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Attitude and Position Estimation of a Helmet Using Stereo Vision
Okshik Shin*, Sejong Heo** and Chan Gook Park**

ABSTRACT

In this paper, it is proposed that an attitude and position estimation algorithm
based on a stereo camera system for a helmet tracker. Stereo camera system consists
of two CCD camera, a helmet, infrared LEDs and a frame grabber. Fifteen infrared
LEDs are feature points which are used to determine the attitude and position of the
helmet. These features are arranged in triangle pattern with different distance on the
helmet. Vision-based the attitude and position algorithm consists of feature
segmentation, projective reconstruction, model indexing and attitude estimation. In this
paper, the attitude estimation algorithm using UQ (Unit Quaternion) is proposed. The
UQ guarantee that the rotation matrix is a unitary matrix. The performance of
presented algorithm is verified by simulation and experiment.
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Table 1. Map Data of Feature Point
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Table 2. Simulations

Angular Velocity(degree/sec) Velocity(mm/sec)
Roll(d ) Pitch(® ) Yaw(y ) X-axis Y-axis Z-axis
Simulation1 -2 4 18 0 0 0
Simulation2 0 0 0 10 0 -13
Simulation3 -2 4 18 10 0 100
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Table 3. RMSE of Simulations

Attitude(degree) Translation(mm)
Roll Pitch Yaw X-axis Y-axis Z-axis
Simulation 0.5097 0.4600 0.9881 1.2909 0.6053 1.0027
Simulation2 0.195 0.4205 0.4173 0.1811 0.1579 0.5885
Simulation3 0.6972 0.9891 1.1827 1.6983 0.7891 1.73%4
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Table 4. RMSE of Experiment Data

Attitude(degree)

Translation(mm)

Roll Pitch Yaw X-axis Y-axis Z-axis
Experiment Data 1.1858 0.1294 1.8963 159117 32.0738 1.4280
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