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Phuong phép gidi oh(lp dy béo hny mb hinh {oén hqo tuong. ﬂng 1a mo hinh théng ke.
(+8 cye tidu duwge d@ xufit béi Robinson (xem [5]) an duqc trng dung ¢6 higu qud trong vite
xit 1y 86 ligu dja chéin thim do dhu KBk oo 7

Tuy viy, vd phuang dién toén hoe, mo hinh ndy vin cod nh&ng .ﬁi&m kheng hgp 1y ma
chinh Robinson ciing. nhiau Iin blin khofin v& cdc gld thi6t cla minh.

Trong bl ndy ch(mg téi phén tich m6 hinh Robinson, dua.ra céch 1y gidi mé&1 v8 tinh
théng k& cfta m6 hinh: Dya vho cdc két qud ofia ctic nha dja vat 1y ching tol 48 xufit mod
hinh tdng quét hon, gitn thye t€ hon. sao cho trong &6 nhitrig mAu thufin trong mé hinh et
‘@uge logd trit ; ddng thod .chieng minh ring: hal mé hinh tuy khae nhau khi tinh toén trén ham
ty twong quan, nhung cée buée tinh to4n irén quan sat lgi giéng hét nhau. N6l céeh khée,
mije diu xufit phat tr gid thiét khong hqp 1y. céch tinh toan clia Robinson thye ra lgl diing

cho nhitng gl thiét rong hon,

1. MO BiNH nonmsorz
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b xa;y dyng mo hinh todn hoc. Robinaon gh'; thiét nhirng didu kign ly tu&ng'
m Céo mat chch 12 pim ngang v ofoh déu dnng bﬁngm don vj thol . gian truyén

ofla abng. ‘ et S L :
() SOng phét la zung Dirac tgi t = 0, tie g A ,
: 1 t=0 . B R WEE .
o , ﬂ(t) = , .o o i . (1)
‘ _ 0 tk0 b
the ﬁ@ng vudng goc’ véi cdo mit cheh va khéng @di dgng khi t:uyén. ,
(1) Méy" ghi dja chiin axt dﬁng Vo' vi tri nd mii vh ghi 56 vho dung cac thdi ﬁ:&m
t""O. 1 2. .
* Theo Robinson tru-dmg hqp nd min cé 'thd xem séng. ph&t 1& xp xi xung Bunc. Vdrl '

b gid thiét trén. goi vt dja ohén phén-xq ghi duqe & &g, n==0, 1,2 ., chuEu hé 66 phén
xg 1A €, 6. ta ao hé thiro x&p xi : E .
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Bai toén gldl chap duge gihl quydt voi gld thige lé. nhi&u di éuoc lohl tn‘r Robinson
ﬁu-a ra ofich gl&l quyét sau?

Theo White va Obriend thugo oeng ty dau khi Anh, Schoenberger vA Levin cﬁa ¢odng ty Exxon.
khi do cée h¢ 86 phin xg ofia cdc mit chch ‘doc thanh giéngkhoan & che md ddu @4 khal thée

" ngudl ta thdy diy hé ad phln x§ Bo €1, rfit gléng. ma hién clia nhléu trdng. Ngh!a 1a vdr!
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(xem [7] tr.28). o " e :

Dl.rn vho céc hé thte @ va (5) Robfnson gla. th!ﬁt :‘Eng dﬂy '‘8n 14 At dtnh nhung cé th‘é xem
phu thd hign clia nhiBu triéing, do @6 néu ta gid thiét todn t& (ag, az, «, 8p) 12 tr8 eyo tidu’
- (xem [6]) khi as day ®n 06 thd xem 1 thd hign cﬁa quﬂ trinh dirng u,r hdl quy. Bit giidig

(bo» b:. by, W 14 ioén tﬁf déo clia (ag, &1, w. ap)
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~ Ta 6 h¢ phuong trinh Yule - Walker.: Pa = 1O @
Trohg dja chéin-te chi quan tim dén clgmg ham phén X4 do @6 ta 06 thd d&ng he phucmghlnk

1
Isnu a xhc ﬁlnh o= T e

" Khi dﬁy e, doc Iap cling phan pht‘il h¢ (8) o6 dgng xfip xi (theo nghia hoity theo xéc nua[ Ins
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nm=e By g Wi (@)

H¢ (0) cho ta wée luqng vfrng a clia & vt déyta xéc dinh duge e,. = uu#wn lil. uéru qung :

- vitng eﬁa €x, snl khéc mOt nhan t hiing s6.

& VAI NHAN xt"r vE. MG HIN‘E ROBINSON

"Theo- chémg 161 nghi didu khé hidu nhét: & md hinh Roblnaon chinh 14 céch Ij glhi va
tinh théng ké clia md hinh. Trong cong thire (2) diy & la cﬁc h¢ 86 phﬁn Xg 4& cac ao tﬁl

dinh, do 66 ¢6,thd xom &n 1a hién nglu nhién thoa mun. o
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Bibu ady thau thulin vol élﬁ thist clia Robinson ! BNl
; ! B8, =0 , % | _ : $1)]
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‘Trong d;a chén, ngual ta dya vdo sy khong ddng d¥u ctia chc hé s6 phén xg @& nh4n ra ctc -

‘miit cdch. 6’ day Robinson gié thist diiy 8, 1 cdo bién nglu nhién cé hai ade trung co. bén
Ia ky vgng v4 phuong eai bhug nhau, ching tol nghi la khong hqp 1y.

8. XAY ‘m.m:c MO HINE MOI

. Mo dau trong thye hanh ngudl ta dﬁng oac khau xﬁr 1y as \Iu-a ve truong hep'ly
~ twdng (), (1), (i) nhung trong thyo t& thi dy didu kign (1) khong th% dat dwge, du 1a xép xl.

. Ta hily xét treéng hep nd min. Trong tmbng hop nay, theo Roblnuon vk che nha (ﬁa
vt 1y, mye ddu lye lte &lu c6 dq,ng ham Dirac, nhung ngay sau a6 bién thénh séng dan

~ hdi va truydn vao long ddt. Séng dan hoi chinh la sy lan truydn deo d9ng cla cac hgt quanh

vj lri cAn bing, do d6 lu6n lubn ¢ dgng hinh sin tht dan (xem [8], tr. 80). .

Ta gol epoch clia mot soéng 14 khoéng the'l gian ti thei didm ta bt diu quan sht dén
mdt didm qui wée trén séng, C6.2 turang hgp:

1. Epoch 1 tﬁl djuh. Ta -gol soéng hay tin hiéu tuc.ug i'fng la tin higu clbng bo.
2, Epoch la ngéu nhién. Ta gox tin higu twong &ng l& khong ddng ho.

Thye nghi¢m cht ra r&ng epoch cl’m xung phén xq tlmdrng cé phin b6 ddu theo thoi

" glan (xem [3], tr. 148).

"By gid ta xét vige ghi 86 mit gia tr} trén xung ph&u xq { (t) ¢6 hién éo eye d.;tl la le].
Vi epoch ct'm sdng (.6 phén b6 dBu, ta o6 gl tr] ghi dwge u théa man: _

, = f (%) ‘ :

Trong 46 ¥ c6 phan b6 d3u trén [a.b]r Vi ham £(t) c6 dang hinh sin tht diln, ta c6':
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g B SR '
Trong a6 h(t) o dang nhe £ (1) nhung 06 b!én Go eyre déllﬁ 1,
V4y u.1a bién nglu nhién ky vong 0, phwong sal tj' 18 vol e,

Mol tredng dja ohén trong thye t8 hét gike phite tap, do &o lrong cbng thirc (2 ta
khéng th® xem ddy n 1a cto ho s6 ph&n X tham chi khbng phil 1a xﬁp xl :,ua ching. Tur
: (2) tacd o

. bo s‘ + hlsﬂ—’ + (13 + bnao x i v i (16)
Tir cong thirc nay vA s @ truyén sbng.clia Hohinson (xem [6]) ta ¢6 thd suy luan

réing trong trudug hep xung phat khé hep, xung phén xa tgi thol  didm t=n 1A ‘18ng cla ede

xung phé.n xq thanh phan lién he v&l e mE.t cdch. Do @6 khi &y miu, gla tri xp clia séng
phé,n xg ¢o da.ng '
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ﬂ day chﬂng tbl dﬁng kjr higu ua 1hay uho en &b tranh ey nhim lﬁn. Nhu chiing
tOi vita chi ra, un 12 bidn nglu nhien ¢d ky vong 0 va phuong sal ty 18 voi s ‘. trong a0 &n
¥ n h¢ 05 phﬁn xq. Vi un bl chn dau. ta ¢6 B lun lm< 1. Tuy v@y & @D chﬁng lbl 88 chl gld
- thi6t Elu.,l3""'°< X <eo véi e,:n nho' @6, Dua vao (1) ta o6t

4 Ne«l- | e
e 2 Varun“"‘“ 2 3 """>°
N' n==p - N pe=0.

" Do 46 trong md hinh todn hooiehﬁng t'Oi di’ts

‘ lim PL
' - N—w@ N n§0 Varua = >o |

Trong moi trm‘mg dia chéin pln!rc- tap, chio apoeh clia che xung phin xa thanh phiin |
hau nhw khong 1ién h¢ véi nhay, do @6 ching toi gid thigt ddly u, d¢c lap. Chiing tol ding

. gi& thiét to&n t& (a0, ayy,.. ap) tré eye llbu efia Robinaon (xem 5. T6m lgl chfmg 61, néu
réng md hinh Robinson nhw sau' , .

V&t @dja chén ph&n X :rn 1h6a h¢ thire :

: nomn"i"al L. | o +‘apmll...p =u; n= 0,‘ 1, 2_“.- b : (18)
Ngohi ra chc gii thi8t sau thda.mén e
(3) DAY uq, Uiy doc mp, k¥ vong 0 va voi 8,0 0 nho aé:

E|u |“+e°-<"‘l{<°° gk b B o 0
(b) | Nde N na Varup = > 0 . % . (2

" (¢) Toén u'x (@, Blyeres ap) tré cye tidu ngh!a 14 .
fao+|m:+..+apzpl-s’ﬂﬂ khi Ial<1 @n

4

it 'rlmr"'roAN 'w.’ri 'cAc"mA THIET MOT

Btnh Iy 1. Glé s& day Xa D=0, 1 » %, théa hé th&e (18) va oho dl!u kién (a), (b), (o),
© khi &6 véi mol 8§ = 0. 1, 2.... tdn tgi gidl han :

., N=1
i  piim LS ne n=h : SN
: , N-—eo N p=0° : :
Ma trau F= [!o. f!.. i fs] Ia xéo dinh dunrng VA théa he phuong trinh' s Bt ;
) S Pamf S am)

-

Trong 46 f = (b, 0 0... 0) va. plim hl&u 1A h¢! lu theo z&c oukit, _ I

. Ching minh, Dt Xp = uz - Eu
Theo bt ding thée Minkowski ta'co:
PP R 1

; E [ e et 5 s .
L howm TH8l2 8o
. . 3 g3 1) 142
(EIX&! =(Elu ~'Bup | . ) gﬁ
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<(El nl“’"’) ' 8 +Eu <x 2 + o & oo’

: - N S S 1+— o o
1+ 2 1+ 86/2 2 ; i
ElX)| - "< \K. +o {<ee =
V&y dﬁy Xn théa didu kién @jnh 1y Markov (xem (2], tr 287) do dé.
=i ,
L T X, =#0 - theo phn b6
n_u ( . ; th g ‘J' .
Vi day Xn @0c, 14p, do @4 theo @jnh 1y twong: dwong (xem [2]. tr. 263) sy hoi ty trén
twong duong val hoi ty theo xéc suﬁt, do d6: ¥

Troug as Eu“ <o < e do (19), Do as , el , ' ol

’

. N=1' ’ 'N_I ; ;o : ‘
. ' 1- g k
piim — X ='P“m "" (u "'Eu )=plim-(—- — ) )
;\'-DBO NI'IE-O . N -cg N Eo ' N.«pg@ NHZO ' 7 0 (24)

'm 24 va 0) ta cé '

Yuunm -—Z f.«.a (25) -

i

plim ;
Nupou'N n=o Neepco N p=0 : .
V(ri 8 ) 114 56 ty nhien bt kj'. %6t . R
E( 1— i’. Un+a. un) = F‘l-é : E E(unys Un Um+s um) = ""“ 2 E “n'l"B' u2
: N-1 = tug ' ‘
2 N¢? o ‘
= e Bl A g » (26)
e Na n=0 TH n S Na N ' P
‘P8 c6 bién @81 .trén ta dﬂ diing tinh 6¢c Iap cﬁa dily up.
St duug ("6) va bﬁt d&ng thire Treabuasep ta co
‘aim S un=0 e=13 . o T am
N-s-oo N n=0 i
Gol zy 18 qud trinh ‘ding tu- hdi qui tuong dng vé! qué trh:h X, ngh!a la zy thba min:
: . ' aozn + &}Zn..! + (1T} + apﬁn-p = Vn n = " . by 1 0 1 2|| ‘ ) (28?
. Trong d6 v, 14 nhidu tring vél Ev2 = o ‘
St dung Q@n tn e Y '
:‘ ' w 3 ‘:: : N . . ‘ Ty . ,‘ .j " i "
Zy &= E bs Vqus o - ; (29)
‘ 8=0 : ’ ' -
Ha,m ty tu-ong quan f, cﬁa zn 06 dang :
M= EZnﬂ&n = ¢ 2 hmsb,, : - W - ;o (30)
; ; n=o ‘ : -
& va thba min he phuang t1h1h YUIG""WE]kel : : " -
’ _ Fa =[ . , ' . (81)




() ted thamh: 7

‘Do tinh chit (23). hé (84) ¢6 dgng zép xi (theo nghia hoi ty theo ;au sufit) lh.

r

e

L Trong a6-F = [fo. f|, e, fp] 14 ma trin x40 dinh duang

Ty (20) ta 06 ¢ : ; B
= Z b,u,.u,— 2 Batinws V6l umzo Kk m<O .o .. ()
i .. n=Eo Vg-..o ' Lo
2 Két tbng

2 XnHX“ N 2 S E blbrﬂn+3-1 un-r = Zbr E bl E“nusi Uper

S nE=o I=0 =g =0 n-
Do (25) vh (27) ta cb e -
: ‘ g N=1 , ﬁ"" 1&-*5 + '
um ‘E ] Upw ) i = '
. . Np:s?::o s olh!-u 1Up P = 'Eo ay Iﬂfﬂa-l-r
Dods ~ . hoa i | | ;
‘ IN-' ' ' Nm \ [

plim 5" = XyaXy = 2 by 2 b Plim N = Wpa.llp =07 21% h.+, G

N-*M LA=0 r=o 130 N-#ee *' n==o B r=0

Sk dung (30). (81), (3‘!) ta 06 (23), 1a @idu clin chitng minh. - L
Nh@n wét: Trong (23), fs khong phéi 1a hhm ty tuong quan efia qué mnh Kpy Vi qu& trink kn ,

.n—-n'

nél ohung khbng ding, ma 12 ham ty mong quan cfia qua lr!nh Zn. tu-tmg ﬁmg. Bat G= b
Fa, s2'g (34)

RG'» =q (35)

Vey (353 tring véi (9) Nghia 1 choh tinh toén trén quan eht a8 wée lirgng toa1_1 ti (ag- Afgrers

ap) vl gld thiét . 1a nbiéu trﬁng cUng gi&ng nhw vbi gia thiét (19), (20)

8. vﬂ vm, KIRM BINE mA THIET mﬂx VoI 140 mm gam
(- Khée voi- qua trinh dt‘fng ty hdl qui, vige klém @jnh gid thit vol mo hinh mdri kha
khé khiin va khong phéi lic ndo cfing lam du'qa Ta xét vi du sau ¢
Gii st dity Ty théa mén ik L
s m.+aw“=u, 0 =0,1,2.... |a|<1 : BT " (38)
Dﬂy un thda didu lden (19), Diéu kién (20) duge thay bﬁng didu !:len dﬁc Digt hon
nhu sau
. Gol L lﬁ tep con nao a6 ola tap A c&c s6 nguyén khong 4m sao cho - . '

N .

| I;j_fwi--nEI,xL=<n>=A>o‘ T NI

Trong @6
' 1 n€L Foa

| x"(n,)E 0 néEeL ' =
Dy un thda ‘mén ey, % 'm = .
' ‘ ' Eul = ¢? %, (m
. . 2 6 N : =.
Nghta 4 . dm LS gl =hg? : (38)
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- ﬁh
. Dinh ly 2. Vi ode g!i thiét trén, khi 1 > -;- ta cd T 00 ph&n phdl tlem c@n

‘chuln dy(ﬂ.l) khi N—» @S trong 46 a thda mén

16
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Ra = f va A = VE(a —=a)? :
Chd'ng mtnh DB dcn glén trong cdch viét, ta dgt 0! = 1. D}it .
Yu = Ly.qUa ; :

Tuw (22) suy ra phim --— 2 x -hll = fo dn dé dd ching minh L2 -FC‘/? \0,1) te:
- - N=wo Y S :
chn chitng minh © — N, Bm H=lA ~Lihas
D : '
lim - __
N % El XH(.H)EI <
Do dé ta ¢6 th% chon No sao eho vél moi’ N3>N, ta ¢6
N ;
N--z S (n) - 138, N V61 6520 ndo @6 i (39)
" n=1 o W e o ;
\ - .
T (39) ta co: i, '
N "n=1 2( =V 2 ‘
2 Eu La, = Q il xL(n)XLCS)> = X Xuln- 1)>
=1 n--l a=0 K n-«l
N (vl e | N |
> 2 [~ () + Kn D] B N = 2 S ita) A8 N
o.n=] . n=1 , :
Vay khi N >N, thi D? ==Es’>bo S Ve g eafd] s R, BEYD)
T (36) suy ra
e, = 2 (~a)° Upeg ‘vl un=0 Kkhi n<l0
. os=0 - .. ; .
Veim€eh ta dE.t ; Ny
.’ ( "ﬂ 2 (wa)® 11
=0 ;
( ,) : (m) -
znm = xn—xn = 2 '(."'l) Ulun-l‘
: s=m+]
*(m) _ _(m). :

n =Zxp-qtn

N .
S(m) " E y;m?
n=1 ;



(m)’ 3(;5 LA -
Z ﬂS"S —] Z':l‘ E ("'&jn Un LLITY P

, n=rs=m-l
" Khi 48 2 R : e
S R - e
B2 = E E ¥ - )"' u“un.mu!um PR
1 l n.lﬁls, I"“-m“‘! : £ me dm g '
2(m+l}
Z Z A o? <§‘E_“*‘
. o nEISEm-H B ramlis 1&"
‘ Vol N > Na st dyng (40) va (41) ta 06 RIg L
E:(m} < Na (m+1) < ZN 2m+1) a2(m-l=7l)
p? (1= a’) p?* (1-a’ %) N6, (I*aa) bo

 Ta ching o6 thd kidm tra rhng S cung ¢6 tink chit (40), nghta 1a: .

2.
hS(m) .D --~..= 6N vérl N.> Ng

| Bhy glo vl am < K< N la vi6t -
T R CN=Mk+ra cr<<k
“va bidu dign 8™ (hanh (3ng saus : |

(m) = XkN = ZiN

Tréng do . .
: (m) : ‘(m) )
Y - IJR+1+ W vlk-m 121, % M
v (m) (m) 1=M '+.1l
, 1 . I : yMk,.+1+ i +"N - 1 : =
(m) | (m) : '
V| = y]k""l’ﬂ‘l"! + +ylk \ 1= ;.3.-...M
. v1+v3+.,.+m k<N
=Xn = Z =] +zn+...+z +z
| g % S 1 | w2
Ap dyng bﬁt dang thitd Minkowski ta chitng minh dugo:.
e ( ‘kaN<MC o
4 DO dd ’ . .' . ‘l-‘ ' . 7
g , .
K S . ; . ) Eka :

M ‘
NS G <%CE;‘ :

; KhiN‘:aN.,.tam; .
' (m)

i, g gy o
_ 0<5 < N < N ~ ok 'k Cm
V@y !bn mi‘i’ >ova k,ahvai moik)ko taco-' :
2 4
kN’Esz>TGN ‘

~ > 0 khim —vor .

i W

4

(43)
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Ta c6 thd thy day aly 22 a0y 2N 1R ddC 14p va théa mins -

o+ :
1 M't:;'--1 5 2+8, .. . M+1)Gkx . NGk -
O :!'1 l Zn I < B ¥ ;s 0 acil
248 s ; 8 sg' 8p N
Dy . #=l. o VI T Sl b, Ldeson g |
i J;a . Gf,k "0, kB N~ co
L] o,
| A T A
‘Viy khi k ¢6 dinh, theo ‘dinh Ij Ljapounov (xem [4], tr. 874).
Ci Z : ':'
BN s o (0,1) kbi N =» @ vi k ¢6 djnh
‘ ; _ 'Dm _ ¢ e : :
~ Ta they ey e Py S “w s 7
a3 e | g e |
< 5 By KN N .1 ' N . Cn o khlk=soo '
02 =N R Q-T Cm TGN S KT > 0 geu vol mol N ‘(47_)
- Dyy - Dpn | .
.. .Bay glo ta’ xét : |
—g—: m*-z-w—-;-r o —‘--—"ﬁ&—z— = Ugn + Vin \
T b i EX BX: o ' '
Din \/1 I ) 1 —m
. I Dg vy ‘ Dg, ‘ -.
| " Dpy o Dy
Ta they pHmn Vky = 0 @8u vér mol N, théo (47)

. k=ves :
Ukn => &/ (0,1) khi N = e6 vi It = o :
Ap dyng dinh ly:Anl‘dersou (xem [1 ] tr 495) ta ©b -

%- s (0,1 khi N = o3

a Qidu cln c_[l’]fr'n'g minh, .
~ Nhgn aét ! Trong dinh Iy 2, néu A & —;— thi dinh 1y khong dtng nita. Tl:,é.t vhy gid stk
Bl i ; ¢° 'n ch&_n
o | o 0 a1

Gld s a =0. nhung ta khéng biét vd vin wée lwgng bling

" e g3 Nt g S g N ‘
o AN ) uz) (-,-i—fz un u-..)E"i“
." ' . n=0 a | '

Nghta 14 phiun phéi cdia & 14.suy bigh, Nhe la vira thiy, a Kkhong ‘o6 phan phéi- gléi
~ hgn thufe mé! dang phan phéi nhét dinh, do 46.vide kidm.dinh gid thiét noél chung khé khin,
: T4 gld xin bhy td 1ong biét on stu she tél Gido suw Tién st Nguydn xuén Loi, ngudi
44 dit'ra cho the gid nhiém vy nghién citu lgi m6 hinh Robinson, df eung etip tai ligu va cho
" nhidu chi din quf bau. W R TR i 2 :
. . .The gi& cling xin bay td 1ong biét on sku sho tgi Gldo su Nguy&n viin H¢ va Gido su
. Pran mgnh Tufin & t4n tinh hwéng din the gld vA cho nhitng ¥ kién hét stc thist thye! vé
© quf bhu trong qué trinh nghién ctu. T ' :
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ABSTRACT AR

e The inverse problem of the comvolution ezquatit;n
: for two time series and application
' gl PHAN DANG CAU
;na{ttute of ‘Computer Scierce and Cybe}-neﬂcs.

By invesﬂgating the Tiobinson’s prediative deconvolution method In processing selsmic

signal to explore. for il and gas, the aulFor give a more general, model with g new interp=

retation to the rendeniness of the r(flvtmn ccefficien . whicl is n.cre sundlle to the geos
logleal practicey; ; ; ' ' T




