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Tom tit: Cong nghé do dong thoi gian thitc (RTK - Real-time Kinematic) la mét trong nhitng ki
thuédt méi st dung d€ tang dd chinh xéc trong hé théng dinh vi toan cau va dang dan thay thé cac
cong nghé do dac truyén thong trong viéc thanh 14p ban d6 dia chinh ty 1€ 16n. Tuy nhién, két qua
do str dung cdng nghé RTK lai phu thudc rat nhiéu vao chat luong truyén dix liéu gitra tram base
va may rover. Nghién ctru nay dugc thyc hién dé€ danh gia ba phuwong phép truyén s6 cai chinh st
dung céng nghé do RTK, bao gom st dung thiét bi ldp song radio, sit dung dién thoai va st dung
Internet tai hai xa thudc tinh Lam D6ng. Két qua cho thay hoan toan ¢ thé sit dung phuong phap
do RTK d¢€ thanh 14p ban db6 dia chinh ty 1& 16n tx 1/1000 dén 1/5000. Khong c6 sy khac biét qua
16n vé d6 chinh xac gitta ba phuong phap. Mdi phuong phap déu c6 diém manh va diém yéu
riéng khi tién hanh bd tri thwee nghiém. Phuong phap st dung dién thoai di dong duoc dé xuét cho
tinh Lam Dong.

Tw khoa: dién thoai, Internet, Lim D6ng, RTK, radio

1  Datvan dé

Hé thong dinh vi toan cau (GPS - Global Positioning System) dong mot vai tro rat quan
trong trong cac tng dung khao sat va dan huéng [1, 3]. Tuy nhién, c6 nhiéu yéu t6 anh huéng
dén do chinh xac cua GPS nhu s6 lugng vé tinh vao thoi diém quan sat, diéu kién tang dién
ly, chat lwgng may thu, v.v. D€ tang do chinh xac trong dinh vi, nhiéu ky thuat duwoc dé xuat
nhu GPS vi sai (Differential GPS), PPP (Precise Point Positioning — Dinh vi diém chinh xac),
héu xtr ly (Postprocessing) va cong nghé do dong thoi gian thirc (RTK — Real-time kinematic).
Trong cac ky thuat nay, RTK la mét trong nhitng ky thuat t6t nhat va c6 thé giup ho thdng
dinh vi dat d¢ chinh xac dén cap do centimet [5].

Trong nhitng ndm gan day, viéc thanh 1ap ban d6 dia chinh ty 1é 16n bé“mg cong nghé
do RTK da tr¢ 1én phd bién do cac tinh wu viét nhu: c6 thé xac dinh toa dd cua cac diém tir cac
diém gbdc ma khong can thong hudng, viéc do dac nhanh, it phu thudc vao diéu kién thoi tiét,

cho két qua ngay ngoai thuwc dia, ¢6 thé tinh trong hé toa d¢ toan cau hodc hé toa do dia
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phuong va duoc ghi dudi dang file s6 nén dé dang nhap vao cidc phan mém do vé ban d6
hodc cac hé thong co so dit liéu [4]. Tuy nhién, d€ cong nghé do RTK cho két qua tot nhat khi
tién hanh do dac ngoai thuc dia, can xem xét tinh todn dén cac yéu t6 nhu: loai may thu, cac
nguon sai sd, chat luong duong truyén s gitta tram base va cac may rover, v.v. Trong cac yéu
t6 k& trén, mot yéu t6 co thé coi la chia khoa thanh cdng khi do RTK la phuwong an truyén s6

cai chinh RTK ttr tram base dén cdc may rover [6].

Hién nay, tai tinh Lam Pong, viéc truyén s0 cai chinh RTK thuong stt dung bd phat
song radio. Stt dung radio ¢ wu diém la tinh 6n dinh cao va chi phi thdp, nhung han ché 16n
nhét ctia né la pham vi hoat ddng hep va chi c6 thé hoat ddng tdt ¢ nhitng khu vuce cé dia
hinh don gian hogc nhitng noi c6 d6 ddc dia hinh thap, khoang 3-5%. Do vay, dé khac phuc
cac nhuoc diém nay va lam tang hiéu qua do RTK, viéc nghién ctru cac giai phap khac truyén

sO cai chinh RTK la rat can thiét.

2 Phuwong phap

Trong nghién cttu nay, ba giai phap thuc nghiém da dwoc bd tri lan luot nham nang
cao chat luong duong truyén cai chinh bang cong nghé do RTK phd bién hién nay, bao gom:
(1) St dung thiét bi ldp séng radio; (2) St dung dién thoai di ddng va (3) St dung Internet.

2.1 Mo ta thuc nghiém
St dung thiét bi lap song radio

D€ moé rong vung phu séng cta radio, nguoi ta st dung mot mang luwdi gom mot hodc
nhiéu cdc tram 1dp séng radio tuy thudc vao dién tich khu vuce can lap ban d6 dia chinh.
Nguyén ly hoat dong ctia cac may radio trong hé théng lap tuwong d6i don gian. Radio tai
tram GPS ¢6 dinh phat d@ liéu TX1 ¢ tan sd R1; radio tai tram ldp thit nhat sé thu di liéu nay
cling ¢ tan s6 R1 chuyén vao bd nhd dém, sau d6 lai phét di dx liéu TX2 ¢ tan s6 R2. Radio tai
tram ldp 2 s€ thu dit liéu TX2 ¢ tan s6 R2 sau d6 cling chuyén vao bd nhé dém, roi lai phat di
d liéu TX3 ¢ tan s6 R3. Nguyén ly ctia cac tram lap ti€p theo hoan toan twong tw. Chitc nang
ldp dwoc bat béng cach st dung ché€ d¢ lap trinh ¢ trong nha hodc thu cong ngoai hién
treong. Trong ché do6 1ap lai, cac radio sé hoat dong hoan toan ddc 1ap, cé nghia la mdi mdt
tram 1ap chi can ¢6 mot may radio, ngu6n dién cung cdp va mot anten phu hop. Kich thudc
t6i da cia mot goi dix liéu ldp di ldp lai la 1 KB.

Stt dung dién thoai di dong

Ngay nay, dién thoai di dong thuong duoc sit dung dam thoai, truyén tin, truyén da
liéu qua GSM. Pham vi va chat lugng song dién thoai ngay cang dugc cdc nha mang mo rong
va cai thién voi gia cudc ngay cang giam. Khi két n6i véi mot may dién thoai di ddng khéc,
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dién thoai di dong thiét lap mot lién két khong day kha viing chic, 6n dinh ma & d6 thong tin
(dtx liéu) c6 thé trao doi truc ti€p v6i nhau. Mot dién thoai di dong chi lién két, trao d6i thong
tin véi duy nhat mot dién thoai di dong khac. Kiéu két ndi nay c6 wu diém la khong bi gidi
han boi khoang cach nho ¢6 mang luéi vién thong day dac. Vi vay, trong linh vuc do dac néi
chung va do dia chinh ndi riéng, dién thoai di dong da tré thanh mot trong nhitng phurong

tién dé truyén sd bén canh phuong phép st dung radio trudc day.
St dung Internet

Trong thoi dai cong nghé thong tin ngay nay, khai niéem GSM (Global System for Mobile
Communications - hé théng théng tin di dong toan cau, GPRS (General Packet Radio Service -
dich vu vo tuyén goi tong hop) da tré nén rat pho bién d6i voi nhitng nguoi st dung dién
thoai di dong. Cong nghé GPRS cung cip nhiing ting dung Internet vd tuyén hap dan cho sd
luong 16n nguoi st dung. GPRS 1a budc quan trong, la nén tang d€ phat trién cac mang thong
tin thé hé ba hién nay (3G), va va dang la thé hé bon (4G, 5G). Cac dién thoai di ddng hodc cac
thiét bi dién t&r khéc c6 thiét bi 3G (viing mién nti ctia dia ban nghién cttu van con phd bién)
c6 thé truy cap cac trang web bang cach nhap cac dia chi web (dia chi IP) vao cac trinh duyét
web. Y tuong truyén s8 cai chinh trong do RTK st dung Internet ciing lién quan dén dia chi

IP va truy cap web.

2.2 BG tri thwc nghiém
St dung thiét bi lap song radio

Thuc nghiém do dac ban d6 dia chinh bang RTK st dung phuwong phép ldp radio st
dung may thu hai tan s6 Trimble R4, may radio SATELLINE - EASY Pro 35W (hinh 1).
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Hinh 1. So d6 b6 tri thiét bi 14p song radio

Hinh 1 mo ta viéc trién khai giai phap lap song radio ngoai thuc dia chi can vai thao tac
don gian nhu sau: Thay d8i tan s§ phat dang phat cta radio tai tram GPS c8 dinh bang cac

phim trén radio. Sau d¢6, thiét 1ap tram lap radio bfing cach st dung mot radio (loai cé chtic
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nang lap — repeater) dat tai khu vyce sé do dac sao cho ¢6 thé thu duoc tin hiéu phat di tir radio
dat tai tram GPS cd dinh. Radio tai tram ldp nay duoc cung cap ngudn dién va anten thu phat
song phu hgp. Dung cac phim trén radio thay déi tan s6 thu trung véi tan s6 phaét cua radio tai
tram ¢ dinh va thay d6i tan sd phat trung véi tan sd thu cua radio tai may rover. Dén day ta da

thiét 1ap xong tram ldp, va ti€p tuc do dac binh thuong.
St dung dién thoai di dong

Thiét bi d€ trién khai do dac ban d6 dija chinh bang RTK st dung phuong phap dién
thoai di dong trong bai bado nay la cdc may thu hai tan sd GS10, cac thiét bi di kem, cac
module dién thoai di dong ctia hang Leica hodc cac dién thoai di dong cd bluetooth (hinh 2).
Theo so d6 hinh 2, Tai tram base, cac dién thoai di dong dwoc gan véi may thu GPS thong qua
cap chuyén dung hoéc bluetooth dé& phat di s8 cai chinh RTK. Mbi dién thoai di dong déu gan
mot sim dién thoai (s6 di ddng). Tai may rover, mot sim di dong dién thoai khac cling dwoc
gén vao mdy thu GPS hodc trong bo diéu khién. D& thu s8 cai chinh RTK tlr tram base, thiét bi
di dong gan tai may rover sé goi dén mot trong nhitng s6 di dong da duoc gan tai tram base
theo md hinh mét — mot. Khi do dac trén pham vi rong, can tang s8 leong may rover 1én bang
cach gén thém may dién thoai di dong tai tram GPS c§ dinh. May GPS GS10 cta Leica c6 ba
cong két nodi va mot két ndi bluetooth (tong cdng bon cong giao tiép) thi sd lwong may rover

toi da c6 thé st dung duwoc la bon may.

Mang di dong

g > A<ﬁ > 4

Tram GPS cé dinh [rram GPS di déng

Hinh 2. So d6 b6 tri két noi qua dién thoai di dong khi do RTK
St dung Internet

May chu server két noi véi tat ca cac mdy thu GPS tai cac tram ¢ dinh qua Internet
(hinh 3). Hinh 3 md ta mot mang lwdi gom ¢ mot hodc nhiéu tram cd dinh. Trong treong hop
chi c6 mét tram ¢6 dinh duy nhat, may server sé két ndi truc tuyén véi may thu GPS dé tai s6
liéu tho lién tuc khong ngting. Cac tram c§ dinh nén dugc xay dung kién co chic chén &
nhiing chd thong thoang va dugc cung cdp nguodn dién 6n dinh. D€ dam bao do chinh xac khi
do RTK, khoang céach gitta cac tram ¢8 dinh nén bd tri vao khoang dudi 30 km. Cac may thu
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GPS tai céc tram c6 dinh c6 thé xuat dir liéu ra theo dinh dang RTCM tiéu chuan (V2.1/ 2.2/
2.3/ 3.0) hodc cac dinh dang khac (CMR, CMR+, v.v.) d€ truyén t6i may tinh chu. Can st dung
giao thitc NTRIP, mét giao thitc méi dwoc nghién ctu va phét trién boi Cuc Tric dia va Ban
d6 Puc, d€ kiém sodt quyén truy cap dit liéu cling nhu tinh cudc phi. Véi giao thiee NTRIP,
tat ca cac thong tin va dit liéu déu di qua mot cong IP duy nhat tai may chu. Mdy thu di dong
chi c6 thé c6 duwoc di liéu néu ho duoc phép (dwoc cung cap cac dia chi IP). NTRIP ¢6 thé
duoc sit dung d€ phan phdi dix liéu ¢ bat ky dinh dang nao.

oS
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Hinh 3. So d6 b4 tri truyén dit liéu bang Internet

3 K&t qua va thao luan

3.1 Giéi thiéu vé khu vuc b6 tri thye nghiém

Khu vuc thue nghiém ctia nghién cttu nay la xa Ninh Gia, huyén Dtic Trong va xa Loc
Thanh, huyén Bao Lam cua tinh Lam Dong. Day la hai xa vung mién nui, c6 dia hinh d6i nai
cao, ddc xen ké thung liing va phtic tap. Tuy nhién, hé théng co so ha tang vién thong (di dong,
Internet) tai hai xa nay lai kha day du va chéat lugng dam bao d€ ap dung phuong phép cai
chinh trong do RTK st dung ba phwong phap trén, trong dé c6 phuwong phap dién thoai di
dong ciing nhu stt dung Internet. Hién tai, don vi cung cap dich vu di ddng va vién thong

chinh tai hai xa nay la Viettel va Mobiphone ctia Viét Nam.
3.2 K&t qua thyc hién cic phwong phap cai chinh trong cong nghé do RTK
Xay dung luwdi dia chinh

Thyc nghiém thuec hién phwong phap cai chinh trong cong nghé do RTK xay dung lwdi
dia chinh dwoc thiec hién tai xa Ninh Gia (hinh 4). Tai day chi thuc hién dwgc phwong phap st
dung dién thoai di dong va Internet khi do RTK.
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D¢ danh gia duoc chédt lwgng do RTK gitra phuong phap st dung dién thoai di dong va
Internet, nghién cttu st dung s6 liéu lwdi dia chinh co s¢ phuc vu do vé thanh 1ap ban d6 dia
chinh toan xa Ninh Gia do Trung tam Ky thuét Tai nguyén va Mdi truong Lam Dong lap lam s6
liéu gbc so sanh. Mang ludi gom 58 diém co ky hiéu tir NG1 dén NG58. Cac may do RTK déu
duoc cai ddt hé quy chiéu VN 2000 véi kinh tuyén truc la 107°45’00” va hé s6 bién dang chiéu
dai k =0,9999.

Hinh 4. So d6 lwdi thit nghiém tai Ninh Gia

D¢ tién hanh do thtr nghiém chon diém NG45 6 dd cao la 1035,920 m (cao nhat khu do)
lam diém dat tram base cho cac lan thtt nghiém. Diém ddt mdy mdy rover (diém do thw
nghiém) do thoi gian ¢6 han va dia hinh khu do kha phtic tap nén trong khuén kho nghién ctru
chon ngau nhién 18 diém trong s& 58 diém trong mang lwdi. Chon diém do thit nghiém dua
theo hudng di chuyén tir tram base (diém NG45) di 1én phia Béc theo nguyén tic tir gan t6i xa.
Céac diém duoc chon do tht nghiém gom: NG33, NG32, NG31, NG28, NG27, NG14, NG15,
NG16, NG17, NG18, NG08, NG07, NG06, NG05, NG04, NG03, NG02, NGO01 (cac diém nay co
d6 cao dao dong ttr 800 dén 950 m, thap hon kha nhiéu so voi diém NG45).

Bang 1. Chénh léch gitra toa d6 do RTK str dung dién thoai di ddng va st dung Internet so vdi toa d6 diém
tht nghiém trong xay dung lwdéi dia chinh

Chénh lech toa do doRTK (o b 16 b toa d do RTK six

S6 Toa d6 diém thit nghién su dung dl?n ﬂ}oal d,l dung Internet/toa d6 diém
hiéu dong/toa d¢ diem thi , A
; i th nghiém
diém nghiém
X (m) Y (m) AX(m) AY(@m) Mp(m) AX(m) AY(m) Mp (m)
NG45 1283211,110 555420,369 - - - - - -
NG33 1284706,202 555342,030 -0,011 0,006 0,013 —-0,009 0,006 0,011
NG32 1284140,369 553550,911 0,011 0,015 0,019 0,011 0,010 0,015
NG31 1284926,468 553587,604 0,014 0,012 0,018 0,014 0,012 0,018
NG28 1286149,781 554506,773 -0,011 -0,009 0,014 -0,015 -0,009 0,017
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Chénh léch toa d6 do RTK

Sé , A . 1 Chénh léch toa d6 do RTK st

N A gist . i n stt dung dién thoai di .
hiéu Toa do diém thir nghién N . e 7 dung Internet/toa d diém

. dong/toa do diém thw ) n
diém o tht nghiém

nghiém

NG27 1286774,501 555574,873 0,018 0,013 0,022 0,030 0,029 0,042
NGI18 1290705,766 556351,675 0,008 0,018 0,020 0,028 0,025 0,038
NG17 1289963,894 556628,992 0,018 0,009 0,020 0,018 0,009 0,020
NG16 1289302,534 555967,356 -0,021 0,006 0,022 -0,018 0,008 0,020
NG15 1288103,561 554759,451 0,019 0,010 0,021 0,017 0,013 0,021
NGI14 1287605,327 553351,534 0,020 0,008 0,022 0,020 0,011 0,023
NGO08 1289671,006 554724,848 0,016 0,015 0,022 0,016 0,016 0,023
NGO07 1290303,652 555881,410 -0,015 0,016 0,022 -0,015 0,018 0,023
NGO06 1291636,063 555905,305 0,023 0,008 0,024 0,020 0,010 0,022
NGO05 1291270,908 554228,271 0,014 0,019 0,024 0,018 0,019 0,026
NGO04 1291593,727 552821,596 0,018 0,016 0,024 0,020 0,016 0,026
NGO03 1292085,404 553366,910 -0,018 0,018 0,025 -0,020 0,019 0,028

NGO02 1293124,834 554934,136 0,019 0,018 0,026 - - -
NGO1 1293650,855 554558,456 0,015 0,021 0,026 - - -

Ngubdn: Két qua xt ly s6 liéu

Két qua tai Bang 1 cho thay khong c6 sw khac nhau mot cach rd nét va ¢ tinh quy luéat vé

d6 chinh x4c gitta hai phwong thiic truyén s6 cai chinh, nhung néu xét vé tdng thé thi phuong
thitc stt dung dién thoai di dong c6 d6 chinh xac cao hon. Bén canh d9, cling khong cé su khac
nhau 16n vé d6 chinh xac gay ra boi khoang cach do gitta hai phwong phap. Tuy vay, sai s6 do

cling ¢6 xu hudng tang khi khoang cach ttr tram base dén may rover tang.

Cé thé thay réng chat luong dich vu 3G phu thudc vao chét lugng séng dién thoai di
dong. Chd nao song dién thoai di dong manh thi chét lwong dich vu 3G t6t. Nguoc lai, séng
dién thoai di déng yéu thi dich vu 3G ciing yéu. Do vay, do RTK st dung dién thoai di déng
truyén so cai chinh ¢ mirc d6 6n dinh t6t hon, it rti ro hon st dung Internet. St dung Internet
d€ truyén sO cai chinh qua thuec t€ tht nghiém tai khu viee nay ciing doi hoi s lan ghi s6 liéu
16n hon so véi sit dung dién thoai di dong. Hién twong nay la do may tinh chu dat tai Trung

Qudc nén cé sw anh huong cta duong truyén Internet qudc té dén chat lwong do RTK.
Po diém chi tiét
Viéc danh gia chat lugng gifta ba phuong phap truyén s6 cai chinh bang cong nghé do

RTK ddi v6i do diém chi tiét dwoc thuce hién tai xa Loc Thanh. Nghién cttu sit dung ban d6 dia

chinh xa Loc Thanh da duoc cac cap phé duyét, khu do st dung s6 liéu do chi tiét do Cong ty
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Cd phan giai phap tric dia 1ap d€ so sanh. Diém BL-110 duoc chon lam diém dat tram base cho
cac Jan thtt nghiém, may rover gén trén sao do Ian lwot dat tai cac diém tir 1 dén 113 (113 diém)
nhu Hinh 5.

T
BAN BO KHU BO THU NGHIEM TAI XA LOC THANH HUYEN BAO LAM

Hinh 5. So d6 khu do tht nghiém tai xa Loc Thanh

Bang 2. Chénh léch gitta toa d¢ do RTK str dung cac phuwong phép truyén sé cai chinh so véi toa d diém

tht nghiém trong do di€m chi tiét

Chénh léch toa ¢ do Chénh léch toa d6 do RTK Chénh léch toa d9 do

RTK st dung thiét bi lip st dung dién thoai di RTK st dung
Sohiéu Thia  songradio/toa dd diém dong/toa do diém thix Internet/toa d6 diém thi
diém do thit nghiém nghiém nghiém

AX AY  Mp AX AY Mp AX AY  Mp

(m) (m) (m) (m) (m) (m) (m) (m) (m)
BL-110 - - - - - - - - -
1 1 0,006 -0,002 0,01 0,003 0,001 0,01 0,025 0,002 0,03
2 1 -0,003  -0,006 0,01 0,025 -0,11 0,01 0,009 0,015 0,02
3 1 0,093 -0,004 0,09 -0,001 0,003 0,09 0,085 -0,019 0,09
4 1 -0,205 0,001 0,21 0,002 0,025 0,21 -0,02 0,004 0,02
5 1 —-0,006 0,048 0,05 0,015 0,01 0,05 0,002 0,086 0,09
6 1 0,022 0,009 0,02 -0,019 -0,02 0,02 0,018 0,001 0,02
7 1 0,007 0,004 0,01 0,004 0,002 0,01 0,085 0,24 0,25
110 4 0,020 0,022 0,03 0,085 0,035 0,03 -0,016 0,001 0,02
111 4 -0,002 0,014 0,01 -0,02 -0,03 0,01 0,002 -0,109 0,11
112 4 -0,041 -0,005 0,04 -0,058 0,035 0,04 -0,05 0,003 0,05
113 4 -0,020 -0,003 0,02 -0,07 0,15 0,02 0,02 0,025 0,03

Ngubdn: Két qua xt ly s6 liéu
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Két qua thwe nghiém ¢ Bang 2 cho thay khong cé sw khac nhau mot céch rd nét va co tinh
quy luat vé do chinh xac gitra ba phuwong thiic truyén s6 cai chinh. Ciing nhu khong cé su khac
nhau 16n vé dd chinh xac gitra ba phuong thitc truyén sd cai chinh gy ra béi khoang cach do.
Tuy vay, sai s do c¢d xu hudng ty 1é thuan véi khoang cach do. Sai s6 ¢6 xu huéng tang khi

khoang cach tir tram base dén mdy rover tang.

3.3 Ban luin va danh gia chung vé cic phwong phap truyén s6 cai chinh trong cong nghé
do RTK

Trén co so két qua do thuce nghiém trén hai khu do tai xa Ninh Gia va xa Loc Thanh cé
thé so sanh vé dd chinh xac do RTK st dung ba giai phap truyén s cai chinh (Bang 3) nhu sau:
Sai s0 toa d0 diém tir 1 dén 3 cm véi ban kinh do khoang 10 km, sai s6 vi tri diém dat, khong
phu thudc vao cach thitc truyén sd cai chinh. Véi sai s6 nhu vay, hoan toan cé thé skt dung
phuong phap do RTK dé€ 1ap ludi khong ché do vé va do chi tiét ban db ty 1& 16n tir 1/1000 dén
1/5000. Bén canh d6, ciing khong c6 su khac nhau rd nét vé do chinh xac gitta két qua do gitra
cac phwong phap truyén s6 cai chinh nay. Tuy nhién, mdi phwong phap truyén cai chinh trong
cong nghé do RTK déu c¢6 mot sd diém manh, diéu yéu riéng. Cu thé:

a. Giai phép 1ap song radio la giai phdp don gian, chi phi thdp ca vé dau tu thiét bi 1an
van hanh. Nguoi stt dung chi can mua thém mot vai bd radio c6 chirc nang lap la c6 thé van
hanh giai phap. Trén thi truong hién nay c6 nhiéu hang san xuét radio loai nay nhw Pacific
Crest va Satel. Gia thanh ctia mét bo radio nhu vay vao khoang 2.000 d6 la My, nguoi sit dung
chi phai tién dau tu thiét bi mot lan va khong phai tra bat ky khoan phi nao nira trong qua trinh
st dung. Uu diém cua giai phap nay la mot tram base c6 thé lam viéc khong han ché véi cac
tram rover va khong doi hoi nguoi do ngoai thue dia ¢d chuyén moén cao. Nhuoc diém la né chi

hoat dong t8t & khu vire cé dia hinh bang phang (nhitng noi c6 d6 déc dia hinh nho).

b. Giai phap st dung dién thoai di dong la giai phap kho trién khai, qud trinh két noi,
khoi do phuc tap doi hoi nguoi do ngoai thuc dia phai ¢d co ban vé tiéng Anh, kién thitc cong
nghé vién thong va trac dia. Day la giai phap phai tra phi trong qua trinh do dac nhiéu nhat
trong ba giai phap. Nguoi st dung, ngoai tra tién dau tw thiét bi lan dau, con phai tra thém tién
cudce dién thoai hang thang cho modi s di dong st dung dé do dac. Béng thuc t€ thi s6 tién phai
tra cho m6i mot s6 di dong vao khoang 1,5 triéu dong/thang. Giai phép nay c6 wu diém la
khong bi gidi han vé khoang cach ciing nhu chénh cao dia hinh, nhung doi hoi khu do phai c¢6
song dién thoai di dong. Mot nhuoc diém nira la s6 lwong mdy rover dé€ do dac dong thoi bi han
ché. Mot may GPS hai tan s6 hién nay thuwong cé mot cong Bluetooth va ba cong két ndi, nhw
vay chi c6 thé gén (két ndi) duwoc bén may dién thoai di dong voi may thu GPS tai tram base.

biéu nay c6 nghia la mot tram base chi phuc vu duoc t6i da bon mdy rover.
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c. Giai phap stt dung Internet la giai phap toan dién c6 thé tng dung trong nhiéu dang
cong viéc do dac khac nhau. Phi phai tra trong qua trinh do dac it hon khi stz dung dién thoai di
ddng, chi vao khoang 100-200 ngan dong/thang/sim 3G, nhung giai phap nay doi hoi kinh dau
tw trang thiét bi ban dau rat 1on. Cu thé, ngoai cac may GPS gidng voi hai giadi phap trén thi dé
trién khai giai phap nay nguoi ta phai trang bi thém mot may tinh cht ¢6 phan mém quan ly
diéu khién cac mdy thu GPS ¢8 dinh va phan mém phan tich va tinh toan sd cai chinh RTK. Hai
bd phan mém nay hién nay kha dat, gia vao khoang 50.000 d6 la M§. Phan mém diéu khién GPS
c6 thé quan ly moét tram ¢ dinh duy nhat hodc mot mang ludi gom nhiéu tram c6 dinh. Mot
mang ludi gobm nhiéu tram ¢8 dinh c6 vu diém 1a lam tang pham vi, chat lugng (46 chinh xac)
do RTK vi s0 cai chinh duoc tinh tir ca mang lwdi, nhung chi phi dau tu ban dau tang 1én rat
manh. Do vay, phai xem xét, tinh toan s8 luwong tram c6 dinh phu hgp, du dap tng yéu cau
cong viéc. Giai phap nay cling khong bi gidi han vé khoang cach, chénh cao dia hinh va s6
lwong may thu di dong, nhung né doi hoi khu do phai c6 dich vu 3G. Trong thuec t€ hién nay,
d6i khi xay ra hién twong nghén dich vu 3G do c6 qua nhiéu nguoi st dung, nhét 1a tai cac
thanh phd 16n. Diéu nay ciing lam anh huong t6i d6 chinh xac (chat luong) cling nhu thoi gian
do RTK.

Bang 3. Bang so sanh ba phuong phap truyén so cai chinh

Giai phap
STT Tiéu chi Thiét bi lip song Pién thoai
radio di dong Internet
1 Mitc d6 phuc tap trién khai thiét bi Théap Cao Trung binh
2 Yéu cau vé chuyén mén nhan lic Vira Cao Cao
3 Thoi gian d€ trién khai thiét bi (phut) 10-15 15-20 10-15
4  Pham vi do Han ché Khong han ché Khéng han ché
5 Chi phi dau tu thiét bi Théap Trung binh Cao
6  Chi phi phai tra trong san xuét Khong can Cao Trung binh
7 D06 chinh xac do Tot Tot Tot
8 Thoi gian do Nhanh Nhanh Cham hon
9 S8 luong may rover Khoéng han ché& Cé han ché€ Khéng han ché&
3.4  Dgé xuat lya chon phwong phap truyén sd cai chinh bang cong nghé do RTK cho tinh

Lam Dong

D6i véi dia hinh tai tinh Lam Dong da phan d6i nuai véi d cao 16n nén viéc 4p dung giai
phap lap radio 1a khong kha thi trén dia ban tinh. Con déi véi giai phap st dung Internet thi
kinh phi dau tu rat 16n nén da phan cac nha thau khéng chon giai phap nay. Hién nay thi tinh

Lam Dong da phu séng dién thoai trén dia ban toan tinh, chdt lwong phuc vu tot ctia cac nha
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mang nén giai phap dung séng dién thoai di dong la phu hgp. Tuy kinh phi dau tw ban dau 16n,
nhung hiéu qua cong viéc sé dat duoc cao hon so véi giai phap do dac truyén théng nén cac
don vi thi cong cling chon giai phap nay dé thuc hién trén dia ban tinh. Tt nhitng két qua néu
trén, nghién ctru dé xudt lya chon giai phap do RTK st dung dién thoai di dong d€ truyén so

cai chinh trong cong tac thanh 1ap ban d6 dia chinh trén dia ban tinh Lam Dong.

4 Kétluan

Trong nghién cttu nay, ba phrong phép truyén sd cai chinh béng cong nghé do RTK (ldp
song radio, st dung dién thoai di ddng va st dung Internet) duoc dwa vao bd tri thue nghiém
tai xa Ninh Gia, huyén Dtic Trong va xa Loc Thanh, huyén Bao Lam, tinh Lam Dong. Mbi
phuwong phap déu cé nhiing diém manh va diém yéu khac nhau, nhung c6 thé thdy ca ba
phuong phap nay déu cho ra két qua c6 do chinh xac t6t va khong ¢ sy chénh léch qué 16n
gitra cac phuong phép khi tién hanh thanh 14p ludi dia chinh cling nhu xdc dinh diém chi tiét
phuc vu xay dung ban d6 dia chinh. Do dédc diém dia hinh, diéu kién kinh t€ ctia dia phuong
cling nhu co s& vat chat cho vién thong nhu hién nay, giai phap st dung dién thoai di dong
trong cong nghé do RTK d¢€ cai thién chét lugng truyén tai di liéu gitta tram base va cac may

rover dugc danh gia la phu hgp nhat.
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SOLUTIONS TO CORRECTING DATA TRANSMISSION IN
CADASTRAL MEASUREMENT USING REAL-TIME
KINEMATIC TECHNOLOGY IN LAM DONG PROVINCE

Huynh Vin Chuong'*, H6 Viét Hoang?, V6 Hong Thanh?

!Hue University, 1 Dien Bien Phu St., Hue, Vietnam
2University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam

Abstract: Real-time Kinematic (RTK) technology is one of the techniques used to increase accuracy in the
Global Positioning System (GPS) and is gradually replacing traditional measurement technologies in
creating large scale cadastral maps. However, the measurement results using RTK technology depend
heavily on the quality of data transmission between the Base and the Rover. This study is conducted to
evaluate three corrective digital transmission methods using RTK technology, including radio, mobile
phone and the Internet at two communes in Lam Dong province. The results show that it is possible to use
RTK technology to create large-scale cadastral maps from 1/1000 to 1/5000. There is no big difference in the
accuracy between these three corrected digital transmission methods. Each method has its strengths and
weaknesses when conducting the layout experiment. The mobile phone method is suggested for Lam

Dong province.

Keywords: Internet, mobile phone, Lam Dong, RTK, radio
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