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Abstract The active ranging method cannot be applied to high-altitude inclined-angle large-area aerial imaging
because of the limits of operating range and impulse frequency of the laser range finder. Aiming at the problem, the
location algorithm based on multiple stereo imaging measurements is developed for the same target region.
According to platform position and attitude information measured by airborne position and orientation system (POS)
and outer and inner gimbal angel of aerial camera, a mapping relation between the geographical position of target
area and image pixels is built. The ellipsoidal earth model is used to solve the initial geographical positions of the
points in target area, and Kalman filter is applied to autoregressive prediction. The influence of measurement error
on location accuracy is analyzed with Monte Carlo method. The simulation results show target location accuracy is
less than 20 m and 10 m after stereo imaging for 40 times and 180 times, respectively. The validity of the target
location algorithm is verified by flight tests in which the aircraft flies at altitude of 9800 m and target inclined angle
is 78°. Target location accuracy through stereo imaging for 40 times is less than 35 m, which meets the requirement
of engineering applications.
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Table 1 Measurement error in geo-location

Error type Error value (¢)

Latitude (north)  0.00009° (10 m)

Platform position Longitude (east)  0.00012° (10 m)

Altitude (down) 20 m
Yaw 0.08°
Platform attitude Pitch 0.03°
Roll 0.03°
Roll 0.01°

Gimbal angle
Pitch 0.01°
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Fig. 11 Schematic of flight path planning of aerial carrier
2y 243.55 m,CEP £ 2 323.1174 m; T, 25 7K F
PRZEL R 211.3 m, SRR ZE N 234.15 m,CEP 24

4 315.4 m,

2 RATHE N RE N LS

Table 2 Positioning results of flight test

Target point

T,

T,

Geographical position

standard value

26.217705°N
105.889600°E

26.222351°N
105.891025°E

1367.31 m 1384.87 m
26.217713°N 26.222396°N
Stereo
105.889424°E 105.890849°E
imaging
Geo- 1389.84 m 1409.41 m
location 26.213463°N 26.220463°N
Ellipsoid
105.889660°E 105.891060°E
model
1627.4 m 1622.4 m
Stereo
30 m 32.5 m
Error imaging
Ellipsoid
323.1174 m 315.4 m
model
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