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Abstract : Nowadays, the combined land navigation system using GPS(Global Positioning System) and DR(Deduced Reckoning), etc.
has been used. Although GPS is popular with the land navigation system, this is not useful for the kinematic positioning of the vehicles
in the urban canyon because of its few satellites. Thus, this study deals with the kinematic positioning of the vehicles with the combined
GPS/GLONASS(GLObal NAvigation Satellite System) to compliment the drawbacks of GPS.

So the kinematic positioning of the vehicles can be performed constantly by the combined GPS/GLONASS based on the high
acquisition rate of data with the help of GLONASS despite of many obstacles and few satellites tracked in the test sites. Consequently,
the combined GPS/GLONASS can be applicable to the control of traffic flow and the effective management of road system.
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Positioning
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2. ALY Ala™

2.1 NAVSTAR GPS
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Table 1 Data acquisition rate vs. Frequency (Test I)

requency L1/L2 L1 Lw Lc
Positiont code |carrier| code |carrier | code |carrier| code |carrier
systems phase| phase | phase| phase | phase| phase | phase| phase

GPS 8.5%162.0% |87.7%| 0% (85.5%]62.0% |85.5%| 62.0%

GG 936%| 75.6% |94.2%| 0% [936%( 75.6% |93.6%| 75.6%
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Table 2 Data acquisition rate vs. Frequency (Test )

requency|  LI1/L2 L1 Lw Lc
Position code |carrier| code {carrier| code |carrier| code |carrier
systems phase| phase {phase| phase |phase| phase |phase| phase

GPS 100%6| 100% |100% | 100% |100%| 1009 | 100% | 1009

GG 100% | 100% |10096 | 100% |100% | 100% | 100% ] 100%
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Table 3 Data acquisition rate vs. elevation cutoff(Test 1)

Table 4 Data acquisition rate vs. elevation cutoff(Test II)

Elevcﬁttl&? 50 1 00 1 5 o mo 250 300 35° 4 00 450 Ele‘/(gutl[(())lflg 50 1 00 150 200 250 300 350 400 450
() GRS,
Blera Beviih | 100% | 100% | 100% | 100% | 100% |100%100%| 9.9%
855% | 855% | 825% | 59.4% | 59.4% | 59.4% | 23:79%
s @20 | 62000 oo | o) | 109 | ooy | ey | O% | 0% el ] 1009 | (100%) | (100%) | (100%) | (100%) | (09) | (0%) | (%) 0%
o | B6% o | 0%
(756%) (100%)
936% \ 100%
10° (T56%) 10 (100%)
& 936% | 944% = 100% | 100%
(756%) | (607%) (100%) | (10096)
, B6% . 100%
2 (80%) 0 (100%)
\ B6% , 100%
B 80%) 5 (100%)
, 9B6% ; 100%
0 (80%) l (0%)
. 0.1% \ 100%
5 809%) 5 (0%)
. 02% . 965%
o 0%) o 0%)
&5 0% & 0%
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Fig. 4 Trajectory(TS , TEST 1)
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Fig. 6 Trajectory(GPS L1/1.2, TESTI)
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Fig. 9 Trajectory(GG L1, TESTI)
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Fig. 10 Trajectory(GPS L1/L2, TESTI)
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Fig. 12 Trajectory(GPS L1, TESTI)
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I Y=g HHEET

a8}al Table 72 9 BE9] 4#E AAHoz g Aol
th BolA & F %ol EAAY FFAUTEST 1) 7
S AP 2T 3x S o7 A Apojw HA

Table 5 Digital restitution standard variation of job regulation
of digital map composition by NGI (position error on

map : 0.2 mm)

Scale  |Horizontal (m) |Contour (m)| Elevation (m)
1: 1,000 + 0.20 + 0.30 + 0.15
1 : 5,000 + 1.00 + 1.00 + 0.50
1 : 25,000 + 500 + 3.00 £ 150

Table 6 Digital restitution standard variation of job regulation
of digital map composition by NGI (position error on
map : 04 mm)

Scale Horizontal (m) |Contour (m)| Elevation (m)
1:1,000 + 040 + 0.60 + 0.30
1: 5000 + 2.00 + 2.00 + 1.00
1: 25,000 + 10.00 + 6.00 + 3.00
25219me) 3, EFHAXE= 0.3025molth 28 Holx|g e F

ZAWTEST M)l ZA$E Fdol 02105m, EFHA=
0.0778m=zA ok g9 FFAdE =AAH Y FRANRG
Bd#H FFAACNA A2 23114m, 0.2247Tm ¢ BAE
BAFA)

Table 7 Comparison of Mean and RMS of coordinates differences
between GG, GPS and TS(TEST I, TESTI)

ositioning TEST 1 TEST I
system
Differenceyf | GPS | GPS | GG | GG | GPS | GPS | GG | GG
grid coordindtes (L1/2) L1 [LIA2| L1 [LVL2| L1 [LIA2} LI
Mean (m)  |26726]2.4585 | 21289 | 28274 | 0.2268 {03140 | 0.1508 | 0.1506
RMS (m) |1.4429{ 1.7261 | 1.7638 | 3.1847 | 0.2072 | 0.2263 | 0.1817 | 0.1819

Table 7.2} H¥olA TEST 1< 21289m~2.8274m°]1,
TEST I+ 0.1506m~0.3140m%4 TEST 19 &L Table 6
9] 1550008 44 LA 20me] +3sh, TEST O 3k
E-& Table 59 1:1,0009] %3] &2 0.20mol =3 gt

webd YA el ghEe] duiHez A vehd R
e 3AASWIE B2 FPUS A WH AP
20 9 ARL FRAY 1~244 QxS HAL T2 o
o7 Wl o]d ¥ el FHHW H& o
e AHE de 4 Y Aoz AzdAc

58 B

1. ARYEE HolME =AY Z=E= GG GPSEY
L1/L2, Lw, LeollAl 81%, 28]a LloA 65% =2 A&
EES 293, vaa Yatd M= GGZF LI/LZ, Lw, Le
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