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LiDAR-Inertial Odometry for Aggressive FOV Variation



Contribution

• A new metric SOD to assess the spatial overlap between LiDAR frame 
and pointcloud map, directly evaluating the impact of current FOV 
variation on pointcloud registration.

• An Adaptive Sliding Window to manage the continuous LiDAR stream 
based on SOD, allowing the LIO system to refine the trajectory with 
more dense states as necessary.



Motivation

• LiDAR-Inertial Odometry (LIO) excels in general low-speed and smooth 
motion scenarios.

• However, there still remain challenges in high-speed, intense motion
scenarios, such as sharp turns.
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Motivation
• What challenges will intense motion bring to LIO?

⚬ For IMU: Increased Non-linear Error in state propagation

⚬ For LiDAR: Aggressive FOV Change will reduce the Spatial Overlap between 
LiDAR frame and pointcloud map
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Motivation

• The dilemma in selecting time scale of LiDAR frame 

⚬ Shorten time scale => Higher update frequency may suppress non-linear 
error, but insufficient constraints could increase degradation risk

⚬ Expand time scale => LiDAR constraints are sufficient, but the accumulation 
of prior error and motion distortion may impact accuracy
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System Overview

• Frame-to-map SOD used to assess the impact of current FOV change on 
pointcloud registration

• Adaptive sliding window manages LiDAR stream and dynamically adjust 

the update step according to SOD.



Method

1. Spatial Overlap Degree (SOD)

 Aligned LiDAR frame hits the voxelized global map

 Appropriate expansion to enhance SOD robustness

Pointcloud Map Voxelized Extended Calculate SOD

full weight

low weight LiDAR frame under posterior pose



Evaluation

• SOD Evaluation



2. Adaptive Slide Window

 Adjust the shift_time according to SOD (Fixed frame_length)

Method

1
Compute the seg_time of LiDAR frame
base on seg_step as SOD decrease

2 Compute the shift_time of Slide Window

3 Maintain refinement with the echo_time



Evaluation

• Odometry Accuracy Evaluation



Evaluation

• Robustness Evaluation in Degradation Scenario
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