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Nghién ctru dé xuét cdc thuat toan xt 1y, phan tich tai liéu
cua phuong phap phan cuc kich thich da cuc cai tién

Vi btrc Minh
Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha N¢i, 334 Nguyé~n Trdi, Ha Noi, Viét Nam

Nhan ngay 19 thdng 11 ndm 2008

Tém tit. Bai bdo trinh bay cdc két qua nghién clru dp dung cédc thuft todn xur 1y va phén tich tai
liéu ctia phuong phdp Tham do dién da cuc truyen thong cho phuong phdp Tham do dién da cuc
cai tién, ciing nhu nghién ctru dé xuét cic file diéu khién, cic thuat toan xir 1y va phan tich tai li¢u
cua phuong phdp Tham do dién da cyc cai tién. Tir d6, ching t6i da rdt ra cc két luan cho huéng
nghién ctru can thiét va hidu qua hon nham hoan thién ca vé ly thuyét 1an san pham céng nghé clia
phuong phap Tham do dién da cuc céi tién do chiing t6i dé xut.

1. D3t vin dé

Ching t6i da d& xudt thanh cong mot
phuong phdp méi gop phé‘ln lam phong phi
thém hé cac phuong phdap Tham do dién, do6 1a
phuong phap Phan cyc kich thich cai tién. Céc
phuong phap nay da duoc cong b trong nhiéu
bai bdo nhu [1-5].

Phuong phdp anh dién da cyc (Multi-
electrode Resistivity Imaging - MRI) ¢6 qui
trinh do dac ngoai thuc dia, hé chuong trinh Xu
ly, phan tich khic véi cic phuong phap truyen
thong str dung céc thiét bi truyen thong, dong
thol khic véi ca cic phuong phiap PCKT cai
tién do chung t6i dé xuat. Tuy nhién, phuong
phép nay cé nhiéu vu diém dang chi y, chang
han nhu: trong qud trinh do ching ta khong
phai dich chuyén cyc phdt va thu trén tuyén
nhiéu 1an, qud trinh do lién tuc va thu dugc cic
s6 liéu tren ca tuyen chtr khong phai chi thu
duoc cac s6 lidu trén timg diém do trén tuyen
phan mém xir 1y phan tich da c6 sin va Kkét qua
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biéu din cho ngay cdc mat cét dién tré suat hay
d6 phan cyec... DPé ¢6 dugc nhitng diéu néi trén
thi trong céc thiét bi cua phuong phiap MRI da
dugc cai dat sin file diéu khién dé diéu khién
trinh ty do dac, dng thoi ciing nho file nay ma
céc sb liéu do da duoc luu trit trong may theo
mét dinh dang sin phit hop véi phan mém xtr ly
phén tich da c6. Chinh vi thé, tuy vao timg loai
thiét bi ma file nay cé dinh dang khac nhau.

Vin dé chiing toi dat ra 1a két hop phuong
phdp MRI véi cdc phuong phap PCKT cai tién
nhu thé nao d6 dé tan dung dugc moi wu viét
cua cac phuong phap (hé cuc do, qui trinh do,
hé thiét b, phan mém xu 1y, phan tich...) nhdm
niang cao hi€u qua cta ching. D6 chinh Ia
phuong phap PCKT da cuc cai tién ma ching
{61 da manh dan dé xuét.

2. Qua trinh nghién ciru va két qua

2.1. Phiong phdp nghién cuu

Ching tdi da tién hanh cong tic thuc dia &
mot sO dia diem khic nhau bang phuong phép
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PCKT da cuc cai tién véi viée st dung hé thiét
bi SUPERSTING R1 (M¥) da duogc cai dat hai
file didu khién do do ching toi thiét 1ap [6], c6
cai tién hé cuc do da cuc da c6 cua phuong
phap MRL

S6 liéu sau khi thu thap dugc ciing c6 dang
cac file s6 liéu da cyc thong thudng. Véi mdi
diém do, ching ta s& c6 1 file s6 lidu dbi ximg
va 1 file sb liéu ludng cyc. Tu 1 file sb liéu d6i
xtng va 1 file sb liéu ludng cuc, ching ta phai
chuyén sb liéu thanh 2 file sd liéu do sdu dbi
xung trong, ngoai va 2 file s6 liéu ludng cuc
tréi, phai. Vi cic diém do khac trén tuyén ciing
lam tuong ty nhu vay.

Chiing t6i da tién hanh nghién ciru theo hai
phuong an:

- Phuong 4n 1: V6i céc s6 liéu thu duge nhu
da ndi trén, sir dung cac thuét toan do ching toi
dé xuét cua cc phuong phap PCKT cii tién dé
xur ly va phan tich.

- Phuong 4n 2: Lién két cdc s6 liéu thu duoc
nhu dd néi trén cia cdc diém thanh dinh dang
file da cuc dé dua vao chuong trinh xir 1y sin
c6 cua phuong phép da cuc thong thuong.

2.2. Két qua

2.2.1. Phuong dn 1

Muén truy cap dugc dén cic file s6 lidu luu
trlt trong mdy SuperSting R1, chiing t6i da lap
chuong trinh doc s6 liéu bang ngdn ngit Matlab,
tir d6 ta s& c6 cic file s liéu cho timg diém do
trén tuyén bang phuong phip PCKT da cyc cai

tién: dién tr& suét do sau dbi xung, dién tro sudt
do sau ludng cyc, do phan cuc do sau ddi xung
va do phan cyc do sau ludng cuc. Tur céc file sb
liéu nay, ching t6i da su dung hé chuong trinh
dad ¢6 cua cdc phuong phap PCKT cai tién dé
xur ly va phéan tich. Két qua thu dugc la cic
dudng cong, cdc mit cit gia dién tro sudt cai
tién, gia do phan cuc cai tién va cdc mat cit dia
dién (bao gém ca ddi voi tham sb Petrovski)
[6]. Hinh 1 12 mdt vi du minh hoa cho két qua
mat cét gia dién tré sudt va mat cét dia dién sau
khi xtr 1y ciia mot tuyén do theo phuong 4n nay.

2.2.2. Phuong dn 2

S6 liéu sau khi da dugc chuyén thanh céc
file riéng biét dbi voi cdc loai hé cuc do khéc
nhau cho mdi diém do, chiing ta phai lién két s6
liéu cac diém do sau dbi véi mdi loai hé cuc do
thanh dinh dang file da cyec. Pé dam bao cic
diém ghi s liéu theo ding vi tri cta ching thi
vi tri cdc cuc A, B, M, N phai dugc dinh nghia
lai. Véi sb lieu ddi xtng, viéc dinh nghia lai vi
tri cac dién cyc dam bao yéu ciu trén c6 thé
thyc hién dugc nhung véi sb liéu ludng cyc thi
lai kh6 khan. Du¢i day ching tdi gidi thiu
mot vi du vé file lién két s liéu dién trd sudt do
sau dbi xtmg cua 5 diém do sau trén mot tuyén
do sau da nghién cuu (bang 1).

Hinh 2 12 két qua minh giai 1D cta 5 diém
do sau dién trén tuyén do sau néi trén. Hinh 3 12
két qua phan tich nghich dao 2D khi lién két 5
diém do siu ké trén.
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Hinh 1. Két qua xr y phan tich: mat cit gia dién tré suat (trén) va mat cét dia dién (dudi).

Béng 1. File lién két s6 lidu do sau ddi xtmg ctia mot tuyén do

Céu hinh dbi xtng % Tiéu dé

0.5 % Khoéng cdch dién cuc nho nhit
11 % Loai cau hinh ty dinh nghia

0 % Cau hinh phu

Type of measurement (O=app.resistivity, 1=resistance) % Loai gi4 tri do, & ddy 1a dién tr¢ suat biéu
kién

20 % Tong sb phép do )

1 % Céch ghi s liéu trén tuyén
0 % Chi dung s0 li¢u dién trd suat
4 35.00 0.00 42.00 0.00 38.00 0.00 39.00 0.00 15.45 % (1)
4 34.00 0.00 4350 0.00 38.00 0.00 39.50 0.00 19.52

4 32.00 0.00 4550 0.00 37.50 0.00 39.50 0.00 24.83

4 29.00 0.00 4850 0.00 37.00 0.00 40.00 0.00 34.18

4 25.00 0.00 52.50 0.00 36.50 0.00 40.50 0.00 44.78

4 19.50 0.00 58.00 0.00 36.00 0.00 41.50 0.00 57.78

4 11.50 0.00 66.00 0.00 3450 0.00 42.50 0.00 74.54

4 0.00 0.00 77.00 0.00 33.00 0.00 44.00 0.00 95.86
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3750 0.00 44.50 0.00 4050 0.00 41.50 0.00 13.15
36.50 0.00 46.00 0.00 40.50 0.00 42.00 0.00 16.71
3450 0.00 48.00 0.00 40.00 0.00 42.00 0.00 23.17
3150 0.00 51.00 0.00 3950 0.00 4250 0.00 31.80
27.50 0.00 55.00 0.00 39.00 0.00 43.00 0.00 42.50
22.00 0.00 60.50 0.00 3850 0.00 44.00 0.00 55.24
14.00 0.00 6850 0.00 37.00 0.00 45.00 0.00 70.61
250  0.00 79.50 0.00 3550 0.00 4650 0.00 92.72
40.00 0.00 47.00 0.00 43.00 0.00 4400 0.00 1821
39.00 0.00 48.50 0.00 43.00 0.00 44.50 0.00 20.79
37.00 0.00 50.50 0.00 4250 0.00 44.50 0.00 27.47
34.00 0.00 53.50 0.00 42.00 0.00 45.00 0.00 36.71
30.00 0.00 57.50 0.00 4150 0.00 4550 0.00 47.86
2450 0.00 63.00 0.00 41.00 0.00 4650 0.00 62.65
1650 0.00 71.00 0.00 3950 0.00 47.50 0.00 86.90
5.00 0.00 82.00 0.00 38.00 0.00 49.00 0.00 108.37
4250 0.00 4950 0.00 4550 0.00 46.50 0.00 14.99
4150 0.00 51.00 0.00 4550 0.00 47.00 0.00 18.60
39.50 0.00 53.00 0.00 45.00 0.00 47.00 0.00 34.96
36.50 0.00 56.00 0.00 4450 0.00 4750 0.00 41.64
3250 0.00 60.00 0.00 44.00 0.00 48.00 0.00 52.02
27.00 0.00 6550 0.00 4350 0.00 49.00 0.00 65.24
19.00 0.00 73.50 0.00 42.00 0.00 50.00 0.00 80.45
7.50 0.00 8450 0.00 4050 0.00 5150 0.00 106.36
45.00 0.00 52.00 0.00 48.00 0.00 49.00 0.00 17.13
44.00 0.00 5350 0.00 48.00 0.00 4950 0.00 21.59
42.00 0.00 5550 0.00 4750 0.00 49.50 0.00 28.65
39.00 0.00 58.50 0.00 47.00 0.00 50.00 0.00 38.08
35.00 0.00 62.50 0.00 46.50 0.00 5050 0.00 49.36
29.50 0.00 68.00 0.00 46.00 0.00 5150 0.00 63.08
21.50 0.00 76.00 0.00 4450 0.00 5250 0.00 80.69
10.00 0.00 &7.00 0.00 43.00 0.00 54.00 0.00 10242
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(): Cot1la cAu hinh 4 cuc; Cot 2, 3 1a vi tri dién cuc XA, zA; Cot 4, 5 1a vi tri dién cuc xB,’ zB;
Cot 6, 7 1a vi tri dién cuc xM, zM; Cot 8, 9 1a vi tri dién cuc xN, zN; Cot 10 1a gid tri dién tro suat do
duoc.



302 V.D. Minh / Tap chi Khoa hoc PHQGHN, Khoa hoc Tw Nhién va Céng nghé 24 (2008) 298-304

Resistivity cross-section

Hinh 2. Két qua minh giai 1D.
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Hinh 3. Két qua minh giai 2D.

3. Két luan

1. Khéng dinh lai mot 1an nita vé tinh uu
viét cia phuong phép PCKT da cuc cii tién,
dac biét la thoi gian cOng tdc ngoai thuc dia
giam hon gin mdt nira so véi phuong phép
MRI nhung céc ket qua cua phuong phdp
PCKT da cuc cai tién thé hién rd nét va chi tiét
hon, lugng thdong tin thu dugc sau khi xu ly
phén tich nhiéu hon (phai ké dén tinh dugc
thém dai lugng Petrovski ma phuong phidp MRI
khong ¢6), d6 sau nghién ctru 16n hon nhiéu so
voi phuong phap MRI, khong bj mat cac s6 liéu

& hai diu tuyén nhu dbi voi phuong phép
PCKT da cuc da c6.

2. Véi viéc su dung cédc thuat todn xu ly,
phén tich do chiing t6i dé xuat ciia cdc phuong
phép PCKT cai tién nhu phuong dn 1 néu trén
coOn nhuoc diém: cho dén nay, sau khi thu dugc
sé lidu do bang phuong phap PCKT da cuc cai
tién, chiing toi van phai chuyén sé liéu do sdu
d6i xtng cai tién va do sdu ludng cuc cii tién
vao céc file riéng dé xir 1y phén tich. Chinh vi
vay ma qud trinh xtr ly phén tich chua dugc tu
dong hod hoan toan.
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3. Véi viéc ap dung phuong dn 2 c6 mot 1oi
thé 1a c6 thé hoan toan sir dung duogc cic phé‘m
mém sin ¢6 cla cic téc gia trén thé gidi dé xu
1y, phén tich. Tuy nhién c6 nhiing han ché nhit
dinh, d¢ la:

- Vi hé cuc do cua phuong phip PCKT céi
tién 12 khong déu ma cua phuwong phap MRI 1a
déu nén dé xu ly timg diém do (1D) thi khong
gap kho khin gi nhung khi lién két dé xir ly 2D
thi thyc sy khé khan vi ching ta phai dinh
nghia lai Vi tri cac dién cuc dé dém bado céc
dlem ghi s liéu theo dung yéu ciu dinh dang
vé vi tri clia cdc file s6 heu Truong hop ching
ta dinh nghia dugc thi van con gap kho khan vé
van dé chia luéi sai phén khi tién hanh nghich
dao trong qud trinh xu 13’/ phén tich: Nhitng cu
ly nho, ludi sai phan la rét day, con nhung culy
16n thi nguoc lai. Chinh vi the tai tim mdi diém
do, méi truong dugc chia rit nho va hinh anh
thu duoc rat khé minh giai. Voi s6 lidu ddi
xtng, viéc dinh nghia lai vi tri cic dién cuc
dam bao yéu ciu trén c6 thé thuc hién dugc d&
dang, nhung vé6i s6 lidu ludng cuc thi lai khé
khan.

- Mubn lién két céc sb lidu thu dugc nhu da
néi trén cia cc diém thanh dinh dang file da
cuc dé dua vao chuong trinh xtr 1y sin ¢6 cua
phuong phap MRI, ching t6i phai thiét lap
thém céc file lién két sb liéu do duge cho tirng
loai hé cuc do (ddi xung hodc ludng cuc).

- Mot khé khan nita d6 1a khi sir dung cac
phé‘m mém bai todn thuan: voi hé cuc do khong
déu, nhiéu phan mém khong hd trg, con néu cé
hd trg cic hé cuc do phi chuin thi véi viée bd
tri cuc phit & bén trong céic phé‘m mém chua
hoan toan d4p tng yéu cau.

4. Hudng nghién ctu tiép theo: Vi cic két
qua thu duoc, ching ta di thiy ro nhimg uu
diém va khé khan ciia hai phuong 4n néu trén.
D6 1a co sé dé ching ta tiép tuc nghién ctru
thiét lap hé chuong trinh xtr Iy phan tich hoan

chinh theo hudng ty dong dbi véi phuong phép
PCKT cai tién.

Loi cam on

Tac gia cam on chuong trinh nghién cuu
khoa hoc co ban do B§ Khoa hoc va Cong nghé
chi tri dd hd tro kinh phi gidp d& ching toi
hoan thanh cong trinh nay.
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Study to create analyzing and processing algorithms
of documents of the Improved Multi-electrode
Induced-Polarization Method

Vu Duc Minh
College of Science,VNU, 334 Nguyen Trai, Hanoi, Vietnam

This article presents the study results applying analyzing and processing algorithms of documents
of the Multi-electrode Resistivity Imaging method to the Improved Multi-electrode Induced-
Polarization methods, as well as study to create the controlling file and analyzing and processing
algorithms of documents of the Improved Multi-electrode Induced-Polarization method. From that, we
come to the conclusions for necessary and more effective research direction in order to perfect both
the theory and technology product of the Improved Multi-electrode Induced-Polarization method
proposed by us.



