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JAVAD RTK-GNSS (GNSS/GPS)

Point Grey Grasshopper3 (Camera)

Velodyne VLP-16 (3D LiDAR)
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NVIDIA DRIVE PX2





Aisan Technology’s Minivan (ZMP RoboCar)



Public road demonstration



Yamaha Motor’s Golf Cart



Yamaha Motor’s Baggy





31 miles along the El Camino Real in 

the Bay Area along 140 traffic signals 

and crosswalks during regular traffic 

over a period of an hour-and-a-half. 
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points_localizer

{lidar0,1,2,…}/points_raw

points_concat

dead_rekoner gnss_localizer

gnss_pose

map_manager

points_map_region points_map_updated
runtime_manager

static_pose

nmea_sentence

delta_poselocalizer_velocity

can_velocity imu_raw

current_pose
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Packages Example (Localization)

points_filtered

tf

manual_pose
tf



Aisan Technology (Partner Company)





High-Definition 3D Mapping



High-Definition 3D Mapping







３D map data Sensor scan data

Matching

Localization

Normal Transform Distributions (NDT) for Localization





Normal Transform Distributions (NDT) for Mapping





Euclidean Clustering for Detection



Convolutional Neural Networks (CNN) for Detection



Convolutional Neural Networks (CNN) for Detection

SSD Yolo2



Convolutional Neural Networks (CNN) for Detection

Depth Image

Height Image
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CNN Segments



Camera-LiDAR Calibration and Sensor Fusion



KITTI Dataset Plugin



Traffic Signal

Ego Vehicle

Traffic Light Recognition using 3D Map Information





A* Search for Path Planning (Trajectory Generation)



State Lattice for Path Planning (Trajectory Generation)



Pure Pursuit for Path (Waypoints) Following



Task Trace Tool (Ftrace)



DNN Prediction

Driving School Teacher

Driving School Teacher (details)b

Automan
https://www.automan.ai

Brake 

or 

Not to Brake?
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https://github.com/CPFL/Autoware



ROSBAG STORE
https://rosbag.tier4.jp




