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1. GIOI THIEU TONG QUAN 
Ky thuat dmh vj ddng thdi gian 

thffc (RTK) la mdt h-ong nhffng ky 
thuat dinh vj cd dp chinh xae tdt 
nhat (d d p dp centimet)[l]. Ky 
thuat nay sff dyng hai tram thu ti'n 
hieu ve tinh, mpt tram dit cd dmh 
tai Vj tri da biet trffde toa dp, dffdc 
gpi la tram tinh. Tram cdn lai la tram 
dpng, d n xae dinh vi tri. Tram ttnh 
can dffpc ket ndi vdi tram ddng de 
lien tue giii tin hieu hieu chinh sai 
sd eho tram ddng. Ty dd, vi tri ciia 
tram ddng se dffdc tinh toan chinh 
xae hdn nhd thdng tin hieu ehinh tff 
tram ti'nh. 

De gtam ehi phi dau tff va nang 
eao dd chinh xae ti-ong dinh vi, Hinh i:Mi,tmhm„ 
nhieu edng trinh nghien cffu da thff 
nghiem thanh cdng viee ap dung ky 
thuat dinh vi RTK cho dc may thu mpt Gn sd, gia re[2]. 
Tuy nhien, dc nghien euU nay hau het sddyng de may 
ti'nh d nhan (laptop) de thffc hien thi nghiem. Cac ket 
qua nghien ciru nay khd cd the ap dung vao thyc te vi 
sy dung dc laptop se lam cho thiet bi dinh vi trd nen 
edng kenh, thieu linh hoat va tong ehi phi dau txf cung 
ting len vi dn hai laptop de xif ly dff lieu d hai tram. 

Mue tieu ciia nghien cffu nay la tao ra mdt thiet bi cd 
kha ning dinh vj ddng thdi gian thffe vdi kich thffde nhd 
gon, do chinh xae cao de ed the de dang ti-ien khai cho 
dc ffng dung do dac, dan hffdng, trong thffe te va 
eung mong mudn giam tdi da chi phi dau tff mua sim 
thiet bi dinh v\. 

2. THIET BI VA PHUaNG PHAP THI NGHIEM 
2.1 Phan cihig 

Thiet bl thu thap va xff ly ket qua dinh vi: de thay the 
dc laptop trong dc nghien euXi trffde nhffng van dam 
bao kha ning thu thap thdng tin va xif ly ket qua dmh 
Vj, Raspberry Pi dypc sy dung. Rasbperry Pi la may ti'nh 
mini (gia khoang 35 USD) dffdc phat ti-ien tidi to ehffe 

km: 
a) (b) 

Raspberry PI vdbd thu phit khdng diy XBee Pro S3B 

Raspberry Pi Foundation, ho trd chay dffdc nhieu h$ 
dieu hanh khac nhau, trong dd ed d Linux va Windows. 
Ben canh dd. Raspberry Pi ho trd nhieu cong giao tiep 
nhff USB, UART, I2C, SPI, ... (Hinh la). 

Bd truyen nhan dff lieu khdng day: Trong ky thujt 
djnh VI RTK, tram tmh d n gui tin hieu lien tue (tiitt 
gian thffc) cho tram ddng nen giu^ hai tram d n ed t)4 
truyen nhan dff lieu. Trong nghien ciiy nay, tw tiuySfl 
nhan dff lieu khdng day dffdc sff dung dd la XBee Pro 
S3B(Hinh lb). 

May thu va Ing ten: Day la thanh phan quan trpng 
nhat ciia thiet bi va se anh hffdng trye tiep den gii 
thanh cung nhy dp chinh xae ciia thiet bi. Trong r»g-
hien ciru nay, may thu va Ing ten ciia hang u-bKw 
dydc dimg vi ed nhffng diem noi bat ve tinh ning vi 
gia. 6 tram tinh, may thu u-blox LEA-6T dype sff dgnj 
(Hinh 2a). Gia tien eiia may thu nay khoang 150 USD. 
Ben canh dd, may thu NE0-6P ciia hang u-blox (gii 
khoang 180 USD) dffdc sff dyng eho tram di ddng (Hinh 
2b). Ca hai may thu LEA-6T va NE0-6P deu la may t* 
mdt tan sd Ll va deu cd kha ning cho dff lieu ngd 
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Hmh 2: Miy thu LEA^iT, NE0.6P vi dng ten ANN-MS-0-OOS cia hing 

d dang thd (raw data), dff lieu thd nay d n dung cho 
ky thuat dinh v| RTK. Ang ten ANN-MS-0-005 eiia hang 
u-blox (gia khoang 31 USD) dffdc sff dung d d hai 
tram (Hinh 2e). 

2 .2 Phan m e m 

Trong nghien ciru nay, tae gia sff dung phan mem 
RTKLIB phien ban 2.4.2 p l l [ 3 ] . RTKUB la mdt gdi 
ehffdng trinh ma nguon md dung trong d e dmh vj tri 
chinh xae vcfi he thdng ve tinh dinh vi toan d u (GNSS 
- Global Navigation Satellite System). Mdt sd ti'nh n ing 
noi bat ciia phan mem nay nhff ho trd d c giai thuat 
dmh vi chinh xae vdi hau het d c tie thdng ve tinh (GPS, 
GLONASS, Galileo, QZSS, BeiDou va SBAS), ho trd nhieu 
ehe dp dinh vi (Single, DGPS/IDGNSS, Kinematic, Static, 
Moving-Baseline, Rxed, PPP-Kinematic, PPP-Static va 
PPP-Fixed). RTKLIB edn ho trd truyen dff lieu thdng qua 
Serial, TCP/IP, rJTRIP, va ho trd nhieu dmh dang dff lieu 
d l chi'nh gdm cd RTCM 2 3, RTCM 3.1, RTCM 3.2, 

2 .3 T h i n g h i e m k i e m t r a d p c h i n h x a e c i i a 
t h i e t b j 
a. Bo tri thi nghiem 

De thye hien ky thuat djnh vi RTK, tram tinh va 
tram ddng dydc bo tri nhy Hinh 3. Trong Hinh 3, May 
ti'nh mini Raspberry Pi dypc sy dyng nhy ia thiet bj xif 

, ly trung tam, diing de thu thap dff lieu va thffc hien 
ky thuat dinh vi RTK. Ang ten ANN-MS-D-005 dffdc sff 
dung cho d tram ti'nh va tr^m ddng. Tai tram tinh, may 
thu NE0-6P dffdc sff dung va ket ndi vdi raspberry pi 
thdng qua gtao tiep serial. Ben eanh dd, ehffdng ti-inh 
STR2STR trong phan mem RTKLIB dffdc thffc thi de 
nhan ti'n hieu dmh vi ciia tram ti'nh va gui ti'n hieu nay 

, tdi tram ddng thdng qua bd truyen nhan XBee. Tai tram 
ddng, may thu LEA-6T dffdc sff dung va ehffdng trinh 

RTKRCV diing de thu thap ti'n hieu dmh vi tff may ttiu 
LEA-6T va ti'n hieu djnh vi tff ti-am tinh gffi tdi. Sau dd, 
giai tiiuat ^TK dffdc thffc hien de cho ra vi t r i chfnh xae 
eiia tram ddng. 
b. Phuang phdp thi nghiim 

De kiem ti-a dd chinh xae eiia thiet bj, ti-am tinh dffdc 
dat tai mdt vi tr i da biet trffde tpa dp. Tram dpng se 
dffdc di chuyen tiieo dydng trdn ed ban kinh 3 m e t 
Moi th i nghiem, ti^m ddng se dype di chuyen 5 lan 
tren cimg mpt dffdng trdn va vj t r i cua tram ddng khi di 
chuyen se dffdc luti vao bd nhd ciia Raspberry Pi. Sau 
dd, quy dao ciia tram ddng se dffPc ve lai bang ehffdng 
tinnh R^K-.OT de danh gia dd chinh xae ciia thiet bj. 
3 . KET QUA VA T H A O LUAN 

Cac mi nghiem dffdc tiiffc hien tff ngay 30/8/2016 
tdi 10/9/2016 tai San bdng da ciia Trffdng Oai hpc Can 
ThP va cd 12 till nghiem dffdc thffc hien trong thdi gian 
nay. Trong d c thi nghiem nay, sau 5 lan di chuyen tiieo 
dydng trdn vdi ban kinh 3 met, ket qua dmh vj tdt nhat 
eiia ti^m ddng dat dutsc d mffc sai lech 5 cm (Hinh 4a) 
va sai ledi tdn nhat la 20 cm (Hinh_4b)^ 
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Hinh 4: Kit qui thi nghiim dinh vl 

Vd] ket qua dinh vi cho thay thiet bj dinh vi ddng thdi 
gian thffc nay sff dung Raspberry Pi thay the eho laptop 
nen thiet bi nhd gpn, cd the ap dung dffdc cho nhieu 
irng dyng khac nhau (chap nhan mffc sai lech khoang 
20 cmj. 
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