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Paper Link: https://ara.cse.unr.edu/wp-content/uploads/2014/12/IEEE_IRC2020_Ashu.pdf
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System Architecture

*F2M =Frame-To-Map
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MCC-EKF Algorithm
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Gazebo Simulation Environment
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KITTI dataset data (SEQ 11) Environment

KITTI dataset data (SEQ 11) 3D Lidar Map

KITTI Dataset Project:

• Karlsruhe Institute of  Technology (KIT) and Toyota 

Technological Institute at Chicago (TTI-C)

• Datasets are captured by driving around the mid-

size city of  Karlsruhe

• http://www.cvlibs.net/datasets/kitti/
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http://www.cvlibs.net/datasets/kitti/


Lidar odometry Stereo odometry
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MCC-EKF response to attacks on 

Lidar data

Odometry (Zoom-in)Odometry 
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RSME Comparison

RSME Comparison (after attack)

RSME Comparison on 

KITTI Dataset (after attack) 
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Normal EKF on KITTI dataset SEQ 27 MCC-EKF on KITTI dataset SEQ 27
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EKF response on KITTI dataset SEQ 01 (with attack)

MCC-EKF response on KITTI dataset SEQ 01 (with attack)
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https://www.youtube.com/user/hungmanhla
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https://www.youtube.com/watch?v=bKzN8NdQnaE


18 / 20



19 / 20



20 / 20
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