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ABSTRACT

According to the different baseline lengths, we quantitatively analyzed how much precision of the baseline de-
termination is improved for GPS survey when using the precise ephemeris instead of the broadcast ephemeris of
GPS satellites. For this research, we selected seven baselines ranging from 15 km to 201 km and performed
GPS measurements more than six times for each baseline. The observed data for each baseline were processed
two times with the same conditions alternately changing the broadcast and the precise ephemeris. The standard
deviations from the repeated measurements for each bascline are compared between the results of using the
broadcast ephemeris and the precise ephemeris. As the result, the precision, stability and reliability of the base-
line determination using the precise ephemeris is better than those of using the broadcast ephemeris for all base-
lines. When using precise ephemeris for the baselines longer than 65 km, the precision less than 0.1ppm is al-
ways obtained and the precision improvement rate by using the precise ephemeris is considerably greater than
that for the shorter baselines. We expect that this result might be a quantative basis for the decision about what
ephemeris is better for the baseline length and the demanded precision in GPS survey.
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| Jel(m) dX(m) dY(@m)  dZ(m) S J2l(m) dX(m)  dY(m)  dZ(m) S
14940+ 13050+ 5670+ 4560+ 14940+ 13050+ 5670+ 4560+
0850 3.874 0.807 0.931 4.687 1.056 3.875 0.809 0.926 4.687 1.050
0851 3.872 0.795 0.948 4.694 0.754 3872 0.796 0.944 4.696 0.748
0852 3.867 0.799 0.929 4.685 1.288 3.865 0.801 0.924 4.683 1.035
0853 3.872 0.812 0.917 4682 0.960 3.874 0.815 0.914 4.682 0.972
0854 3.871 0.808 0.929 4.675 0.866 3.872 0.809 0.928 4.676 0.862
0855 3.869 0.797 0.939 4.686 0.873 3.869 0.798 0.938 4.687 0.906
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o 0.003 0.006 0.011 0.006 0.003 0.006 0.010 0.006
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| Jel(m)  dX(m)  dY(m) dzZ(m) 2} J2l(m)  dX(m) dY(m) dZ(m) s
29090+ 3620+  -18110+ 22470+ 29090+ 3620+ 18110+ 22470+
1950 8.633 9.335 -8.994 7.998 0.853 8.631 9.326 -8.990 8.001 0.975
1952 8.634 9.325 -8.986 8.008 0.598 8.634 9.327 -8.989 8.005 0.537
1953 8.625 9.321 -8.982 8.001 0.540 8.625 9.316 -8.978 8.004 0.577
1954 8.635 9.328 -8.993 8.004 0.731 8.637 9.325 -8.992 8.007 0.722
1955 8.628 9.330 -8.995 7.992 0.718 8.631 9.331 -8.995 7.995 0.616
1956 8.637 9.330 9.001 8.000 0.658 8.635 9.333 9.000 7.996 0.492
1960 8.637 9.341 9.011 7.989 0.821 8.636 9332 -8.998 8.000 0.694
B 8.633 9.330 -8.995 7.999 0.703 8.633 9327 -8.992 8.001 0.659
c 0.005 0.007 0.010 0.007 0.004 0.006 0.007 0.005
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E 6. OiF — 50 71Me] 2

LI A=y
Al Agd(m)  dX(m)  dY(m)  dZm) , R Xm) dYm) dz(m) _—_—
42130+ 29100+ 29390+  -8010+ 42130+ 29100+ 29390+  -8010+ -

0850 6.990 3.467 7.492 -8.833 0.745 6.990 3471 7.490 -8.821 0.743
0851 6.995 3.482 7.484 -8.829 0.791 6.992 3.484 7478 -8.829 1127
0852 6.994 3.478 7.486 -8.831 0.910 6.994 3.491 7.471 -6.837 0.870
0853 6.992 3.478 7.486 -8.823 0.927 6.993 3.487 7478 -8.821 0.848
0854 6.976 3.472 7.469 -8.821 0.913 6.978 3.474 7.470 -5.820 0.802
0855 6.987 3.484 7.467 -8.841 1.268 6.987 3.486 7.467 -8.834 0.934
0856 6.984 3.475 7.476 -8.825 0.985 6.992 3.486 7477 -8.826 0.748
0857 6.985 3.499 7.449 -8.840 0.784 6.991 3.492 7.468 -8.830 0.803
0858 6.989 3.501 7458 -8.829 0.831 6.986 3.491 7.464 -8.825 0.694
g 6.988 3.482 7.474 -8.830 0.906 6.989 3.485 7.474 -8.827 0.841

[y 0.006 0.012 0.014 0.007 0.005 0.007 0.008 0.006

B 7. I —AF J|Me| g}
WA= ALz

A Aed@m)  dXm)  dY(m)  dZm) L, ) dXm)  dY(m)  dZ(m)
65410+  -7640+ 40630+  -50690+ 65410+ 7640+ 40630+  -50690+

Eaacls

0371 8.388 -2.712 1.486 -7.503 0.779 8.385 -2.697 1.479 -7.506 0.443
0372 8.394 -2.708 1.477 -1.519 1.427 8.390 -2.701 1.484 -7.509 0.497
0373 8.385 -2.693 1475 -7.510 1.445 8.391 -2.692 1.477 -1.517 0.335
0374 8.392 -2.702 1.498 -7.500 1.226 8.391 -2.693 1.481 -7.513 0.512
0375 8.393 -2.708 1.496 -7.502 1.057 8.389 -2.693 1.476 -1.515 0.788
0376 8.386 -2.694 1.480 -7.508 0.983 8.387 -2.696 1.482 -1.506 0.567
0377 8.394 -2.695 1.487 -7.513 1.064 8.384 -2.701 1.484 -1.501 0.406

0378 8.390 -2.689 1.467 -7.524 3.225 8.389 -2.698 1.481 -7.511 0.505
0379 8.366 -2.689 1.411 -7.538 0.833 8.393 -2.690 1.468 -7.527 0.644
g 8.388 -2.699 1.475 -7.513 1.338 8.389 -2.696 1.479 -7.512 0.522
c 0.009 0.009 0.026 0.012 0.003 0.004 0.005 0.008
Aus e %) ="2a%0) 4 = sleh
(9/b5) #BEAEE A A stz sF TR
oy WA EH S Aas) 7|4 Azlel xEua) (reference variance) o] glch. o112 & 7|Ade) of
o : AWAEHE A48 7|14 Aele] BFAR 3 B2 dlole), Z GPS 949 2= T w94
be: HEAEH S AL 7|4 A2 222 5o] Agt Ae} dehd 2 AAsHestE et
be: AUAEH S 43 714 A= W A E2A AHEEch 28 Ae] AxEedels B2

9 e} 4 23 Ze] ol HEe) FE FE

27 Sl BEo] 42 km olale] 7 Alel AR A 12 71 ANl ol AR S vle) AR e
YT PAEE 20% o542 $& HolAT 65km o] B, AR A2l Aol R WA (residual)} TEA}
o] A7\ A oF 60% AES] HAEE el (variance) G AT F, 1AL lAAls) ulwajed

oY

éul
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E 8. OiF — | JIMo| &x}
A=y AHeH=

A A dXm) AW Zm) L, Abm) Xm) dYm)  dZ(m)
107580+ 62240+  -30200+ 82380+ = 107580+ 62240+  -30200+ 82380+

e

0540 4.667 5411 -7.810 6.028 2.609 4.655 5.385 -7.793 6.039 0.630
0541 4.654 5.389 -7.780 6.038 2.610 4.660 5.399 -7.804 6.030 0.534
0542 4.660 5.398 -7.815 6.027 1.462 4.663 5.400 -71.804 6.033 0.393
0550 4.670 5416 -7.823 6.023 1.155 4.660 5.399 -7.808 6.029 0.435

0551 4.663 5.394 -7.826 6.030 2.034 4.656 5.395 -7.803 6.028 0.329

0552 4.648 5.397 -7.789 6.022 2.516 4.660 5.403 -7.807 6.026 0.306

0553 4.650 5.366 -7.763 6.057 3.701 4.659 5.391 -7.798 6.036 0.530

0554 4.657 5.369 -7.807 6.048 2.958 4.660 5.390 -7.788 6.042 0.397

o 4.659 5.393 -7.802 6.034 2414 4.659 5.395 -7.801 6.033 0.444
c 0.008 0.018 0.022 0.013 0.003 0.006 0.007 0.006

H 9. OiN — HH J|Mo| Zn}
e A=Y

Al Ael@m)  dX@)  dY@m)  dZmm) L, A dX@)  dY(m)  dZ(m)
146620+ -122840+ -77960+ -18110+ = 146620+ -122840+ -77960+ -18110+

I‘

T

0930 0.766 -7.558 -0.615 -8.198 1.020 0.754 -7.546 -0.612 -8.193 0.805
0931 0.728 -7.491 -0.604 -8.188 0.779 0.727 -1.523 -0.597 -8.195 2.001
0932 0.726 -7.494 -0.640 -8.201 2.647 0.722 -7.509 -0.611 -8.194 1.003
0933 0.761 -1.544 -0.628 -8.193 0.533 0.730 -71.520 -0.608 -8.195 0.805
0934 0.718 -7.497 -0.593 -8.189 2.574 0.732 -7.514 -0.619 -8.199 0.730
0935 0.707 -7.539 -0.588 -8.197 0.685 0.731 -7.519 -0.610 -8.201 0.505
0936 0.718 -7.543 -0.552 -8.180 4.156 0.737 -7.530 -0.606 -8.193 0.928
e 0.732 -7.524 -0.603 -8.192 1.771 0.733 -7.523 -0.609 -8.196 0.968

c 0.023 0.028 0.029 0.007 0.010 0.012 0.007 0.003

F 10. AN — 4 J]MO| A0}
Ll ] A A=y
A Agm)  dX(m)  dY(@m)  dZ(m) Aglm) dX@m) dYm)  dZ(m)

o4 e
201140+ -184210+ -251550+ -113400+ 201140+ -184210+ -251550+ -113400+

1511 4.569 -5.022 -5.387 -0.928 2.531 4.587 -5.033 -5.449 -0.931 0.803

1512 4.574 -5.041 -5.445 -0.898 1.418 4.601 -5.087 -5.401 -0.889 1.002

1513 4.490 -4.954 -5.402 -0.884 2.570 4.569 -5.035 -5.425 -0.903 0.501

1514 4.565 -5.038 -5.443 -0.886 3.228 4.581 -5.056 -5.419 -0.895 0.495

1515 4.543 -5.020 -5.436 -0.875 0.416 4.582 -5.060 -5.418 -0.891 0.682

1516 4.540 -5.010 -5.412 -0.890 0.695 4.569 -5.037 -5.427 -0.898 0.921
HqF 4.547 -5.014 -5.421 -0.894 1.810 4.582 -5.051 -5.423 -0.901 0.734
c 0.031 0.032 0.024 0.019 0.012 0.021 0.016 0.015
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