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TOM TAT: Bai bdo trinh bay cdch lam nhu thé nao dit ligu do dac vi tri cdc cdng trinh ha
tdng co s& do thi nhan dugc tiv thiét bi GPS cdm tay Garmin 12XL ¢6 thé dugc tich hop va qudn
Iy trong hé GIS. D€ ddnh gid dj chinh xdc vi tri ¢6 thé dat dugc tir thiét bi do GPS cdm tay, 3
phuong phdp xit Iy dit ligu do GPS khdc nhau da dugc thuc hién. Két qud thuc nghiém cho thdy
dj chinh xdc vj tri mdt bdng cd thé dat dén Sm vdi phitong phdp dinh vi tuong d6i ditng tri do ma
Cy trong thoi gian thu tir 1 — 1,5 phiit.

I. PAT VAN P

Cong nghé GPS bit ddu dugc gidi thiéu va dng dung vao Viét Nam tir gifa nhifng nam 1990s
chii y&€u d€ phuc vu cho viéc thu thip s6 liéu toa dd chinh xdc (X,Y,Z) clia cic diém wfc dia gbc lam
cd s phit ri€n cdc wdi tric dia cdp thap hon, ma tiY cdc diém niy cong tdc do vé hién trang mat d4t
s& dudc ti€n hanh. Trong nhitng nim gin day, véi viéc xudt hién cdc thi&t bj do GPS cAm tay don gidn,
ré tién, viéc ing dung cong nghé GPS vao cdng tdc thu thap thong tin vi tri cang trd nén phd bi€n trén
th€ gidi. Tuy nhién & Viét Nam, viéc phd bi€n rong rdi cdng nghé GPS ciAm tay vao thu thap dif liéu ha
ting cd sd d6 thi van cdon nhiéu han ch& do mdt s6 nguyén do nhu sy phifc tap ciia cong nghé do GPS,
hi€u biét vé cong nghé GPS con han ché, han ché v& do chinh xc cla thi€t bj GPS cdm tay ... Nhim
ph8 bién viéc sit dung cdc thi€t bi GPS cdm tay vao cong tac thu thap di¥ liéu ha tng cd s db thi ra
ngodi thyc tién sdn xudt, ddi hdi phéi c6 sy nghién cifu, ddnh gid khi ning sit dung céc thi&t bi GPS
cim tay.

Do wu diém thu thdp nhanh dif liéu vi tri cda thi&t bi GPS cdm tay, mét khéi Iugng dif lidu quan
trong va to 16n vé vi tri ha tdng do thi c6 thé dudc tao nén trong thdi gian ngin. Do vdy, d€ c6 thé khai
thdc hi€u qud lugng df liéu to 16n nay, doi héi phai Wng dung céng nghé GIS vao viéc luu trit, xit 1y,
quén 1y, truy cp va bi€u dién ching. Quédn 1y thong tin vi tr hiéu qué chinh 1a cd s8 cho viéc quin ly
hig¢u qua thong tin do thi vé cd sd ha ting giao thong, cip thodt nudc, xay dyng,...

T cdc phén tich trén c6 thé thdy ring mot chudng trinh nghién cttu vé& vigc wng dung k&t hop
GPS cdm tay va GIS trong thu thap, phan tich, bi€u di&n di liéu cd s& ha ting db thi 13 hoan toan cin
thi€t. P& tai “Nghién Citu Ung Dung H¢ Pinh Vi Toan Cdu ( GPS) Va Céng Nghé Thong Tin Pja Ly
(GIS) Trong Thu Thdp, Cdp Nhdt Va Qudn Ly Dix Ligu Vé Co S& Ha Tdng Pé Thi” dudc thuc hién
nhim cho ra 1 15i gidi ddp d6i vdi cdc van dé néu trén. K&t qui dat dudc tir viéc thirc hién dé tai duge
trinh bay trong bai bdo nay.

IL. PHUONG PHAP

Hé thong GIS c6 thé dugc xem nhv 12 “Hé théng cdc cong cu nén
mdy tinh diing thu thip, luu trit, truy cip va bi&€n ddi, phan tich va thé hién
dit liéu lién quan d&n vi tr trén bé mat trdi dat, vi tich hop céc théng tin
nay vao qud trinh 1ap quyét dinh”. Ti dinh nghia trén, c6 thé thiy ring c6
ndm thanh phin quan trong c&u thinh nén GIS: i) phin ciing, i) phin
mém mdy tinh, iii) cic cng cu vi phudng phdp phan tich, iv) con ngudi,
va v) di liéu nhu duge thé hién trong hinh 1. P8i véi cong tic quin ly
th6ng tin d6 thi, thi thanh phin thi 5 d& cip d&n dit li&u vi trf ciia ¢d s3 ha
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tdng db thi, cing cdc thudc tinh lién quan clia chiing. V§i vai trd nhu 12 cdng nghé gitp thu thip thong
tin vi trf, hé thdng dinh vi toan ciu GPS c6 thé 1am 6t vai trd 12 ngudn thu dif liéu dua vao hé GIS.

C6 nhiéu cich cho phép tich hgp GPS véi GIS. o) day ching t6i chon phuong phap tich hgp nén
dit liéu. Phuong phdp nay st dung mot hé thong GPS tdch biét phuc vu cho viéc thu thap va luu trit dit
ligu ngoi thyc dia. D liéu thu thdp ngoai thyc dia s& dudc chuyén vé mot mdy PC trong nha dé thuc
hién cdc budc xit 1y can thi€t va cudi cliing s& xui't sang 1 dang cé thé doc dugc bdi hé théng GIS (hinh
2). Trong quéa khi, dif liéu duge chuyén 1 chiéu tir hé¢ GPS sang GIS, tuy nhién xuat phit tif yéu ciu
cép nhit, bdo tri di¥ liéu db thi, cdc hé thong GPS ngay nay cho phép nap ngudc dit liéu GIS vio trong
hé thong.

" Office Computer
Hinh 2 Nguyén tic tich hop GPS/GIS nén dit liéu

Thuin 1di co ban clia phudng phdp k&t hgp nay 1a ngudi lam cdng tdc thu thip hodc x& ly dit liéu
vdi GPS chi phdi 1am viéc v6i GPS, cdn ngudi 1am cdng tic quin ly di liéu v8i GIS chi cin biét GIS.
Trao d6i giita 2 hé théng théng qua 1am viéc véi diX liéu xud't hodc nhép tir 2 hé théng. Cdc dit liéu nay
dudc 8 chifc theo 1 dinh dang luu trit phi hop. D€ tao diéu kién thuin 1¢i cho viéc doc dif liéu vao
GIS, cin thi€t phai phat trién thém cdng cu cho phép doc tap tin dif liéu GPS di xi& 1y vao GIS dugc.
Tudng ty d€ dua dif lidu GIS vio lai GPS, ciing cin thi€t phai phdt trién thém céng cu cho phép xuit
dit liéu GIS ra mot tip tin ma thi€t bi GPS c6 thé doc. Trong dé tai, cdc cong cu phat trién thém sé&
dugc viét sit dung ngdn nglt Avenue ctia phan mém GIS Arcview.

D& phd bién viéc skt dyng cdc thi€t bi GPS cim tay vao
cbng tdc thu thip dif liéu ha ting cd s& dd thi, can phdi c6 hiéu T vé toh
bi€t nhit dinh v& phuong phdp xdc dinh toa do diung GPS.
Trong phudng phip do GPS, vi tri clia mdy thu GPS c6 thé
dudc xdc dinh dua vao phudng phdp dinh vi tuyét déi. Nguyén
1y x4c dinh vi tri nhu sau: Gid sk toa d vé tinh da bi&t ('),

véc td tif mdy thu d&€n vé tinh do dugc 127, thi toa do cia ofnitm 5
mdy thu (R ) c6 thé x4c dinh dugc. &

Tuy nhién trong thyc t& ching ta khdng do duge # ma
chi do dugc khodng cdch tir mdy thu d&n vé tinh p. Cdc mdy
thu GPS, cho phép do khodng cdch dua vao tri do ma hoic tri
do pha. '

Hinh 3 Nguyén tdc dinh vi tuyét ddi biing
tri do khodng cdch

Phudng trinh tinh ciia tri s§ do p trong trudng hgp do gid cy ly (tri do ma) giita mdy thu iva vé
tinh k vao thdi diém t nhu sau:
pr =d¥(t,t—tF)+I¥ + T + mf +c[dt, () —dt* (t — )] + e )
véi:

d¥ =X, = X,)? +(Y, = Y,)? +(Z; - Z,)? =khoang cdch hinh hoc tiY m4y thu d&n vé tinh
X;, Yi, Z; 12 toa db clia mdy thu i (cAn tim); Xi, Yy, Zi 12 toa dd ciia vé tinh k

I: D6 tré tin hiéu tang dién ly; T: Do tré tin hiéu tAng ddi luu

m: Sai s6 do hién tugng da dudng; c: T8¢ d 4nh sdng

e: Sai s& do gid cly; dt;: Sai s6 dong hd mdy thu; dt*: Sai s& ddng hd vé tinh
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Thudng tif cic mdy thu, c6 thé do dugc dng thdi khodng cdch dén nhidu vé tinh. Gidi hé cdc
phuong trinh khodng cdch, toa do clia mdy thu cé thé duge xdc dinh. Xem xét phudng trinh (1) ¢6 thé
thdy ring c6 nhi€u ngudn sai s6 inh hudng d&€n khodng cdch do dugc tif mdy thu d&n vé tinh nén toa
dd xdc dinh biing cdch nay cé thé sai tit vai mét dén vai chuc mét. D€ gidm thi€u cdc ngudn sai s6 nay
hodc d&€ ning cao db chinh x4dc xdc dinh vi tri mdy thu, toa d6 clia mdy thu GPS thudng dudc xdc dinh
st dung phugng phdp dinh vi twong doi.

Nguyén 1y dinh vi tudng d6i dugc xdc lap dua trén cd sd
1y luan sau: hiu hét cdc ngudn sai s& trong tri do khodng cdch
cé thé duge khit hodc gidm di ding k& trong tri do hiéu
khodng cich gifta hai mdy thu d&€n ciing vé tinh do sy tdn tai
cdc sai s6 do giéng nhau trén cdc mdy thu. Tuy nhién d€ Iam
diéu d6 cAn phai c6 it nhit hai mdy thu dong thdi quan tric
mdt s6 lugng vé tinh chung. K&t qué xi 1y cho ta hiéu toa dd
gifa hai diém dit mdy thu (con goi 12 baseline vector). N&u
mot diém da bi€t toa dd chinh xdc, toa do diém thit 2 cé thé
dudc xdc dinh dua vao diém thit 1 va baseline vector.

2 » A 5 . ’ & Hirh 4 Pinh vi nidne dai
V& mat 1y thuy&t, thi tri do pha chinh xdc hdn tri do ma

trong GPS, nén trong dinh vi twdng d6i, tri do khodng cdch dude sit dung c6 thé 1a tri do pha. Phudng
trinh tri do pha tinh theo don vi chiéu dai giita mdy thu i va vé tinh k vao thdi di€m t nhu sau:
Of =df(t,t—17)=I" +T" +m} +c[dt, (1) —dt* (t—1})]
£, (t) - D (£ )] + AN +*
véi: A chi€u dai bude séng
$"(to): Pha ban ddu clia séng mang (1l vé tinh)
i(to): Pha ban ddu clia bdn copy (ciia mdy thu)
N: Tham s da tri hay tri nhdp nhing; &": Sai s& tri do pha
Cac ky higu con lai tuong ty nhu phin ciia tri do ma.

Xuét phét tit dic diém ciia sy da dang cdc phuong phdp do GPS nhu trinh bay & trén, cin thiét
dénh gid do chinh xdc c6 thé dat dugc tir cdc phudng phdp do ndy. Trén cd sd cdc k&t qud ddnh gid, cé
thé rit ra dudc k&t ludn vé khi ning st dung cla thiét bi do GPS cAm tay trong thu thdp di¥ liéu vi tri
vé& ha ting do thi.

)

P& 1am cd s khoa hoc cho viéc dédnh gid dd chinh xdc vi trf dat dugc cla thi€t bi do GPS cim
tay trong cong tdc thu thip dif liéu vi tri ciia cdc d6i tugng trén bé mat dat nhu tim dudng, ranh dudng,
cbt den, cot dién, him ga, v.v... 1 khu do miu phai dugc thanh 1dp. Cdc diém trén khu do miu s& dugc

xdc dinh vi tri v6i d6 chinh xdc cao nhét ¢6 th€. Vi trf cdc
di€m trén khu do miu nay sau dé sé& dugc xdc dinh sk
dung thi€t bi do GPS cAm tay. Trén cd s3 so sdnh vi tri
nhan dudc tir 2 phudng phdp, d§ chinh xdc cda thiét bi do
GPS cim tay c6 thé dudc x4c dinh.

III. THUC NGHIEM
1. Chon Khu Po Mdu

Khu do miu dugc chon 14 khu vye xung quanh sin
béng di clia Trudng Pai Hoc Bdach Khoa TP. HCM. Pay
12 khu virc c6 do thong thodng ot nhét trong khudn vién
trudng, tuong ddi thich hop vdi viéc dinh vi bing GPS.

C6 tat c& 20 diém do phin bo trén cdc bién cla

khu do miu, cic di€ém nay dugc ddnh ddu bing dinh thép  Hinh 5 Khu do mAu trong khudn vién Truding
va nim & nhitng vi tri dic trung ciia khu do nhuw: miéng  Pai hoc Bich Khoa
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cong, cdc gbc cia khu do, diém gnra ctia cdc canh bién. Céc diém dudc dit tén theo cdc chit sO tir 1
dé&n 20. Phin 16n cdc diém ndy nim dudi cic tdn cdy 16n va nim gan cdc day nha.

- Cic diém 4, 13, 14, 15 c6 do thong thodng tot nhat trong (at cd cdc diém, bi che khuat tAim nhin
vé tinh b&i chudng ngai vét trén biu trdi khodng 15%.

- Céc diém 2, 3, 5, 11, 12, 16, 17, 18, 20 bi che khuat tdm nhin vé tinh bdi chuéng ngai vat trén
bau trdi khodng 50% - 70%.

- Céc diém 1. 6, 7, 8, 9, 10, 19 bj che khufit tdm nhin v@ tinh bdi chudng ngai vat tén bAu rdi 16n
hon 70%.

Ngoai ra, trén khu do miu con c6 mot diém gd&c (BKOO) do B mdn Pia Tin Hoc xdy dung va
bdo qudn. Toa do cilia diém nay da dugc xdc dinh chinh xdc trong h¢ toa d§ WGS84.

Viéc tao ra khu do miu nhy trén c6 thé gidp ching t6i khdo sdt dnh hudng phifc tap cda do che
phi, hién tugng da dutsng, v.v... d€n dd chinh xdc dinh vi GPS.

2. Xdc Pinh Vi Tri Chinh Xdc Ciia Khu Po Méu

Vi tri chinh xdc cla cdc diém trén khu do miu dugc xdc dinh nhu sau:

- Vi tri cic diém ndy dudc xdc dinh bing phu’cing phap dinh vi GPS finh sit dung thiét bi do
GPS T0pcon Legacy E. Péy la may thu GPS hai tin s chinh xdc cao do cdng ty Topcon sdn
XUt

- Hiu x 1y s8 ligu do GPS bing phin mém Pinnacle. Phin mé&m Pinnacle 1a phin mém
diing dé it (download) va xit 1y dif ligu GPS clia mdy thu do hing TOPCON san xuét. Theo 1y
thuy€t, toa do cdc di€m sau khi xif 1§ c6 thé dat dugc dd chinh xdc mat bing 1a 3mm + Ippm va
dd cao la Smm + lppm.

D& kiém tra d6 chinh xdc, vi tri ca cdc diém trén khu do miu da dugc xdc dinh bing phdn mém
Pinnacle, chidu dai cdc canh xdc dinh bing do GPS s& dudc so sdnh véi chidu dii cdc canh do bing
mdy toan dac dién tf TCR 307. Bay la loai mdy chat lugng cao do cong ty Leica sdn xudt, n6 c¢d kha
ning do khodng cich véi sai s& trung phudng do canh la:

M; = 3mm + 3ppm

Mudn so sénh khodng cdch do dudc bing mdy TCR 307 véi khodng cdch xdc dinh bing do GPS,
ta phdi 1y két qud do GPS trong hé truc toa d6 NEU (North-East-Up) va tinh khodng cdch giifa hai
diém (diém gdc va diém cin xdc dinh) bing cOng thifc:

Degs = AN + AB?

K&t qud do thue nghiém cho thay khodng cdch khdc biét glﬁ'a 2 phuong phdp chi 12 d bic mm.
Do viy, c6 thé k&t ludn ring cdc diém do nay dudc dim bdo vé dd chinh xdc, cb thé dugc ding lam
cic diém cd sd trong viéc so sdnh va ddnh gid do chinh xdc clia mdy thu GPS cam tay sit dung phudng
phdp do dong hiu x{ Iy sau nay.

3. Thu Thép Dit Ligu Vi Tri Khu Do Sit Dung GPS Cdm Tay

M4y GPS Garmin 12XL s& dudc ding dé thu thip dif liéu vi tri clda cdc dié€m
trén khu do miu. P4y 12 mot trong nhitng loai mdy dinh vi cim tay do Céng ty Garmin
(M¥) ché tao. Mdy c6 thé bit dude tin hiéu ti¥ vé tinh vdi do nhay cao ngay cd nhiing
khu vuc c¢6 dd phi twong doi. Mdy c6 thé thu tin hidu ddng thdti d€n 12 vé tinh.

Ti€n hanh ddnh gid khd ning cla mdy thu GPS cAm tay Garmin 12XL bing
cdch 14n lvgt dit mdy thu thu dif liéu tai vi tri cdc diém miu da ddnh ddu (diém 1 dén
diém 20), tai mbi di€ém chi cho mdy thu thu dif liéu trong khodng thdi gian 1a 1 phiit
dé&n 1.5 phiit vdi tdc do thu 5 gidy (ticla khedng 12 — 18 epoch).

Nhim xem xét khd ndng nang cao do chinh xdc xdc dinh vi trf diém, phuong
phdp dinh vi twong ddi ciing dugc tién hanh, sit dung s6 liéu do ddng thdi cia Garmin
GPS 12XL va Topcon Legacy E.

Hinh 6
Garmin 12XL
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Viéc thu dir liéu dugc ti€n hanh trong 4
cic ngay: 6/10/03, 8/10/03, 15/10/03, '
29/10/03, 5/11/03 va 12/11/03. Riéng céc
ngay 29/10/03, 5/11/03 va 12/11/03,cé haica - 9
do thu thip di lidu tai cdic diém. Sau mdi
ngay do, dit liéu clia mdy thu Topcon tai
tram (inh dudc trit sang mdy vi tinh bing
phin mém PC-CDU. Con dit liéu do thd &
dang RINEX ciia mdy Garmin 12XL thi da : |
dudc luu trif truc ti€p vao mdy vi tinh trong
qud trinh do. Dang va vi ui cdc diém trén
khu do miu nhin dugc tir thi€t bi do GPS

North {m)

East (m)
Garmin 12XL dugc minh hoa nhu trong hinh  Hinh 7 Vi tri cdc diém do sit dung GPS Garmin 12 XL
7

4. Cdc phuong phdp xit Iy dit liéu do GPS

D ligu do GPS s& duge hdu xit Iy s dung phan mém Pinnacle. Trong dé tai nghién cifu nay,
nhim muc dich tim ki€m 1 phuong 4n xit ly dir liéu do GPS ddng t5t nhd't c6 kha ning cung cap vi tri
cdc diém vé ha ting cd s db thi véi sai s& vi trf nhd nhat, 3 phuong 4n xir 1y dit liéu khdc nhau da
dudc ddnh gid:

- Phuong dn 1: dya trén vigc x{ 1y tuy&t d6i vi tri ciia mdy thu Garmin theo titng thdi diém
do. Trong trudng hop nay tri do diing trong xi¥ 1y 12 tri do ma C/A trén tin s6 L, clia mdy
thu Garmin 12XL.,

- Phuong dn 2: Xay dyng dya trén phuong 4n dinh vi tudng d6i. Phuong 4n nay khit céc
ngudn sai s6 hé théng théng qua viéc thanh 1dp cdc hiéu khodng cdch do (gilta mdy thu va
gilta v& tinh), vi vdy hiéu qui hon phudng dn 1 rat nhiéu. Tuy nhién né ddi héi phai cé dit
liéu tho tir cdc mdy thu — vi du mdy thu Topcon - dit tai di€ém da biét vi tri (BK00). Va né
ciing doi hdi phdi c6 phdn mé&m chuyén dung thich hgp di kém, thi du phdn mém Pinnacle,
dé x{t 1y dong thai di liéu do thd ciia mdy thu Topcon va Garmin. Tri do khodng cdch
duge chon 1a tri do pha séng tdi trén tan s L,. V& mit 1y thuyé&t tri do pha cung cip db
chinh xdc cao hon tri do ma va Pinnacle c¢6 thé hd trg chon lwa nay. Tuy nhién vi chat
lugng tri do pha clla mdy Garmin khéng cao, nén trong k&t qua xi 1y ta chi nhin dudc
nghig¢m float — tifc 12 cdc tham s& da tri khéng gidi dugc ma gilf nguyén gi tri thuc cia
ching. Mat khdc khi ¢6 nhiéu trugt chu k¥ trén tri do pha ma phdn mém khong sita chiva
dudc, thi né s& bd qua ma khdng cung cip nghiém.

- Phuong dn 3: Tri do pha séng tdi tuy chinh x4dc nhung cﬁng c¢6 nhitng han ché€ nhy phai
gidi da tri, sta chifa trugt chu k¥ va khong phdi phan mém nio ciing c6 chitc ning x{ 1y.
P& trdnh nhitng khé khin dé, chiing ta c6 thé xi 1y twong d6i tri do ma C,. Tuy nhién vi tri
do ndy bi dnh hudng nang bdi hién tugng da dudng, nén trong phuong 4n nay dé ning cao
dd chinh xdc chiing t6i 14y gid tri trung binh clia ti't cd cdc k&t qua xi 1y tai mdt diém (titc
12 khodng 12 -18 epoch 5 gidy) lam gid tri d€ so sdnh.

5. Phén tich va nhdn xét két qud dinh vi GPS

Do khu6n khd bai bdo c6 han, nén ching t6i khong thé trich bay todn bd chi ti€t két qui dinh
gid do chinh xdc, ma chi c6 thé uinh bay nhitng nhin xét chung rit ra dudc tir k&t qud ddnh gi4 chi tiét
(91

e D¢ chinh xdc dinh v ciia Garmin 12XL

Do chinh xdc dinh vi diém khéng gian trung binh trong phudng dn 1 khodng 24m, 8m trong
phuong dn 2 v phudng dn 3. Trong d6 thanh phin mit bing cé do chinh x4c t5t nhit véi 14m, Sm va
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4m theo thif tu phuong dn. Ti€p d&n 12 do cao: 20m, 6m va 7m. Nhu vdy khd ning dinh vi t5t nhdt cia
mdy thu Garmin 12XL khodng 4 - 5m theo mit bing va 6 — 7m theo d6 cao.

Su chénh I&ch vé dd chinh xac giita d6 cao va mit bing da dudc chi ra trong nhiéu tai lidu. Ta
¢6 thé thd'y mic dé chénh 1&ch 16n nhit1a & k&t qua dinh vi diém don (khodng 1.5 1dn), nhung & dinh vi
twdng ddi ty 18 nay chi vao khodng 1.2 1dn. Nhu vdy dinh vi tuong ddi c6 thé cung cdp do chinh xdc
mit bing t8t hon tuyét dai khodng 3 14n, nhung c6 thé cdi thién dd chinh xdc do cao d€n 3.5 - 4 Ian.

Phuong dn | cho k&L qud (& nhét, trong khi phuong dn 2 va 3 cho két qué c6 do chinh xdc gan
nhv tuong duong nhau. Tuy nhién cin nhéc lai ring phuong dn 2 chi st dung di liéu & mdt thdi diém
do, con phuong dn 3 sl dung dén 1 - 1.5 phiit dif liéu do. Di¥ liéu do pha do c6 chat lugng khong t6t nén
trong vai trudng hop phan mém Pinnacle khong thé xit 1y d€ cung cip toa do. Trong khi dé, du trj do
gid cu ly C, c6 dé chinh xdc thip hdn, nhung viéc xit 1y tri do ndy cho d6 chinh xdc mit bing &n dinh
va ludn luén cung cdp nghi¢m. Tuy nhién & thinh phin do cao, cd biét cé nhitng k&t qua 1&ch rit 16n,
vi du 25 m tai diém 1 ngay 29/10 ca do 2.
o Anh hudng ciia dp che phil

Su chénh 1&ch dd chinh xédc dinh vi giita cic ngay do khong nhiéu. Tuy nhién xét tirng diém miu
cu thé ta sé thay r6 4nh hudng cla do che phii. Nhu di néu & phan gidi thiéu khu do, trong s6 20 di€m
mau thi cdc diém 4, 13, 14, 15 c6 do thong thodng bau trdfi 12 16t nhat. Trong cdc k&t qua dinh vi, dd
chinh xdc cia nhitng diém nay ciing la 6t nhat. Chdng han trong phudng 4n 1, ta c6 thé dat do chinh
xdc diém 4 12 20m, nhung & diém khua't 19 sai d€n 29m - tic 1a 1.5 1an té hon.

Trong truong hdp thudn 1gi vé& do thong thodng bau trdi, mdy Garmin 12XL c6 thé cung cip dd
chinh xdc mit bing t6t nhi't 1a khodng 2m & phudng dn 3.

o Chon lua phuong dn xit Iy dit ligu

N&u cin cf theo d chinh xdc mit bing thi phuong 4n 3 cho k&t qua t8t nhat, rdi d€n phuong dn
2 va cudi cing la phudng dn 1.

D6 chinh xdc cla phuong 4n 1 thip (14m mat bing vd 20m do cao) nén chi di ddp @ng cho cic
wing dung ddi hdi thu thip dif liéu vi tri c6 dd chinh xdc thdp nhy thu thp di¥ ligu vé vi tri trén song
bién.

N&u dugc trang bi thém anten ngoai dit trén sdo tiéu, mdy thu Garmin 12XL s& cung cip tri do
pha t8t hon va khi d6 do chinh xdc cla phudng dn 2 s&€ dudc cdi thién hon nira. Trong trudng hgp chiing
ta khong x& 1y di liéu pha & mdt thdi diém ma dung 10 -15 phiit dif liéu pha thi theo gido su Antonio
Tabernero Galan tai trudng Pai hoc Ky thudt Madrid [2], 46 chinh xdc cd thé dat dudc t6t hon 0.5m
cho duting ddy 30 - 40km.

V6i thi€t bi hién tai va d6 chinh x4c dinh vi mit bing ddi hdi 4m, ching ta c6 thé ding phudng
4n 3 xit ly dir liéu gid cu ly trong 1 - 1.5 phiit.

6. Pdnh Gid Thoi Gian Thu Thédp, Xit Ly Dit Ligu Do GPS

Né&u yéu ciu v& do chinh xdc vi tri khong cao, tifc xdc dinh vi tri diém dén dd chinh xdc 5m, c6
thé tng dung thiét bi GPS cidm tay dé thu thap dif liéu vi tri cia cdc diém chi i€t va hdu xi Iy nhu
trong phuong 4n 3. Ung dung phuong dn 3 thi thdi gian thu thip dir liéu vj tri s& i€t kiém hon rdt nhiéu
s0 vdi cdc phudng phdp do dac mat dit truyén thdng, do chi cin: dat mdy thu Topcon Legacy E tai mét
di€m da bi&t vi tri chinh xdc, va sit dung mdy thu Garmin 12 XL d€ thu thip théng tin vi tri tai cdc
diém cin do chi ti€t. Thdi gian thu thap tai m&i vi tri chi mét tir 1-1.5 phiit. D& ¢6 dudc vi tri chinh x4c
ctia di€ém do GPS theo phudng 4n 3 phdi ti€n hanh hiu xi 1y st dung k&t hgp di liéu do nhin dugc tir
mdy thu Garmin 12 XL va tf mdy thu Topcon Legacy E. Qud trinh hiu xif 1§ nay thudng mit vao
khodng 30 phiit. Bua di li¢u da xi 1y vao GIS va chuyén ddi vé dinh dang pha hgp (thi du, chuyén tir
diém GPS vé dang dudng hoic viing) mit khodng 5 — 15 phiit thy khéi lugng dir liéu do GPS. Tir két
qua thyc nghiém c6 thé thd'y ring thoi gian thu thip va xi 1y dit liéu do GPS 12 khong déng ké.
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7. Tich Hgp GIS/GPS va Tinh Hié¢u Qud Cia Viéc Qudn Ly Théng Tin Vi Tri Diing GIS

Tinh uu viét clia h¢ GIS trong cong tdc quin 1y dir liéu vi tri cling cdc thude tinh cda ching di
dugc chiing minh trong rdt nhiéu dy 4n ing dung GIS trén th€ gidi ciing nhu & Viét Nam. P3i v6i cong
tdc qudn ly dit li&u do GPS ding GIS, do dit liéu do GPS ciing 14 1 loai di liéu vi tri, cho nén van dé
quin ly dif ligu do GPS trong hé thong GIS ciing s& giéng nhv quin 1y cdc dif lleu kh6ng gian thu thip
bdi cdc hé thong thu thip dif lidu khic.

Vin dé ding quan tdm 1a 1am sao cho qud trinh dua dit 1iéu GPS da xi 1y vao GIS hoic ngugc
lai that thudn tién. Gidi quy&t vin dé ndy, mdt s& chiéc ndng vi€t trén nén ngdn ngit Avenue clia phin
mém GIS Arcview di dugc phat trién thém. Céc chic ning ndy dugc xdp s€p dudi dang menu nhu
trong hinh v&. Trong menu nay ¢6 cdc chifc nang nhu :

- Read ASCII GPS: DE doc tryc ti€p dit lidu xt 1y GPS vao trong Arcview

- Points 2 Polyline: Cho phép két néi cic diém GPS va chuyén

sang dang dudng hodc dang viing. e

- Write WP GPS: D& ghi dif liéu diém GIS ra mot dinh dang ma & Flead ASC GPS

Garmin 12XL ¢6 thé doc.  Paints 2 Palyine

- Wwite WP GPS
o Doc dit lidgu vao trong GIS: Cich thic sau diy dudc tién hanh dé
dua dir liéu GPS da xif ly vao trong GIS:
- Viao menu GIS/GPS, chon chic nidng e :
Read ASCII GPS, s& xudt hién hop thoai yéu & e i M@m e B
cAu ngudi s dung cung cip tén tip tin GPS,
cung cip tén tip tin xuit dang shapefile, cung
cdp thong tin v& loai ddi tugng cia tip tin
GPS: loai di€ém (point) hay loai dudng (line),
loai ving (polygon) _
- Sau khi cdc théng s6 da dugc cung c¢ip, |
dit lieu GPS s& dugc chuyén d8i thanh dang |
shapefile vi dugc hién thi trong clta s8 View
clia phin mém Arcview. K&t qud nap cic |
diém trén khu do miu vio Arcview duge thé =
hién nhu hinh bén: ' i

o  Chuyén doi dit litu GPS dang diém sang dang duimg hodc ving trong GIS

Cédc thong tin md & cdch thic thu thip dit liéu GPS (thu thip theo diém, dudng, ving)
ciing cdc thudc tinh m6 td dic tinh cda cdc tuy€n do GPS dudc ghi nhén trong qué trinh do dac
GPS ngoai thyc dia — thi du nhu cdc di€m GPS dudc thu thip theo tuyé&n do thé hién ranh
duding, chit khong phdi 1a cdc diém do GPS riéng biét - khéng dugc bdo toan trong tip tin GPS
hau xi Iy do phdi ti€n hanh nhi€u budc xi 1y phiic tap. Do viy d& gitip khdi phuc lai cdc dic
tinh nay, ngudi sit dung dugc cung cdp mot cong cu cho phép chuyén ddi cic diém GPS sang
dang dudng va bo sung cdc thong tin md td di kém. D& lam dugc didu nay ngudi sit dung ding
chdc nding Points 2 Polyline. Cach thiic sit dung chic ning Points 2 Polyline nhu sau:

- Chon chic nang Points 2 Polyline, xuit hién giao dién nhu hinh v& bén dudi:

("‘ ?ninta-vlfz’a!flie ] AR S =
ID F;e%d‘ {atah::m _ x| Save f.mkl Load Lmk! Ea“ca‘ A
5. EE waa:m :

3-4-56-7-B-3Park?
11-12-13-141516-17-18-13- 20 Football
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- Cung c4p tén rudng th€ hién mi cia cdc di€ém GPS va cung cip thong tin vé diém GPS
nio s& ndi k&t vai diém GPS nao dé tao thanh tuy&n do va cung cdp thdng tin md 14 clia tuyén
do d6. Thi du nhu trong hinh v&, ma trudng chifa cic ma diém GPS 12 Station; va dong thd 1: I-
2-10:Park] dugc nhip thé hién ring tuyén 1 dugc tao bdi diém 1, 2, va 10; va thdng tin md &
clia tuy&n nay 1a Parkl.

- Tiép theo, ngudi sit dung sé& dudc yéu ciu cung cip tén tap tin xuilt:

- K&t qui chuyén ddi dugc ghi ra tdp tin xuft va th€ hién trong Arcview nhu hinh A:

Hinh A Hinh B

Bing cdch tuong tu, cic diém do GPS, thi du vao ngdy 06/10/2003, ciing dugc nhdp vao
GIS. Hinh B cho chiing ta thd'y mé&i tudng quan vé vi tri gilta cdc di€m do (ky hiéu 4) vao ngay
06/10 va céc di€m do clia khu do miu (ky hiéu ®) d chinh xdc cao.

IV.KET LUAN

Tai Viét Nam, thi&t bi GPS dg chinh xc cao (d8 chinh xdc d€n cm) da dugc sit dung nhi€u trong
céc doan do dac dé phuc vu cho cdng tic 14p lu6i khdng ché tric dia cip cao, 1am cd s6 cho viéc tién
hanh do dac vi tri cdc diém chi tiét - dung cic thi€t bi do mat dit nhu mdy toan dac dién t. Viéc xudt
hién clia cdc mdy do GPS cim tay, thi dy nhy Garmin 12XL..., di md ra mot trién vong mdi trong
cong tic thu thip dif lidu vi tif khong dodi hdi dat d chinh xdc cao (thi dy, chi can do véi do chinh xdc
d&n mét) do mot s6 1y do sau: phuong phip do GPS don gidn, linh dong va gid thanh ré cla thiét bi...
P& khuyén khich ngudi si dung trong nudc sit dung thi&t bi do GPS cdm tay trong thu thap du li¢u vi uri
v& ha tdng cd s& do thi, doi héi phai thuc hién nghién cifu ddnh gid dé chinh xdc vi tri diém thu dugc
biing thi€t bi GPS cim tay, ciing nhu nghién cifu ddnh gid khd ndng s dung hé GIS d€ quin ly va khai
thdc cdc di¥ lieu do GPS nay. Béo cdo nay (6ng két nhirng két qud dat dugc trong viéc gidi quyét cic
yéu cdu rén. K&t qua dat dugc cho thiy néu phirdng phdp xit 1y dir liéu do GPS 1a xi Iy tuyét doi tri
do GPS, db chinh xdc xdc dinh vi tri diém c6 thé dat dugc d&i vdi thi€t bi do GPS cdm tay nhu Garmin
12XL 12 15m. Tuy nhién, néu c6 phuong phdp hdu x{ 1y dir liéu do GPS mdt cich thich hdp, thi du xi
1y tudng d6i tri do md C, trong phudng 4n 3, dd chinh x4c vi tri mit biing c6 thé dat dén 1a Sm. P
chinh xdc vi tri dat dudc & midc 5m ndy rd ring s& c6 ich rit nhiéu trong viéc xdc dinh vi tri cdc cdng
trinh ha ting cd s& khong ddi héi do chinh xdc cao, gilp cdp nhit thdng tin v& vi tri cdc con dudng mdi
md& 1&n trén ban dd, ghi nhdn vi tri noi diéu kién mit dudng bi hu hdng, ....

K&t qua dat dudc tir dé tai cling cho thdy réing viéc tich hgp dif liéu do GPS vao GIS, va sit dung
hé Arcview GIS d€ quan 1y di¥ liéu do GPS ciing rit don gidn. Cdc cong cu phat trién bdi téc gid - si
dung ngén ngi 1ap trinh Avenue ciia phin mém Arcview — cho phép doc céc tap tin GPS chia céc dir
lieu GPS di xi 1y vao trong Arcview, va cho phép chuyén ddi cdc dif liéu do GPS nay vé dang thich
hdp (tir dang diém do vé& dang dudng, hodc dang viing) nhu khi duge do ngoai thuc dia. Trong truding
hdp, ngudsi st dung hé théng mudn kiém tra ngoai thuc dia vi tri hodc thudc tinh cda mét di twgng da
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tirng 6 trong cd 5§ dir liéu GIS, vi tri cia cdc diém nay c6 thé xui't ra dang Waypoints ma mdy do GPS
Garmin 12XL ¢6 thé doc dudc. Ngudi sit dung sau d6 c6 thé ding mdy thu GPS Garmin 12XL d€ dé&n
dudc vi tri cic di€m cin ki€m tra.

K&t qud dat dugc cho thdy viéc si dung cong nghé GPS va GIS trong thu thip va quin Iy dit liéu
vi tri clia cd s& ha ting 1 hoin toin thich hgp.

A RESEARCH ON USING GLOBAL POSITIONING SYSTEM AND
GEOGRAPHIC INFORMATION SYSTEM IN COLLECTING,
UPDATING AND MANAGING URBAN INFRASTRUCTURE DATA

Tran Trong Duc, Nguyen Ngoc Lau
University of Technology — VNU-HCM

ABSTRACT: The paper presents how urban infrastructure positional data collected by hand held
GPS Receiver Garmin 12XL could be integrated and managed in GIS. In order to estimate hand held
GPS positional accuracy, different GPS processing methods are evaluated. Experiment results show
that horizontal accuacy 5m could be obtained with relative positioning method using pseudo-range C,
data which is collected in 1-1,5 minute period.

TAI LIEU THAM KHAO

[1] Chris Rizos, “Principles and Practice of GPS Surveying”, 1996.

[2] Antonio Tabernero Galan, “Obtaining raw data from some Garmin units”, tai website
http://artico.Ima.fi.upm.es/numerico/miembros/antonio/async

[3]1 Huéng din st dung phin mém Rhino Rover

[4] Huéng din sit dung phin mém Pinnacle

[5]1 Huéng din si dung phin mém PC-CDU

[6] Hudng dan sit dung Garmin 12XL, 1999.

[7) ESRI. AVENUE: Customization and Application Development for ArcView GIS, 1996,

[8]1 ESRI. Arcview GIS: Using ArcView GIS, ESRI, 1996.

[9] Trin Trong Bic & Nguyé&n Ngoc Léu, bdo cdo dé tai T-XD-2003-22 “Nghién cifu ing dung
hé dinh vi toan cau (GPS) va Cong nghé théng tin dia 1y (GIS) trong thu thip, cip nhat va
quin 1y dit liéu vé cd s8 ha tang do thi”, 2004,

Trang 64




