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Bai bao thir nghiém viéc xit ly cac tri do pha GPS trén nita bude séng khi ding bén phén
mém thuong mai c6 sén trén thi trudng. Chung t6i da thu thap dit liéu trén nhimg dudng
day xen ké giita cac loai may thu GPS tréc dia (nguyén budc séng) vdi cac méy thu GPS
ré tién (nita budc song). Két qua xir ly cho thdy phdn mém LGO cla Leica va Ashtech

-Solution ctia Thales cho két qua tét nhét. b6 chinh xac mat bang ctia dudng déy co thé dat
vai cm.

1. Gidi thigu

hac véi cac may thu GPS trac dia théng thudng cung cap tri do pha c6 budc séng A,
= 19 cm trén tan s L1, mét s6 may thu GPS ré tién nhu clia hang Garmin ciing
cung cép tri do pha nhung trén budc séng chi bang mét nira A = 9.5cm [1, 2].
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Hinh 1: Trj do pha nguyén budc séng (trén) va nira budc séng (dudi)

Nhitng may thu nay ap dung cac ky thuat gidi ma don gian cé ngudn gdc tir k§ thuat binh
phuong (squaring) [6]. Nhiéu nghién clu trong va ngoai nudc da sit dung tri do pha tir
nhitng may thu loai nay cho céac (ing dung chinh xac [1, 2, 3, 4, 5]. Trong d6 céc tac gia da
xUt ly bang cac phan mém chuyén dung nhu P4 [1, 2] hodc GUST [3] va nhan dudc két qua
lac quan. Uu diém cta tri do pha trén nira budc séng 1a it bi anh hudng da dudng hon tri do
pha nguyén budc séng. Tuy nhién viéc stta chira trugt chu ky pha va giai da tri trén tri do
nay lai khé khan gap déi [6].
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Hinh 2: Minh hoa qua trinh giai da tri khi x( ly tri do pha nguyén va nita budc song

Hinh 2 minh hoa cho qua trinh giai da tri ctia tri do pha. Véi gia tri thuc cla tham s6 da
tri uc Iugng la 4.8, ta dé dang chon ra s6 nguyén gan né nhat la 5 véi do tin cay cao trén
budc séng nguyén (khoang cach dén 5 la 0.2 nhé hon nhiéu so véi khodng cach 0.8 dén
4). Trong trudng hop nita budc séng, viéc giadi da tri la that bai vi chon 4.5 hay 5.0 déu
khéng cho thay su vuot troi so Vdi u‘ng vién con lai. Do d6 dl‘Jng cac phan mém GPS théng
thuding dé xu ly tri do pha nita buéc song thudng cho két qua c6 do chinh xac thdp chi yéu
do qua trinh stra chira trugt chu ky va giai da tri that bai.

Chting ta dang c6 mét s6 phan mém thuang mai xt ly tri do pha GPS, nhu Topcon Tools
clia héng Topcon, Leica Geomatics Office (LGO) cla hang Leica, GPSurvey cua hang
Trimble, Ashtech Solution ctia hdng Thales, vv. D3c diém chung ctia cac phan mém nay la:

* C6 giao dién than thién cing vdi nhiing tinh n&ng don gian gitp ngudi st dung cé thé
ti€p can nhanh nhat.

* XU ly t6t nhat cac tri do tir may thu chinh hang. Cac may thu nay cung cép tri do pha
nguyén budc séng.

Trong bai bao nay, chiing t6i muén xem xét kha nang xt ly tri do pha nita budc séng clia
cac phan mém thuong mai néu trén, nham muc dich tién dén khai thac cac may thu GPS
ré tién trong cong tac tréc dia ma khong can dung dén cac phan mém chuyén dung.

2. Thiét ké bai do thyc nghiém va qua trinh thu thap dir liéu

Chung t6i tién hanh thu thap dir liéu do thit nghiém trong hai ngay: 03/03/2010 va
28/12/2010 tai khu vuc Tp. HCM véi d6 hinh dang tam giac va dudng day don tuong ng.
Vi tri clia cac diém dugc danh ddu trén phan mém Google Earth, trong d6 dudng day dai
nhat 12 8.8 km va ngan nhét 1a 300 m.

(1) (2)
'Hinh 3: So dé lusi GPS: (1) — Ngay do 03/03/2010, (2) — Ngay do 28/12/2010
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Thiét bi do thit nghiém cho hai ngay do bao gbm cac loai may thu: Topcon Legacy E;
Promark3, Leica SR20, OEM Garmin 15L, Garmin IlI* (hinh 4). Trong d6 ba loai dau cung
cép tri do pha trén nguyén budc séng, con hai loai sau la ntra budc séng.

(a) (b) (c) (d)
Hinh 4: Céc loai may thu da sir dung trong thu thap s6 liéu: (a)- Topcon Legacy E, (b)-
Promark3, (c)- Leica SR20, (d)- OEM Garmin 15L
Cac ca do dudc b tri theo bang 1, géc cao vé tinh giéi han la 5°, toc do thu dit liéu 1a 5
giay. Sau khi két thuc ngay do, dir liéu dugc trat vao may tinh va chuyén sang dinh dang

RINEX dé tién cho viéc x{ ly. Rleng Garmin IlI* va OEM Garmin 15L, ching téi st dung
chuang trinh RINEXlogger [3] dé |8y dir liéu ma va pha trén tan s6 L1.

Béng 1: Lich ca do GPS

May thu e Thai
Ngay do Cado Thales Leica | Garmin Garmin gian’do Budng day
Promark3 | SR20 15L m+ | (phut)
1 DHOP HOME BK 120 DHOP-->BK: 6.5km
03/03/2010 o i -+ HOME-->BK: 4.5km
2 DHOP BK HOME 120 HOME-->BK: 8.8km
i :
May thu i
Thai gian : 5
Ngay do Cado Topcon Topcon Garmin Garmin do (p?‘ll’lt) Buong day
LegacyE LegacyE 15L urt
1 c5 BKIVI 60 C5--> BKIV1: 0.3km
28/1212010 2 BKIVI cs 60 C5-> BKIVI: 0.3km
3 - 08¢ BKIVI | 60 C5--> BKIVI: 0.3km

Nhin vao bang 2 ching ta thdy rang viéc bé tri loai may thu trong cac ca do nham thay
ddi su danh cip gilra cac may thu: nguyén budc séng — nguyén budc song, nguyén budc
séng — nita budc song, va ntra budc séng — ntra bLfOC séng. Trong ba tru’dng hop da néu,
trudng hop dau la chuan. Hai trudng hop con lai can khao sat vi ching déu tao ra tri do pha
hiéu d6i trén nlra budc séng.

Can luu y réing ching ti khong c6 va khéng ap dung mé hinh sai s6 cho &ngten clia cac
may thu Garmin. Diéu nay c6 thé lam cho thanh phan d6 cao ctia dudng day c6 chifa may
thu nay sai dén vai dm. '

3. X{r ly dir liéu do va phan tich két qua
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Toan bo dit liéu do sau khi thu thap da dugc x(t ly bang bén phan mém dang st dung
phd bién hién nay 1a: Topcon Tools v.7.5.1 clia hing Topcon va LGO 5.0 clia hiang Leica,
GPSurvey 2.35 cla hang Trimble, Ashtech Solution clia hang Thales.

Két qua xtt ly cho hai ngay do thr nghiém nhu sau:
& Ngay 03/03/2010:
Béang 3: Két qua xu /y cac duong day ngay 03/03/201 0

e
Phén By North East Up | Khicach | foz ;’;’; RHE. | e
mém do (m) (m) (m) (m) (m) (m) (m)

BK-DHOP 3934.461 | 5154601 | -11.613 | 6484567 | 0.007 | 0.396 | 0408 | Code Diff

1 | BK-HOME 2460.704 | -3606.309 | -8.836 | 4365.863 | 0.265 | 1.212 | 1.240 | Code Diff

T_«r)z;l«:n DHOP-HOME | -1474.018 | -8761.987 0.622 | 8885.032 | 0014 | 0.026 | 0.029 | Fixed,L1
V7.5 BK-DHOP 3933437 | 5155242 | 12771 | 6484.388 | 0.002 | 0.005 | 0.006 | Fixed,Lt
2 | BK-HOME 2450463 | -3606.650 | -12.135 | 4365461 | 0.004 | 0,009 | 0.010 | Fixed,L1
DHOP-HOME | -1473.975 | -8761.916 0597 | 8884955 | 0.004 | 0009 | 0.010 | Fixed,L1

BK-DHOP 3933.606 | 5155002 | -11.988 | 6484338 | 0.006 | 0.041 | 0.042 | Fixed,L1

1 | BK-HOME 2459.648 | -3606.485 | -11.959 | 4365389 | 0.001 | 0.005 | 0.005 | Fixed,L1

DHOP-HOME | -1473.950 | -8761.928 0.645 | 8884939 | 0011 | 0.024 | 0.026 | Fixed,L1

ki BK-DHOP 3933439 | 5155245 | 12755 | 6484388 | 0.001 | 0.003 | 0.003 | Fixed,L1
2 | BK-HOME 2450.466 | -3606.672 | -12.142 | 4365.460 | 0.002 | 0.004 | 0.005 | Fixed,L1

DHOP-HOME | -1473.990 | -8761.953 0615 | 8884957 | 0004 | 0010 | 0.011 | Fixed,L1

BK-DHOP 3933452 | 5155245 | -12.700 | 6484.396 | 0.003 | 0.006 | 0.007 | L1 Float

1 | BK-HOME 2450.500 | 3606.647 | -12.062 | 4365462 | 0.005 | 0.005 | 0.007 | L1 Float

GPSurvey DHOP-HOME | -1473.952 | -3761.888 0.650 | 8884.919 | 0.003 | 0.004 | 0.007 | L1Float

2.35 BK-DHOP 3033.445 | 5155251 | -12.765 | 6484397 | 0.001 | 0.004 | 0.004 | Fixed,L1
2 | BK-HOME 2450488 | 1606622 | -12.118 | 4365.442 0005 | 0,003 | 0.006 | L1 Float

DHOP-HOME | -1473.951 | -8761.891 0.621 | 8884921 | 0.006 | 0.004 | 0.007 | L1 Float

BK-DHOP 3933433 | 5155226 | -12.685 | 6484.389 | 0031 | 0.023 | 0.038 | L1 Float

1 | BK-HOME -2450.485 3606.610 | -12.035 | 4365443 | 0027 | 0.035 | 0.044 | L1 Float

porieoh DHOP-HOME 1473.948 | 8761.836 0.650 | 8884893 | 0.028 | 0.041 | 0.050 | L1 Float

Solution BK-DHOP -3933.426 | -5155.225 | -12.756 | 6484.384 | 0021 | 0.016 | 0.026 | L1 Fixed

2 | BK-HOME -2450.458 | 3606661 | -12.156 | 4365470 | 0.026 | 0.025 | 0.036 | L1 Float
DHOP-HOME | 1473968 | 8761.886 0.600 | 8884952 | 0,038 | 0,030 | 0.048 | L1 Float

Theo két qua bang 3, tat cd cac phan mém déu cung cdp nghiém chinh xac (Fixed,L1)
trén dudng day BK-DHOP ndi gitta hai may thu cé tri do pha nguyén buéc séng. Tuy nhién
két qua xt ly cac dudng day con lai (c it nhat mot may thu nlra budc séng) thudng la L1
Float — nghiém pha c6 dd chinh xac kém nhat. Duy nhat phan mém LGO Ia cho toan bd
nghiém fix, trong khi Topcon Tools lai ¢ho nghiém xt ly ma xen ké véi nghiém fix.

DEé kiém tra dd chinh xac x{ ly cac dudng day don, ching toi thif tinh sai s6 khép tam
giac dung canh DHOP-HOME & ca do 1 va 2 canh HOME-BK, BK-DHOP & ca do 2 (xem
hinh 5). Két qua tinh sai s khép dudc thé hién trong bang 4.

Bang 4 cho thay sai s6 khép tir phdn mém LGO va Ashtech Solution la hop ly véi trang
thai nghiém tuong ing clia cac dudng day don. Topcon Tools cho sai s6 khép khé 16n khéng
pht hop véi trang thai fixed. Ngudc lai mac du chi cung c8p nghiém float nhung GPSurvey
lai cho sai s6 khép rat nho.
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Hinh 5: So dé tinh sai s6 khép ngay do 03/03/2010
o DHOP

HOVE e
ACARO2

[ ]
BK
Béng 4: Sai s6 khép tam giac

Phan mém Jx. T /s Ji
(m) (m) (m) (m)
LGO50 | 0023 | -0.012 | 0.026 | 0.032

Topcon | 044 | -0.086 | 0.097 | -0.014
Tools
Gng;vev 0.005 | -0.015 | 0.016 | 0.003
Ashtech | 511 | 0.015 | 0.019 | 0.001
Solution

* Ngay 28/12/2010:
Béng 5: Két qua xtt Iy duong day C5-BK1V1

»| Horz Vert
Phén mém g: N(:t)h E(:")' (l'.lnp) K"(’:)"h 7:)3 ,7:)5 ’}:)s T:E:ig
1 -305.625 | -80.118 | -20.605 | 316726 | 0.009 | 0.016 | 0.019 | Fixed.Lt
Topcon
Tools 2 -306.070 | -78.855 | -20.245 | 316711 | 0009 | 0024 | 0.025 | Fixed.L1
S 3 -305.723 | 80169 | -20.917 | 316749 | 0001 | 0001 | 0001 | Fixed |
1 -305.727 | -80.204 | -20530 | 316.735 | 0.001 | 0002 | 0.002 | Fixal
LGO 5.0 2 -305.744 | -80.140 | -20.802 | 316754 | 0.001 | 0.002 | 0.002 | Fixal
3 -305722 | -80.170 | 20,891 | 316746 | 0.000 | 0.001 | 0001 | Fixall
‘ 1 -305.730 | -80.163 | -20.747 | 316.743 | 0.005 | 0.003 | 0.006 | L1 Float
GP:’_‘;?"V dEate) -305.655 | -79.986 | -20.854 | 316.633 | 0.066 | 0.049 | 0.082 | L1 Float
3 -305.722 | -80.168 | -20.913 | 316.748 | 0.001 | 0.001 | 0.001 | L1Fixed
1 -305.736 | -80.178 | -20.753 | 316.754 | 0.065 | 0.067 | 0.003 | L1 Float
Ashtach 2 -305.735 | -80.175 | 20719 | 316751 | 0.013 | 0.018 | 0.022 | L1 Float
3 -305.717 | -80.168 | 20.899 | 316.743 | 0.001 | 0.002 | 0.002 | L1 Fixed

Ca do 3 dudc do bang may thu 2 tan s6 Topcon Legacy E nén cho két qua xi Iy rat tot.
So sanh cac phan mém ta thay chung chi l1éch nhau vai mm & mé&t bang va cm 8 do cao.
Neu coi két qua xr ly ca do 3 1am chudn, ching ta tinh dudc d6 léch véi ca do 1 va ca do
2 3 bang 6.
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Béng 6: B léch giita hai ca do 1, 2 vdi ca do 3

g s Ca | North | East u S
Phénmém | do | (m) | (m | (m | (m
Topcon 1 | 0098 0051 | 0312 | -0.023
bkt S 2 | -0.347 | 1.314| 0.672 | -0.038 |
e 1 | -0.004 | -0.033 | 0.361 | -0.011
2 | -0022| 0030 | 0089 0.008
GPSurvey 1 | -0.008 | 0.005 | 0.166 | -0.005
239 2 | 0067 | 0.182 | 0.059 | -0.115
Ashtech 1 | -0019 | -0.010 | 0.146 | 0.011
folutlon 2 | -0.018 | -0.007-| 0.180 | 0.008

Bang 5 va 6 cho thdy phdn mém LGO va Ashtech Solution van cho két qua phi hgp nhét
vé mit bang 1an d6 cao. Trong d6 du chi cung cdp nghiém float & ca hai ca do, Ashtech
Solution van cho d6 léch nhd nhat vé mét bang va d6 cao. Topcon Tools cho d6 léch mat
bang 16n nhat (>1m & ca do 2) hoan toan khong phu hgp véi trang thai nghiém fixed tuong
(ing. D6 léch vé do cao 8 tat cd cac phan mém mang tinh hé théng va kha 16n (vai dm).
Diéu nay da dugc du bao trude la do khéng ap dung mé hinh sai s6 clia anten Garmin.

4, Két luan

Qua viéc.thif nghiém diing mét s6 phan mém thuong mai dé xtt ly cac tri do pha trén nira
budc séng, chung téi cé nhimg két luan sau:

* Phan mém LGO cho két qua x{ ly dudng day tét nhat. Sai s6 khép va dé léch véi dudng
day chinh xac phu hdp véi trang thai nghiém. C6 thé phan mém da dugc trang bj kha ning
xU ly cac tri do pha nlra budc séng.

* Mé&c du chi cung cép nghiém float cho cac dudng day ddﬁ, Ashtech Solution van cho
cac chi tieu théng ké rat tot (< 2cm & mat bang) nén dugdc xép & vi tri tht hai.

* K&t qua xtt ly clia Topcon Tools & hai tap dit liéu déu khong tin cay vi cho do Iéch kha
I6n khéng tuong (mg véi trang thai nghiém fix 6 cac dudng day don

Do d6 trong khi chua c6 nhitng phdn mém chuyén dung dé x{ ly cac tri do pha nita budc
séng tit cac may thu GPS ré tién, ching téi ki€n nghi nén sir dung phan mém LGO hay
Ashtech Solution dé thay thé. Pd chinh xac mat bang cé thé dat khoang vai cm. Vé db cao,
cdn phai ap dung mé hinh sai s6 clia angten néu mudn dat dugc do chinh xac t6t hon
1dm.O
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EXPERIMENTS OF PROCESSING HALF-WAVELENGTH CARRIER PHASE MEA-
SUREMENTS BY USING SOME COMERCIAL SOFTWARE PACKAGES

Dr. Nguyen Ngoc Lau
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Department of Geomatics Engineering the HCMC University of Technology

This paper presents some our experiments of processing GPS half-wavelength carrier
phase measurements by using four available commercial GPS software packages. We col-
lected GPS data on baselines between GPS surveying receivers (full wavelength) and low-
cost receivers (half wavelength). Processing results show that software LGO from Leica
and Ashtech Solution from Thales are the best. The horizontal accuracy of several cm can
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ACCURACY ESTIMATION OF GEOID MODELS

MSc. Nguyen Duy Do

Hanoi University of Natutal Resources and Environment

MSc. Sisomphone Insisiengmay :

National Geographic Department - Lao PDR

For purpose of GPS levelling, geoid models are used for transformation from ellipsoid
height to orthometric height. Accuracy of the Geoid models are significant in GPS levelling.
Based on the relation between ellipsoid height, levelling height and geoid undulation it is

~ posible to evaluate the accuracy of Geoid models. In this paper, the accuracy EGM96 and
EGM2008 Geoid models of Northem Area in Viet Nam were assesed.Q

.

TAP CHI KHOA HOC PO PAC VA BAN DO S8 9-9/2011






