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Abstract: Against the high complexity of posture calculation in Structure from Motion (SfM) algo-
rithm, this paper proposed a method of accelerated 3D reconstruction of sequence image based on iner-
tial measurement unit (IMU). Firstly, the captured moments of sequence image were caculated by ac-
celerometer. Then, the initial orientation matrix and position information of mobile terminal at the
captured moments were resolved according to moments and IMU’s output data. Finally, sensor noise
was removed by bundle adjustment, combined with global consistency rotation, the camera’s pose in-
formation corresponding to sequence image were generated. Since we obtain the camera’s position and
orientation by the IMU’s information, and the process of computing camera pose by traversing matc-
hing feature points in SfM algorithm was replaced, and the time consumption of 3D structure recovery
was reduced. Experimental results show that the speed of 3D structure recovery in SfM algorithm is
improved by 3 times., and the error between the model calculated length and the actual length is within
4.9%. The proposed approach effectively solves the time-consume problem with the structure from

motion algorithm, it can be used for the rapid reconstruction of large scale scene.
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Fig. 1 Flow chart of calculating orientation matrix R;
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Fig. 4 Framework of 3D reconstruction algorithm
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