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Abstract This paper presents a new method to estimate the pose of a moving object accurately using a monocular
camera and a low-end GPS+IMU sensor system. For this goal, we adopted a deep neural network for the semantic
segmentation of input images and compared the results with a semantic map of a neighborhood. In this map matching,
we use weight tables to deal with label inconsistency effectively. Signals from a low-end GPS+IMU sensor system
are used to limit search spaces and minimize the proposed function. For the evaluation, we added noise to the signals
from a high-end GPS-IMU system. The results show that the pose can be recovered from the noisy signals. We also
show that the proposed method is effective in handling non-open-sky situations.
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Table 1. Weight table for possible pairs
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Fig. 4. The semantic map projected into the image (Non-open-sky situations). Pink is road, blue is sidewalk,
red is building. (a) GPS+IMU (b) our sensor fusion method

Fig. 5. Trajectories of moving vehicle (Non-open-sky situations)
(a) GPS+IMU(blue) (b) our sensor fusion method(red)
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