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UNG DUNG CONG NGHE TOAN PAC PIEN TU THANH LAP
BINH PO HIEN TRANG PHUC VU LAP DU AN NANG CAP bO THI
THANH PHO CAO LANH, TINH PONG THAP

e ThS. Nguyén Hau Long®

Tém tit

Hién nay, cong nghé toan dac dién tit da duoc ting dung rdng rdi trong linh vyc trdc dia - ban do.
Bai bdo nay nhdm gidi thiéu viéc ing dung cong nghé toan dac dién tit trong thanh ldp binh do hién
trang - phuc vu du dn ndng cdp do thi thanh phé Cao Lanh, tinh Péng Thdp. Bén canh dé, cdc phuwong
phdp ngoai nghiép (1ap i, khdo sdt, do dac) va ndi nghiép (xit li s6' liéu, bién tdp ban do) da duoc
sit dung dé thanh lap binh do. Két qud da thanh lap duoc binh dé hién trang khu LIA 1 (khu dén cu thu
nhdp thdp) ty 1¢ 1:1000. Qua kiém tra, ddnh gid, ban do ddp iing ddy dii cdc yéu cau, tiéu chudn vé
mdt k§ thudt va do chinh xdc vdi cdc quy dinh hién hanh ciia Nha nude vé do dac bdn do.

Tir khéa: toan dac dién tit, binh do hién trang, ndng cap do thi, do dac ban do, thanh phd Cao Lanh.

1. Pat van dé

Cong tdc tric dia 1ap binh dd hién trang 1a
cong tac rat quan trong trong giai doan 13p du 4n
cac cong trinh xay dung cd badn nhu: xay dung
cong nghiép, dan dung; xay dung ciu dudng; xay
dung thiy 1¢i... Binh d6 hién trang cung cip s6
liéu phuc vu cho viéc nghién ctu sy can thié€t dau
tu cong trinh, lya chon hinh thitc dau tu, xdc dinh
vi trf cu thé, quy md cong trinh, dé xuit cic gidi
phap thiét k€&, x4c dinh tong mic ddu tu va dianh
gid hiéu qua du tu vé tai chinh, kinh t& va xa hoi
clia dy 4n. Cong tac tric dia thanh 1ap binh db hién
trang thong thudng gip rat nhiéu khé khin nhu:
dia hinh phtc tap, thdi ti€t, cong nghé do dac 16i
thdi, tdn nhiéu kinh phi, thdi gian. Ngoai ra, trinh
do6 k¥ thuat ctia ngudi st dung cling 1a mot trong
nhitng yé&u t6 quan trong ciing 4nh hudng dén két
qué do dac cu thé nhu trinh dd chuyén mon, kinh
nghiém... Nhitng yé&u t& d6 gy ra &nh hudng dén
do chinh x4c clia binh d6 hién trang ciing nhu vai
trd cta no trong viéc 1ap du an cic cong trinh.

Nhitng nim gan day, khoa hoc k§ thut th&
gi6i phit trién vuot bac, cic cong nghé méi trong
moi linh vyc dudc nghién cttu ch€ tao va dudc
trién khai vao thuc t€ tng dung rat da dang. Piéu
nay dién ra tuong ty d6i vdi linh vuc tric dia ban
dd trong d6 c6 cong nghé toan dac dién ti. Trong
nghién cttu ng dung cong nghé toan dac dién t&

¢ Khoa Tai nguyén va Moi trudng, Trudng Dai hoc Pong Thép.

trong do dac ban do, tac gid Mai Van Hién (2007)
da dya vao mot sd két qua dat dugc cia viéc ing
dung cdng nghé toan dac dién t& phuc vu trong linh
vic x4c dinh méc gi6i hanh chinh, dong thdi cin
¢t vio cong nghé phit trién clia nganh dé dé& xuit
mot sO gidi phap ting dung cong nghé toan dac dién
tl trong linh vurc x4c dinh mdc gi6i hanh chinh [2].
Con téc gid Vil Thang (2009) da nghién ctu, dé
xudt tng dung quy trinh do dac khao sét dia hinh
cong trinh giao thong, thly 161 bing toan dac dién
ti. Nghién cttu da dua ra dugc quy trinh do dac
thanh 1ap céac binh do theo ty 1€ khac nhau [5].

Véi sy phat tri€n manh mé ctia cong nghé
toan dac dién tit hién nay, cic s6 liéu do dac trong
tric dia dugc thu thdp mot cdch chinh xdc va
nhanh chéng dii trong diéu kién dia hinh phifc tap
biang viéc st dung cdc dong mdy toan dac dién
tlr ¢6 do chinh xéc cao. Ngoai ra, yéu t6 k§ thuat
cling nhu trinh dd chuyén mon ctia ngudi sir dung
ciing rit quan trong va la mot trong cic y€u to
dem lai k&t qua cao trong viéc thanh lap binh d6
hién trang. Do d6, viéc tng dung cong nghé toan
dac dién ti trong thanh 1ap binh dd hién trang
thanh pho Cao Lanh phuc vu 1ap du 4n ning cip
do thi dudc thuc hién nhim gidi quyét cac van dé
ma yéu cau thuc tién dit ra.

2. Téng quan nghién cifu

2.1. Tong quan vé dy 4n nang cAp do thi
thanh phé Cao Lanh

Du 4n nang cap dd thi viing Pong bing sdng
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Cttu Long la dv an thudc chuong trinh nang cip
do thi qudc gia dugc dé xuit cu thé thanh cic hoat
dong c6 thé thyc hién nhim dat dudc cic muc tiéu
va chi tiéu nang cip dd thi tai cac khu vuc c6 thu
nhap thip, noi ha ting kém phat trién ciing nhu mifc
do ti€p can cac dich vu do thi con nhiéu han ché.

Ngay 24 thang 8 ndm 2009, Ngan hang Thé
gi61 da chinh thic x4c nhin cac do6 thi M§ Tho
(Tién Giang), Cao Linh (Pdng Thap), Rach Gia
(Kién Giang), Tra Vinh (Tra Vinh), Ca Mau (Ca
Mau) va thanh phd Cao Lanh la 06 do thi ctia khu
vuc Pong bing sdng Cttu Long sé 12 cic do thi
dudc thyc hién clia du 4n Nang cip do thi Viét
Nam - viing Pdng bing song Ciru Long.

2.2. May toan dac dién ti Topcon 230

May toan dac dién t& Topcon 230 clia hang
Topcon Nhat Ban, 12 loai thiét bi ¢6 ciu tric bén,
chic, gon nhe va tién dung, c6 khé ning chong bui
ban va chong thim nudc, dd bén cao c6 thé lam
vi€c trong moi moi trudng, cho phép ngudi dung
lién tuc ma khong méit thdi gian do 4nh hudng clia
ngoai canh. My toan dac dién t& Topcon 230 c6
mot sO tinh ning k§ thuét dic trung sau:

- B0 phong dai: 30x.

- B9 chinh xé4c do gbc: 3.

- S6 doc nhd nhat: 5.

- Khoang céch do t6i da: 5800m.

- B6 chinh x4c do khodng cach: + 2mm +
2ppm x D), véi D: 1a khoang cach do (mm).

- Thoi gian do va ché do do:

+ Ch€& d6 do chinh x4c: lmm: 1,2s (khdi tao
4 sec); 0,2mm: 2,8s (khdi tao 5 sec).

+Ch€ do thd: 10mm/1mm: 0,7s (khdi tao 3 sec).

+ Ch€& dd do do: 10mm: 0,4 s (khdi tao 3 sec).

- Nhiét do lam viéc: -20°C dén + 50°C.

- Pin: thdi gian nap: 1,8h; thgi gian xa: 8h,
néu chi do canh thdi gian x4 12 10h, néu chi do
gbc thdi gian x4 1a 45h.

- B6 nhé§ trong khéd ndng luu dé€n 24.000
diém do.
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Hinh 1. M4y toan dac dién tir 230
cuiia hing Topcon Nhat Ban

2.3. Quy trinh do dac thanh lap binh do
hién trang

Quy trinh thanh 1ap binh dd
hi€én trang

Thu thap tai liéu, 1ap phuong 4n do dac

v

Lap luéi khdng ché€ mit bing, dd cao co s&
v
Lap lu6i khdng ché do vé
v
Do vé chi ti€t ngoai thyc dia
v
Triit s6 liéu va vé binh dd trén mdy tinh
v

Kiém tra d6i sodt thuc dia

v

Chinh sita (n€u c¢6) va hoan thanh bin vé
binh d6 hién trang ty 1& 1:1000

Hinh 2. Quy trinh thanh lap binh dd hién trang

3. Phuong phap va két qua nghién citu

3.1. Phuong phap nghién ciu

3.1.1. Phuong phdp ban do

Phuong phip ban dd dugc sit dung dung dé
mo ta, ghi nhan cac hién tugng su vat tai thuc dia.
Dua vao phuong phip ban dd, ti€n hanh thanh 1ap
ban dd theo cd sd todn hoc cia ban dd nhu: lva
chon ty 1& ban dd, bd cuc ban do, sai sd, phép
chiéu [4].



TRUONG DAI HOC DONG THAP

Tap chi Khoa hoc s 15 (10-2015)

3.1.2. Phuong phadp toan dac

Phuong phap toan dac dién t& phuc vu cong
tac thu thap sd liéu truc ti€p ngoai thuc dia, cic s6
liéu thu thap 1a chiéu dai va géc canh tif tram mAy
toan dac dién t& d&n cac vi tri can xac dinh toa do.

Noi dung chili y€u ciia phuong phép toan dac
la do géc kep bdi hudng gbc (dinh hudng) véi
hudng téi diém mia chi ti€t va do khoang cich tir
diém ditng mdy t6i cac diém chi ti€t. Khodng c4ch
tif di€m dit may t6i diém chi ti€t c6 thé duge do
bing guong, bing mia, bing thudc vai, thude
thép. Thuyc chat cia phuong phap nay la sit dung
cdc mdy toan dac dién tf GTS-230 d€ do chi tiét
binh dd & thuc dia theo phudng phip toa dd cuc,
diing céc cong cu khic dé do bd sung cic di€m
chi ti€t ma mdy toan dac con bd tréng chua do
dudc. Phuong phéap nay chii y&u stt dung may toan
dac dién tt k€t hgp v6i mdy vi tinh thanh 13p céac
ban db s6 ty 1& 16n [1].

3.1.3. Phuong phdp thu thdp - phdn tich xut
Iy tai liéu, s6 liéu

Duya trén nhitng nhi€ém vu va muc dich ma
dé tai da dat ra, nhém ti€n hanh thu thap tai liéu,
s6 liéu va céc thong tin ¢6 lién quan dén van dé
nghién cttu. Nhitng tai liéu, s6 liéu dugc thu thap
bao gdm:

- Thu thap tai liéu chuyén nganh gém tai liéu
vé huéng din st dung may toan dac dién ti¥, cic
quy pham, tiéu chuin 4p dung trong cong tic do
dac ban dd, céc tai liéu chuyén nganh khic c6 lién
quan, cic dé tai nghién ctu, bai bdo cdo, tap chi
viét vé cdng nghé toan dac dién ti.

- Thu thap tai liéu vé cdc mdc toa dd nha
nudc, binh d6 hién trang da c6 trong khu vuc.

- Phan tich, x& 1y va chon loc nhitng tai liéu
cin thi€t @€ phuc vu cho dé tai nghién ctu.

- Quaé trinh x1t Iy s6 liéu binh sai dugc sit
dung phan mém binh sai Pronet phién ban 2002,
stt dung phAn mém T-COM (phan mém kém theo
mdy toan dac dién t) d€ trit dit liéu do dac, sit
dung phan mém AutoCad 2007 dé bién tap xir 1y,
lutu tri¥ tap tin dif liéu s& va in 4n ban do.

3.2. K&t qua nghién cidu

3.2.1. Két qud do dac ludi khéng ché mdt
bang va ludi do cao

a. Ludi khong ché mdt bing

Xuat phat tir di€m toa d6 Nha nudc dudng
chuyén cap 2 c6 toa do theo hé toa do Viét Nam
2000 nhu sau: St dung mdy toan dac dién ti
Topcon 230 d€ do dac chi tiét, ti€n hanh thanh lap
lu6i khong ché€ mit bing dudng chuyén kinh vi
khép kin, c6 tong cong 14 di€m, ngoai ra con c6
hé thdng cdc diém dudng chuyén nhanh treo (phat
trién thém khong qué 4 diém theo quy pham) dé
dam bio dd mat do di€ém khdng ché& phuc vu do
vé chi tiét.

K&t qua binh sai ludi dudng chuyén kinh vi
nhu sau:

- K&t qué do goc: sai s6 khép goc f,=+507,
han sai f, = +149,6”. Vay k(je/t qua do géc thod
diéu kién cta han sai [3]. Ti€n hanh hiéu chinh
goc do.

- K&t qua do canh: sai s tudng ddi khép do
canh 1/T = 1/4500, han sai Ia 1/2000. Vay két qua
do canh thda diéu kién ctia han sai [3].

Ti€n hanh hiéu chinh s gia toa do va tinh
toa do theo cong thic sau:

+ Hiéu chinh s6 gia toa do:

binh sai — AX

i,i+1 Li+1

AYi i‘Hb‘mh sai — AY chua binh sai +V

1,i+1 AYi,i+1
1, z A A 2
+ Tinh todn toa do hi€u chinh:

X =X +AX

chua binh sai .
+ Axi,i+1

binh sai .

1,i+1 i 1,i+1 ’

Y. =Y +AY,

i,i+1 i i,i+1

S dd lugi khong ché mit bing nhu sau:

binh sai

Hinh 3. S¢ d6 lwéi khéng ch& miit biing
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b. Ludi khong ché dj cao

Xudt phét tir di€m d6 cao hang IV Nha nu6c
tai vi tri Uy ban nhan dan Phudng 3, thanh pho
Cao Linh, day 1a diém dd cao hé Hon Diu do S&
Tai nguyén va Moi trudng Pong Thap quan 1y.

Tién truyén din do cao theo phuong phap do
cao hang k¥ thuat bang médy do cao chuyén dung.
Tong chiéu dai tuyén do 12 2,5 km. K&t qua binh sai
dat yéu cau vé ky thuat do cao hang k¥ thuat, véi
sai 0 f, =- 16 mm”, han sai f,== 50VL = 79 mm.

c. Po dac chi tiét

St dung mdy toan dac dién t& Topcon 230
dé do dac chi ti€t bing phuong phap toan dac, céc
di€ém dia hinh dia vat dudc x4c dinh bing toa do
cuc hodc toa do vudng goc.

Dt liéu dugc luu trong bd nhG cia may toan
dac dién tif Topcon 230 dudi dang s& do dién tir
mang c4c thdng tin can thiét trong viéc thanh lap
binh dd hién trang, nhu: vi tri (toa d9), khong gian
(dd cao), md nhan dién (tén diém) d€ phan loai
titng d6i tugng. Tong s6 di€m do thu thap dudc
12 1497 diém (da so lugng diém phuc vu bién tap
ban do).

Céc diém do sau khi do dac xong dudc trit
tr may toan dac dién t& Topcon 230 sang may vi
tinh bing cdc phan phém triit s6 liéu chuyén dung
(Hinh 4).
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Hinh 4. Phin mém T-Com trit s& li¢u tir may toan dac
dién ti sang mdy vi tinh
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Cach trat dir li€u nhu sau :

- Trén may toan dac dién t ta chon Menu/
tén thu muc/va chon send.

- M& phan mém T-Com/ Menu chon Comm/
Download/ chon GTS 210/310/GPT - 1000 man
hinh s& xuat hién nhu Hinh 3. Sau d6 ta chon Yes,
thi céc so liéu do dac s& chuyén sang phan mém
T-Com.

- Trén phan mém T-Com ta nhin phim Ctrl-
A, chon ti€p Menu/Conversion/to SSS ( GTS/700/
710/800) (Raw or Coords)/ chon yes. Toan bo s6
liéu do sé& chuyén sang dang toa do nhu Hinh 5
gdm c6: s6 thit ty, toa dd X, toa do Y, do cao H
clia cdc di€m.
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Hinh 5. Pinh dang s li¢u chuyé&n sang phin mém trong
may vi tinh

- Trén phan mém T-Com ta nh&n phim Ctrl-
A, chon tié’p Menu/Conversion/ to DXF (Only
SSS or Coords)/ chon Yes. Cdc sd liéu dudc
chuyén sang phAn mém AutoCad 2007 d€ bién
tAp ban dd, cac sd liéu nay 1a c4c vi trf diém gdm
c6 toa do (x,y) va dd cao (H), cic vi tri nay thé
hién cho cic d6i tugng di€m, dudng va viing trong
dir liéu raster cda tap tin. Dya vao ban vé lugc
dd (so hoa va ghi chi) tai thuc dia, cdc d6i tuong
nay dudc thé hién va bién tip trén tap tin dit liéu
nhu sau:

- Céc ddi di€m 1a cac dia hinh dia vat nhu
sau: cao do cac diém dai dién mat dit ty nhién,
cao do cac tim dudng, vi tri cot dién, vi tri tim ho
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ga, vi tri cdng rao... Cac ddi tugng nay chi can bién
tap theo ghi chid, khong cin ndi diém.

- C4c d6i tugng dudng 1a cdc doi tugng hang
rao kém, tudng rao, ranh thodt nuéc, dudng giao
thdng... Cac d6i tugng nay sé& dugc tao thanh tir
st k&t hop luge dd va cdc d6i tuong diém, qua
d6 lién két lai thanh nhitng dudng thé hién sy vat.

- C4c doi tugng viung 1a cic doi tuong nha,
dén, chuia, san bdi, ao, hd... Cdc d6i tugng nay sé&
dudc tao thanh tir sy két hop luge db va cac doi
tuong diém, qua d6 lién két lai thanh mot viing
ddi tuong.

d. Bién tdp binh do va déi sodt thuc dia hoan
chinh binh do

Binh dd hién trang Khu LIA 1 thanh phd Cao
Linh dugc thanh 13p theo ty 1& 1:1000 bing cong
nghé toan dac dién tif (Hinh 6), ndi dung thé hién
chinh x4c hién trang cta khu vuc do vé, phuc vu
lap du 4n nang cip do thi thanh phd Cao Lanh,
tinh Pong Théap nim 2014.
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Hinh 6. Binh d6 hién trang Khu LIA 1
thanh phé Cao Lanh

4, K&t luan

Thanh 1ap binh dd hién trang hay c4c phuong
thirc sdn xuét thudc linh vuyc tric dia ban d6 dian
dd chuyén sang dién tif héa, tin hoc héa va mot

phin cong viéc da chuyén sang ty dong héa lam
ning suit lao dong ting cao, chat lugng sin phim
ciing dugc nang 1&n 1o rét. Trén nén ting d6, dé
hoa nhap véi thé gidi vé cong nghé, trinh do sén
xuat, trinh do quén 1y thi viéc tng dung cong nghé
méi 12 tat y&u, nham d4p tng nhu ciu ngay cang
cao clia nén kinh t€ trong thdi ky cdng nghiép héa
hién dai héa dit nudc.

Qua nghién citu cho thdy viéc ¢ng dung
cong nghé toan dac dién t& va mdy toan dac
dién t Topcon 230 trong linh vyc tric dia cling
nhu trong thanh 14p binh do hién trang phuc vu
dv 4n nang cap do thi thanh phd Cao Lanh rat
c6 hiéu qué va dat d6 chinh xédc cao, phudng
phdp bdn d4 va phuong phdp toan dac dudc
thuc hién dé€ do chi ti€t binh db hién trang ké&t
hdp phuong phdp phan tich va xit 1y tai liéu dé
bién tap binh do.

K&t qua do dac tong cong 14 di€m khong
ché& mit bing dudc st dung phin mém binh sai
Pronet, cdc sai s6 dat yéu cau ctia Quy pham
quy dinh 1a: sai s6 do géc f, = + 50 han sai
laf,, ==149,67 sai s6 tuong ddi khép do canh
1/T = 1/4500, han sai la 1/2000; sai s6 do chénh
caolaf, =-16mm”, hansaif, =+ 50UL =79 mm.
Sau d6 ti€n hanh x{ 1y va bién tip ban dd bing
phan mém AutoCad 2007. K&t qué thanh 1ap dudc
binh d6 LIA 1 thanh phd Cao Lanh, tinh Pong
Thap ty 1& 1/1000 phuc vu 1ap du 4n nang cap do
thi thanh pho Cao Lanh nhu: 1ap phuong 4n xay
dung, gidi tda dén b, san 14p mit bing, xay dung
dudng giao thong, xay dung hé thdng cip thoat
nudc do thi.

Trong qué trinh nghién ctu s dung may
toan dac dién o Topcon 230, day Ia loai thiét bi
do dac chi duy nhit st dung guong d€ x4c dinh
vi trf diém, do d6 can ngudi dung guong dé xac
dinh, tuy nhién trong di€u kién thuc t& cic vi tri
xdc dinh gip diéu kién bat Igi ma ngudi dung
guong khoé dung dudc hodc dung dugc nhung do
chinh x4c khong cao nhu ao, ho ric, bdi vat liéu
st thép kém gai, nha khda ctta rdo kién c0...
Ngoaira, may toan dac dién ti Topcon 230 khong
c6 tia laze, khé bit diém trong thdi tiét xau. Vay,
qué trinh nghién cttu st dung mdy toan dac dién
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c6 nhiéu di€m manh, tuy nhién ciing c6 mot s&  bi toan dac dién tf do c6 guong va khdng guong
diém y&u ciing nhu bat 101, vi vy nén c6 nhitng  d€ gidi quyét nhitng bit 1gi mang lai hiéu qua va
nghién citu ti€p theo vé ng dung k&t hgp thi€t  do chinh xdc cao trong tric dia./.
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TOTAL STATION TECHNOLOGY USED IN MAPPING THE TOPOGRAPHIC TO MAKE
PLANS FOR UPGRADING CAO LANH CITY, DONG THAP PROVINCE

Summary

Nowadays, total station technology has been applied widely in the field of geodesy and cartography.
This paper aims to introduce the application of this technology in mapping the topographic - making
plans for upgrading Cao Lanh city, Dong Thap province. In addition, external methods (networking,
field survey, measurement) and internal ones (data analysis, map-editing) were used for topographic
mapping. The product is the current topographic map of LIA 1 (low-income residence) with the scale
of 1:1,000. After inspection and assessment, the map meets all current requirements of technical and
accuracy standards related by the Government.

Keywords: total station, topographic map, urban upgrading, mapping, Cao Lanh city.
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