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XU LY BANG DIA CHAN BI NHIEU
BANG PHUONG PHAP THONG KE

NGUYEN D¢ VINH & NGUYEN CONG THANG

It is generally recognized that geophysical data, especialy with seismic data always mixed by noisy signal.
Therefore, filtering is one of the most important work in the interpretation of seismic data. This paper
presents some filtering technique for interpreting seismic data based on statistical methods.

1. VAN DE

S6 liéu do dac dia Vat 1y ndi chung va dia chdn néi riéng thudng bi nhidu, nhiéu
khi nhiéu rat n&ng, nén rat khé xéc dinh truc ddng pha cda cac séng. Viéc loc nhidu luén
dugc tinh dén nhu mot khau quan trong trong qua trinh xt 1y tai liéu thuc dia. Cé nhiéu
thuit todn khac nhau dé gidi quyét van dé nhiéu. Nhung théng thudng khéng cé gidi
phap van ning. Ching téi trinh bay k&t qui 4p dung mét s8 phuong phap xt Iy théng

ké cling mot vai phuong phap ning cao hiéu qud cda viéc loc nhiéu bing dia chan.

II. CO' SO LY THUYET

Gia sir két qua thuc nghiém ta da thu duoc truwdong dia vat ly nhu sau
/=) = a(z) + (=)

trong 46
- a(z) 14 tin hiéu

- n(z) 14 nhidu.

Xu&t phat tir tiéu chuin chip nhéan su ton tai cda tin hidu, d& phat hién sy ton tai
clda né tir trudng quan sat f(x), ta phdi so sanh hai gid thiét sau

- Hy: (sur véng mt cda tin hidu) f(z) = n(z)

- Hy: (su ton tai cia tin hidu) f(z) = a(z) + n(z).

D& danh ghis hai gi thiét trén ta ti&n hanh tinh hé s8 hop 1y (theo Nhikitin [3])

A= P(F/H,) /P(F/[Ho) ~ (1)
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trong d6 P(F/Hy) va P(F/H,) 1a mat d6 phéan bg cé diéu kién cda F d3i véi hai gid thiét
Hy va H;.
Trong didu kién nhidu 13 khéng tuong quan giira céc tuyén va gilta cic di€m trén

tuyén thi bidu thirc xac dinh hé s8 hop ly cho truéng hop hai chitu c6 dang sau [3,4]

N m N m
e = oo =50z Y o) + 55 2D fuenerym(adan(a)| 2)

k=11i=1 k=1i=1
x4c suat tdn tai tin hiéu duoc tinh theo cdng thic
Pri=s17 | (3)

trong dé:

- o2 1a phuong sai cia nhiéu

- ax(z;) c4c tung d6 cda tin hiéu

- fr(z;) 14 gia tri quan sit tai di€m th{ ¢ trén tuyén k

- N d6 rong cira s8 (sd cac tuyén trong ctra sd)

R N ~ R e , ¢ oA
- m chidu dai cda s (chiéu dai tin hiéu)

D& phat hién tin hiéu theo céng thic (2), (3) & trén, ta cin phai biét hinh dang va
cac tham s8 cda tin hiéu. Phuong phap tinh P theo (3) trong Dia vat ly goi 14 phuong
phép xic suat nguoc. Trong thuc t& ngudi st dung thudng chd ¥ xem xét thanh phan

tht hai cda cong thic (2), d6 chinh 13 t3ng tuong quan hai chidu

N m
1
PLi= 3 D> fwar-ni2) (B4 1 my2) k() (4)

k=11i=1
Vé § nghia viéc tinh tdng nay ciing twong dwong véi [3] véi viée tinh hé s8 hop ly A.
Dai lwong o, ; ddm bdo bd loc hai chidu ham f(z) 18i vao theo tidu chuin cuc dai tin
hiéu/nhiéu & 16i ra.
Lai gid st nhu dang va c4c tham s3 cda tin hiéu khdng ddi tir tuyén no sang tuyén
kia, nghid la ax(z:) = const = a(z;).
Véi k=1,2,..,M (s6 cic tuyén). Lic @6 ham ¢ ; duwgce viét duédi dang sau
;o N
PLi= 3 D a(2:) Y firak-n2)(Zis1-my2)- (5)
i=1 k=1

Ngudi ta c¢6 thé coi tin hiéu la nhirng xung ngin vé han nhu xung delta. Khi d6 cong
thic (4) duoc chuyén vé dang [3]

N
YL = Z f(L+k—N/2)(Ij) (6)

k=1
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Cong thirc nay cho phép ta han ché viéc sit dung théong tin béng viéc codng s6 lidu theo
N tuyén doc theo dudng phuong cda tin hiéu. Két qué cdng theo cbng thirc trén duoc
trao cho tuyén giira trong N tuyén. D€ d4nh gid dudng phuong cia truc tin hiéu (huéng
cong) cé thé st dung két qui tinh ham tuong quan twong h3 theo ting cip tuyén keé
nhau. Db xé dich nay sé dwoc xac dinh theo hoanh dd gid tri cuc dai duong cda him
twong quan tuong hé. Cuc tri nay cho biét cu thé su twong quan cia tin hiéu theo huéng
ta tinh.

Phuong phéap phat hién tin hidu bing cach phan tich huéng dich chuyé&n cia né tir
tuyén no dén tuyén kia va sau c6 cong s liéu theo huéng dich chuyén dwoc goi 1a phuong
phép tuong quan tin hiéu giira cic tuyén. Vé ban chét, né gidng nhu viéc ding cdc hé
giao thoa hay thu chinh huéng trong th&m do dia chdn. Néu cac tin hidu duoc cong ddng
pha vé1 nhau thi né cho hiéu tng théng ké bing /N 1an. Phuong phip twong quan tin
hidu gifra cac tuyén rit théng dung vi né don gidn va chirng muc nao dé gifr duoc vé tir

nhién cida s6 liéu. S3 liéu sau khi loc van dugc st dung trong nhieu khau tiép theo.

II. TINH TOAN THU' NGHIEM

Dé thir nghiém céac thuit toan néu trén ching t6i s dung céc bing dia chin mé
hinh d4 duoc cai nhidu ngiu nhién (hinh 1b, 2b). K&t qud st Iy bing 1b theo thuat toan
(6) da néu duoc trinh bay trén hinh lc. Ta thiy dudng nhu két qud khéng kha hon.
Ching t6i da xem xét va thiy ring huéng céng tim duoc qua viéc tinh ham tuong quan
twong hd do dnh hudng cia nhiéu d3 trd thanh duomg gip khic khac véi truc ddng pha
cda béng dia chin. Trong khi 44, ching ta biét r8ng truc déng pha (d6 thi thoi khodng)
12 mot hypecbol, nghia 1a mot dudng bac hai. Nhu vay ching ta hoan toan cé thé lam
gan ding huéng cong bdng mdét dudng bac hai. Chiing t6i da lam tron huéng cong bing
mbt dudng bic hai theo phuong phap binh phuong t8i thi€u va két qui cdng theo dwong
lam tron duoc dwa & hinh 1d (d4y céng N = 5). Nhu vay khi x4c dinh duoc huéng céng
tin ciy thi viéc loc nhidu theo thuit toin (6) m&i phat huy hidu qui. Tuy nhién véi bing
dia chan hinh 2b thi tinh hinh c6 khéc, viéc lam tron huéng cong & day thudng mang lai
hiéu qué kém. Nguyén nhan & chd khong chi ¢6 nhiéu dnh hudng téi viée xéc dinh huéng
cdng ma cac truc dong pha nam theo cic huéng khic nhau nén da dnh hudng 1an nhau.
Viéc lam tron & day da khong mang lai loi ich g1 Trong truomg hop nhu vay ching ta
phai tach ting tin hiéu (truc ddng pha). Hinh 2c 13 két qua tinh x4c suit theo thujt toén
(2) (8). Véi céc béng dia chan tin hidu thu duoc 14 nhitng xung dang sin, ching ta c6

thé 14y mét tin hiéu trén bing & nhitng chd duoc coi 14 it bi nhidu (it méo) hodc tinh cac
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xung ly thuyét [3,5]. Trén hinh 2c ta c6 thé theo ddi duoc 2 truc ddng pha, tiéu chuin
d8 nhan biét ching 13 su cé mit cda tin hiéu trén tit cd cic kénh va huéng chung cda
né x4p xI mét dudng bac hai. Hinh 2d, 2e 13 két qua tinh theo thudt toan (6) cho ting

huéng cong vira xac dinh.

IV. KET LUAN

Céac két qua duoc trinh biy trén cac hinh cho ta thiy hiu qui cia phuong phap
théng ké. Thuat toan loc nhiéu theo phuwong phap thdng ké néi chung don gidn, rat dé
thuc hién trén cac may vi tinh thong dung hién nay.

Tuy nhién, qua qua trinh thir nhiém ching t6i thay:

- D4 xé dich tin hiéu (truc dbng pha) tir kénh no sang kénh kia khéng 1én cho nén
khéng cin tinh ham tuong quan twong hd Bk véi cic budc xé dich 1én. Didu nay tist
kiém thoi gian va cling tranh bét ring cua cho ham Bh.

- Lam tron huéng céng bing dudng bac hai truéc khi 1dy tong.

- Trong céc trudng hop trén bing dia chin c6 hon mét truc déng pha thi nén két
hop cac két qua véi nhau (vi du nhu véi két qud tinh xéx suat).

Trén day 13 nhitng bién phép don gidn dé giip ching ta nang cao hiéu qui xi ly

nhiéu tai liéu dia chan theo thuat todn théng ké.
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