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1. Mé dau

Phuong phép Khoang cach - Tan suat - Nhan
dang ciing voi phuong phap Tan sudt - Nhan dang
la hai phuong phap phén tich nhan dang méi, da
dugc ap dung budce dau co hidu qua trong xir 1y -
phan tich tai liéu pho gamma hang khong, phuc vu
tim kiém va du bao trién vong khoang san. Tuy
nhién, cling nhu phuong phap Tan suit - Nhan
dang trudc day, phuong phap Khoang cach - Tan
suit - Nhan dang hién nay con ton tai mot sd han
ché, can dwoc nghién ctu khic phuc. Do la:
phuong phap Khoang cach - Tan sut - Nhan dang
hién mai chi dua ra dugc thudt toan phan tich dbi
sanh, xac dinh mic d6 dong dang ciia ddi twong
ddi sanh so véi ddi twong mau, lam co s cho viée
danh gia, du bao mirc do trién vong cua chung, khi
dbi twgng ddi sanh da biét; nd chua giai quyét duoc
nhiém vu tim kiém, phat hién, khoanh dinh ranh
gioi cic ddi twgng ddng dang cung nhu muc do
dong dang ctia chung khi chua biét trudc cac dbi
tuong ddi sanh, mot noi dung quan trong ddi voi
cac phuong phap phan tich nhan dang néi chung.
Phuong phép nay cling mdi ap dung cé hi¢u qua
db6i voi tai liéu di thuong phd gamma hang khong
ma chua dugc mé rong cho cac dang tai li¢u dia
vat 1y khac, ké ca tai liéu tir hang khong. Bai bao
nay trinh bay két qua nghien ctiu, hoan thién noi
dung cua phuong phap, bang viéc mo rong thuat
toan cho ca truong hop biét trudc ddi tuong dbi
sanh va truong hop chua biét trude ddi twong dbi
sanh, ciing véi viée xdy dung phan mém xir 1y trén
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may tinh tuong ung. Chuong trinh méi mang tén
QKCM. Chuong trinh méi nay da dugc ap dung
phén tich thtr nghiém dbi voi tai liu dia vat ly
hang khong (bao gdm ca tai liéu tir va tai liéu phd
gamma) trén mot sO dién tich bay do cho két qua
t6t. Hy vong, voi viéc hoan thién hai phwong phap
nhdn dang mai: Tén suét - Nhin dang va Phuong
phap Khoang cach - Tan suat -Nhan dang co thé
dua vao ap dung thuc té, gop phan ddy nhanh va
nang cao hon nita chét lwong cua cong tac xir 1y -
phan tich tai lidu dia vat Iy hang khong, mot ngudn
tai liéu hét stc phong phu & nuéc ta hién nay,
phuc vu cong tac tim kiém va du bao trién vong
khoang san.

2. Nji dung phuwong phip Khoing cach - Tin
suit - Nhan dang hién tai

Phuong phép Khoang cach - Tan suit - Nhan
dang duoc tac gia xay dung trén co s¢ van dung
két hop phuong phap phan tich tin suat theo thuat
toan Griffiths - Vinni va phuong phép phan tich
khoang céach khai quat theo thuat toan Pagudndp.
Nbi dung phuong phap gdm 3 phin dugc tém tit
nhu sau [1, 2, 4, 6]:

2.1. Xdy dung ma trin thong tin déi twong mau

Céc ma tran thong tin cia dbi twong miu (vi
du: quing va khong quang) theo phuong phap phan
tich khoang cach khai quat c6 duge truc tiép tir s6
lidu dia vat 1y trén cac dbi tuong mau d6 (do cac
phan tir cia ma trin cua phuong phap nay la cac
dai luong s6 thuc). Trong khi d6, ma tran thong tin



cta d6i tugng mau trong phuong phap phan tich tin
suét lai 1a cac phan tir logic “c6” hodc “khong” hoac
cac gia tri “0” hodc “17” [4]. Dé c6 duoc ma tran
thong tin ctia ddi twgng mau & dang nay tir cac sd
lidu dia vat ly, tac gia da dua ra cach xay dung
nhu sau:

Tu tap hop ) liéu cua céc ching loai thong tin
ctia ddi trong mau quing trong phuong phap phan
tich khoang cach khai quat xay dung cac duong
cong bién phan (duong cong mat do phan bd). Tir
cac duong cong bién phan xac dinh khoang gia tri
dic trung cho ting tham s6 [1, 2, 4]. Sau khi co
duoc cac khoang gia tri ddc trung, dung n6 lam

“clra s& quét” dé tao ra cac don vi thong tin cho
timg chung loai thong tin, néu né nim trong
khoang gi4 tri ddc trung s& nhan gia trj 1a 1, nim
ngoai s& nhan gia tri 1a 0. Bang cach nay s¢ chuyen
dugc mot ma tran thong tin véi cac s6 liéu dia chat,
dia vat ly bat ky vé ma tran thong tin chuan theo
yéu cdu cia thut toan phéan tich tan sudt voi cac
phan tir 1a c4c gi tri 1 hoic 0.

2.2. Pdnh gid liwa chon t6 hop théng tin

Viéc danh gi4 lwa chon t6 hop thong tin dé tién
hanh phan tich dbi sanh, xdc dinh mic do ddng
dang cua ddi tuong dugc thuc hién trén co sd van
dung két hop ca hai phuong phép: phwong phap
phén tich khoang cach khai quat va phuong phap
phan tich tan sut:

- Tién hanh phuong phap phan tich khoang
cach khai quat trén cac ma tran thong tin cua 2 dbi
tuong mau (quing va khong quing) dé xac dinh
tap{ P*7} [6]:

Ma tran thong tin d6i trong quing:
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Theo Pagudndp luong tin cua tinh chat thir
duogc danh gia theo binh phuong khoang cach kha1

quat gitta trong tdm cac dam may trong khong gian
dau hiéu:
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- Tién hanh phuong phép phan tich tan sudt trén
ma trin thong tin cua doi tuong mau quing dé xac
dinh tap {1, } [4]:

Tir ma tran thong tin cua dbi twong mau:
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Theo Griffiths-Vinin, ty trong thong tin twong
doi cua tinh chat tha “i” duwoc xac dinh theo

cong thuc:
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J=1\h=1
Sép xép thp {/; } theo thir tw giam dén va goi
tap moinay la{ [, }
Tir két qua phan tich cta ca 2 phuong phép va
* 2
c6 duge cac tap {1, }, {1, 1, {0}, (P} s&
xac dinh dugc tap hop cac tinh chat (cac chung loai
thong tin) c6 do tin cdy cao theo yéu cau nghién

clru thong qua ty trong thong tin tuong dbi ciia cac
tinh chat: Q; [6].

Qh = —F/—X 100 % (7)

Trong d6{J;} 1a tap { I, } duoc sap xép theo thir

giam dan cta { p,” }.
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2.3. Phén tich doi sinh xdc dinh cdc déi twong
dong dang

~ Céc doi tugng can doi sanh voi dbi twong mau
dé xem nd c6 dong dang voi doi tuong mau hay
khong dugc thyc hién theo cach nhu sau [6]:

- Tién hanh d4nh gi4 lugng tin I; cho tat ca cac
tinh chét cua déi tuong ddi sanh bang phuong phap
phén tich tan suat va xac dinh dugc tap {I;}. O day
ma trin thong tin ciia ddi tugng d6i sanh duoc xay
dung thong qua chinh cac khoang gia tri déc trung
(céc “cira s6 quét”) ciia dbi twong mau nhu da trinh
bay ¢ muc 1.

- Tinh ty trong thong tin twong ddi cta h tinh
chit du theo tap {J;} da dugc lya chon ¢ muc 2
theo cong thire (7) cho ddi twong ddi sanh, ky hiéu
12 Q", va ta goi no 1a chi sé ddng dang.

) DPéi tuong dbi sanh dugc xem 1a dong dang voi
doi twong mau khi Q > Qy,.

3. Hoan thién va mé rong pham vi ap
dung phwong phap Khoing cach - Tan suit -
Nhin dang

3.1. Nghién ciru hoan thi¢n ngi dung phwong phdp

T thanh cong trong viéc cai tién, hoan thién
phuong phép Téan suat - Nhan dang, chung toi tiép
tuc nghién cru hoan thién va mo rong pham vi ap
dung d6i voi phuong phap Khoang cach - Tan suét
- Nhan dang cho ca hai truong hop: truong hop
biét trude doi tuong dbi sanh va truong hop chua
biét trude cac ddi tuong ddi sanh; cu thé nhu sau:

Budc 1: Noi suy cac s6 liéu khao sat dia vat ly
thyc t€ 1én mang ludi déu (6 vudng hodc chir nhat)
bang cac thudt toan ndi suy hién co.

Noi dung nay dugc thuc hién bé'lng céc thuat
toan ndi suy trong Bo chuong trinh phén tich pho -
thong ké COSCAD.

Bwéc 2: Thyc hién cac ndi dung nhu:

- Xay dyng cac ma trén thong tin cia cac dbi
tugng mau cho ca hai thuat toan: thuit toan phan
tich tan sut va thuat toan phan tich khoang cch
khai quat nhu da trinh bay & trén.

- Danh gia, lya chon t6 hop thong tin trén cac
doi trgng mau

Viéc danh gia lya chon td hop thong tin duoc
tién hanh trén co sé van dung két hop phuong phap
phan tich tin suét theo thudt toan Griffiths-Vinni
va phuong phap phén tich khoang cach khai quat
theo thuat toan Paguonop:
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+ Tién hanh phuong phap phan tich khoang
cach khai quat trén ma tran thong tin cua hai doi
twogng mau (quang va khong quing) xac dinh

*2
a (i,

+ Tién hanh phuong phap phan tich tan sudt

trén ma tran thong tin cua dm tuong mau quing.

Dén day ta khong sip xép { L } theo thtr ty giam
dan cua chinh n6 dé dwoc tap { ¢ } ma sip xép nd
)

theo thr tu cua tap { pi
it

'Tinh ty trong thong tin twong dbi cta h tinh
chat dau theo tép {J;}, ta goi nd la Q. Khi d6 Q,
dugc tinh theo cong thirc (7).

} va goi tap moi nay la

T hop h tinh chat dau dwgc lwa chon thong
qua céac gia tri Q, nhu sau:

Xay dung duong cong Qy theo h (truc y 1a Qy,
truc x 1a h); Gia tri h dugc xac dinh sao cho tai do
tri tuyet ddi dao ham bac 2 cta Qy theo h c6 gia tri
16n nhat ( a Q ‘max) nghia 1a tai do co su phan

chia (phan tach) 16 nhat giira tap cac thong tin do
tin cdy cao va tap cac thong tin do tin cay thép.
Trén duong cong Qp hoanh d6 h dugc xac dinh tai
diém c6 d6 cong 16n nhat.

Bude 3: - Truong hop biét truée d6i twong
dbi sanh.

No6i dung nay di duoc giai quyét ¢ phuong
phép Khoang céch - Tan suét - Nhan dang hién co
thong qua vi€c tinh toan va so sanh gitta cac gia tri
Q" cuia ddi twong dbi sanh va Q, cua dbi tugng
mau [6].

- Truong hop chua biét trude ddi trong dbi sanh.

Phan tich, tinh toan chi sd déng dang Q' cho
tat ca cac diém trén cac nit cua mang lu6i déu da
dugc ndi suy, trén toan bd dién tich nghién curu.
Noi dung nay duoc thuc hién nhu sau:

- Duing cac “cira s quét” dé xac dinh ranh gioi
dién tich cua cac ddi tuong ddi sanh. Cac “cua sd
quét” co thé 1a cac hinh tron, hinh vuéng, hinh chit
nhat, hinh elipxoid véi céc kich thuge va goc quay
tiy chon. Céc dién tich nam trong cua s6 quét dugc
xem la cac ddi tuong ddi sanh, can tién hanh xu ly,
phan tich ddi sanh, xac dinh mtrc do déng dang cua



ching so v6i ddi twong mau thong qua chi sé dong
dang Q*h. Noi dung nay dugc thuc hién giéng nhu
nhu truong hop cac déi tuong dbi sanh da biét cua
phuong phap Tén suit - Nhan dang [5]. Gia tri Q"
ctia dbi twong dbi sanh vira tinh dugc s& dugc gan
cho diém trung tdm cua cira sd quét. Piém trung
tam nay sé trang v6i diém nat cua mang ludi déu
da duoc ndi suy.

- Dich chuyén cira s6 quét khip dién tich cua
ving nghién ctru, véi budc dich déu theo mang
ludi da dugc ndi suy. Két qua ta dugc mot File sb
liéu cac chi sd déng dang Q% (x,y) theo toa do
trung voi toa d§ cia mang ludi da duge ndi suy
trén khip dién tich viing nghién ctru.

- Khoanh dinh va danh gid mirc do dong dang
clia cac dién tich dong dang véi d6i tugng mau. Tir
File s6 liéu ndy, v6i cac mirc gia tri ngudng cho
trude ta s€ c6 xac dinh dugc sy phan bd cla céac
d6i twong ddng dang ciing nhu mirc d6 déng dang
ctia chung so v6i ddi twong mau trén toan dién tich
nghién ctru bang viéc xay dung ban d6 dong muc
gi tri cua Q' (x,y).

Trén quan diém cua mot phuong phap phan
tich nhan dang, dén day bai toan nhan dang dat ra
da duoc giai quyét mot cach triét dé nhu cach lam
thong thudng cua cac phuong phap phan tich nhén
dang trong xir 1y s liéu dia vat Iy.

3.2. Xdy dung chwong trinh va phdn tich thi
nghiém

Theo noi dung phuong phap da dugc bd sung hoan
thién nhu trinh bay & trén, ching t6i da xay dung
chuong trinh phan tich mdi trén may tinh. Chuong
trinh dwoc viét bang ngon ngit FORTRAN, trén co
s bd sung, phat trién tir chuong trinh QKC [3]
hién c¢6 cho ca hai truong hop: truong hop biét
trude cac ddi tuong dbi sanh va truong hop chua
biét trude cac dbi tugng ddi sanh. Chuong trinh co
tén goi mdi: chuong trinh QKCM. Chung t6i da
tién hanh phan tich thir nghiém bang chuong trinh
phan tich maéi trén tai liéu thyc té ¢ dién tich ph?m
phia dong vung bay Tuy Hoa [3] ca tai li¢u tur va
phd gamma hang khong va thu duoc két qua tét,
phi hop véi cac két qua phan tich trude do bang to
hop cuia nhiéu phwong phap nhan dang khac nhau
(bang 1).

Bang 1. Két qua phan tich theo phwong phap
Khoang cach - Tan suat - Nhan dang (QKCM) va so
sanh véi két qua kiém tra mét dat (Bbi twong mau
quéng: cum 68, dbi twong mau khdng quing: cum 88)

STT (?éc cum ‘Chi s6 Pa kiém' tra Két qua
dong dang  dong dang mat dat danh gia
1 19 80,24 %
2 20 82,15 %
3 24 83,20%
4 39 87,6 %
5 60 77,25 % * T.V loai 2
6 87 80,86% * T.Vloai1
7 89 82,0 % * T.V loai 1
8 94 83,36% * T.V loai 1
9 99 80,18%

Céc d6i twong mau dugc lya chon & day 1a cac
cum di thuong da duogc kiém tra danh gia mat dat
va dugc xac dinh la rat co trien vong khoang san
[3, 5]

4. Két luan

Tuong ty nhu phuong phap Tan suat - Nhan
dang bang viéc dé xuat va xdy dung bd sung mot
thuat toan phén tich ddi sanh, xac dinh chi s6 dong
dang méi dbi v6i truong hop khi chua biét trude
cac ddi tugng dbi sanh cho phuong phap Khoang
cach - Tan suét - Nhan dang, ching ta da c6 thém
mot phuong phap phan tich nhan dang mdi hoan
chinh hon, ¢6 kha ning xir Iy v&i cac ngudn tai lidu
da dang hon, giai quyét mot cach trigt dé hon yéu
ciu cua bai toan nhan dang dat ra trong dia vét 1y.

Cung véi phuong phap Tan suét - Nhén dang,
phuo‘ng phap Khoang cach - Tan suit - Nhan dang
méi tiép tuc bo sung va gép phan lam phong phi
thém hé cac phuong phap phan tich nhan dang
trong cong tac xur 1y, phan tich tai li€u dia vat 1y,
déc biét 1a tai liéu dia vat ly hang khong.

Két qua phan tich thir nghiém trén tai liéu thuc
té tir va phd gamma hang khong ving Tuy Hoa da
no6i 1én d6 tin cdy cua cac két qua phan tich ciing
nhu khé ning tng dung thuc té ciia phuong phép.

Phuong phap Khoang cach - Tan suat - Nhan
dang méi hoan toan co thé dua vao ap dung trong
cong tac xu ly, phan tich tai li¢u dia vat ly hang
khong phuc vu tim kiém va du béo trién vong
khoang san, mot nhiém vu hét strc quan trong dang
dugc dat ra d6i véi cac nha dia vat Iy hang khong &
nudc ta hi¢n nay.
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Bai bao nay dugc hoan thanh véi sy hd trg kinh
phi cua Bé tai NCKH cap PHQG Ha No6i, ma so
QG.10-14.
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SUMMARY

Improve and extend applied field of the method of distance - frequency Rate - identification in analyzing and
processing the aero - geophysical data

The methods of identification play an important role in analyzing and processing the geophysical data, especially in
processing the aero-geophysical data for exploration and prediction of perspective of mineral resources. At the present
in geophysics, there are many modern methods of identification that were automated by a lot of powerful professional
software and were applied effectively in analyzing aero-geophysical data in Viet Nam and in the world. One of the new
methods of identification that were applied effectively in Vietnam is the method of distance-frequency rate-identification
which was built by Vo Thanh Quynh. When the method was used for processing the aero-geophysical data, there are
some limits needing to be studied and solved. Following this direction we have studied, improved, widened applied field
and built new software for method of distance-frequency rate-identification. These new researching results have been
applied effectively in analyzing and processing the aero-geophysical data to make clear perspective of mineral resources
in the east Tuy Hoa zone.
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