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Posture and Size Estimation of Moving Objects with In-Vehicle Multilayer Lidar
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This paper presents a method of posture and size estimation of moving objects with in-vehicle multilayer lidar (laser radar).
Moving objects are detected based on a 2D occupancy grid method from the 3D lidar image, and they are classified into pedestrians
or vehicles based on their estimated velocities. Tracked objects are matched with measurement clusters related to the moving objects
via a rule-based data association. The postures (position and velocity) of the moving objects are estimated by Kalman filter, and their
sizes are estimated based on the volume of the associated measurement cluster. The experimental results in urban city environments

validate the proposed method.
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Fig. 1. Sensing area of MLLR
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Fig. 2. Grid map. Circle denotes MLLR measurement.
Gray and white cells denote occupied and unoccupied
cells. Big gray square denotes the area SOmx50m.
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Fig. 3. Size estimation. Open circle, and closed circle
denote the prediction of moving object, and MLLR
measurement, respectively.
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Fig. 4. Tracking condition. Open circle, closed circle,
and triangle denote the prediction of tracked object,
MLLR measurement, and representative point of moving
group, respectively. Gray part denotes moving group.
Square denotes validation region (VG).
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Fig. 5. Example of data association. Open circle, closed
circle, and triangle denote the prediction of moving
object, MLLR measurement, and representative point of
moving group, respectively. Gray part denotes moving
group. Squares drawn by bold and dashed lines denote
validation regions of vehicle and pedestrian, respectively.
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Fig. 6. Step of data association. Check mark denotes
candidate of data association, and circle denotes result of
data association.
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Fig. 7. Tracking results. Green dot denotes lidar measurement. Black square and dot in the square denote estimate size
and estimate position of tracked object, respectively. Black line with tracked object denotes estimated velocity vector of
tracked object. Field of view (FOV) denotes FOV of a camera used for comparison purpose.
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