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‘ XAY DUNG LUGI KHONG CHE PO VE XA BA XUYEN,
THANH PHO SONG CONG, TINH THAI NGUYEN BANG CONG NGHE GPS

Nguyén Ngoc Anh
Truong Pai hoc Nong ldm — DH Thai Nguyén

TOM TAT

Hé théng ludi khdng ché do v& xd Ba Xuyén dugc xdy dung bang cong nghé GPS véi tong s6 80
diém trong d6 bao gom: 75 diém moi thanh 1ap va 05 diém goc (092538, 092543, SC-10, SC-186,
SC-24) duoc bb tri v6i @b hinh dang tam gidc. Két qua xir 1y, tinh toan binh sai ludi dat yéu cau ky
thuat theo quy dinh hién hanh: Sai sé trung phuong vi tri diém 16n nhat: (BV1-74) = 0,009 m; Sai
s trung phuong twong ddi canh 16n nhit (PV1-18---DV1-19): mS/S = 1/26.290; Sai sé khép twong
déi tam giac 16n nhat: (OV1-25--DV1-26--DV1-27) = 1/11.665. Nhu vay, luéi khdng ché do v& xa
B4 Xuyén dam bao chét lugng, c6 do chinh xac cao, mat d6 diém dam bao phuc vu do vé€ chi tiét
ban do dia chinh céc ty 1¢ trén dia ban xa.

Tir khéa: Binh sai; ban do dia chinh; ludi khéng ché; hé théng dinh vi toan cau; cong nghé.
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BUILTDING THE SURVEYING CONTROL NETWORK
OF BA XUYEN COMMUNE, SONG CONG CITY,
THAI NGUYEN PROVINCE BY GPS TECHNOLOGY

Nguyen Ngoc Anh
University of Agriculture and Forestry - TNU

ABSTRACT

The grid control system of Ba Xuyen commune was built using GPS technology with a total of 80
points including: 75 newly established points and 05 original points (092538, 092543, SC-10, SC-
16, SC-24) arranged with triangle shape. The results of handling and calculating the adjustment to
meet the technical requirements according to current regulations: The maximum error of the
central position of the position: (PV1-74) = 0.009 m; The greatest medium edge relative error
(DV1-18 --- BV1-19): mS/S = 1/26,290; The closed error is relative to the largest triangle: (DV1-
25 - DV1-26 - bV1-27) = 1/11,665. Thus, the control network of Ba Xuyen commune is ensured
with high quality, high accuracy, and density of guaranteed points for detailed measurement of
cadastral maps of communes.
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1. Gi6i thiéu

Cong nghé GPS ngay cang duoc st dung
nhiéu trong xay dung ludi khdng ché toa do,
mot yéu t quan trong khong thé thiéu trong
cong tac thanh 1ap ban d6 dia chinh. Dé xay
dung luéi khong ché toa do thi c6 nhidu
phuong phap khac nhau nhu: phuong phép
tam giac do goc, phuong phap da giac,
phuong phdp tam gidc do canh d¢ chinh xac
cao,... Thuc t& hién nay thi cong nghé GPS
ngay cang dugc st dung rong rai va tré thanh
phuong phap chinh dan thay thé cac phuong
phap do dac truyén thong vi no dat do chinh
x4ac cao, thoi gian do nhanh, it ton kém va hau
hét thuc hién dugc trong moi diéu kién thoi
tiét [1].

Ngay tir nhitng nam dau thap ky 90 céng nghé
GPS nhanh chéng chiém linh vi tri quan trong
trong cong tac lap ludi khdng ché Tric dia ¢
Viét Nam. V6i 5 may thu vé tinh loai
4000ST, 4000SST ban dau sau mot thoi gian
ngin da lap xong ludi khdng ché & nhiing
vung dac biét khd khian nhu Tay Nguyén,
Thuong ngudn Séng Bé, Ca Mau. Nhitng nim
sau d6 cong nghé GPS di dong vai tro quyét
dinh trong viéc do ludi cap “0” 1ap hé quy
chiéu Quéc gia méi ciing nhu viée lap ludi
khong ché hang III phu trim linh thd va
nhiéu ludi khéng ché cho cac cong trinh dan
dung khac [2].

Hién nay, cling nhu mot s6 dia phuong khac,
B4 Xuyén 1a xi chua duoc do v& ban dd dja
chinh chinh quy, hé théng céc loai ban d6 da
cil, it dugc cap nhat, bé xung. Trong khi do,
B4 Xuyén lai 14 xi c6 téc do do thi hoa nhanh,
bién dong vé dit dai 16n. Do do6, dé quan 1y va
sir dung t6t ngudn tai nguyén dat, ching ta
can phai lam t6t cong tac do dac thanh 1ap ban
dd dia chinh. Pay 1a tai liéu co s¢ dé thong
nhat quan ly nha nude vé dét dai nhu giao dét,
cho thué dat, dang ky cap gidy chimg nhdn
quyen sir dung dat, thanh tra giai quyét khiéu
nai vé& dét dai va cac cong tac khac. Chinh vi
vay, viéc thanh 1ap ludi khéng ché mit bang
phuc vu cong tac do v& ban dd dia chinh xa
B4 Xuyén, thanh phd Soéng Cong, tinh Thai
Nguyén bang cong nghé GPS 1a cong viéc hét
sitc quan trong va can thiét nhim muc dich

nang cao chat luong va yéu cau vé do chinh
X&c dap Gmg yéu cau ngay cang cao trong
cong tac quan 1y nha nudc vé dat dai.

2. Phwong phap nghién ciu

2.1. Dit liéu nghién ciru

- Méy thu GPS - Huace X20

- Hé thdng cac diém ludi khéng ché hang cao
da co trong khu vuyc.

- Hg thong ban do s6 c6 sin: Ban do dia hinh,
ban d6 dia gidi hanh chinh,...

- Phan mém binh sai, xtr 1y s6 liéu: Compass,
DPsurvey,...

2.2. Phwong phdp nghién ciru

2.2.1. Quy trinh xdy dung luoi

Quié trinh thyc hién xay dung ludi khdng ché do
Ve xa Ba Xuyén dugc thyc hién nhu hinh 1.

CONG TAC CHUAN Bl
(Bamn do, x0 lign cac diem khong ché
kang cao,...)

'

KHAO SAT THUC DIA VA THIET
KE LUOK

|

v
I CHON DIEM VA CHON MOC ]
|
v

| LAP LICH DO I

v
I PO GPS NGOAI THUC DIA |

A d
[ XU LY SO LIEU PO ]
:
BIEN TAP SO LIEU THEO QUY
DINH CUA BO TN&MT

Hinh 1. Quy trinh thanh Idp liéi khong ché do vé
x& Ba Xuyén [3]

2.2.2. Phurong phéap thu thdp sé liéu

Thu thap s6 ligu cac tai lidu, s6 liéu nhu: Ban

do6 dia hinh; Ban do dia giéi hanh chinh; S6

liéu toa do, dd cao cac diém luéi dia chinh...

tai s0 Tai nguyén & Mo6i truong, phong Tai

nguyén & Moi truong va UBND xa.

2.2.3. Phuong phdp khao sét thuc dia

Khao sat thyc dia nham xéc dinh ranh gidi

khu do, lya chon vi tri dat diém khong ché,

chon moc ngoai thuc dia, bo tri ca do,...
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2.2.4. Phuong phap do GPS

Nghién ciu st dung phuong phap do GPS
tinh, day la m@t trong nhiing phuong phap do
GPS tuong doi, c6 do chinh xac cao. Phuong
phép nay quy dinh:

- Thu tin hidu ddng thoi tir 4 vé tinh trg 1én.

- Thai gian thu tin hiéu do tai méi diém 1a 60°.
-PDOP < 4,0

- b6 chinh xac cua phuong ‘phép nay sé phu
thugc vao thoi gian do va dieu kién quan sét.
2.2.5. Phwong phdp xit Iy 56 liéu

Nghién ctru st dung pl‘li?m rpém binh sai scf)
liéu do Compass va phan mém DPsurvey dé
xtr ly dir 1i€u sau binh sai theo quy dinh cua
B6 Tai nguyén & M6i trudng.

Thanh qua tinh toan toa do, do cao dugc tinh
toan & h¢ toa do VN2000, kinh tuyén truc
106°30° [4].

3. Két qua va thao luan

3.1. Diéu tra co bin

Ba Xuyén la mot xd ving trung du‘ném & phia
Téy Bac thanh pho Séng Céng, gom 12 xém
vai tong dién tich tw nhién la 8,6727 km?

C6 duong dia gigi hanh chinh tiép giap voi
cac xa nhu sau:

- Phia Tay Bic giap xa Dong Qué

- Phia Bong Giap xa Tan Lap

- Phia Tay Nam va Nam giap TT.Tam Son.
Xa Ba Xuyén co dia hinh tuong ddi bang
phang bi chia cit boi C?.C doi thap, sQng ng(‘)i:
dia hinh noi day tao tiém nang Ion vé kinh té
lam nghiép, tai nguyén thién nhién phong phu
thuan lgi cho viéc phat trién kinh té x& hoi.
3.2. Xdy dung lui khong ché do vé xi B Xuyén
3.2.1. Thu thép tai liéu, s liéu

Két qua thu dugc nhu sau:

- Ban d dia hinh x& Ba Xuyén, chit luong tét.

- Ban dd dia gi6i hanh chinh x& Ba Xuyén,
chat lugng tot.

- Hé théng cac diém dig chinh gbc co trong
khu do ’xé Ba Xuyén (so liéu toa d9, do cao,
vi tri moc ngoai thuc dia), ket qua & bang 1.

Bang 1. Hé thong cdc diém dia chinh géc

o 2| Toa do D§ cao
98 [T 0n. B0 X (m) Y (m) H (m)
092838 | 2380073.122 | 430551.683 | 43.736
092543 | 2377434.132 | 431567.330 | 45.697

| SC-16 | 2379246.895 | 429065.399 | 15.939
SC-24 | 2378064.652 | 430671.537 | 22.920

1
3 | SC-10 | 2379236.572 | 430653.755 | 18,942
4
‘

Nguén: 8¢ Tai nguyén & Moi truong
3.2.2. Khao sdt khu do, thiét ké so b luci:
Cin cir vao thiét ké ky thuat d& dugc phé
duyét. St dung ban d6 dia hinh két hop dicu tra
thuc dia tién hanh thiét ké ludi khu do xa Ba
Xuyén thanh mot mang ludi tam gidc day dac
dam bao mat do diém, do chinh xac cua ludi
theo quy trinh, quy pham hién hanh.
So dd ludi khdéng ché do vé& xd Ba Xuyén
duogc thict ke chi tiét nhu hinh 2.

SOOI N LLOR KON HE DO VECAR )
A A SR YN TPSONG CONGL TENI TMAI ML Y ES

Hinh 2. Thiét ké lu6i khong ché do vé
Heé théng ludi do V& xi Ba Xuyén dugc thiét
ké bao gom 75 diém méi la: PV1-01, bV1-
02, bV1-03,... bVI-75; va 05 diém dia
chinh goc la: 092538, 092543, SC-10, SC-
16, SC-24.
2.3.3. Chon diém va chén moc do GPS ngoai
thue dia:
Céc diém lu6i phai dugc chon va chon & vi tri
thoa man cac quy dinh sau:
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- Vi tri mdc c6 kha n{mg théng hu:(’)[ng, thuan
tién cho viéc phat trién ludi cap thap hon va
phuc vu do v€ chi tiét ban do.

- Vi tri ddt moc dam béo 6n dinh lau dai, thm
quan sat v¢ tinh thong thoang trong pham vi
goc thién dinh phai 16n hon hoic bang 75°.
Trong truong hop dac biét kho khan ciing
khong duoc nho hon 55°,

- Mdc dit ngoai pham vi dnh hudng cua cac
dai phat song dién.

2.3.4. Lap lich, phan ca do:

Phan ca do sao cho voi ‘sé lugng may co thi
co thé do 1, ca’duqc nhiéu canh lu'érj nhat, so
ca do v6i s6 diém twong ung 1a it nhat,....
2.3.5. Do dac thuc dja:

Str dung phuong phap do tinh (Fast Static)
dé tién hanh do luéi ngoai thyc dia. Tir cac
diém dia chinh gbc da biét ngoai thyc dia 1a
092538, 092543, SC-10, SC-16, SC-24, str dung
may dinh vi Huace X20 tién hanh do mdi 75
diém luéi khong ché do v& xa Ba Xuyén.

2.3.6. Triit s6 lidu do:

S6 liu do GPS duoc copy truc tiép tir may
do GPS sang may tinh dé xir 1y thong qua
cong USB.

2.3.7. Binh sai s6 liéu do GPS bang phan
mém Compass

+ Thiét 1ap hé toa do VN2000:

DPé xiy dung hé quy chiéu VN2000 ta sir
dung chac nang Coordinate  SYS
Manegament ciia phin mém Compass va
nhap céac théng sb nhu sau [5]: Translation X:
191,904414 ; Translation Y: 39,30318279;
Translation Z: 111,45032835; Rotaion X:
0,00928836 ; Rotaion Y: - 0,01975479 ; Rotaion
Z: 0,00427372 ; Scale:  0,9999; Origin
longitude: 106°30°. Két qua nhu hinh 3.

Mawr Wi
W et

ox
h= X [~ « LA BT
o £ B P FTITUS §2 PR Comal
toenl  |2) | 2o Lo -4 2 )z

Hinh 3. Thiét ldp hé toa do VN2000

+ Nhap s6 li¢u binh sai:

Dit li€u sau khi nhép vao s€ dugc liét ké theo
ting diém do trong ngudn dir liéu, va cho
phép nguoi xu 1y cap nhat lai cac thong tin
tuong tng cho timg diém do nhu tén diém,
ma diém, loai anten, chiéu cao anten, chiéu
cao may,... dé tién hanh binh sai.

+ Xu 1y canh:

Tién hanh cét bo, chinh sira nhitng vé tinh
yéu, lam giam sai s gitra cac canh, cac tam
gidc trong ludi. Kiém tra lai cac thong sd
Ratio, Reference Variance va RMS trén mdi
duong day. Loai bo két qua xir Iy trén nhiing
duong day duge xac dinh 1a kém chat luong
trude khi luu két qua (hinh 4).

(G Compens - R
e (S8 Bacehee Aduttmant Check Reust Tock Vew Wedow

D&MW & asa T 80 W

Bas =)
- X :

AT AT KOV245KVS9.9780 u

Foc 182 00876, 2718570 46EXSY e
Caerection 1:43735, 0.0152, 00116 8
Adj, Yalue 00865 2718729 4A24) 60

Lo xvzeonverara L

Fix 933 0.0867 438041 753 25r
Cacroction (B 00840 0871 €
Adi. Value 0.0875 a3.a41 753236 2sF

M s kvzasevs2 02 [t

Fix I L1 sah 1528914 2
Ceerection 169958 o nasar .
Adj. Value 0081 5453911 1523461 3

A 134 V2550028, 900 (55
Fix na boarn 2254706 Arrs

Commction LS e nean

Ad, Valur .08V 2754508 A1ZSTY

135 KV25)KV27.980 L
Fx %33 00070 Jares9  187ee9 218
Caerection 1:53264 0.0861 08236 0
Adj, Value 00890 3877010 1863961 215

Hinh 4. Két qua xir Iy canh
+ Két qua binh sai ludi:

Sau khi di hoan tit cic budc, vao chirc ning
Report cia phan mém dé kiém tra xem két
qua binh sai c6 dat yéu cau hay khong. Néu
céc chi tidu k¥ thuat khong dat yéu cau thi
phai tién hanh phan tich luéi thong qua cong
viée ra soat gia tri cac diém gdc khoi tinh,
chia mang luéi thanh cdc mang ludi nho hon,
thay d6i do hinh tinh, tinh thém hodc loai bo
cac canh,...

2.3.8. Bién tdp két qud bang phan mém
DPsurvey:

+ Két qua bién tap so dd ludi khdng ché do v&
xd B4 Xuyén bang phan mém DPsurvey duoc
thé hién chi tiét nhu hinh 5.

+ Thanh qua tinh toan binh sai luéi khdng
ché do v& x& B4 Xuyén — thanh ph6 Song
Coéng - tinh Thai Nguyén dugc thé hién chi
tiét qua bang 2.
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Do chinh xac cia Iuoi khong ché do v€ xa Ba

Xuyén dat dugc nhu sau:
1. Sai sb trung phwong trong sb don vi:
-mo =+ 1,000.

2. Sai s6 vi tri diém:
- Lém nhat (PV1-74): mp = 0,009 m;
- Nhé nhdt (PV1-51): mp = 0,002 m.

3. Sai s trung phuong twong di chiéu dai canh:

1 Moadrontouieuti iR sevE s - Lén nhit (PVI-18---PV1-19): mS/S =
1/26.290;
R o - Nhé nhat (PVI-T4---SC-10): mS/S =
R B 1/344.837.
' \~ = 4. Sai sb trung phuong phuong vi canh:
S5 g g g
: B - Lom nhdt (BV1-06-—PVI-07): ma = 7,64";
\ ! ><7/ ) - Nhé nhdt (BV1-74---SC-10): ma = 0,60".
S TAY 4 N [= e 5. Sai s6 trung phuong chénh cao
N/ A - Lén nhét (DV1-58-—PV1-07): mh = 2,310 m;
N/ N/ 1 2/ - Nhé nhdt (PV1-31---SC-10): mh = 0,416 m
\/ \ 6. Chidu dai canh:
"1 1N T - Lén nhat (PVI1-11---PV1-15): Smax = 894,99 m;
e 1< AVEATAY - NI nhdt (PV1-27—DV1-28): Smin = 163,02 m;
[ v =t v S - Trung binh: Stb = 417,10 m.
'x -’ L / / Dua theo két qua tinh toan ddi chiéu voi quy
¢ | S dinh trong thong tu sb 25/2014/TT-BTNMT
ngay 19 thang 5 nam 2014, thi két qua binh
- [ = EIT Mmoo sai luoi khéng ché mat bang do vé xi Ba
— A \ A A X “ A R4
Hinh 5. Két qua bién tip so do hedi khong ché do Xuyerql la dat yéu cau. Pugc thé hién chi tiet
vé xa Ba Xuyén qua bang 3.
Bang 2 Téng hop két qua toa dé, do cao cdc q‘iém luGi khong ché xa Ba Xuyén
(Hé toa do phang VN2000, Ellipsoid WGS84, kinh tuyén truc 106°30", mui chieu 30 (k=0.9999))
S6 Tén Toa do D6 cao Sai s6 vi tri diém
TT diém X(m) Y(m) h(m) (mx) (my) (mh) (mp)
1 092538 2380073.122 430551.683  43.736
2 092543 2377434132 431567330  45.697
3  DVI-01 2380971.963 429984.147  19.913  0.004  0.005 1045  0.006
4  PVI-02 2380810.962 430130.150 21.975  0.003  0.004 0968  0.005
5 DVI-03 2380639.038 429718.050  16.705  0.003  0.003 0970  0.004
6 DVI-04 2380819.824 429729.698  17.685  0.003  0.004  1.029  0.005
7  DVI-05 2380863.080 429219.246 18450  0.004  0.004 1242  0.006
8  DVI-06 2380675.672 428840779  20.881  0.004  0.005 1420  0.007
9  DVI-07 2380517.534 428914.092  20.830  0.004  0.004 1352  0.006
10 DVI-08 2380605.957 429302523  18.972  0.003  0.003  1.139  0.005
11  DPVI-09 2380374.693 429451410  17.467  0.003  0.003  1.012  0.004
12 DPVI-10 2380361.455 429888.216  21.303  0.003  0.003  0.826  0.004
76 DVI-74 2378685.749 430685523 22552 0002  0.002 0427  0.002
77  DVI-75 2378375615 429729.020  19.088  0.002  0.003 0922  0.003
78  SC-10 2379236572 430653755  18.942
79  SC-16  2379246.895 429065.399  15.939
80  SC-24  2378064.652 430671537  22.920

Nguon: Ket qua binh sai luoi
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Bang 3. Két qua danh gid chat lwong liw6i khong ché do vé xi Ba Xuyén

Chi tiéu ky thuit

Tiéu chi danh gia chat Iwgn = ~ ” ” Keét qua Panh
St lwéi khénggché dove  Ludi KCdove  Ludi KC dove binh sai gid
cap 1 cap 2
1  Sai s trung phuong vi tri diém sau <5cm <7cm 0,9cm Pat
binh sai so véi diém gbc
2 Sai sb trung phuong tuong dbi canh < 1/25.000 <1/10.000 1/26.290 Dat
sau binh sai
3 Sai s6 khép twong dbi gidi han <1/10.000 < 1/5.000 1/11.665 Dat

3.3. Thugn lgi va kho khan trong qué trinh
xay dung luéi GPS

3.3.1. Thugn loi

- Pia hinh thong thoang va thoi tiét rat thuan
loi cho viéc do GPS.

- Nén dia chit tuong ddi 6n dinh cho viéc
chén moc.

- Buge sy d(‘)’ng tinh va gilp d& cua chinh
guyén va da s6 nguoi dan dia phuong.

3.3.2. Kho khan

- X& c6 dong ruong triing, ddi ndi xen k& gay
kho khan cho viéc thiét ké ludi.

- Yéu cau 16n vé ngudén nhéan lyc va trang
thiet bi.

3.3.3. Gidi phap khdc phuc

- Cung cip day du trang thiét bi va ngudn
nhan lyc.

- Chon va chén cac mdc c6 V1 tri thong
thQéng, ’giém‘ thoi gian, di chuyér:n gilta cac
di€ém moc nham han ché cac sai s6 trong qua
trinh do.

4. Két luan

Két qua cua viéc xay dung ludi khéng ché mat
bang do v& xa Ba Xuyén dat dugc nhu sau:

- Hé théng ludi khé{lg chef: do v& gdbm §0 diém
trong d6 c6 05 diém goc va 75 di€m moi
thanh 13p phuc vu cho cong tac do v& chi tiét

Nguon: Théng tw s6 25/2014 va két qua binh sai luéi

thanh 14p ban d6 dia chinh cac ty 1& trén dia
ban xa.

- So dd va vi tri cac diém mdc ngoai thyc dia.
- Bémg thong ké toa do cac diém ludi khéng
che do vé,...

- Phin mém Compass, DPsurvey cho phép xir
ly s6 liéu do GPS mdt cach tién lgi va chinh
xac dap Gmg day du cac yéu cu cho cong tac
xir Iy ludi khong ché mit bang theo quy dinh
hién hanh cua B6 Tai nguyén va Moi trudng.
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