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Abstract: Due to the characteristics of near vertical coupling, the delay Doppler map ( DDM ) obtained from the
synthetic aperture radar altimeter is easy to cause high similarity of DDM between adjacent terrains, which leads to low
success rate of image matching. Aiming at this problem, a radar altimeter delay Doppler map matching and positioning
network (DDM-MPN) is proposed, which for the first time realizes the real-time positioning of aircraft by matching the
DDM measured reference image pair. Firstly, a shallow convolutional neural network architecture is employed, which
can reduce the complexity and parameter number of the model while maintaining a high matching success rate, and ef-
fectively saves the resource costs. Secondly, a positioning module is added on the basis of the traditional image matching
network, so that the network can realize the three-dimensional coordinate positioning of the current position of the air-
craft while completing the image matching. Finally, the proposed method optimizes the network parameters in a weighted
way by triplet loss function, center loss function and cross-entropy loss function, which improves the matching success
rate and positioning accuracy. According to the test results of simulation experiments, the average positioning error in
the horizontal plane is about 30 meters, the average positioning error in the vertical plane is about 60 meters, the overall
average positioning error in 3D is about 70 meters, and the matching success rate is more than 80%. In the case of GPS
rejection, the autonomous positioning accuracy is available for large flight platforms.
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DDM-MPN 42.920 65.756 90.444 35.665 57.764 72.014
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0.2 47.496 94.753 118.506 68 49.634 53.526 82.803 79
0.5 44.807 95.653 118.547 66 38.599 57.995 74.337 79
0.8 42.920 65.756 90.444 73 35.665 57.764 72.014 80
1.0 44.408 97.494 119.569 69 42.898 51.713 74.103 83
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