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Photogrammetry without ground control points in the map projection frame

Duan Chenxi
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L.i Boxun

Abstract: Unmanned aerial vehicle photogrammetry without ground control points can effectively improve production

efficiency and reduce production costs. This method shows great advantages in areas inaccessible to people. However,

there are a number of problems with this method. One of the main problems is that the accurate camera parameters
cannot be obtained through the on-the-job calibration method. Inaccurate camera principal distance can seriously affect
the object point elevation. The other one is that the projection deformation and earth curvature also have impacts on the
elevation accuracy, when the mapping task is carried out in the map projection frame, Therefore, this article analyzes
the specific causes of elevation errors and realizes the camera self-calibration in a geocentric frame with control strips.
Then, the exterior orientation elements of the images are calculated in the map projection frame without control strips.
Finally, the elevation errors caused by map projection deformation and earth curvature are corrected. The experimental
results show that the elevation RMSE of the two data sets decreased from 0.298 m and 0.374 m to 0.075 m and

0. 080 m, respectively. Elevation accuracy are less than 0.1 m. Therefore, the method in this paper can achieve
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accurate mapping in a map projection coordinate system without ground control points,
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elevation correction; map projection frame; UAV photogrammetry; without ground control points;
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K 0.999 6. BUE AT UTM SER. X By R7/F 4 | .

*1 ARAGESEMFAEANSENEEREN®N
SRR m AHXT RAT B/ m

200 500 1 000 1500 2 000 3 000 4 000

0 0.08 0.2 0. 4 0.6 0.8 1.2 1.6

500 0.096 0. 239 0.479 0.718 0. 957 1. 436 1.914

1 000 0.111 0. 279 0.557 0. 836 1.114 1.671 2.228

1 500 0.127 0.318 0. 636 0. 954 1.271 1. 907 2.542
WERFERE/m 2000 0.143 0. 357 0.714 1. 071 1.428 2. 142 2. 856
2 500 0.159 0.396 0.793 1.189 1.585 2.378 3.170

3 000 0.174 0.436 0.871 1. 307 1.742 2.613 3. 484

3 500 0.190 0.475 0. 950 1.425 1. 900 2.849 3.798

4 000 0. 206 0.514 1.028 1.543 2. 057 3. 084 4.112
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4512 0.067,0. 038 A1 0. 075 m, 43 2 Bizs, & 4 hpyer
LarTHREESMEEAWIREME. R 2 TLUES,
HARGIE X AY J5la) b Y34 7 iR 1% 25 7E BOIE 5 B R4
AR Z J5 1) Iy AR SR W R, A 4
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AR GPSRTK M= K EA R 2~3 cm, LB KX
KA T2 105°E (1 WGSS4 fiiEkfl UTM # 5.

WIERT HAR S XY 1 Z 97 BB RMSE 433 4
0.079.0. 058 M1 0. 374 m, L IEJG BFRETE XY M1 Z Jr 1A
B9 RMSE 43512k 0. 079.0. 058 F1 0. 080 m, {3 3 AT/~ ,
K5 AR RBOERMT B E S IR EE, B S %E
ARIEEBMEESNIREE, BRI ALER. Y=
TE X .Y Jrin ) RMSE R IERT G (RIEAAE M FE Z 77
] ) RMSE 3/ 7 0.294m, M5 ol LG HMIE)G &
MEESHRBRENEEA R HRE WM. Bk, &
H I BB — A0 Ui B AR SCOT R TT LUA RO 4R = R =
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THERPER AR UTM R % . R AR ERN
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X RAT R 500 m, B 6(a) M1 4 B T AR M S
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R®3 HEGEYAREXYZAFELHMHARIEE it TR v S S T . B 6 () FIK 4 EARRMEHA
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Bt . 5 " Bt o T A 75 259 7 AR 25 3 0. 615 m, 0 T8 J5 110 15 A

ol 1F B 0.079 0. 058 0. 374 TR ZE 0.090 m, TEAS [F] Mo A & A2 R . R M IE ) He TR
= == —] I—] pY H ¢
EE o.om o o8 0 00 LA BRI 3R A S
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T e, wie o2 $E 0.15F o i
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- -.\,' ey % ,r‘ig..' oV
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250 0.081 0. 056 0. 302 0.081 0.056 0. 089
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4 250 0.077 0. 057 0.615 0.077 0. 057 0.090
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