 thé dwoc xac
dinh vé& mat toan hoc & dang phuwong trinh, con
dwoc goi la mé hinh varipgram. Mo hinh variogram
twong tw nhw md hinh hoi quy (hinh H.5).

v(h)4

Range
(radius of
influence)

Sill
(regional
variance)

B

Nugget :
effect ;

h

. H.5. M6 hinh variogram dwgc lam phu hop cho
cac diém roi rac cho thay quan hé phuwong sai
khoang céach; quan hé *h-y(h)”

Trong d6 thi c, dwoc goi la hiéu ng tw sinh
(nugget effect), ¢ - Ngwdng - phwong sai theo ving
(sill - regional variance) va a 1a mién - ban kinh anh
hwdng) (range - radius of influence). Nugget 1a gia
tri chénh léch & khoang cach béng khéng. Thong
thuwdng, nugget phai béng 0 do cac van dé iay
mau, dung sai trong ghép cap va sw khong nhat
quan vé cau tric, nugget vt qua sé khong. Do thi
tot nhat va phuong trinh todn hoc (md hinh) cia do
thi cho cap “h-y(h)" dwoc quyet dinh bang cach giai
thich trec quan vé mot s0 mé hinh dwgc xac dinh
trwéc nhw moé hinh hinh cdu, mé hinh md, mé hinh
De-Wisjian, md hinh tuyén tinh. Cac mé hinh duoc
phan loai la cac md hinh ¢é ngwéng va khéng co
nguwéng. Ngudng duoc dinh nghia 1a nén tang khi
phwong sai tré nén song song vé&i truc h. Khoang
cach khi dd thi dat dén mirc nguéng dwoc goi la
mi&n. Mién cling c6 thé dwoc coi la ban kinh anh
hwdng. Cac mé hinh dwgc dwa ra dwdi day.

M6 hinh hinh cu:

3.h K
y(h) = 0[23 aJ+CO h<a (7)
ctc, h>a
M& hinh tuyén tinh:
y(h)=(a.h). - (8)
Mé hinh s mii:
y(h)=c.(1-e"?). )

Trong do: ¢ - Gia tri nguéng (sill) (gia tri khéng dbi
kﬁi cac phuwong sai tré nén song song véi truc h);
Co - Hiéu rng tw sinh (nugget) (phwong sai khi
khodng cach bang khong); a - Mién (khoang céch
ma phwong sai dat dén gia tri nguao’ng)

Mbt khai niém khac trong dia théng ké la hwdng
va su thay ddi clia cac variogram theo cac huong.
Néu cac mé hinh variogram dwoc phat trién theo
cac hwéng khac nhau cé thé dwoc chdp nhan 1

ddng nhat v&i nhau cé sai sb, thi than quing dwoc
goi la dang hwéng va nguoc lai l1a di hwong. Mo
hinh variogram twong tw co thé dwoc st dung trong
qua trinh wéc lugng kriging cho tat ca cac huéng
néu su ton tai clia dang hwdng duoc quyét dinh.

3.2.2. Phwong phap Krige

Dé mé rong div liéu mau va st dung né dé du
doan cac gia tri chwa biét, phwong phap Krige
dwoc ap dung. Phwong phap Krige 1a mot phwo’ng
phap mé réng va wéc Iwong trong d6 cac tham sb
dwgc gan gia tri cho cac diém bang céc dlem lay
mau xung quanh. Muc tiéu la tinh trong sb6 an cho
maéi diém lay mau. Muc dich cla viéc phat trién mé
hinh varlogram |4 dé xac dinh phwong sai nhw 1a
ham s6 cta khoang cach va xac dinh phwong trinh
toan hoc sé dwoc st dung dé tinh toan cac sb
hang ma tran déng phwong sai. Cac thuat nglr nay
sé duwgc st dung trong giai doan thiee hién phuong
phap Krige. Phwong phap Krige, dwoc phat trién
b&i Krige (1966) la mét phuong phap wéc lwgng
lién quan dén cac dong phwong sai gitba diém gan
- cac diém mAu va ciing nhw bén trong cac diém
mau v&i nhau. Dang phwong trinh va ma tran sau
khi l4y dao ham, mét cach twong (rng:

z*(i,j)=iwk.z x); iw =1

Trong dé: z*(l ) - Gia tri dwo’c gan-cho diém nat (i, i)
lien quan dén cac diém mau xung quanh (16
khoan); z(xk) Gia tri tham sb cla diém mau X Wi
- Trong sb cla diém mau k.

Biéu dién don gian clia cac ma tran & dwoi day:

[0xd-[Wi=[00. (11)
Trong do: [0k - Ma tran bao gdm phuong sai gitra
cac diém mau voi nhau; [0.,] - Ma tréan bao gom
chénh l&ch gitra diém gan gia tri va cac diém mau;
[wy] - Ma tran trong sb.

Ma tran trong sb dwoec tinh toan va céac trong sb
dwoc st dung dé wdc tinh théng sé khong xac
dinh tai diém gan gia tri. Cac gia tri phwong sai o
trong cac ma tran dwoc tinh béng cach dat sb
lwong khodng céch gitra cac diém mau (Ay) VoI
nhau va cac diém mau - cac diém gan gia tri (Aw)
vao s hang h trong mé hinh variogram.

Dia théng ké cé pham vi (ng dung rong rai
trong viéc lap mé hinh dia chét. Van dé chinh cla
phwong phdp nay 1a danh gia tryc quan va dién
giai variogram thwc ngh1em trong qué trinh phat
trién mo hinh. Sy phat trién nay co the gay tranh
cai va c6 tinh twong d6i. S6 lu’omg mau phai 1a sb6
lrong chap nhan dwoc; cé thé 1a mudi hai va chi
yéu la hon ba muoi. Mét trong nhitng wu diém cla
dia thdng ké la kha ndng wéc lwong 16i:

S g (12)
Trong do, e? - Sai s6 waoc tinh (phwong sai); Z* -

(10)
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Gia tri woc tinh; Z - Gia tri thyc té (Sinclair va
Blackwell, 2004).

4. Cac vi du minh hoa, sir dung phan mém
Geovia Minex

4.1. Tao céc dwong déng mirc

Ban dd dwdng déng murc thwong dwa trén cac
lwgi tam gidc hoac lwdi hinh chir nhat, dwoc chéng
lén khu virc mé dé dai dién cho dia hinh trong phan
mém may tinh. Cac diém nat trén lwdi dugce chi dinh
mot sb gia tri nhw do cao dia hinh, chiéu day va phadm
cAp & vach hodc tru via,... nghia la wéec tinh gia tri cac
tham s tai cac diém nit bang cach st dung cac gia
tri mau thu dwoc cla cac 16 khoan. Trong cac hinh
H.7, H.8 slr dung di¥ liéu cla try via 3 - Bao cao dia
chéat két qua khao sat, tim kiém, thadm do than Béng
bang séng Hong, 2004 (ving Binh Minh).

4.2. Tao cdc hinh éanh d6 hoa bé mat 3D

Bé& mat co thé duorc tao cho bat ky tham sb thr ba
nao dwoc gan cho mé hinh lwéi. Toa do thir ba cd thé
l& d6 cao dia hinh, chiéu day, pham cap hoadc béat ky
thir gi khac. Bé mat sé dwoc dat tén theo thong so6
thir ba cGa né nhw bé mét dia hinh, bé mat-day, bé
maét I&p,... Hinh &nh 3D cutia bé mat giGip nha nghién
ctru hinh dung nhirng thay déi tham sé.

H.7. Céac duong dbng mirc tru via 3

a)

H.8. M6 hinh khéng gian bé mét try via 3:
a - Hinh chiéu bang; b - Hinh chiéu bén

5. Két luan

Tt nhirtng két qua nghién clru trén day, co thé
rut ra mot s6 két luan sau:

> Khéi n_iém md hinh lwdi du’qc: cai dat trong
cac phan mém tich hop mo dia chat (dung cho cac
khoang sang dang via) Ia khai niém m& hinh hinh
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hoc méi so voi thyc tién &p dung mo hinh tam giac
cua cac ky s mo dia chat. Viéc tim hiéu mé hinh
lwéi mang y nghia thyc té cao déi voi cac ky sw

cling nhw cac co' quan quan Iy tai nguyén & Viét -

Nam. Day la kinh nghiém tir thuc t& quan Iy nha
nudc vé tai nguyén & Nga, Trung Québc:

» MG hinh lwdi gidp ap dung khai niém mé hlnh
khoi khai thac trong thwc té&, |a tién dé cho viéc Iép
ké hoach khai thac mé v&i sy tro gilp cla céac
ph&n mém may tinh trong san xuat mé than ham 16
cling nhw 16 thién. M6t trong cac bai toan khong thé
lam tht cong 14 ti wu hod bién gi¢i khai trierng mé
16 thién trd nén dé dang hon vdi viéc ap dung md
hinh Iwdi trong phdn mém tich hop mé dia chat.0)
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- SUMMARY

The article introduces grid model, some

| applications such as visual graphics, contour
§ drawing,... using Minex software with geological
data of coal mines of the Red River Delta.




