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PHAP NANG CAO HIEU QUA

DO TiM CONG TRINH NGAM BANG THIET B] RADAR
XUYEN DAT RAMAC/X3M

Tom tat:

TS. TRAN VIET TUAN
Trudng Dai hoc M3-Dia chéat

N6i dung ctia bai bao trinh bay két qua nghién ciu mot s6 gidi phap ky thuét nhdm néng
cao khd néng minh gidi gian d6 song Radar dé phét hién cong trinh ngam.. Nhimg gidi phap
ky thuéat nay cho phép néng cao kha nang phat hién va do chinh xac do vé céng trinh ngadm
do thi bang thiét bj Radar xuyén dat RAMAC/X3M.

1. M& dau
rong két qua nghién clu (ng dung
thiet bi Radar xuyén dat

RAMAC/X3M dé do vé ban dd céng
trinh ngdm d6 thi [2] chdng téi da trinh bay
Vé kha nang va do chinh xac dat dudc cla
thiét bi RAMAC/X3M trong do tim va phat
hién cong trinh ngdm db thi. Van dé quyét
dinh trong cong tac thanh lap ban dé cong
trinh ngam 1a phai xac dinh dudc vi tri mat
bang va dd sAu clia cong trinh ngdm & thuc
dia d€ danh dau va do ndi véi hé thdng Iudi
khong ché mat bang va dé cao clia khu vuc.

Khi st dung thiét bi Radar xuyén dat dé
do tim cong trinh ngdm can phai di chuyén
may do di qua cac vj tri can do tim, hoic di
chuyén may do theo cac tuyén do da dudc
thiét k& dé thu dugc tin higéu phan xa tir cong
trinh ngdm hién thi trén man hinh may tinh
thanh gian dé séng radar. Dua vao dé dé
gidi doan phat hién cong trinh ngam. Tuy
nhién tin hiéu phan xa va “hinh anh” cia
cong trinh ngdm trén gian dé séng Radar
phu thudc vao rat nhiéu yéu t6: dac diém dia
chét, do dén dién, d6 dién th&m, do tir tham
clia moi trudng do tim, d6 sau clia cong trinh
ngam, hién tugng phan xa va nhiéu séng
Radar do cac séng dién tir khac gay nén v.v.

Ngugdi phan bién: PGS. TS. Phan V#n Hién

Tur két qua do dac va khao sat thuc nghiém
trén mot s6 cong trinh cho thay: trong qué
trinh do tim céng trinh ngdm db thj c6 nhiéu
trudng hop khé c6 thé phat hién truc tigp vi
tri cdng trinh ngam. Vi vay can phai nghién
ctu va ap dung cac giai phap ky thuat can
thiét dé phat hién vi tri mat béing va do sau
clia cong trinh ngdm dé thi khi do tim bing
thiét bi RAMAC/X3M

2. Cd sd ly thuyét

Nguyén Iy hoat déng clha thiét bi
Ramax/X3M ciing nhu céc thiét bi radar
xuyén dat (GPR) khéc la: séng dién tir & dai
tan s6 cao trr 1 + 1000 MHz dugc phat vao
long dat dudi dang xung. Khi gap vat thé bat
déng nhét (céng trinh ngdm - CTN) ching
phén xa trd lai mat dat. Tai day anten thu ghi
lai xung phan xa va truyén vé may tinh da
dudc cai d4t phan mém Groundvision tao
thanh gian d6 séng. Dua vao d6 phat hién
dudc cong trinh ngdm. Trong qua trinh do
tim cong trinh ngadm, di chuyén may do trén
mat dat, quan sat gian dé séng, phat hién
thay tin hiéu hinh anh CTN thi dimg lai d&
danh ddu trén mat dat vi tri mat bang CTN
va doc s6 trén thang “Depth” d€ dugc do sau
CTN. Tuy nhién d& cé dugc gian d6 séng
cho phép phat hién dugc CTN, can c6 cac
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giai phap thich hgp. D6 chinh 1a mét s6 giai
phap nang cao hiéu qua do tim CTN dudc
trinh bay sau day

2.1. Cai dit cdc tham sé cua cdc bé loc
sé liéu
" Trudc mbi phép do can phai lua chon cac
tham s6 phti hop véi cac b loc sé liéu. Su
phu hop clia cac tham sé lua chon sé quyét
dinh vé chat luong hinh anh ¢éng trinh ngam
va do siu do tim. Cac tham sé thu thap sé
liéu trong phan mém Groundvision can diéu
chinh nhu sau:

- Sampling Frequency (tan s& lay mau):
Gié tri nay can chon x&p xi bang 10 Ian tan
s6 anten stf dung. Trong trudng hdp cu thé
cin ¢l vao dac diém dia chat ctia khu vuc
can diéu chinh gia tri nay dé c6 hinh anh ré
nét nhat vi dé phan giai hinh anh céng trinh
ngam ty l& nghich véi tan s6 1dy mau.

- Number of samples (s6 mau): Gia tri
nay nén chon tir 128 - 2048. Theo khuyén
cdo clia nha san xuat [1], khi bat dau do nén
chon tur gia tri 500.

- Time Window - (c(fa s6 thai gian): Tham
s6 nay dudc xac dinh theo cong thitc

t= (13 2hagV

V6i V 1a van téc truyén séng Radar trong
moi truong do tim (m/s). Gia tri V trong mét
s6 moi trudng théng dung cb thé tham khao
trong [1]. Tham sé “Time Window” cé anh
hudng dén dé sau do tim cong trinh ngam.
Dua vao d6 sau h du doan can tinh gia tri
cla tham s6 nay trong may thi méi c6 thé
phat hién dugc céng trinh ngdm & d6 sau du
kién.

- Ngoai ra con cé tham sé “Trig interval
(budc do clia Trig) va number of stacks (s&
lan thu thap mét dudng ghi s6 liéu tai mot vi
tri) cac tham s6 nay cé anh hudng dén do
chinh xac xac dinh d6 sau va doé nét cla
hinh &nh ¢céng trinh ngam.

Nhu vay dé c6 thé phat hién va do vé

dudc cong trinh ngdm & d6 sau du kién can
phai tinh toan va Iua chon cac tham s6 cai
dat cho cac bo loc s6 liéu phu hgp. Theo két
qua khao sat clia ching téi nén xay dung
mo hinh chuén tai khu vuc can do tim do vé
cong trinh ngdm hodc co thé tién hanh do
thir nghiém doi v6i mét s6 cong trinh ngdm
da biét trong khu vuc dé xac dinh cac tham
sc‘f cai dat phu hdp theo phuong phap nhich
dan.

2.2. Lua chon cdc bé loc sé'liéu do tim
trong mdy RAMAC/X3

Trong thiét bi RAMAC/X3M ¢6 cac bo loc
s6 liéu sau:

- B6 loc nhiéu khéng déi (DC-Filter): Bo
loc nay dé lao thanh phan nhiéu DC ra khoi
sO liéu va luén phai chon dau tién trong
danh sach cac bd loc.

- B6 loc khuyéch dai tin hiéu theo thoi
gian (Time Gain Filter) day la bd loc
khuyé&ch dai tin hiéu bién déi theo thdi gian
dé bl lai sy mat mat tin hiéu do lan truyén
trong méi trudng. Biéu thitc toan hoc ctia bd
loc nay dudc xac dinh theo cong thic:

G(t) = A(t - to) + e°t 1)

Trong d6: G(t): gia tri khuyé&ch dai tin hiéu
tai thai diém t; :

A, B 1a cac hé s8; t 1a thai diém ghi mAu;
t, 1a thai diém bt dau khuyéch dai.

- BO loc trung binh trugt 2D (Running
Average Filter): c6 tac dung lam tron min
gian dé séng radar

- B6 loc trung binh trir trugt 1D (Subtrac
Mean Trece Filter):

- B6 loc théng dai (Band pass Filter):
ding dé loai bd cac tan s6 nhiéu ra khoi
duang ghi s6 liéu.

- B6 loc phéng nhiéu (Background
removal filter): day la bé loc théng tan cao
khong gian ding dé loai cac phan xa nam
ngang trén gian dé séng radar.
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Trong may RAMAC/X3M va phan mém
Ground vision c6 tat ca la 6 bd loc sé liéu.
St dung bd loc nao va thi tu st dung cac b
loc sé cé anh hudng rat I6n dén chat luong
hinh &nh céng trinh ngdm trén gian dé séng
radar.

~ 2.3. Lua chon cdc thang mau hién thij
phu hop.

Trong Ground vision cé bang lua chon
mau dé hién thi hinh anh cla gian d6 song
radar dudc ré rang nhat. Ngudgi st dung cé
thé Iua chon, xay dung mét t6 hdp pha trén.
gilra cdc mau cd ban véi nhau dé cé dudc
hinh &nh truc quan trén gian dé séng radar
theo y muén.

3. Két qua nghién ciru

"Trong qué trinh thuc hién dé tai NCKH
clp thanh phé [3] va trong mét s6 khao sat
do dac thuc nghiém tai mét sé khu vuc cac
tinh phia Nam, ching t6i da nghién citu va
khdo sat mét s6 giai phap cong nghé nham
nang cao két qua do tim céng trinh ngam dé
thi tai nhimg khu vuc cé d4c diém dia chat
va moi truong khac nhau va sau day la mot
s6 két qua nghién cu khao sat.

3.1. Anh hudng clia céc tham sé cai dt
trong cac bo loc sé liéu dén két qua do tim
phat hién céng trinh ngam

Khi tién hanh do vé cong trinh ngam tai
khu vuc gébm 23 phé c6 Ha Néi sau mot s6
lan do thit nghiém, ching té6i da s dung
angten c6 tan s6 500 MHz véi cac tham sé
cla bd loc nhu sau:

+ Sampling Frequency: 6586 MHz;
+ Time Window: 52 ns

+ Number of Samples = 344;

+ Seach for TimeZero = 65098.

Két qua do tai khu vuc quanh H6 Hoan
Ki€ém cho thdy cac cong trinh ngdm nhu
dudng 6ng dién thoai, 6ng thoat nudc, 6ng
kim loai, ng nhua PVC hay dudng day cap

quang 8 do sau <3.5m cé hinh anh réat ré
trén gian dé séng nhu (hinh 1). Ciing véi cac
tham s6 cla cac bd loc s6 lieu da cai dat
nhu trén khi ti€n hanh do thr nghiém tai mot
s6 khu vurc viing déng bang Béc bo cho két
qua gian dé séng radar nhu (hinh 2).

Két qua do thuc nghiém nay cho thay:
viéc lua chon va xac dinh cac tham sé cho
cac bo loc s6 liéu d6i v6i méi méi trudng do
dac c6 anh hudng dén kha nang phat hién
cdng trinh cla thiét bi RAMAC/X3M.

3.2. Lua chon bd loc sé liéu cho thiét bi
do céng trinh ngam

Hinh 2

Trong thiét bi RAMAC/X3M c6 6 b6 loc s6
liéu. Ta c6 thé lua chon bd loc va thit tu sip
xép cac bd loc bang cach: Chon trinh don
Radargram -> Filter hay kich chuét phai trén
gidn dé séng dé md clra sd Filter
Manager:bén trai la cac danh sach cac bo
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loc ¢ sdn va bén phai la cac bo loc dugc
chon (hinh 3)

Avallable filters _ hopledtiers |
DG removal I
mekmund Removal Time Varylng Galn i
| |Band Pas
De nmwll
Runnlng Average
Subtract Mean Trage
Time Varylng Galn

J,&-;n,;-:L,,.,l

_twata | i
Hinh 3

_owd i |

Nhu vay sé co rat nhiéu phuong an chon
bo loc va thir tu sap xep cac b loc. D& xac
dinh dugc s6 bo loc can thiét va trinh tu s
dung céac bo loc do, theo chung téi can phal
xay du’ng mé hinh chudn dé xac dinh s6 bd
loc can thiét trén co sé do thir nghlem trén
mo hinh va chinh xac dan két qua do thi
nghiém. Trén (hinh 4) va (hinh 5) chung toi
trinh bay gian d6 séng radar do cong trinh
ngam khi thay d8i bo loc

Theo két qua do thuc nghiém tai khu vuc
Ha Noi cho thay: nén chon cac bd loc s6 liéu
nhu sau:

+ DC - Filter
+ Subtract Mean Trace
+ Band Pass

+ Time Vaying Gain

+ Running Average

‘Hinh4

Palette Manager

Hinh 6

3.3. St dung bang mau

DE lua chon mau can phai chon trinh don
Radagram -> Palette hay kich chuot phai
trén gidn dé séng dé md clra sé Palette
Manager. M®i bang mau c6 30 mau va 3
miic d6 phan gii. Ta c6 thé st dung két qua
do th& nghiém trén md hinh dé lua chon su
két hdp gilta cac mau (hinh 6) sao cho phu
hdp d& hinh anh clia cong trinh ngdm trén
gian d6 soéng radar hién lén ro rét nhat.

4. Két luan

- TU nhiing két qua nghién ciu va do dac
th(r nghiém thay, dé s dung thiét bi Radar
xuyén dat RAMAC/X3M cé hiéu qua trong
viéc do tim, phat hlen va do vé ban dé cong
trinh ngdm do thi can phai lya chon va cai
dat cac tham s6 clia cac bd loc so liéu cho
phl hop véi dic diém dia chat va thuy van
cla khu vuc do tim.

Cng trinh nghm
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- Trudc khi tién hanh do tim cong trinh
ngdm, can xay dung mé hinh céng trinh
ngam tai khu vuc do vé, tién hanh do thir
nghiém nham xac dinh cac tham s6 clia cac
b6 loc s6 liéu, s6 bo loc st dung va thi tu sir
dung céac b loc theo phuong an chinh xac
dan. Lua chon mau hién thi cta gian do
song radar. Céc két qua do thir nghiém nay
s€ dugc st dung trong qua trinh do tim céng
trinh ngam tai khu vuc da do thir nghiém dé
xac dinh cac tham s cla thiét bj
RAMAC/X3M.O

Summary
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RESEACH SOME SOLUTIONS TO IMPROVE SEARCH RESULTS BY RAMAX/X3M

RADAR
Dr. Tran Viet Tuan
University of Mining and Geology

The contents of the report will present findings apply some technical solutions to
enhance detection capabilities interpretation detect underground radar on the schema. The
technical solution which allows to improve the precision, detection and mapping of under-

ground urban by ramac/x3m radar.Q

NGHIEN CUU LUA CHON HE B CAO...
(Tiép theo trang 7)
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Summary
Assoc. Prof. Dr. Sc. Ha Minh Hoa

Vietnam Institute of Geodesy and Cartography

* Research of a selection of a based on Geoid height system for solving of task of perfec-
tion of the height system connected to building of high accurasy Quasigeoid model

This scientific article creates foundation of a building of a local Geoid - based height
system at the Hon Dau tide gauge for solving of the many modern science - technical tasks
of the Geodesy, especially task of the building of the high accurasy state Quasigeoid

model.O

TAP CHI KHOA HOC DO DAC VA BAN DS SG 13-9/2012






