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AP DI.ING CHO WNC TUAI GIAO
m Hw vurur, Luu vter HUNG, ceo oixs rnrEu

r. rvrd oAu
Chirng ta biet

duong c6 xu th€
var rhd dia chdt, c
v6i vi tri gradient
thuong tt thi kh6ng dfing nhrr vAy khi huong il
h6a cira vAt thd di ti va hudng cfra trudng hr khu
vr,rc cd hai khOng phei le thing dung. ph6p phan
tich bien cria c6c vat thd dia chdt theo Ai tieu nr cni
chinh x6c khi truong di thumg tir quan s6t duoc d6
duo.c chuydn vd cuc hoac d6 tinh chuydn thdnh
truong di thuong :'giii trong luc". Nu6c ta nim &

d6, vd x6c dinh circ cdu ffic d(rr gf,f nhd c6c dii
liOn tuc ciia c6c didm cuc dai ndy. C6ch bidu di6n
ndy chua cho ph6p x6c dinh d6 ddng c6c bi€n
thuOc cing mOt khdi c6 tri tinh kh6c biet trong v6
Tr6i Dd| ddng thoi ph6p chuydn truirng vd cuc
ciing chua duo. c gidi thiOu mOr c6ch ddy dfr. Trong
bei g toi trinh bdy c6c phuong ph6p
chu thudng tu vd cuc, tinh di thuong
gie phucrng ph6p xey drrng trucrng
vecto gradient ngang cu.c d4i cho ph6p dinh vi
chinh x6c vi kh6ch quan ranh gidi cfra cic vAt thd
dia ch{t c6 tri tinh kh6c nhau trong v6 Tr6i Ddt nhu
c6c drlt gly,cLc khdi xam nhap hoac c6c khdi phun
trio. Toin bO k! thu&t tinh to6n trOn dA duo. c 6p
dung dd minh giii ben dd di thuong tr) hang khong
ving Tudn Gi6o, mOt vung d0ng ddt manh c6 cdu

truc dia chdr kh6 phfc tap 6 ving Tay B6c nu6c ra,
qua d6 minh hoa tinh hiQu qui cfra c6c phuong
ph6p phen tich gidi thicu 6 dey. :

II. PHIJONG PHAP CHUY6\ TRUOI.{G G CU. C

Giri sir c6 mOr vat thd di tir dac trung b6i ph4n
bei tu h6a ba chi€u fr 1x' , y' , ,'y dinh xir hoan toan

tn gay b&i FIlx',y',2'1tai didm p(x,y,zg) rrcn mer
pheng z - za dugc x6c dinh b6i phuong trinh :

^re) 
= -c,i.i ,ff! u19i4.v 

"(!)0,n -\r./
trong d6 C, = 1tal4r = l0'1 Hm-t , pa Li dO ti thdm

cua chAn kh0ng, f = (f,, fy, f,) ld vecto don vf.

theo hudng ciia trudng khu vuc, e(x',y',2,) ld.
didm chay khi ldy tich phAn, r ldkhoing c6ch gifa
P vi Q. Trong bidu di6n tr€n thria nhan frI 1x' , y' , z,)
ld triet deu ngoii vr)ng ngudn. Bien adl Fourier
bidu di6n trOn vi qua mOt so ph6p bie'n deii chirng
ta thu duoc [],

rhrl = 2fi ̂
@.@ )klelrt'oj e+1,' Flu('')V.t (l)

trong d6 flu(t')] ld bidn ddi Fourier cria phan bei

tt h6a trOn mOt bin m6ng ni-m ngang c6t qua vtt
tfrd 6 ao suu z' , ltl= r[tr, 4 voi k* vd k, td s0

s6ng theo huong X vi theo hgong Y mOt cich



Phuong trinh ndy li€n h0 di thuong ttr toin
phdn vdi mOt thinh phAn cira trudng trong luc,
thdnh phAn song song vdi vecto tU h6a. Tuy nhiOn

chirng ta quan tam nhdt tdi thdnh phAn thing d(rng
ciia di thuong trong luc vd didu ndy c6 thd tim
duoc bang c6ch chia cri hai v0 cho @,. Vi vey, k!
hieu di thuong giii trong luc li ATrrr, ta nh6n duo. c:

rlnrot1= rltrlrlv *tJ,
trong d6 :

r1,y.,,1= ,f L, ltl+0, (ro)
L', K"r c,,lkie*,ot M' | 

'

vit p lM ld hang sci. Him fl,y ,,i,,I ld b0 loc bich ddi

di thudng trudng teing do duoc tr€n mOt bd mdt ndm
ngang thlnh di thuong giri trong luc. Nhu vAy ph6p
bieh ddi giri trong luc cfrng li m6t qu6 trinh gdm 3

budc : bidn dfii Fourier di thudne tu AT. nhan v6i
rLv r,,lvd bi€n ddi nguoc Fouriei ciia tich.

IV. XAC DINH TRUC TG VECIO
GRADIENTNGII{G CUC DAI

Vecto gradient ngang ciia truong di thudng tir
dd duoc chuydn vd cuc AT,(x),) (holc trLldng giii
trong luc vd truong trong luc) duoc x6c dinh theo
cOng thfic :

F, ,, ?LT,(x,y) _- , ALT,(x.y).
G(x')') = -----;- €, r-t,

ox cy

trong d6 a, ,A y h c6c vecto don vi theo huong Bic
(X) vi theo huong DOng (\1) mQt circh tuong itng.

Trong tinh tc1n sfi, c6c gi6 tri truoug duoc dua
vdo dudi dang ludi ddu dan, cic gi6 tri dao him cu

thd tai mot dicm trong (ij) dLroc x6c dinh theo
c0ng thitc :

aLT,(i, i) 1 1____T _ _ l1Tr(i+ l, j) _ LT,.(i _1, D)ax 2Lr'
aLT,(i, j) | 1__7 - _t[f,(i, j +t)_ LT,(i, j _D)

Ay 2Ly'

trong d6 Ax vd Ay l) budc ludi so liQu theo truc X
vd Y. Ddi v6i chc didm trOn biOn, c6c dao hdrn
duoc tinh tu cdc gi6 tri trcn biOn vd cic giit tri lidn
ngay bi0n.

Modun vd phuong vi ciia vecto d(x,y) duo.c

x6c dinh bang c6c cdng thr?c:

lct",vl =
( alr,6, D\2 , ( aLT,(', y)')'( a, l-l a, )

a, = qrctg

0LT,(x, y)

tu
dLTr(x, y)

t

Cuc dai dia phuong'ciia I d (x,y) | dugc tinn

to6n bing c6ch so s6nh gi6 hi I c (x,y) lqi mai
diem ciia ludi didm vdi 8 didm 6 xung quanh [2],
MuOn vAy tai m6i m6t lu6i (ij) chirng ta cdn kidm
nghiom cicb{tddng thrlc k6p sau :

lcti - r,7l . lcti,;il' ltili + r,;l

lGr,,i -r;l .lc1i,;l ' lc1i,7 
* rl

lGli 
* t, 1- rl < 

lG1i, ;;l ' le r, - r, 7 + r)l

lcti - r.7 - r;l < 
lc1i, il ' F,,+ r,7 + r)l

Chirng ta c6 thd dr)ng mOt sti dOm N tang l€n I
don vi m6i khi mOt bdt ding thirc k6p tr€n duoc
thoii mdn. Nhu vay ddi v6i m6i didm ludi sd licu
chring ta c6 N rhay ddi tir 0 don 4 vi ld d0 do v€

ch{t ludng ciia cuc dai, holc li mfrc ! nghia cria

crrc dai. Khi mOt bat d6ng thric k6p duoc thod mdn

vi tri va biOn d0 ciia cuc dai ciia G (*,y) duoc n6i

suy bing c6ch xdp xi I c (",y) lbing mot parabol
qua 3 didm tuong rlng. Vi du ndu ch(rng ta c6 :

| = ' ' ''r rdri. ii t ldri * r. irllu(r-r,/Jl<l ....t | ..1

thi vi tri ciia modun vecto gradient ngang cuc dai

theo phuong ngang so vdi vi tri ciia I d til I

duoc xdc dinh bdi

bd
'-max 

2a
tronc d6 :

I l,- ,\
a = t\G(i - 

t,i)l- 2lc(i,i)l+lc(i+ 1,7)l)

llt- r r- ,\
a = - !c1i + l, /)l - lc(i - t, /)|/

vd d ld ttoing .a.n giira circrnet ludi. Gi6 tri cria

lctr, yll tai x.o* duoc cho b&i
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Hinh I . Truon_r di thudng tu toin phAn AT tao boi m6t via m6ng

a) tai d0 tu khuynh I=25" cQng r,6i nhieu Caussian c6 do iech chuan lA t nT vi b) tai cuc; c) TrLlong AT o
hinh (a) duoc chuyOn vd cuc vd d) Truorrg vecto -eradient ngang cuc dai tuohg irng (dO ddi vecto li tr)y y).

tri clic frung li d0 tu khuynh I = 31" vi d0 tri thien
D -- -0,7". Kdt qud ciuoc rrinh bAy o hinh J. Truong
di thuong tri chuy€n v€ cuc ph6n di kha ro rOr,

phuongciiacAc dudng ddng trigdn nhu theo huong
tlay bac - d6ng nam, nhu de biet cla1, .1',1-n 

''phuong cdu trric chinh cua vung nghi€n cfu. Vung
phun truio dd n6n o tren fng vdi vung di thuong
duong ldn nh{t trong vr)ng nghi€n cfu. So dd vecto
gradient ngang cuc dar cua trur)ng di thuong trr
chuycn vd cuc duoc trinh bA5, 6 hinh.l. ToAn bd
t4p hgp diem c6 vecto gradient ngang cuc dai duoc

vd thirrh 5 mitc kh6c nhau, m6i m0'c chiOrn khoan,r
20 a/o s6 didm. GiA tri cria vecto gradient tuong ung
vdi dO lon cria ditim chA'rn vI dO ddi cua vecto.
nghia Ii gi6 tri gradient cAng ldn thi d0 dAi cua
vecto ci)ng dei. DO ldn ciia diOm cham vd d0 dii
cria vecto duoc chon tny j,dd c6 the bieu hiOn rtl
nhffng dac trung cAn quan mm. C6o dut gAy thuorrg
duoc bidu hien b6i chu6i dAi licn tuc cAc vecro
gradient ngang cuc dai vi c6c vecto hudng v€ cuns
mOt phia. Cdn clc khOi c6 tu tinh cao duoc bieu
hi6n bang chu6i cAc vecto gradient ngang cuc dai
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