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GPS supparted Aerctrianguation Based on GPS Predse Pant Positioning
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(1. Shool of Re note Snsing and I nfor mation Engineering, Whuhan University , Wuhan 430049, China; 2. School of Geodesy
and Geomatics, Whuhan University, Wuhan 430049, China)

Abstract : This paper describes briefly the basic principle of GPS Precise Pant Positioning ( PPP) and andyzes the
accuracy of 3D coordinates of the exposure station positions obtained by PPP. A great ded of actud aerid pho-
tographs, at i mage scdesfrom1 2 500 to 1 60 000, wth PPP data taken from nulti-type topography in China
were processed by our GPSsupported bunde block adjust nent program WUCAPS. The enpirical resuts have veri-
fied that the errors are very distirct in the 3D coord nates of the exposure station positions deter mined by PPP.
However , whenthere are 4 XYZ ground contrd points around the corners of a block area, the accuracy of GPS sup-
ported bunde Hock ad ust ment with GPS data by PPP nethod is dlosed tothat by DGPS nethod . And the accuracy
satisfies the topographic maps specificati ors for aerophotogra mnetric office operation .
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Tab.1 Paraneters of i magesin expen nentd prgects
1 2 3 4
200411 200501 2005-09 200510
-12 -12 -8 -1
Ldéca RG 30 Laca RG 30 Leica RG 30 Ldaca RG 30
Track Air Track Air CCNS 4 CCNS 4
POS AV 510 POS AV 510 POS AV 510 POS AV 510
GPS Astech Trinble 5 700 Trimble 5 700 Trinble 5 700
Kodak 2 444 Kodak 2 044 Kodak 2 402 Kodak 2 402
/ mm 153 .84 303 .64 154 .06 153.53
/cn? 23 x 23 23 x 23 23 x 23 23x 23
1 2500 1 3000 1 32000 1 60 000
I % 61 63 64 64
I % 32 33 33 30
/ 9 10
/ 2 2
/ 255 405 244 48
/ 72 155 34 29
/ 3 632 6 538 2 957 712
I knt 4x5 5x8 47 x 52 40 x 57
/' m 38.6( ) 181 .6( ) 729 .3( ) 109.3( )
GPS I's 2 0.5 1
GPS / min 10 10 5
GPS / min 5 5 5
GPS / m 0.303,-0.110,- 2.029 0.303,-0.110,- 2.002 - 2.015,- 0.030,3.102 2.034,- 0.520,1.320
1 , GPS GPS
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Tab.2 The acauracy o GPS supported bunde bl ock adj st nernt with 4 ground contrd paints inthe carners

GPS / m /' m
Oy uym
X Y X Y
1 8.4 67 67 021 0.28 0.299 0.312 0.10 0.11 0.148  0.110
8.4 67 67 021 0.29 0.305 0.273 0.11 0.12 0.158 0.104
2 7.0 151 147 0.27 -0.24 0.303 0.39% 009 0.09 0.125 0.141
6.9 151 143 023 -0.21 0.252 0.398 0.08 0.08 0.112 0.172
3 7.3 30 30 152 -1.67 1.813 -2.022 0.78 0.76 1.089  0.929
7.3 30 30 1.48 -1.69 1.837 -2.282 079 0.72 1.069 0.875
4 6.2 25 25 391 458 4673 -2.550 1.48 1.79 2.323 1.375
6 .4 25 25 3.95 4 .78 5.049 -2 .510 1 .46 1.94 2.424 1.417
1 A(i= X,Y,2)
2 n N W= ZAY/n;u = pk+ R
1 , 1 2
1500 1 2000 4D : 3
1 5000 1 10000 4D ,
, 4 1 50 000 4D 2. 1,
0.15 m,
11 13
(i 28] , 1 4 2 1 500
<0.25 m, <0.30 m
[11]
1. , 3. 2,
GPS 0.15 m, 0.2 m,
, 1 500
GPS <0.35 m, <0.40

GPS ,

[11]
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4 3,
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<2.5 m, <2.0m
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5 4, 3.0 m,
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<17.5 m, <3.0m
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