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TOM TAT

Viéc st dung d6 hinh lwéi GPS theo lién két sao thay cho sir dung db hinh lwéi GPS theo lién két théng thuwong
s& la mot birt pha dé tang tbc dd do, ting hiéu suét téi da trong s dung thiét bi do. Tuy nhién phwong thrc nay
chwa duoc trién khai trong xay dung lwéi dia chinh. D& khang dinh c6 thé s dung dd hinh Iwdi GPS theo lién két
sao trong xay dwng lwéi dia chinh, nhém nghién ctu da tién hanh danh gia sy sai khac toa dé cla cac diém cung
tén & 4 phwong an (PA) thuc nghiém, trong d6 phwong an PA1, PA2 dwoc thuc hién theo lién két théng thwong,
phuwong an PA3, PA4 duoc bb tri theo lién két sao. Két qua cho thay: Sai sb vi tri diém & 4 phwong an cé sw thay dbi
(mpmin = 0,004 + 0,006m; mpmax = 0,011 + 0,017m). Bd Iéch diém I&n nhat & PA2, PA3 va PA4 so v&i PA1: theo
truc x Ia 0,019m; theo truc y 1a 0,014m va dé léch thuwc t& 14 0,019m. V&i két qua thuc nghiém cho théy cac chi tiéu
cta lwdi GPS theo dd hinh theo lién két sao da dat dwoc hoan toan dap (rng dugc cac tiéu chuin chét lwong dbi voi
lwéi dia chinh theo quy dinh hién hanh, do vay dd hinh lwdi GPS theo lién két sao ap dung dwoc trong xay dwng lwéi
dia chinh.

T khoa: Db hinh luwéi GPS, Iwdi dia chinh, lién két hinh sao.

Applicability of GPS Grid Geometrical Figure Following the Star-Shaped Links
in Cadastral Grid Construction

ABSTRACT

The use of GPS grid geometrical figure following star-shaped links instead of using GPS grid geometrical
figure following normal link will be a breakthrough to increase measurement speed, increase maximum
performance in instrumentation use. However, this method has not been implemented in cadastral grid
construction. In order to confirm that it is possible to use the GPS grid geometrical figure following star-shaped
links in the construction of the cadastral grid, the research team has evaluated the coordinate differences of the
points of the same name in 4 experimental schemes (PA), in which, schemes PA1, PA2 were done according to
the normal link, schemes PA3, PA4 were arranged according to the star-shaped links. The results showed that:
The error of point position in the 4 schemes has changed (mpmin = 0.004 + 0.006m; mpmax = 0.011 + 0.017m).
The largest point deviation in PA2, PA3 and PA4 compared with PA1: according to the x-axis was 0.019m; on the
y-axis it was 0.014m and the actual deviation was 0.019m. The experimental results showed that the GPS grid
geometrical figure’s criteria have completely met the quality standards for the cadastral grid according to the
current regulations, so the GPS grid geometrical figure following to the star-shaped links cam be applied in the
construction of the cadastral control framework.

Key words: GPS grid geometrical figure, cadastral grid, star-shaped links.

nghé nay c6 nhiéu uu diém nhu do chinh xac
cao, khéng phu thudc diéu kién thoi tiét, khong

Hién nay, luéi khong ché dia chinh chtt yéu  cin théng huéng... tuy nhién khi thay ddi d6
duge thanh lap bang cong nghé GPS do cong hinh 1ué6i hodc k&t cAu dé hinh luéi khac nhau sé

1. DAT VAN DE
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cho két qua xt 1y véi do chinh xac toa do khac
nhau (Tran Khanh, 2010).

Theo Piang Nam Chinh & cs. (2015), khi
thiét k& d6 hinh luéi dia chinh do bang céng
nghé GPS, thong thuong st dung cac phuong
thiic co ban nhu: lién két diém, lién két canh,
lién két hd trg canh diém.. S6 lugng may thu
GPS st dung trong ca do quyét dinh dén do
hinh luéi ciing nhu téc dd do va thoi gian hoan
thanh cong tac do dac. Tuy nhién, phuong an tot
nhat van 1a phuong an tao thanh d6 hinh do hgp
1y, ddm bao do chinh xac nhung véi s6 lugng ca
do t61 uu.

Theo Volker (2009), trong quéa trinh thuc
hién méi ca do thi may thu cé thé dugde dit lip
(m 14n) tai mdi diém do. Gia tri m thudng quy
dinh khéng nhé hon 2 cho luéi hang III tré lén
va khong nho hon 1,6 cho lu6i hang thip hon.
Gia tri m cang 16n, thi do6 tin cay cta luéi cang
cao nhung dong thoi s ca do ciing tang lén.

Mot phuong thic lién két lusi khac cé thé
ap dung trong do GPS d6 1a lién két hinh sao.
Phuong thiic nay c6 gia tri m nhd nhit (m = 1)
trit diém toa d6 géc, do vay néu phuong thiic
lién két nay dam bao dd chinh xac cho cap luéi
can xay dung sé 14 mot but pha dé ting tdc d6
do cting nhu thoi han hoan thanh cong tac do
dac, dong thoi ting hiéu suit téi da trong viéc
st dung may do.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va thiét bi st dung

Cac diém dia chinh trong pham vi ranh gi6i
hanh chinh ctia huyén Vin Giang, tinh Hung
Yén. Téng s6 diém 1a 70 diém, trong dé c6 04
diém toa do co sd.

May do GPS tinh: Trong nghién ctiu nay, su

dung cac may do GPS tinh R3 cua hang
Trimble. S6 ludng may do st dung téi da la
06 may.

Phan mém xu 1y s6 liéu va bién tap két qua:
St dung phan mém Trimble Business Center
3.5 va phan mém HHmap phu hop véi quy dinh
hién hanh.

2.2. Phuong phap nghién ciu

a. Thiét ké Iuéi va ca do

Mot dic diém mang tinh dac thu cta coéng
nghé GPS trong xay dung luéi 1a khau thiét ké&
ca do. V6i mot mang luéi GPS da chon diém va
chén mdoc, c6 thé dua ra nhiéu phuong an to
chtic ca do khac nhau. Phuong an té&t 14 phuong
an tao thanh d6 hinh do hop ly, dam bao do
chinh xac theo cap luéi can xay dung. S6 lugng
ca do t6i thiéu (n) trong luéi dude xac dinh theo
cong thiec:

m.s

r

Trong dé: m: s6 1an d4t may liap trung binh
tai diém;

s: tong s6 diém trong luéi;

r: s6 may thu st dung dé do.

+ Khi do luéi dia chinh tai khu vyc nghién
ctiu bing phuong phap do GPS théng thuong
(St dung d6 hinh lién két theo hinh 1a va 1b),
s6 ca do t6i thiéu duge xac dinh nhu sau:

Néu 14y m = 1,6; tong s6 diém 1a 70 diém;
st dung t61 da 06 may thu hién c6; n = 19 ca do.
S8 ca do thuc t& 14 21 ca.

+ Khi do bang phuong thiic lién két hinh
sao, sO ca do can thiét 1a 14 ca do. St dung do6
hinh lién két theo hinh 1Ic.

Bang 1. Toa d6 diém co s& (Hé toa 6 VN2000, mui chiéu 3°)

. X Toa d6
S6 hiéu diém D6 cao h (m)
X(m) Y (m)
011602 2.318.838,101 550.224,020 4,983
116406 2.315.078,976 543.880,189 7,387
116407 2.313.922,749 548.729,892 4,351
116408 2.315.974,275 551.167,664 4,943
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a. Lién két canh

b. Lién két canh - diém

Phan Van Khué, Nguyén Dtc Loc

i)

c. Lién két sao

Hinh 1. Cac dang lién ké&t d6 hinh luéi GPS

Bang 2. Tiéu chi danh gia chat lugng luéi dia chinh

Tiéu chi danh gia chét lwong lwdi dia chinh

Chi tiéu ky thuat

Tri tuyét déi cta sai s6 trung phwong vi tri diém sau binh sai

Sai sé trung phwong twong ddi canh sau binh sai

Tri tuyét ddi sai sb trung phwong tuyét déi canh dwéi 400m sau binh sai

<5cm
<1:50.000

<1,2cm

Tri tuyét déi sai s6 trung phwong phwong vi canh sau binh sai:

- Bbi v&i canh I&n hon hodc béng 400m
- Béi v&i canh nhd hon 400m

< 5 giay
<10 giay

Nguén: Bo Tai nguyén va Méi truong, 2014.

b. Phuong phap do

St dung phuong phap do GPS tuong déi
trang thai tinh dé do ludi, véi tAn sudt ghi s6
liéu va thoi gian ca do nhu sau:

- Tan suat ghi s6 liéu: Khi do tinh, tan suat
ghi s6 liéu hop 1y thuong 1a trong khoang ti 5
gidy dén 15 gidy. Trong nghién ctiu nay chon
tan suat ghi s6 liéu 1a 5 giay.

- Thoi gian ca do: Trong diéu kién thuc té,
st dung may thu mot tdn s6 R3 cua héang
Trimble, thoi gian thu tin hiéu dugc chon téi
thiéu 60 phit.

c. Xt Iy s6'liéu

S6 lidu do luéi duge xti 1y trén phin mém
Trimble Business Center 3.5; K&t qua xu ly
dudc chuyén sang phan mém HHmap dé bién
tap 07 bang s6 liéu theo quy dinh.
d. Danh gia d¢ chinh xac

D6 chinh x4c cua luéi duge danh gia trén co
s6 Thong tu 25/2014/TT-BTNMT caa Bo Tai
nguyén va Moi trudng quy dinh vé ban d6 dia
chinh nhu bang 2.

3. KET QUA

Pé c6 co s6 khang dinh viéc 4p dung d6 hinh
luéi GPS theo lién két lién két sao thay cho db
hinh luéi GPS theo lién két thong thuong trong
x84y dung luéi dia chinh, nhom nghién ctu da
tién hanh thyc nghiém theo 4 phuong 4n va danh
gia su sai khac toa do cta cac diém cung tén & 4
phuong 4n dé. Phuong an thuc nghiém dugc tién
hanh tai huyén Van Giang, tinh Hung Yén.

3.1. Phuong an do ludi

Trong nghién ctiu nay, dé giam thoi gian thi
cong, doéng thoi dAm bao cac diém do & cac
phuong an khong bi anh hudng bdi su sai khac
vé d@6 hinh vé tinh va thoi diém do, nhém nghién
ctiu da st dung két hop phuong an do theo ca do
theo lién két théng thudng véi phuong an dé
hinh theo lién két sao. Phuong an do dudc thé
hién qua hinh 2, cu thé:

- Stt dung 01 may do dit tai diém géc va do
dong thoi cung v6i mdi ca do; Piém nay duge
chon 1a diém géc ctia luéi hinh sao;
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- St dung 05 may con lai dé do mébi ca do
dong thoi tai mdi 05 diém trong ludi, cac ca do
khac thuc hién cho mbi 05 diém méi cho dén khi
hét cac diém cta mang luéi.

3.2. Phuong an xu ly luéi

- Phuong 4n 1 (PA1): Luéi duge xt 1y theo
s6 d6 hinh 3, stt dung 04 diém toa géc (011602,
116406, 116407 va 116408);

wo1Y

- Phuong an 2 (PA2): Luéi dude xt ly theo
d6 hinh nhu phuong an 1, st dung 02 diém toa
goc (116406, 116407);

- Phuong an 3 (PA3): Luéi dude xt ly theo
phuong thiic lién két sao (hinh 4), st dung 02
diém toa gbc (116406, 116407);

- Phuong 4n 4 (PA4): Luéi duge xt ly theo
phuong thtic lién két sao nhu phuong an 3,
nhung chi st dung 01 diém toa goc (116407);

Hinh 2. So do6 lu6i va phan ca do két hgp véi 6 may thu

Hinh 3. So d6 ludi va phan ca do v6i 5 may thu
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Hinh 4. So do6 luéi theo lién két sao v6i 6 may thu

3.3. Anh huéng ctia su thay déi dé dén do
chinh xac cta ludi dia chinh

St dung toa d6 ctia b hinh chuén thiét k&
(PA1) 1am co sd danh gia anh hudng cta su thay
d6i @6 hinh dén d6 chinh xac cua luéi. Tu d6
hinh cta (PA1), giam s6 lugng diém géc toa do
dé tuong ddéng véi phuong an 4 (PA4) véi 02
diém géc (diém 116406 va 116407), trong d6
diém 116406 déng vai tro diém kiém tra; D6
hinh phuong an 3 (PA3) véi luéi hinh sao su
dung 01 diém géc (diém 116407) 1a phuong 4n
chinh dé danh gia d6 chinh xac ctia d6 hinh luéi
theo lién két sao. P4 hinh phuong an 2 (PA2) dé
kiém tra anh hudng cta s6 liéu diém gdc. T két
qua binh sai, tién hanh danh gia sai s6 vi tri
diém cua (PA2), (PA3) va (PA4) so véi (PA1)
theo cong thiec:

m =,’mQ+m2
P X y

Trong do:

m,: Sai s6 vi tri diém theo truc X (léch truc
x), v6i m,= X, — X,

m,: Sai s6 vi tri diém theo truc Y (léch truc
y), v6im,=Y;-Y,

m,: Sai s6 trung phuong vi tri diém sau
binh sai (léch thuc té)

X,, Y;; X, Y, 1a toa do cac diém cung tén cua
(PA1) va (PAL); I =2-4).

Toa d6 sau binh sai luéi theo 4 phuong an
dudc thé hién trong bang 3. Chét lugng luéi dia
chinh theo cac phuong an thuc nghiém dude thé
hién trong bang 4. S6 liéu bang 4 cho thay cac
tiéu chuédn vé chit luong luéi dia chinh & ca 4
phuong an déu dam bao theo quy dinh, tuy
nhién toa d6 ciia cac diém cé su thay d6i, duge
trinh bay trong bang 5 va sai s6 vi tri diém thé
hién trong bang 6.

S6 lidu trong bang 4 cho thay: Theo phuong
an 1 (PA1): Sai s6 vi tri diém mp,, = 0,004m
(diém VG46); mp,,, = 0,012m (diém VG29);
Theo phuong an 3 (PA3): Sai s6 vi tri diém
mp,,;, = 0,004m (diém 116406); mp,,.. = 0,017m
(diém VG29); Phuong an 2 (Sai s§ vi tri diém
mp,;, = 0,004m (diém VG46); mp,,. = 0,011m
(diém VG54)) va phuong an 4 (Sai s6 vi tri diém
mp,;, = 0,006m (diém VG47); mp,,. = 0,017m
(diém VG29). Nhu vay, sai s6 vi tri diém cta ca
4 phuong an thay d6i khong dang ké & tat ca cac
diém trong luéi (mp,,, = 0,004
=0,011 0,017m).

Vé d6 léch cta cac diém ¢ 3 phuong an PA2,
PA3 va PA4 so v6i phuong an PA1 ti Bang 5
cho thay: D6 léch 16n nhit theo truc x la
0,019m; theo truc y 12 0,014m va d6 léch thuc té&
16n nhat 1a 0,019m.

0,006m; mp,,.«

Tu cac két qua trén cho thay sai s6 vi tri
diém va d6 léch cac diém hoan toan dap tng
dudc yéu cau theo quy dinh.
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Bang 3. Toa do binh sai theo cac d6 hinh

Phwong an 1 (PA1)

Phwong an 2 (PA2)

Phwong an 3 (PA3)

Phwong an 4 (PA4)

Diém X (m) y (m) X (m) y (m) X (m) y (m) X (m) y (m)
11602 2.318.838,101 550.224,020 2.318.838,120 550.224,017 2.318.838,110 550.224,016 2318838,118 550224,019
116406 2.315.078,976 543.880,189 2.315.078,976 543.880,189 2.315.078,974 543.880,197 2315078,976 543880,189
116407 2.313.922,749 548.729,892 2.313.922,749 548.729,892 2.313.922,749 548.729,892 2313922,749 548729,892
116408 2.315.974,275 551.167,664 2.315.974,285 551.167,666 2.315.974,285 551.167,662 2315974,288 551167,666
VGO1 2.319.566,925 542.963,273 2.319.566,932 542.963,266 2.319.566,921 542.963,272 2319566,930 542963,263
VG02 2.319.119,360 542.913,326 2.319.119,366 542.913,319 2.319.119,363 542.913,326 2319119,372 542913,316
VGO03 2.318.211,900 542.668,031 2.318.211,902 542.668,023 2.318.211,883 542.668,028 2318211,890 542668,018
VG04 2.317.652,146 542.543,600 2.317.652,148 542.543,591 2.317.652,129 542,543,598 2317652,135 542543 587
VGO05 2.317.963,874 543.420,935 2.317.963,876 543.420,928 2.317.963,857 543.420,934 2317963,863 543420,925
VG06 2.317.541,453 543.762,641 2.317.541,456 543.762,635 2.317.541,438 543.762,640 2317541,444 543762,632
VGO07 2.319.441,903 546.860,777 2.319.441,916 546.860,773 2.319.441,911 546.860,775 2319441,920 546860,772
VG09 2.318.656,067 547.106,839 2.318.656,079 547.106,836 2.318.656,075 547.106,839 2318656,083 547106,836
VG10 2.318.128,031 546.726,753 2.318.128,040 546.726,750 2.318.128,036 546.726,752 2318128,043 546726,749
VG11 2.317.804,272 547.183,476 2.317.804,280 547.183,474 2.317.804,276 547.183,475 2317804,283 547183,473
VG12 2.318.967,958 549.739,709 2.318.967,973 549.739,708 2.318.967,966 549.739,707 2318967,974 549739,709
VG13 2.317.682,439 548.829,294 2.317.682,450 548.829,293 2.317.682,444 548.829,293 2317682,450 548829,294
VG14 2.317.799,035 549.351,190 2.317.799,046 549.351,189 2.317.799,038 549.351,189 2317799,045 549351,190
VG15 2.318.374,522 550.480,321 2.318.374,534 550.480,320 2.318.374,523 550.480,320 2318374,531 550480,323
VG16 2.318.005,802 550.599,533 2.318.005,813 550.599,533 2.318.005,801 550.599,533 2318005,808 550599,537
VG17 2.317.382,880 546.348,271 2.317.382,887 546.348,268 2.317.382,884 546.348,268 2317382,890 546348,264
VG18 2.316.754,261 546.464,342 2.316.754,267 546.464,339 2.316.754,265 546.464,339 2316754,270 546464,335
VG19 2.316.820,188 545.250,991 2.316.820,188 545.250,988 2.316.820,178 545.250,993 2316820,183 545250,987
VG20 2.317.032,245 545.970,387 2.317.032,247 545.970,385 2.317.032,237 545.970,389 2317032,242 545970,384
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Phwong an 1 (PA1)

Phwong an 2 (PA2)

Phwong an 3 (PA3)

Phwong an 4 (PA4)

biém X (m) y (m) X (m) y (m) X (m) y (m) X (m) y (m)

VG21 2.316.818,682 544.091,885 2.316.818,682 544.091,881 2.316.818,671 544.091,888 2316818,676 544091,880
VG22 2.316.400,822 544.103,025 2.316.400,823 544.103,021 2.316.400,813 544.103,029 2316400,817 544103,021
VG23 2.316.070,481 544,578,815 2.316.070,481 544.578,811 2.316.070,476 544.578,815 2316070,480 544578,808
VG24 2.315.469,081 544.370,321 2.315.469,083 544.370,318 2.315.469,077 544.370,325 2315469,080 544370,318
VG25 2.316.229,321 546.599,085 2.316.229,326 546.599,082 2.316.229,324 546.599,083 2316229,328 546599,080
VG26 2.316.050,708 547.076,664 2.316.050,713 547.076,662 2.316.050,712 547.076,662 2316050,715 547076,660
VG27 2.317.329,977 547.461,225 2.317.329,985 547.461,223 2.317.329,973 547.461,230 2317329,978 547461,228
VG28 2.316.695,495 547.802,613 2.316.695,499 547.802,608 2.316.695,490 547.802,611 2316695,494 547802,610
VG29 2.316.459,882 549.139,858 2.316.459,888 549.139,854 2.316.459,879 549.139,852 2316459,883 549139,853
VG30 2.316.653,361 549.967,591 2.316.653,366 549.967,588 2.316.653,359 549.967,584 2316653,363 549967,586
VG31 2.317.317,133 550.915,187 2.317.317,139 550.915,185 2.317.317,131 550.915,180 2317317,137 550915,184
VG32 2.317.457,026 551.250,404 2.317.457,034 551.250,403 2.317.457,025 551.250,396 2317457,031 551250,401
VG33 2.317.123,542 552.025,327 2.317.123 554 552.025,329 2.317.123,553 552.025,324 2317123,559 552025,330
VG34 2.316.783,281 552.158,599 2.316.783,294 552.158,602 2.316.783,292 552.158,596 2316783,297 552158,602
VG35 2.316.526,530 552.604,250 2.316.526,543 552.604,253 2.316.526,544 552.604,248 2316526,548 552604,254
VG36 2.316.203,777 552.618,441 2.316.203,790 552.618,444 2.316.203,791 552.618,439 2316203,795 552618,445
VG37 2.315.905,688 552.026,662 2.315.905,695 552.026,665 2.315.905,690 552.026,661 2315905,693 552026,667
VG38 2.315.336,438 552.047,853 2.315.336,445 552.047,854 2.315.336,442 552.047,849 2315336,444 552047,854
VG39 2.315.614,728 552.879,081 2.315.614,736 552.879,084 2.315.614,732 552.879,076 2315614,735 552879,083
VG40 2.315.061,430 553.307,214 2.315.061,437 553.307,218 2.315.061,434 553.307,210 2315061,436 553307,217
VG41 2.315.591,485 548.445,279 2.315.591,490 548.445,278 2.315.591,489 548.445,277 2315591,492 548445 276
VG42 2.314.896,665 548.695,142 2.314.896,668 548.695,143 2.314.896,669 548.695,141 2314896,670 548695,141
VG43 2.314.592,185 547.449,333 2.314.592,185 547.449,333 2.314.592,184 547.449,335 2314592,185 547449,332
VG44 2.314.491,650 546.461,241 2.314.491,650 546.461,239 2.314.491,649 546.461,242 2314491,650 546461,238
VG45 2.314.887,440 545.473,820 2.314.887,441 545.473,818 2.314.887,439 545.473,823 2314887,440 545473,817
VG46 2.314.397,906 545.643,080 2.314.397,907 545.643,080 2.314.397,905 545.643,088 2314397,906 545643,082
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Phwong an 1 (PA1)

Phwong an 2 (PA2)

Phwong an 3 (PA3)

Phwong an 4 (PA4)

Diém x(m) y (m) x(m) y (m) x(m) y (m) x(m) y (m)

VG471 2.314.653,445 543.937,842 2.314.653,445 543.937,841 2.314.653,443 543.937,850 2314653,445 543937,842
VG48 2.314.314,090 543.601,755 2.314.314,090 543.601,754 2.314.314,088 543.601,764 2314314,089 543601,756
VG49 2.313.793,164 543.862,868 2.313.793,163 543.862,867 2.313.793,162 543.862,877 2313793,162 543862,868
VG50 2.313.660,611 544.373,580 2.313.660,609 544.373,580 2.313.660,609 544.373,589 2313660,608 544373,582
VG51 2.313.630,668 543.293,738 2.313.630,669 543.293,730 2.313.630,668 543.293,731 2313630,667 543293,722
VG52 2.313.196,829 543.198,474 2.313.196,831 543.198,466 2.313.196,829 543.198,468 2313196,827 543198,458
VG53 2.312.860,682 543.886,113 2.312.860,682 543.886,105 2.312.860,683 543.886,106 2312860,681 543886,098
VG54 2.312.790,486 544.161,967 2.312.790,484 544.161,961 2.312.790,485 544.161,964 2312790,485 544161,965
VG55 2.312.851,352 545.380,708 2.312.851,350 545.380,708 2.312.851,351 545.380,718 2312851,349 545380,713
VG56 2.313.248,190 547.036,272 2.313.248,189 547.036,271 2.313.248,190 547.036,273 2313248,189 547036,271
VG57 2.313.351,550 547.847,385 2.313.351,550 547.847,385 2.313.351,551 547.847,386 2313351,550 547847,385
VG58 2.312.118,868 541.464,888 2.312.118,864 541.464,884 2.312.118,865 541.464,902 2312118,862 541464,890
VG59 2.312.362,983 541.924,689 2.312.362,981 541.924,683 2.312.362,983 541.924,683 2312362,980 541924,672
VG60 2.311.540,950 542.195,375 2.311.540,946 542.195,373 2.311.540,950 542.195,388 2311540,945 542195,377
VG61 2.311.922,124 542.809,344 2.311.922,120 542.809,343 2.311.922,122 542.809,358 2311922,118 542809,348
VG62 2.312.122,899 543.774,036 2.312.122,896 543.774,035 2.312.122,896 543.774,048 2312122,893 543774,040
VG63 2.312.285,102 544.108,437 2.312.285,099 544.108,437 2.312.285,100 544.108,449 2312285,097 544108,442
VG64 2.311.474,914 543.866,201 2.311.474,910 543.866,200 2.311.474,910 543.866,215 2311474,906 543866,207
VG65 2.311.637,084 544.087,652 2.311.637,081 544.087,651 2.311.637,082 544.087,666 2311637,078 544087,658
VG66 2.311.080,453 543.308,574 2.311.080,449 543.308,574 2.311.080,452 543.308,588 2311080,447 543308,579
VG67 2.310.593,924 543.547,177 2.310.593,919 543.547,177 2.310.593,923 543.547,190 2310593,917 543547,181
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Bang 4. Panh gia chat lugng luéi dia chinh theo cac phuong an thyc nghiém

TT Tiéu chi danh gia chat lwong lwdi dia chinh I((:yhir:fé;
Tri tuyét dbi cla sai sé trung phwong vi tri diém sau binh sai (m) <5cm
1 Phuwong an  Nhd nhat (mpuin) Diém Lé&n nhat (Mprmax) Diém
1.1 PA1 0,004 VG46 0,012 VG29 Pat
1.2 PA2 0,004 VG46 0,011 VG54 Pat
1.3 PA3 0,004 116406 0,017 VG29 Pat
1.4 PA4 0,006 VG47 0,017 VG29 Pat
Sai s6 trung phwong twong déi canh sau binh sai < 1:50000
2 Phuong an Nh& nhét (s/Smin) Canh L6&n nhat (Ms/Smax) Canh
2.1 PA1 1/1832353 VG01_116407 1/50713 VG54_VG53 Pat
2.2 PA2 1/2006588 116407_VG59 1/52939 VG54_VG53 Pat
2.3 PA3 1/1887613 116406_116407 1/51163 VG32_VG31 Pat
2.4 PA4 1/1081136 VG47_116407 1/51153 VG32_VG31 Pat
Tri tuyét dbi sai sé trung phwong tuyét déi canh dwéi 400 m sau binh sai (m) <1,2cm
° Phuwong an Nh& nhat (Mspmin) Canh Lén nhat (MSmax) Canh
3.1 PA1 0,010 VG23_VG28 0,001 116407_116408 Pat
3.2 PA2 0,007 VG46_VG28 0,002 116407_116406 Pat
3.3 PA3 0,012 116407_VG02 0,003 116407_116406 Pat
3.4 PA4 0,012 116407_VG02 0,003 116407_116406 Pat
Tri tuyét dbi sai sé trung phwong phuong vi canh sau binh sai (7)
- Béi v6i canh I&n hon hodc bang 400m <5 giay
! - Béi v6i canh nhé hon 400m <10 giay
Phuwong an  Nhé nhat (mamin) Canh Nhé nhat (Mamax) Canh
4.1 PA1 0,11 VG01_116407 5,70 VG54 _VG53; S = 284,6m Pat
4.2 PA2 0,10 VGO01_116407 5,56 VG54_VG53; S = 284,6m Pat
4.3 PA3 0,09 116406_116407 4,48 VG65_VG64 Pat
4.4 PA4 0,18 VG47_116407 4,48 VG65_VG64 Pat

4. THAO LUAN

Khi xay dung luéi dia chinh bing céng nghé
GPS thuong st dung cac do hinh luéi theo lién
két diém, lién két canh hoac két hgp. Cac lién
két nay can phai dit lap may thu gitia cac ca do
v6i nhau din dén tang sai s6 do dit may, kéo
dai thoi gian thi cong va phai do theo k& hoach
lap sén (lich do va phan ca do). Pé hinh luéi
theo lién két sao gitp giam dang ké khai lugng
thi céng va don gian héa cong tac lap lich do.

Véi tong s6 diém ctia mang luéi can do 1a 70
diém, trong d6 c6 04 diém toa do co sd; Thai gian
do t6i thiu 60 phut; S6 may do 1a 06 may. Két

qua nghién citu cho thay, néu do bing phuong
phap do GPS théng thudng so véi do bing
phuong phap lién két sao véi 06 may thu sé
gidm dugc 07 ca do (gidm 33,3% khéi lugng, thoi
gian thi cong).

5. KET LUAN

Két qua tinh toan thuc nghiém cho thay khi
thay déi d6 hinh luéi GPS theo lién két thong
thudng bing lién két sao thi két qua binh sai
toa do cac diém luéi c6 su thay d6i va do chinh
xac ciing thay déi nhung khéng dang ké & cac
phuong an; sai s6 vi tri diém hoan toan dap tng
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dudc theo quy dinh, do vay viéc ap dung @b hinh
ludi theo lién két sao trong xay dung luéi dia
chinh bing cong nghé GPS 14 hoan toan kha thi.

D& thanh lap ludi dia chinh bang céng nghé
GPS c6 hiéu qua, c6 thé st dung d6 hinh lusi

theo lién két sao két hop véi viéc bo tri do dong
thoi tai cde diém méi theo s6 lugng may thu hién
c6 dé tang tinh lién két trong lusi. Can bé tri do
kiém tra vao téi thiéu 02 diém goc khac dé ¢6 co
sd kiém tra va danh gia chat lugng xay dung ludi.

Bang 5. D6 léch vi tri diém theo cac d6 hinh

D6 léch clia cac phwong &n so vai d hinh chuén (PA1)

" Léch truc x (m) Léch truc y (m) Léch thuc té (m)
Diem PA2 PA3 PA4 PA2 PA3 PA4 PA2 PA3 PA4
VGO01 0,007 -0,004 0,005 -0,007 -0,001 -0,010 0,010 0,004 0,011
VG02 0,006 0,003 0,012 -0,007 0,000 -0,010 0,009 0,003 0,016
VG03 0,002 -0,017 -0,010 -0,008 -0,003 -0,013 0,008 0,017 0,016
VG04 0,002 -0,017 -0,011 -0,009 -0,002 -0,013 0,009 0,017 0,017
VG05 0,002 -0,017 -0,011 -0,007 -0,001 -0,010 0,007 0,017 0,015
VG06 0,003 -0,015 -0,009 -0,006 -0,001 -0,009 0,007 0,015 0,013
VG0o7 0,013 0,008 0,017 -0,004 -0,002 -0,005 0,014 0,008 0,018
VG09 0,012 0,008 0,016 -0,003 0,000 -0,003 0,012 0,008 0,016
VG10 0,009 0,005 0,012 -0,003 -0,001 -0,004 0,009 0,005 0,013
VG11 0,008 0,004 0,011 -0,002 -0,001 -0,003 0,008 0,004 0,011
VG12 0,015 0,008 0,016 -0,001 -0,002 0,000 0,015 0,008 0,016
VG13 0,011 0,005 0,011 -0,001 -0,001 0,000 0,011 0,005 0,011
VG14 0,011 0,003 0,010 -0,001 -0,001 0,000 0,011 0,003 0,010
VG15 0,012 0,001 0,009 -0,001 -0,001 0,002 0,012 0,001 0,009
VG16 0,011 -0,001 0,006 0,000 0,000 0,004 0,011 0,001 0,007
VG17 0,007 0,004 0,010 -0,003 -0,003 -0,007 0,008 0,005 0,012
VG18 0,006 0,004 0,009 -0,003 -0,003 -0,007 0,007 0,005 0,011
VG19 0,000 -0,010 -0,005 -0,003 0,002 -0,004 0,003 0,010 0,006
VG20 0,002 -0,008 -0,003 -0,002 0,002 -0,003 0,003 0,008 0,004
VG21 0,000 -0,011 -0,006 -0,004 0,003 -0,005 0,004 0,011 0,008
VG22 0,001 -0,009 -0,005 -0,004 0,004 -0,004 0,004 0,010 0,006
VG23 0,000 -0,005 -0,001 -0,004 0,000 -0,007 0,004 0,005 0,007
VG24 0,002 -0,004 -0,001 -0,003 0,004 -0,003 0,004 0,006 0,003
VG25 0,005 0,003 0,007 -0,003 -0,002 -0,005 0,006 0,004 0,009
VG26 0,005 0,004 0,007 -0,002 -0,002 -0,004 0,005 0,004 0,008
VG27 0,008 -0,004 0,001 -0,002 0,005 0,003 0,008 0,006 0,003
VG238 0,004 -0,005 -0,001 -0,005 -0,002 -0,003 0,006 0,005 0,003
VG29 0,006 -0,003 0,001 -0,004 -0,006 -0,005 0,007 0,007 0,005
VG30 0,005 -0,002 0,002 -0,003 -0,007 -0,005 0,006 0,007 0,005
VG31 0,006 -0,002 0,004 -0,002 -0,007 -0,003 0,006 0,007 0,005
VG32 0,008 -0,001 0,005 -0,001 -0,008 -0,003 0,008 0,008 0,006
VG33 0,012 0,011 0,017 0,002 -0,003 0,003 0,012 0,011 0,017
VG34 0,013 0,011 0,016 0,003 -0,003 0,003 0,013 0,011 0,016
VG35 0,013 0,014 0,018 0,003 -0,002 0,004 0,013 0,014 0,018
VG36 0,013 0,014 0,018 0,003 -0,002 0,004 0,013 0,014 0,018
VG37 0,007 0,002 0,005 0,003 -0,001 0,005 0,008 0,002 0,007
VG38 0,007 0,004 0,006 0,001 -0,004 0,001 0,007 0,006 0,006
VG39 0,008 0,004 0,007 0,003 -0,005 0,002 0,009 0,006 0,007
VG40 0,007 0,004 0,006 0,004 -0,004 0,003 0,008 0,006 0,007
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D6 léch clia cac phwong &n so vai d hinh chuén (PA1)

" Léch truc x (m) Léch truc y (m) Léch thuc té (m)

Diem PA2 PA3 PA4 PA2 PA3 PA4 PA2 PA3 PA4
VG41 0,005 0,004 0,007 -0,001 -0,002 -0,003 0,005 0,004 0,008
VG42 0,003 0,004 0,005 0,001 -0,001 -0,001 0,003 0,004 0,005
VG43 0,000 -0,001 0,000 0,000 0,002 -0,001 0,000 0,002 0,001
VG44 0,000 -0,001 0,000 -0,002 0,001 -0,003 0,002 0,001 0,003
VG45 0,001 -0,001 0,000 -0,002 0,003 -0,003 0,002 0,003 0,003
VG46 0,001 -0,001 0,000 0,000 0,008 0,002 0,001 0,008 0,002
VG47 0,000 -0,002 0,000 -0,001 0,008 0,000 0,001 0,008 0,000
VG438 0,000 -0,002 -0,001 -0,001 0,009 0,001 0,001 0,009 0,001
VG49 -0,001 -0,002 -0,002 -0,001 0,009 0,000 0,001 0,009 0,002
VG50 -0,002 -0,002 -0,003 0,000 0,009 0,002 0,002 0,009 0,004
VG51 0,001 0,000 -0,001 -0,008 -0,007 -0,016 0,008 0,007 0,016
VG52 0,002 0,000 -0,002 -0,008 -0,006 -0,016 0,008 0,006 0,016
VG53 0,000 0,001 -0,001 -0,008 -0,007 -0,015 0,008 0,007 0,015
VG54 -0,002 -0,001 -0,001 -0,006 -0,003 -0,002 0,006 0,003 0,002
VG55 -0,002 -0,001 -0,003 0,000 0,010 0,005 0,002 0,010 0,006
VG56 -0,001 0,000 -0,001 -0,001 0,001 -0,001 0,001 0,001 0,001
VG57 0,000 0,001 0,000 0,000 0,001 0,000 0,000 0,001 0,000
VG58 -0,004 -0,003 -0,006 -0,004 0,014 0,002 0,006 0,014 0,006
VG59 -0,002 0,000 -0,003 -0,006 -0,006 -0,017 0,006 0,006 0,017
VG60 -0,004 0,000 -0,005 -0,002 0,013 0,002 0,004 0,013 0,005
VG61 -0,004 -0,002 -0,006 -0,001 0,014 0,004 0,004 0,014 0,007
VG62 -0,003 -0,003 -0,006 -0,001 0,012 0,004 0,003 0,012 0,007
VG63 -0,003 -0,002 -0,005 0,000 0,012 0,005 0,003 0,012 0,007
VG64 -0,004 -0,004 -0,008 -0,001 0,014 0,006 0,004 0,015 0,010
VG65 -0,003 -0,002 -0,006 -0,001 0,014 0,006 0,003 0,014 0,008
VG66 -0,004 -0,001 -0,006 0,000 0,014 0,005 0,004 0,014 0,008
VG67 -0,005 -0,001 -0,007 0,000 0,013 0,004 0,005 0,013 0,008

Bang 6. K&t qua d6 léch cua cac diém géc
D6 l&ch clia cac phwong &n so véi @ hinh thye nghiém
S Léch truc x (m) Léch truc y (m) Léch thuc té (m)

Diem PA2 PA3 PA4 PA2 PA3 PA4 PA2 PA3 PA4
11602 0,019 0,009 0,017 -0,003 -0,004 -0,001 0,019 0,010 0,017
116406 0,000 -0,002 0,000 0,000 0,008 0,000 0,000 0,008 0,000
116407 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
116408 0,010 0,010 0,013 0,002 -0,002 0,002 0,010 0,010 0,013

. . , toan ciu GPS. Nha xuit ban Pai hoc Nong nghiép,
TAI LIEU THAM KHAO Ha Noi.
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