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A study of Improving Accuracy of Horizontal Alignment

with GPS/GLONASS in Highway

Sang-Wook Park

Department of Civil Engineering
Graduate Schol of Industry

Pukyong National University

Abstract

Highways form the bones of a country, are the main power of a national
economy and industrial development, and play a leading role in securing
national competitiveness.

Most car accidents are due to alignment defects in roads. It is the duty of
a nation to maintain safe environments for car driving by eliminating defective
alignment elements, which cannot satisfy design requirements. In order to
determine highway alignments, it is necessary to obtain 3 dimensional tracks
of centerlines. For this purpose, using GPS may be an efficient means when
compared to other methods. And, due to the fact that car navigation systems
use GPS, it will produce the same positioning data, and be convenient to use.
There are many applications using this positioning system. There has been
research about positioning cars on highways using DGPS and car modeling
using the GPS system, and analyzing horizontal alignments of roads using
RTK GPS. Though the 3 dimensional tracks of centerlines can be obtained by
using GPS, the GPS/GLONASS combination will give more accurate results
when there are obstacles, and there is some research on the Kkinematic
positioning of cars using DGPS/DGLONASS.

In this research, an approaching method was suggested to use more
efficiently and practically the alignment system of roads obtained by using
satellites, by comparing positioning values obtained hy a GPS/GLONASS
combination with values in existing drawings for their positioning accuracies,

and to evaluate horizontal alignment restructured
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Tracking Performance
Specification Specification
) Signals Measure
Tracking i RTK Mode
[racked Mode

40 L1 L1/L2 Static 5 v

channels, (L1-C/A Kinematic 10mm-~ 20mm-+

20 L1+1.2 &L1/L2 Full Cycle i 1.5ppm 1.5ppm

channels GPS/GLO Carrier, RTK (% Base) for { X Base) for
(optional} P1/P2) DGES 2 freq. 2 freq.
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. 11 =23
St RTK GPS RTK GPS/GLONASS
JX{em) AY(em) AX{em? 4Y(cm)
0+580 - - 0.37 -6.73
0+600 - 0.72 -7.28
0+620 - 1.31 -7.11
0+640 - - 018 -0.66
0+660 - - 3.44 -11.06
04680 - - 460 -14.79
0+700 - - 1.20 -3.85
0+720 - - 1.34 -4.31
0+740 - - 1.94 -6.25
0+760 - - 3.64 -0452
0-780 - - -1.28 262
0+800 ~ - -3.87 6.37
0+820 - - -6.93 9.36
0+840 - - -4.67 5.24
0+860 - - -12.09 11.30
0+880 - - 8.24 -6.40
0+300 - - -5.11 3.81
0+920 - - -2.71 2.02
0+940 - - -6.96 4.81
(0+960 - -8.38 4.68
0+880 - - -10.09 4.44
1+000 - - -6.00 1.98
1+020 - - -5.62 2.36
1+040 - - 2,16 -2.84
1+060 - - 253 -1.76
1+080 - - 246 -2.13
1+100 - - -(.41 0.41
1+120 -0.97 0.88 -0.58 0.53
1+140 -0.67 0.55 -1.20 (.99
1+160 -(.13 0.10 525 -3.97
1+180 -1.01 0.70 -1.54 1.06
1+200 390 -2.49 4,05 -2.59
1+220 7.81 -6.15 5,59 - 4,40
1+240 12.51 -12.05 998 -9.61
1+260 7.38 -869 561 -6.60
1+280 3.83 -5.54 237 -3.44
1+300 -0.48 0.61 279 ~-3.53
1+320 -1.10 1.16 -0.18 0.19
1+340 -6.71 a.87 -310 271
1+360 1.41 -1.03 -2.45 1.78
1+380 -453 270 -4.50 2.68
1+400 -2.5) 1.20 ~5.89 2.82
1+420 6.80 -2.84 -0.14 0.06
1+440 10.68 ~4.45 4.72 -1.97
1-460 808 -3.37 2.40 ~1.00
1+480 15.70 -8.18 12.82 -6.68
1+500 10.84 -8.19 7.41 -5.60
1+520 7.30 -6.68 2.27 4.82
1+340 -3.52 282 -3.99 3.20
1+560 -6.93 387 -5.01 2.79
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s RTK GPS RTK GPS/GLONASS

ot AX(em) AY(em) AX(em) A4Y(cm)
1+580 -3.81 1.36 -9.55 340
1+600 -8.59 1.52 -10.03 1.78
1+620 -9.17 0.08 ~10.42 0.09
1+640 -6.25 (.58 -491 -0.45
1+660 -9.67 -0.90 1.09 019
1+680 - - 1.99 (.18
1+700 - - -12.24 -1.37
14720 - - -9.i8 -165
1+740 - - -6.06 -1.51
1+760 - - -1557 -5.01
1+780 11.95 4.14 -6.72 -2.33
1+800 961 3.33 -543 -1.88
1+820 11.46 3.97 ~7.19 -2.49
14840 8.82 3.05 -3.12 -1.08
1+860 12.80 4.43 -2.50 -0.86
1+880 16.56 5.16 3.00 0.94
1+900 12.31 2.95 436 1.05
1+920 9.99 1.70 197 (.33
1+940 3.85 0.65 0.32 0.05
1+960 -10.97 -2.43 -12.50 -2.77
1+980 -10.19 -4,13 -10.46 -4.24
24000 16.12 -9.92 -863 -5.31
2+020 -8.77 -7.66 -R.80 -7.69
24040 -10.44 12.75 -510 -6.23
2+060 -5.44 -7.46 -4 57 -6.27
2+080 -2.88 -3.95 -0.07 -0.09
2+100 -0.79 -1.08 -1.04 -1.42
2+120 -4.11 -5.96 -3.02 -4.38
2+140 -3.80 -6.64 -5.97 ~10.41
2+160 -5.23 =-11.19 -2.10 -4.50
2+180 -1.44 -3.67 0.06 0.16
24200 -0.67 -1.72 -0.18 -0.47
2+220 4.42 10.21 3.78 873
2+240 222 4.14 3.50 6.04
2+260 4.52 6.98 566 874
2+280 5.60 8.53 839 10.85
2+300 921 9.19 987 9.8
2+320 10.28 6.81 12.66 8.38
24340 4.43 1.79 10.85 4.39
2+360 7.88 1.47 7.02 1.31
2+380 15.00 -0.23 - -
2+400) 13.03 -2.85
2+420 12.8] -5.65 - -
24440 4,34 -3.07
2+460 823 -8.74 - -
2+480 1.87 -3.01 - -
2+500 2.43 -4.71 - -

i
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