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Humanoid robot pose estimation based on multiple cameras
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Abstract: Accurate robot localization is essential for a robot to move in a space. The location of an
articulated robot can be defined by its body’s pose in the world coordinate system. For articulated robots,
the movement of joints and obstacles often lead to occlusion challenges. The method of estimating

keypoints using a voting algorithm based on a single camera sensor can robustly estimate the pose of a
partially occluded object. However single camera system has limitations in detecting the entire space due

to its limited measurement range. In this paper, we propose a method to estimate the pose of a humanoid

robot’s body based on multiple camera systems to overcome these issues. Experimental results confirmed

that the outputs of multiple camera sensors are effectively fused, and the pose can be robustly estimated

even in situations where the robot is occluded by obstacles.
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Robot pose

[Fig. 1] Humanoid robot pose estimation using three cameras.
(a) humanoid robot model. (b) Pose estimation process.
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[Fig. 2] Robot pose estimation network architecture. (a) G2L-Net
model architecture. (b) Multiple camera-based robot pose

estimation network architecture.
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(@)
[Fig. 3] Voting module results. (a) Voting result for individual point cloud
without fusion. (b) Voting result with point cloud fusion.

(b)

[Table 1] Humanoid robot pose estimation results.
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Model types Rotation error Translation error
Non fusion model 13.028 °© 2.411 cm

Fusion model 5.079° 1.838 cm
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