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As shown in figure 2, the spherical robot navi-
gates either toward assigned goals via global — local
planning or along predefined trajectories through its
internal differential-drive unit. Natural acceleration,
braking, and turning induce small pitch — roll os-
cillations of the outer shell, tilting the horizontally
mounted LiDAR and passively diversifying scan direc-
tions without extra actuation. LIDAR — IMU fusion is
performed using the discrete-time FAST-LIO pipeline,
with LiDAR frames processed at their acquisition
rate and IMU preintegration in between. Hardware,
calibration, and baseline settings are detailed in sec-
tion IV.
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TABLE 1
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PR WSt ek FEBERRYE PIES kA e Kb
Mecanum Wheel Robot Low High Low Low Medium Small
Fixed Horizontal LiDAR 63% 0.137 32W 2.3k USD 3.8 kg 26 X 23 X 16 cm
Quadruped Robot Full Coverage Highest Very high Very high High Large
Self-Rotating LIDAR 100% 0.172m 170 W 13k USD 15 kg 65 X 28 X 78 cm
Proposed (PERAL) High Lowest Low Low Low Compact
Self-Excitation LiDAR 96% 0.10 m 22 W 2.1k USD 1.8 kg 25 x 25 X 25 cm
Path Comparison Tracking Error
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