
610Z‐Z!DS'9H d]lHD‖9‖00

】■ど/Sど009暉δυ δυ90 0θ″J
・′ οp´υ9ズηδυ 9スυ9″dりυptt ο90りW

'uさ
■)dIIIN

:(レ)0り
′
Ч16u90

00ЧI Чuり10`Onp」OAOと 6uop Шe」l e10 9p eo■ 
・

■9AOu 6uop Шe」l e00 κe1 9S・

6uOメ1●」lnハ1 00npマA[91四Э■週no!|●p6u●p Чulp

00Чl」OAO選16u9p tue」l oЧo!el`o」l!■6マA6uop u」e」l

OЧo o,x ЧulЧo op eol obap Чuip 09X?A6u9p tue」1
oЧo ЧulЧЭ !9o9s Чulp 09X eA u901 Чuり19S」OA」es.
―SuN Ш9Ш u9Чd`OЧo κ9Ш!|■191((`四)e!6o9rゃ
!9Ч6uマЧ

｀

■]uё!p!OЧ dllH―uole100SSV SOtuO」100由

Oul」eW leuOleN)Vヨ四N e00 n9!l ●p u9nLゆ

6u●p Чuip ooЧl oЧO κ9Ш QA!■6 oon0 6u9p ШЁ」f
e00 9p e。■●(1。。qpleり)(ll u9!p op 98」6uo」ll口plマ0

6unp u9人nЧO LuQしu uマЧd enb 6u9Чl ne!1 9S uQκn」l

9p 6u9Чl u9!A 6uじu」!`)AOだ)np !9u19】`9S uマl !eЧ

§SNO nЧl κ9u:6unp aS IZl y■週!QЧ)Orll`10X
6uop op oりЧ16uonЧd 00Чl uo!Чo詢Чl oOmp 6uρnЧl
uop sttOЭ Шe」1 9Q6u 6u9o ooЧl op 99!A

‐、      |、・(Чu!l lA 00p`nb`スluO!p
6u9`nnlゅp6u91 9s leまЧu‖o19o Ш96)yulЧ0 190

ЧulЧ 9tu de1 19!Ч,`6ulLu u?Ol eoO !」l ep u9人n6u 9S
09Q ЧulЧo no!Ч!oЧ1 6uQp`】■u6uop op!pn1 6uOШ
e00 n9!| 。s`i 4x `6u9p lp Op u19!p oЧO u9Чd les
u!:6u9Чl´dO●6uno」QA,Os―SttN:A(Чu■nЧI Ш由l
n9!!9s9q ttjd`nol「9S u901 Чu■nA OnЧd)uO!ns
―SdNマ1 9p ll」9Ш u9Чd!eЧ 9o u」96 ЧInos 6uCЧ
eり。su00 ι

`口

l｀oЧ6u｀6u90!,A・6unp u9κnЧO Ш9Ш
u9Чd oq llp lマ00。np(」。′ヽ101s)oЧO Чull K9囚・(「H
Чu‖)`(ッ)馴O Чull～ШマA(8)l印」01販uびn」1 6uOnp
?A ШepOШ(a SSN5 Ч口l10A P01Ч」■bШ!9!6マA.

nЧ1 9q`(})SSNO Чul1 0A n9!Чuりltu,Чu nЧl‐ue16u?

9o Ш96 6uηO u9ЧI´ulЧd oq b9oづo Ш96 SdOO
i出

留1把.:雛よ吼「甜1:ダ訛景臨∫柵
%亀F:甘郡:謡!轟∬も淵辞:認淵『器
Op llnЧ}`羽6Шマlり上u!01100f`1■X｀01bp OG _       .`           ■ '`′

】上ursu00 0Ч6u 6u9o ooЧl op`l u9An6N・レ
.|・ ´

.   ・    、     :         :、

ヽ

t

0

0

,
,…●ヽ●

V

も

11」91p!ρЧ1 0 SttOЭしle」l e10

!op 10Anl:A Чuip Op eOl ucЧd ЧuマЧ109o-0)S柏00z

`(1)Su°°人 `(1)SuooX ISu00 しle」1 00019!q ?p op
eOl u9Чd ЧuマЧ1090-Su。。Z`Su°°人`Su°

'X:9p6uO,■ 「 (1)SuOЭz―
Sと。Oz=(l)Z9

(乙)        _   イ́ (1)Su。。人―Su°°人=(1)K9
t(1)Su00x‐

Su。。X=(1)X9
:(z)o`りЧ16u90 00ЧI Чuip oワX00np

ЧulЧO n9!Ч9sマ|(1)z9`(1)人9`(1)X9:1しu9!p!QЧ1 9,」OAO」

6u9pu」|」l eOo!9p19κnl!A Чu!p9p eOl u7Чd ЧμeЧl・
.́

。90_())」
eAOョ
z`(1)』
OЮ」
人
`(1)」OAOux lsu00 Шe」l e001op

りo19Ч6uo」l Чuip o,X ueO」OAOョ6u9p ШI」l e00 0p
lol uoЧd Чucu1 0e〔)_」

OAOuz`」OAOョ
人

`」3AO、
x:op 6uo■1

r 〈))z9+(1)」
eAOと
z」
OAOuz

(し)             ィ (1)κ9+(1),OAOョ人」欲°u人

t (1)x9.(1)」
eAO日
x」
OЮヨx

″οσοο″θ′@)zθθζ/ηり。οδ
“
Pリイ:〃θ″ヨ  ‐

:夕″。●」G…9″●0イ′
'G6“
り
'り

■
ivH】ONoЭ‖`まld

HユuκUO)3HON ONo〕ONttg N91 Dl lユ: ヽ
HNIH Wig O口NWEヨ10口lHH 9NO｀口1口ⅢWuユ‖][li ~~~~ヽ         _V      ′    ″                    ~                    ″~..   ■

 ●

suoo鵬lwuュコlュm ipユH9v991NlvOHH HNl嘔10vX ・

(suoぅ)
コa,'t■。■51■91''こolI■1●ユI。11=し111■

'■

L【:=1■911:゛H

,

ia、loS dIヽ工N

I、,ェu

■
=ヽ

,ヽ【OS

dlld.Dエ

SSNつ
Iau●oollI

SS,、19
じ■IJ:■■ヽ

'

V.ヽ
uttol)OIヽ

■0081狂01■  ■a、ては

arDIr nro! rt.vu
tSSNう

' ss、dI、oD`oヨ,I■■
‐
う′SSヽNO■,′SdO

20

uio cyur'rVHc uis'cou u[ vib'c0tt oc uis Ш□
″

　

　

ヽ



1回| 0!A G0 HoG, 0rA ll1r HoG, 0![ GHf,r, rnic 0!A

TOa dO cia trarl dOng Rover sё  duoc s● dung
d6thanh lap ban do.

2.Phuc,ng phap ngh:On c● u

Khi do theo phυ σng thic do dOng xф  l,t●c thOi
RTK vσ iviOc sむ dung trarl CORS don thi dO chinh
xac cOa tranl dOng Rover gianl dan theo khoang

cach[31,nghTa la khi khoang cach tυ tmm coRS
dOn tram dOng Rovertang len thi sai s6 vitri diem

Center 3.5(TBC).
Mang lυ 6i ki6m dinh.thi nhat dυ oc thanh lap・
qOrrl c6 12 di`m, trono d6 c6 hal diё

!Υl qOc lら

104548,116437 va 10 dierΥi n10i tン KH-l dOn KR―

cOa n6 10n 10n.[)iё u nay gay kh6 khin cho n gυol

cach naO thl danl baO you
ldm c6ng tec do dac la kh6ng

cau do chinh xac chO
bi6t(10 don kh oang

tシ ng t,710 ban dO cら n thanh lap.D6tra 10i duα c mぅtbら ng vぅ do cao cia cac di6m[Ю ng m qng luori.
cau h6i nay,rr16t phu,ong phap dυ oc si dung d6  sau khi binh sai dυ9C th6 hiOn 6 (13ang l)..

10.Mang luC'inay k6o daitυ cau Thう ng Long theo
truc duё ng Pham Vう n DOng―Pham Httng dOn dai Ю_
Thang Long.So d6 mang ludi dυ oc the hiOn nhl:P

(hinh H.2.a).Mang lυ di du,oc do bing o4 1Tlay thl
VO  tinh  Trirnble  R3  ctta  hang  TRIAABL嘔
NAViGAT10N vOi 5 ca do.thむ i oian m6i ca do lざ
1,5 gib.KOt qua binh sai mang lυ∂i nJy duoc biOn
tap g6n1 7 Bang theo quy dinh hien hanh.Toa d0

Mang iυ 6i ki6m dinh th口 hal duoc xay dung bao
gもm14 diёm trong d6 c6 3 di6m g6c va ll di6m
mdi b6 tri dOC tuven dυ Ono sat tren cao d6an ha
ngam nら m‐ tren dia ban Quざ n Hoan Ki6m,Ba Dlnh
va D6ng Da,Thanh ph6 Ha NOivら 3 di6m o6c(hinh

ng
bう

hion.c口 u:ぅ sO sanh do chonh loch

ng va dO cao khi do bう n9 cOng nghO CORS/RTK
toa dO rnうtve

voi cac di6m trOng mang lυ6i lげoi ki6m dinh da
ducc x6c dinh toa dO.Mlang lυ01 ki6m dinh duα c
pbらng cOng nghe Gβ S,“c di6m cOa man g

lυOi ki

la

elrn dinh dLPOC thi6t k6 SaO ChO CaCh Xa d H.2.b).IMang lυ 6i duoc do bら ng 05 rlうy thu vO tinhan

tram CORS va ducc do dac bら ng c6c maythu c6 dO
chinh xac ca。 ,va blnh sal bら ng phan phan cI:、 uyen
dung TBC 3.5.Sau khic6 mang Iし P6i ki6m(lhh, Stl'
dung m6y thu do bら n

m cOa mang lu6i ki
nghO CORS/RTK

“
ern

ド
イ

thanh l

g cOng
cac di6xac dinh iaitOa do chO

dinh.IDua vうo gia tn sai10ch vё  toa dO caa cac di6rn

vう khoang cach tン n6b6ntmm CORS,ti6n hanh
xay dLPng phuong trinh h
gi〔レa khOang cach (harn

ol q

SO

uy bi6u thi ma quan hO

)哺 Sai S6 vi tri di6m
(bi6n_s6).E)ψ a theo quy phanl thanh la p ban do vさ

sai s6 vitri di6m sё  xac dinh duα c khO ang cach t6i
datむ tram CORS dOntmm dOng Roven
D6c6s61iou nghion ciu, hai nlan g lυσi ki6m
dinh da ducc thanh
dtPoc b〕 nh sal bうng p

lap

h2)n

bう ng cOn
mOm Trimble Business
g nghe GPS,

a
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D:A CC HoO,0:A TIN HoO,0!A CHlT,TR10 0:A

TCP sO liOu tinh toin 6'IBang 5,xay du'ng bi6u dO

saiも6 matbら ng va do cao ctta cac di6m do bら ng
cOng nghe CORSノ RTK th6 hien δ hinh H.3.Nhln
vう o bi6u d0 6'hinh H.3,nhan thay rう ng,sai s6 vitri

rnat bang va dO cao cこ a c6c di6m sё tang dら n10n
khi khoang cach tυ  trarrl C()RS dOn cactram dOng
Rovertang 10n.

Nhυ vay c6 th6 nhan thay rう ng giCI'a sai s6 vitrf

di6rl do bら ng cOng nghO CORS/RTK va khoang
ё6ch tυ trarl CORS dOn cac trarl dOng Rover c6

m6iquan hO vOi nhau.M6iquan hO nay duσ c cOng
b66 cac cOng tnnh 11],[3],du'avう o s6 1ieu tinh
toan(シ (Bang 5)vO sai s6 vi tri rnat bら ng c6c di6m
va khoう ng cach tυ tram CC)RS dOn cac tram dOng
Rover xay du'ng dυ σc bi6u d6 mOiquan hO gia sai
s6vi tri nlう tbらng va khoang cach ducc bi6u diё n
6 hinh H.4

Bδ′gイ.ba“ CaC d′δ
“
的ng mangノ

"′
κ′8"

d"力 詢′力af dO bう ng c∂ng η

"δ

 CORS/RTK
施 Ton di6m X(m) Y(m) h(m)
GPS.02 2326523.448 5.876

2 GPS.03 2326562.484 584663.720 7.530
3 GPS.04 2326665.690 585185.799 6.79Q
GPS08 2324291.465 5.94Q
GPS09 2323870.602 579504.400, 6.94■
6 GPS12 2326711.839 7.734'

7 CPS.05 2326419.797 585792.183 7.475
8 GPS.06 2326345.378 5862711553 6.725
GPS.07 2326197.011 586635.499 6.214"
GPS.08 2326053.738 586928.283 6.881
GPS.09 2326035.671 587281.048 6.242
GPS.10 2325682.706 587793.605 6.424
13 GPS.11 2325592.536 588100.502 ・7.142

Di6m
TOa dO gOC(m) Toa dO do bら ng CORSRTK(m) Sai10Ch ba dO(m) 陥

“

∞
c`ich

(km)
XBASE V

I BASE V
/｀RTK YRTK Ⅸ δY δh

KHl 2331078.161 580952.520 7.151 2331078.157 580952.526 71167 -0.004 0.006 0.016 0.007 1.01
KH4 2328976.440 580430.385 6.407 2328976432 580430.376 6.379 -0.009 Ю.028 0.012 1.30

581855.510- 6.559 2330112.410 6.&5 0.010 0.014 0034 0.017 1.51
KH6 580887.986 6.728 580888.()08 6.680 -0.017 0.022 -0.048 0.028 3.35

KH2 2333147.615 582109.681 15.062 2333147.635 582109.702 15.122 0.020 0.021 0.06() 0.029 3.37
6.148 2327466.278 6.224 -0.022・().023 0:o76 0.032 .3.66

6.604 2326251.207 582094.480 -0.029 0.029 0.084. 0.041 4.38
KH9 2326453.400 584024.231 7.486 2326453.438 584024.258 7.401 0.038 0.027 -0.085 0.047 5.30
CPS02 2326523.448 584229.255 5.876 2326523.415 584229.285 '5.785 -01033 0.030 -0091 0.045
GPS03 2326562.484 584663.720 7.530 2326562.442 584663.689 7.635 -0.042 -0.031 0.105 0.052 5.69
GPS04 2326665.690 585185.799 6.790 2326665.655 585185.845 6.905 -0.035 0.115 ℃.058 6.03

GPS08 2324291.465 5.945 2324291.425 5813771235 6.061 Ю.040 0.043 0.116 0.o69 6.07

GPS09 2323870.602 579504.400 6.943 2323870.560 579504.356 6.825 Ю.042 -0044 ‐0.118 0.061 6.46
GPS12 2326711.839 585740.634 7.734 2326711.890 585740.674 7.858 0.051 0.040 0.065・ 6.56

GPS05 2326419.797 585792.183 7.475 2326419.746 585792.135 .ヽ7.605 ‐0.051 0130 0.070 6.67
GPS06 2326345.378 586271.553 6.725 2326345.321 586271.598 6.865 -0.057 0.140 0.073 7.11

GPS07 2326197.041 586635.499 6.214 2326197.061 586635.439 6.361 0.050 0.147 0078 7.49
GPS08 2326053.738 586928.283 6島 1 2326053.675 586928.226 6.728 -0.153 0.085 17.81

GPS09 2326035.671 587281.048 2326035.745 587281.099 6.39z 0.051 0.156 0.090 8.12

GPS10 587793.605 6.424 2325682.786 587793.548 6.587 0.080 -0.057 0.163 0.098 q74
GPSll 588100.502 7.142 588100.572 7.348 -0.084 0.070 0.109 9p5

．メ７，

v6i m6i quan ho nay xay dung dυ oc
phυong trinh h6i quy bi6u diё n m6i quan hё
gi,a sai s6 vi tri rnat bang(bi6n phu thuoc)va

khoう ng cach tiン tram C(DRS dOn cac tram dOng
Rover(bi6n dOc lap),phυ Ong trlnh hδ i quy c6
dang nhu sau:
MP=(0,0117.D-0,009).           (3)

.HO so ttPo'no ouan R2=0.9646          .・

Trong d6:MP‐ Sai SO Vitri mat bing,m:D― Kh6ang
cach tυ trarl CORS dOn tram dOng Rover,km.
Tυong tυ nhυ d6i v6i sai s6 vitri mうtbらng,m6i
quan ho gio,a sai s6 5o cao voi khoang cach tシ

tram CORS d6n cac tram dOng Rover dυ oc th6
hiOn 6 hinh H.5.      ‐  ヽ     ′ ,   |.

00‖G‖ GHIЁ P‖6.si12‐ 2019
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Bうng 5.Sal s∂ ′θ marbうηg va(プO caoた力′σO bang c∂ ng″g力δ CORSI/RTK `

ヽ

ヽ

584229.255

4 581377.192.

5

585740.634

9
10

11

12

MP
(m)haesr H

:IRTK

-0.008

KH3 2330112.400 581855.524

2326970.116 2326970.099

KH5 2327466.300 582693.099 582693.076

KH7 2326251.236 582094.451 6.688

5.39

0046
581377.192

0.124

Ю.048

0.045

‐0.060

■0.063 ‐0.057

6.242 0.074

2325682.706

2325592.536 2325592.452 0.176

ヽ

90
`

ヽ
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Bδng 5.K力 Oδng c`c力 ′aη ηttrrク ″am CORS dθη fra“ d6ng Roverc力 οf)ngけ た bδ″dδ

T,10 ban db 11200 1:500 1:1000 1:2000

Sai s6 vitri di6m cho ph6p(m) 0.03 0.08 0.15 0.30 0.75

Khoang cach do 10n nhat(km) 3.4 7.3 26.6 56.4
■|′

5.K`tluan

E)O chrnh x6c cia tram dOng rover khi do bう ng

cOng nghO CORS/RTK phu thuOc vao khoう ng cach
do.Khi khoう ng cach tン tram dOng Rover d6n tram

C()Rs tang iOn thi sai sO vitri mう tbう ng va d6 cao

cOa tram dOng RovercJng tう ng 10n.

Hai lΥlang l口。i du。,cs● dung d6 nghion c口 u da
du。,c llanh iap va xac dinh tOa do bら ng hal
ph口ong phap la do inh(GPS)vら do dOng(RTK).
Dua tren sai sO vi tri diem trong hai:Tlang lυ ∂i

ki6rl dinh va khoang cach do xac dinh duoc m6i
quan ho gi■ a sai s6 vi trr di6rn vdi khOang cach.

M6i quan hO nay da duoc thietlap bら ng phυ o'ng

trlnh hai quy gi■a sai s6 vi trr di6m (ham so)Ya

khOanq cach(bion so).                    .ィ
Dυこvao q｀uy phatt F]vё  sai s6 vi trF dttm khi
thanh iap ban d6 dia hinh va phuong tnnh hも i qμv

di dυoc thietiap,khOang cach ioi υu tむ trem dong
Rover dOn tram CORS,a du'oc xac dinh,dam bう o
you cau do chinh″ x6c phuc vu chO vioc thanh lap

ban d6 dia hinh o motsoサ lo sau:   ・

>Khithanh iap ban d6呼 101:200 khoang c6ch
do tOi da la 3,4 knl;

>Khithanh lap bう n dOt,101:500 khoang(埓 lph
do tOi da lう 7,3 knl;                          1■

> Khi′ thanh lap bう n dO t,′ 10 1:1000 khoang.

c6ch do tOi dalら 13,7 kmi

> Khi´ thanh lap ban dO t, 10 1:2000 khoう ng

cach do tOi da la 26,6 km:

> Khi thanh lap ban dら  t, 0 1:5000 khoang
cach do t6i da la 56,4 km.□
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● 1

This paper represents the determination
of the technical standards when measuring
with CORS/RTK technology to establish the
Iarge scale terraln mapping. The optirnal
distance from the CORS to the Rover has
been investigated and determined lo ensure
the required accuracy for each maps scale
from 1: 200 to 1: 500.
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