Nghién ceiru

NGHIEN CUU PHUONG PHAP KIEM PINH MAY THU GNSS
DUA TREN GIAI PHAP MO PHONG TIN HIEU

BUI PANG QUANG®, NGUYEN PINH THUAN®, LA THE VINH®
WCyc Po dac, Ban do va Théng tin dia Iy Viét Nam
@Trrong Pai hoc Bach khoa Ha Ngi

TOm tdit:

Trong bai viét nay d@é cdp dén phwong phdp kiém dinh chat lirong phuong tién do dinh vi bang
vé tinh (may thu GNSS) trong phong dwa trén gidi phap mo phong tin hi¢u. Pdy la mét trong nhizng
gidi phdp 6 tinh wu viét khi thuc hién kiém d@inh may thu GNSS theo ché dé dinh v tuyér doi va dinh
Vi do dong thoi gian thuc RTK. Phirong phdp nay la Iira chon t6i wu trong viéc trién khai thuc hién
quan Iy chat lwong phwong tién do theo hwéng da dwoc quy dinh trong Ludt Po lwong so
04/2011/QH13 va Ludt Po dac va ban do sé 27/2018/QH14

1. Pit van dé

Kiém dinh phuong tién do trong linh vuc do
dac ban d6 1a yéu cau bt buoc dé dam bao
phuong tién do luén hoat dong on dinh, dat duoc
dd chinh xéc theo tiéu chuan cua nha san xuit
cong bd. Cong tac kiém dinh phuong tién do dac
ban do 1a mot hoat dong mang tinh nguyén tic
khong thé thiéu & moi qudc gia dé dam bao do
chinh xac hoat dong ctua phuong tién do.

Phuong tién do dinh vi bang vé tinh (may thu
GNSS) da dugc dua vao su dung ¢ Viét Nam tur
nhitng nam 1990, d&én nay da phat trién vuot bac
vé cong nghé xtr 1y ciing nhu chat luong phuong
tién do; tuy nhién viéc nghién cau vé céc giai
phép kiém dinh chat lwong may thu GNSS ¢ Viét
Nam hién nay chua c6 nhiéu. Trudc ddy may thu
GNSS thudc phuong tién do nhom 1 do vay viéc
kiém dinh theo yéu ciu cua t6 chirc, c& nhan va
thuc hién theo cac quy trinh ndi bo cua cac don
vi thuc hién cong tac kiém dinh. Hién nay theo
Thong tu 07/2019/TT-BKHCN ngay 26 thang 7
nam 2019 thi Phuong tién do dinh vi bang vé tinh
(may thu GNSS) thudc phuong tién do nhom 2 sé€
phai kiém dinh bat budc va thuc hién theo quy

trinh chuan do Tong Cuc Tiéu chuan Po luong
Chat lugng ban hanh.

Nghién ciru la chon giai phap ti wu dé thuc
hién cong tac kiém dinh méay thu GNSS theo
dung yéu cau cua Luat Do luong la can thiét dé
dam bao cong tac kiém dinh duoc thuc hién
nghiém tic, thdng nhat, c6 chat luong; dam bao
chat luong ky thuat vé do luong cua may thu
GNSS khi dua vao san xuat nham nang cao hon
nira chat lwong cac san pham cua nganh do dac
va ban do dap ung kip thai cho cudc cach mang
cdng nghiép 4.0.

2. Phuwong phap kiém dinh may thu GNSS

Cung véi sy phat trién ngay cang manh mé
cua cong nghé dinh vi va dan dudng st dung vé
tinh toan cau GNSS (Global Navigation Satelite
Systems), s6 lwong may thu GNSS cho nhiéu
muc dich khac nhau trén thi truong ciing ngay
cang nhiéu. Chinh vi thé dé dam bao dugc chat
luong cua cac may thu GNSS nay, cic nha san
Xuit can phai kiém dinh theo cac tiéu chi khac
nhau trong d6 dic biét quan trong la tiéu chi vé
do chinh xéac vi tri, thoi gian. Mdi linh vuc
chuyén moén thuong c6 yéu cau khac nhau nén
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Nghién ciru

quy dinh vé quy trinh kiém dinh ciing khac nhau.
Trudc day, hau hét cac bai kiém dinh dugc thuc
hién trong moi truong thuc trén hé thdng cac mdc
c6 toa d6 chuén, diéu nay cé nhimng kho khin do
tiéu tbn nhiéu nguon luc trong viéc xay dung,
duy tu va bao tri hé théng mébc chuan. Ngoai ra
moi truong thuc bi anh huong bai nhiéu yéu th
khach quan nhu thoi tiét, nhiéu tir moi truong
xung quanh, nhidu do ban than sy ¢d tir cac vé
tinh .v.v. nén viéc kiém dinh d6i khi khong chinh

xac nhu mong muon.

Trude day, chirc nang va tng dung cta cac
may thu GNSS chu yéu thuc hién cac cong viéc
vé thanh lap luéi toa do do vay khi kiém dinh
cling cht yéu quan tam dén sai s6 do tinh. Cong
tac kiém dinh duoc do dac dua trén cac mdc cé
toa d6 chuan, dong thoi phai dugc tinh toan binh
sai bang cac phan mém c6 d6 chinh xé4c cao. Coi
cac yéu té chii quan duoc loai trir thi chat lugng
cong tac kiém dinh khong nhitng van bj anh
hudng boi cac yéu té khach quan vé méi truong
trong cong tac do dac ma con c6 yéu té khach
quan vé qua trinh xur 1y tinh toan binh sai ciing
nhu chat luong cua phan mém xu ly. Hién nay
trén thé gigi va ca Viét Nam da va dang phét trién
cac hé théng tram CORS (Continuous Reference
Station) dé dam bao cho cong tac dinh vi dan
duong va nhiéu muc dich khac, khi d6 cac may
thu GNSS chu yéu s& sir dung cac giai phap cua
tram CORS trong viéc dan duong va do dong
thoi gian thyc RTK (Real-Time Kinematic), giai
phap do tinh s& khdng con sir dung nhiéu trong
thuc té.

Vi cac ly do néu trén nén trong ISO 17123-
8 cua Phién ban dau 2007-09-15 vé “Linh vuc
Quang hoc va dung cu quang hoc, Thui tuc kiém
tra dung cu khdo sat va trdc dia” ciing chi xay

dung quy trinh kiém dinh may thu GNSS véi giai
phap do RTK ma khong dua ra giai phap va quy
trinh kiém dinh vé do tinh. C4c nghién ctu trudc
day trén thé gigi va trong quy trinh 1SO 17123-8
cling xay dung cach thire va giai phap kiém dinh
may thu GNSS theo ché do dinh vi tuyét ddi va
dinh vi RTK nhung dugc thuc hién ngoai hién
truong. Tuy nhién nhu da noi ¢ trén giai phap
thuc hién ngoai hién truong khéng thé loai bo
dugc hoan toan sy anh hudng cta moi truong
dén chat luong cong tac kiém dinh.

Trong nhitng nim gan déy, giai phap md
phong tin hiéu vé tinh dwoc nhidu nha san xuét
may thu GNSS sir dung trong kiém dinh nho wu
diém tiét kiém nguon luc va cé thé tai tao moi
truong kiém dinh khach quan (c6 tinh Igp lgi véi
moi lan kiém dinh khac nhau). Tuy nhién dé sir
dung giai phap moé phong tin hiéu trong kiém
dinh may thu GNSS ciing can ¢é nhitng kién thirc
va quy trinh thuc hién chinh xac.

3. B md phang tin higu

Hé thdng dan duong vé tinh toan ciu GNSS
la thuat ngir chung dé chi mot hé thdng c6 kha
nang cung cap thdng tin dan duong va cac dich
vu khac cho ngudi ding trén khap thé gioi. Mai
hé théng GNSS déu sé hiru mot chim cac vé
tinh, cac vé tinh truyén phat nhitng tin hiéu theo
chuan riéng, cac tin hiéu nay sau d6 s& duogc xir
ly boi cac may thu GNSS nham xac dinh vj tri,
van téc va thoi gian, phuc vu cho nguoi St dung
& bat ky dau trén bé mat trai dat. Cac hé thong
GNSS dang hoat dong va tiép tuc duoc phét trién
hién nay bao gom: Hé théng GPS (Hoa Ky), Hé
théng GLONASS (Nga), Hé théng Galileo
(Chau Au), Hé théng Beidou/Compass (Trung
Quoc), Hé théng QZSS (Nhdt Ban) va hé théng
IRNSS (4n DJ).
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Dit liéu chuan cua hé
théng mé phong RF

Tao kich ban moi
truong thi nghiém

So sanh gia tri may thu tinh dugc véi
0 liéu mo phong da biet rd sé tidu
NMEA

khac

Thiét bi can kiém dinh
<
hodc s6 lidu

‘Tin hiéu RF

Hinh 1: M6 hinh hé thong mé phong

Bo mo phong tin hiéu GNSS theo hinh 1
gom hé théng phan cang, phan mém dugc thiét
ké nham muc dich cung cip phuong thic kiém
tra thir nghiém cac may thu GNSS hiéu qua vay
nghia nhat, thuc tidn da cho thay hiéu qua to Ion
ciia phuwong thirc kiém tra nay. Bo md phong
GNSS tai xac lap méi truong cua cac may thu
GNSS dya trén nén tang dong, bang cach mo
hinh hoé chuyén dong cua phuong tién va vé
tinh, cac dic diém riéng cua tin hiéu dinh vi, khi
quyén va céc yéu td anh huong khac .v.v. tat ca
cac yéu t6 c6 anh huong téi may thu GNSS duoc
ghi nhan trong qua trinh hoat dong thuc tién, dya
vao céac tham sb da biét dé xay dung lai khung
canh méi truong kiém tra thir nghiém. May thu
GNSS sé xtr ly nhirng tin hiéu dugc mé phong
mét cach chinh xac, gidng nhu chiing nhan dugc
tir cac vé tinh GNSS trong thuec tién.

Véi B6 md phong GNSS, ngudi kiém tra co
thé dé dang tong hop va thar nghiém nhiéu kich
ban khac nhau, phuc vu cho cac dang kiém tra
thir nghiém dac thu. Trong d6 nguoi su dung co
toan quyén kiém soat va diéu khién céc yéu tb
nhu: thoi diém mé phong, vi tri, quy dao chuyén
dong cua phuong tién, cac diéu kién méi truong,
cac 16i tin hiéu ciing nhu mirc d6 thiéu chinh xac
cua hé théng. Khi sir dung Bo md phong tin hiéu,
chiing ta c6 thé hoan toan loai trir cAc nguon sai
s6 do hé thdng va mai trudong gay ra nhu: sai sb

ddng hd vé tinh, sai s6 quy dao vé tinh, sai sé s6
liéu dan duong, sai s do khi quyén, nhidu da
duong (Multipath), nhiéu giao thoa.

Céac bo md phong RF (Radio Frequency) cua
chum vé tinh (Constellation Simulator) c6 kha
nang tai tao lai moéi truong dé may thu GNSS
hoat dong trén nén tang dong, théng qua mé hinh
phuong tién va chuyén dong caa vé tinh, cac dac
tinh riéng cua tin hiéu dinh vi, khi quyén va cac
yéu t ¢ anh huong khac .v.v. 1am co s¢ dé may
thu GNSS c¢6 kha nang hoat dong dua trén tin
hiéu RF cta cac bo mé phong, tuén theo cac tham
s da xac 1ap khi xay dung canh kiém tra gia
dinh. C6 thé cac bo mé phong khong phai 1a
chiéc hop than ky dé tai tao lai thé gigi thuc mot
cach tuyét ddi, ching ciing c6 nhiing han ché
nhét dinh. Tuy nhién vuot xa nhitng han ché cé
hitu, cac bo md phong van mang dén nhiing lgi
ich quan trong ma khong c6 phuwong phap nao co
thé thay thé duoc. Ciing cing mot phuong thirc
nhu vay, cac ky su thiét ké RF c6 thé s& khong
st dung cac bo tong hop nhidu ngau nhién, khi
ho thuc sy can tin hiéu kiém tra c6 thé diéu khién
va lwong hod. Nhiing nha kiém tra may thu
GNSS chuyén nghiép ciing c6 thé khong sir dung
dén thiét b tai tao tin hiéu thé giodi thuc ngau
nhién, khi ho thuc su can tin hiéu kiém tra GNSS
c6 thé diéu khién va mé phong lap lai.
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Chuyén déng
cua phuong tién

Céc sai 56 tng
khi quvén

Sai s6 déng hd
& Lich vé tinh

Chlim vé tinh
GNSS hoan hao

\

Ving che khuat &
Nhiéu da duong

Cac dac tinh cua
ang ten may thu

Nhiéu giao thoa
song RF

Hinh 2: Dong dich chuyén cuia cac tin hiéu md phéng

Kha nang hoat dong ctia may thu GNSS phu
thugc nhiéu vao mirc dd nghiém trong cua cac sai
s6 va anh hugng cua ching téi tin hiéu RF. Trong
hinh 2 thé hién duong di cua tin hiéu qua mot bo
m6 phong tiéu chuan, véi nhiing yéu té tac dong
dugc bo sung, cho téi khi tin hiéu RF cudi cling
dugc xuit ra, dé tir d6 tong hop tin hiéu RF phirc
hop phuc vu cho méy thu GNSS can kiém tra.
Phuong phap luan nay dugc 4p dung cho tat ca
cac bo md phong véi mot sb lwong hitu han cac
yéu t6 anh huong bd sung thém, né phu thudc
vao kha nang cta tung bo mé phong va tng dung
ma cac b mo phong nay hudng toi.

4. Thuc nghiém kiém dinh may thu GNSS

4.1. B¢ mo6 phang tin higu GNSS NAVISIM

Hién nay trén thé gisi c6 mot sé hang cong
nghé san xuét cac san pham phuc vu cong tac
kiém dinh may thu GNSS dya trén Bo md phong
tin hién (VD nhu: hé théng NCS NOVA,
TeleOrbit cua buc; Spirent cua Anh)

Tai Viét Nam, Trung tdm hop tac nghién cau
va phat trién cong nghé dinh vi st dung vé tinh
(NAVIS) thugc truong Dai hoc Bach khoa Ha
Noi d3 nghién ciru va ché tao thanh cong Bo mo
phong tin hiéu GNSS NAVISIM véi réat nhiéu
chtrc nang khac nhau trong d6 c6 chirc nang danh
cho cong tac kiém dinh méay thu GNSS.

Céc thanh phan chinh ciia bd mé phong tin
hiéu GNSS NAVISIM phuc vu kiém dinh duoc
nhom nghién ctru nhu trong Hinh 3.

Khai giao ti€p
thi€t bj va phuc
vu kiém dinh

~

p
Khdi tao cac kich Kh8i diéu ché va
ban sinh tin hiéu sinh tin hiéu

\‘[
. v

Khéi giao
tiép
Frontend

Thiét bi
Frontend can kiém
dinh

.
Khéi thu va phat

lai dir ligu
—

>
- —p]

Pong ho
nguyéy

Hinh 3: Kién trdc tong quan cia bé md phong tin hiéu GNSS NAVISIM

- Khéi tao céc kich ban sinh tin hiéu: Hb tro
va tao céc kich ban kiém dinh theo yéu cau cua
ngudi dung. Cac kich ban kiém dinh bao gém
thong tin vé quy dao di chuyén cia ngudi ding
(vi tri, van téc va thoi gian); cac tham sé tin higu
(nang lwong, sai s vé tinh, sai s6 dong hd ...) va

céc tham sb nhiéu (nhiu da duong, nhidu dién
ly).

- Khoi diéu ché va sinh tin hi¢u: Dya trén cac
tham sé tir khdi kich ban sinh tin hiéu, khéi nay
s& thuc hién diéu ché va sinh tin hiéu diéu ché
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- Khai giao tiép Frontend: Khéi nay s& thuc
hién truyén dit liéu toc do cao tir khéi diéu ché
va sinh tin hiéu dén Frontend.

- Khéi thu va phét lgi diz liéu: Dya trén kich
ban thu phat lai, khéi nay sé& thuc hién viéc thu
va phét lai dir liéu. Dir liéu dau ra cua khdi thu
va dau vao cta khéi phat s& 1a tin hiéu sé ¢ bang
co so (Baseband) hoic trung tan (Intermediate
Frequency - IF).

- Khéi Frontend: Khéi Frontend s& thuc hién
viéc chuyén doi dir liéu sé tir baseband hoic IF
sang tin hiéu RF.

- bong ho nguyén tiz: Tao dao dong co do
chinh xéc cao dé cung cap cho khéi Frontend.

- Khai giao tiép thiét bi va phuc vu kiém
dinh: Khéi nay sé thuc hién viéc doc dit liéu dinh

‘) Receiver Status - Position

Position;
Lot 21° 0'16.51426°N
Lon: 108° 50 383081 T E

Satelies Used:14

GPSME 10,26, 31, %
BeDou(10k:2, 3,4, 5,6.7,8 9,10, 13

vi tir thiét bi can kiém dinh, tién hanh so sanh di
lieu doc dugc véi dit liéu tr khéi tao kich ban
sinh dix liéu.

4.2. Két qud thuc nghigm

a. Tién hanh thyc nghiém

- B6 md phong tin hiéu: TeleOrbit cua brc.

- May GNSS thu nghiém: May Trimble R9
Net (mP:8mm; mH:15mm).

- Noi dung ther nghiém: Ché d6 do RTK, thu
1giay mot tri do.

- S6 lwong tri do: 100 tri do.

- Tin hiéu gia lap: T tin hiéu thu thuc té tai
khu vyc thir nghiém

<2 @ Trimble, sl

Dilutions of Precision:
POOP: 1.0
HOOR: 0.6
W 7

Low Latency

Fied Mutti-System Clock Offsets:
Master Ciock Systen <

Galllo Drft: 01008 ns's]
BadDouy Drift: 0,018 o]

GLONASS Cofsat ~20[n

Ago of Cormections: 0 |S0c) Galileo Cffsat 125 re]
Heght Mode: Normal BeiDou Offset 273 )
Corection Controls: of GLONASS Drift 0,021 jness]

&P

it 37182 [m VDOP: 1
Type  RTK Fed Satelites Tracked:37 TDOP: 1.9
Daurs: WS84 GRS(ME  1,3,10.18,21,22.23. 25,26, 1. %2
GLOMASS (61, 2.3.12,13, 1 Error Estimates{1o);
Vaelacity: Galie (5] L2031 t:0.004 jm]
East: 0.01 mws) BaDou (1 234567 88101330 MNorth: 0,003 ]
Nort: 0.00 [m's) SBAS () 27,137, 140 Ug: 0011 jm]
U 0.00 [mvs] Serni Majr Axis: 0004 ]
Receiver Clock: Sormi Minee Asis: 0.003 fn]
Position Salution Detail: W

Orientaton: 9547

Hinh 4: Qua trinh theec nghiém kiém dinh may GNSS
b. Két qua thuc nghiém

T B (d9) L (d9) H(m) | TT B (d9) L (d9) H(m)
1 | 21.004587325 | 105.843919239 | 37.179 | 51 | 21.004587311 | 105.843919183 | 37.178
2 | 21.004587322 | 105.843919189 | 37.170 | 52 | 21.004587339 | 105.843919208 | 37.186
3 | 21.004587325 | 105.843919267 | 37.174 | 53 | 21.004587319 | 105.843919200 | 37.173
4 | 21.004587303 | 105.843919264 | 37.186 | 54 | 21.004587322 | 105.843919208 | 37.176
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5 | 21.004587328 | 105.843919200 | 37.179 | 55 | 21.004587311 | 105.843919208 | 37.173
6 | 21.004587333 | 105.843919192 | 37.182 | 56 | 21.004587314 | 105.843919178 | 37.173
7 | 21.004587314 | 105.843919219 | 37.182 | 57 | 21.004587292 | 105.843919228 | 37.170
8 | 21.004587317 | 105.843919186 | 37.176 | 58 | 21.004587311 | 105.843919214 | 37.183
9 | 21.004587311 | 105.843919211 | 37.179 | 59 | 21.004587328 | 105.843919192 | 37.175
10 | 21.004587300 | 105.843919203 | 37.187 | 60 | 21.004587333 | 105.843919175 | 37.164
11 | 21.004587283 | 105.843919208 | 37.188 | 61 | 21.004587322 | 105.843919208 | 37.179
12 | 21.004587314 | 105.843919178 | 37.176 | 62 | 21.004587286 | 105.843919189 | 37.179
13 | 21.004587314 | 105.843919236 | 37.173 | 63 | 21.004587325 | 105.843919203 | 37.180
14 | 21.004587314 | 105.843919186 | 37.179 | 64 | 21.004587317 | 105.843919197 | 37.186
15 | 21.004587303 | 105.843919194 | 37.182 | 65 | 21.004587283 | 105.843919217 | 37.175
16 | 21.004587311 | 105.843919186 | 37.177 | 66 | 21.004587331 | 105.843919231 | 37.176
17 | 21.004587283 | 105.843919203 | 37.186 | 67 | 21.004587339 | 105.843919219 | 37.173
18 | 21.004587281 | 105.843919231 | 37.179 | 68 | 21.004587331 | 105.843919208 | 37.180
19 | 21.004587317 | 105.843919189 | 37.174 | 69 | 21.004587311 | 105.843919181 | 37.169
20 | 21.004587322 | 105.843919189 | 37.183 | 70 | 21.004587361 | 105.843919139 | 37.171
21 | 21.004587292 | 105.843919183 | 37.176 | 71 | 21.004587331 | 105.843919231 | 37.176
22 | 21.004587311 | 105.843919206 | 37.170 | 72 | 21.004587308 | 105.843919164 | 37.174
23 | 21.004587283 | 105.843919233 | 37.171 | 73 | 21.004587314 | 105.843919200 | 37.177
24 | 21.004587294 | 105.843919236 | 37.178 | 74 | 21.004587289 | 105.843919214 | 37.171
25 | 21.004587311 | 105.843919214 | 37.179 | 75 | 21.004587319 | 105.843919208 | 37.179
26 | 21.004587300 | 105.843919225 | 37.175| 76 | 21.004587333 | 105.843919228 | 37.168
27 | 21.004587278 | 105.843919206 | 37.174 | 77 | 21.004587342 | 105.843919197 | 37.172
28 | 21.004587300 | 105.843919250 | 37.169 | 78 | 21.004587292 | 105.843919222 | 37.179
29 | 21.004587286 | 105.843919258 | 37.171 | 79 | 21.004587322 | 105.843919225 | 37.167
30 | 21.004587339 | 105.843919200 | 37.172 | 80 | 21.004587350 | 105.843919200 | 37.179
31 | 21.004587314 | 105.843919242 | 37.174 | 81 | 21.004587308 | 105.843919228 | 37.192
32 | 21.004587303 | 105.843919211 | 37.177 | 82 | 21.004587311 | 105.843919203 | 37.172
33 | 21.004587308 | 105.843919217 | 37.180 | 83 | 21.004587297 | 105.843919253 | 37.174
34 | 21.004587308 | 105.843919250 | 37.176 | 84 | 21.004587308 | 105.843919175 | 37.188
35 | 21.004587314 | 105.843919197 | 37.169 | 85 | 21.004587314 | 105.843919178 | 37.173
36 | 21.004587292 | 105.843919211 | 37.179 | 86 | 21.004587308 | 105.843919206 | 37.182
37 | 21.004587283 | 105.843919186 | 37.183 | 87 | 21.004587331 | 105.843919219 | 37.177
38 | 21.004587314 | 105.843919239 | 37.176 | 88 | 21.004587322 | 105.843919183 | 37.170
39 | 21.004587297 | 105.843919200 | 37.172 | 89 | 21.004587311 | 105.843919228 | 37.186
40 | 21.004587319 | 105.843919203 | 37.173 | 90 | 21.004587339 | 105.843919211 | 37.181
41 | 21.004587328 | 105.843919244 | 37.180 | 91 | 21.004587314 | 105.843919192 | 37.180
42 | 21.004587289 | 105.843919197 | 37.175| 92 | 21.004587339 | 105.843919150 | 37.175
43 | 21.004587306 | 105.843919236 | 37.183 | 93 | 21.004587314 | 105.843919247 | 37.171
44 | 21.004587283 | 105.843919217 | 37.170 | 94 | 21.004587314 | 105.843919225 | 37.182
45 | 21.004587314 | 105.843919200 | 37.184 | 95 | 21.004587303 | 105.843919267 | 37.174
46 | 21.004587317 | 105.843919194 | 37.173 | 96 | 21.004587300 | 105.843919178 | 37.177
47 | 21.004587339 | 105.843919239 | 37.183 | 97 | 21.004587300 | 105.843919211 | 37.180
48 | 21.004587342 | 105.843919186 | 37.168 | 98 | 21.004587292 | 105.843919214 | 37.182
49 | 21.004587317 | 105.843919236 | 37.169 | 99 | 21.004587325 | 105.843919219 | 37.183
50 | 21.004587347 | 105.843919219 | 37.182 | 100 | 21.004587339 | 105.843919250 | 37.175
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Nghién ciru

- Sai léch gitra tri I6n nhit va nho nhat
(Ax=0.009m; Ay=0.014m; AH=0.028m)

- Sai s6 méy thu GNSS (tinh theo cong thirc
Bessen): (mP=0.003m; mH=0.005m)

- Két qua kiém dinh: Chat lugng may thu
GNSS dat yéu cau theo catalog.

5. Két luan

Qua nghién ctu nhan thiy céng tac kiém
dinh may thu GNSS st dung B6 mé phong tin
hiéu 1a mot giai phap wu viét cho qué trinh thyc
hién cong tac kiém dinh ciing nhu ¢&am bao chat
luong cua qué trinh kiém dinh.

Vi dac tinh vu viét cua phuong phap ciing
nhu viéc Viét Nam da c6 nhirng nghién cuu va
ché tao thanh cong thiét bi md phong tin hiéu thi
giai phap kiém dinh nay can duoc trién khai va
&p dung rong réi trong thuc té nham dua cong tac
kiém dinh phuong tién do dac ndi chung va may
thu GNSS néi riéng dugc thong nhat, chuan chi
theo cac yéu cau caa Luat Po luong va Luat Do

Summary

dac va ban dd, gop phan dam bao tiéu chuan chat
lwong céc san pham do dac ban d6 - mot nén tang
co ban dé xay dung, dwa nén kinh té sé cua Viét
Nam phat trién, hoi nhap véi cac qubc gia trong
khu vuc va trén thé gisi.Q
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Research on GNSS receiver verification method based on signal simulation solution
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Nguyen Dinh Thuan
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La The Vinh
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This article discusses on the verification method of GNSS receiver in the room based on signal
simulation solution. This is one of the preeminent solutions when verifies GNSS receiver in absolute
position mode and RTK. This method is the optimal choice in implementing the quality management
of measuring devices in the direction specified in the Law on Measurement No. 04/2011/QH13 and
Law on Survey and Mapping No. 27/2018/QH14.0O
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