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https://www.mathworks.com/help/driving/ug/highway-lane-following.html
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https://www.mathworks.com/help/driving/ug/automate-testing-for-highway-lane-following.html
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https://www.mathworks.com/help/releases/R2020b/driving/ug/create-reverse-motion-driving-scenarios-interactively.html
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Commonly used tools: Automated Driving Toolbox™, Radar Toolbox, Navigation Toolbox™
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Highway Lane Following with Intelligent Vehicles
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https://www.mathworks.com/help/driving/examples/scenario-generation-from-recorded-vehicle-data.html
https://www.mathworks.com/help/releases/R2020b/driving/ug/automatic-scenario-generation.html
https://www.mathworks.com/help/driving/ug/highway-lane-following-with-intelligent-vehicles.html
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https://www.mathworks.com/help/roadrunner/ref/crosssectiontool.html
https://www.mathworks.com/help/roadrunner/ref/roadsuperelevationtool.html
https://www.mathworks.com/help/roadrunner/scenebuilder/configure-assets-to-use-for-imported-here-hd-live-map-data.html
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https://www.mathworks.com/help/driving/ug/prepare-custom-vehicle-mesh-for-the-unreal-editor.html
https://www.mathworks.com/help/vdynblks/ref/simulation3dvehiclewithgroundfollowing.html
https://www.mathworks.com/help/driving/ref/simulation3dsceneconfiguration.html
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Commonly used tools: Automated Driving Toolbox™, Computer Vision Toolbox™, Lidar Toolbox™, Radar Toolbox,
Deep Learning Toolbox™, Navigation Toolbox™
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https://www.mathworks.com/help/lidar/ug/lane-detection-in-3d-lidar-point-cloud.html
https://www.mathworks.com/help/lidar/ug/semantic-segmentation-using-squeezesegv2-network.html
https://www.mathworks.com/help/lidar/ug/object-detection-using-pointpillars-network.html
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2020 2021 2020 25


https://www.mathworks.com/help/releases/R2020b/driving/ug/develop-visual-slam-algorithm-using-unreal-engine-simulation.html
https://www.mathworks.com/help/vision/ug/stereo-visual-simultaneous-localization-mapping.html
https://jp.mathworks.com/help/driving/ug/design-lidar-slam-algorithm-using-3d-simulation-environment.html
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https://www.mathworks.com/help/driving/ug/localization-correction-using-traffic-sign-data-from-here-hd-maps.html
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Commonly used tools: Automated Driving Toolbox™, Sensor Fusion and Tracking Toolbox™, Radar Toolbox
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Highway Vehicle Tracking with Multipath Radar Reflections
Automated Driving Toolbox™, Sensor Fusion and Tracking Toolbox™, Radar Toolbox R2 02 ] (o |
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https://www.mathworks.com/help/driving/ug/multipath-radar-detection-and-tracking.html
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Track Multiple Lane Boundaries with a Global Nearest Neighbor Tracker

Automated Driving Toolbox™, Sensor Fusion and Tracking Toolbox™

R2020b _


https://www.mathworks.com/help/driving/ug/track-multiple-lane-boundaries-with-a-global-nearest-neighbor-tracker.html

Lidar 1

Lidar 2

Fuse to Extract

Lidar 3 Occupancy gg Dynamic

Lidar 4 Grid Cells

Lidar 5

Lidar 6

Ego position and ]
orientation  J

Grid-based Tracking in Urban Environments Using Multiple Lidars

HERIE T CEI3MEORS YT (TYYER-R)

(

Object
Level
Tracks

Automated Driving Toolbox™, Sensor Fusion and Tracking Toolbox™

MATLAB
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https://www.mathworks.com/help/fusion/ug/grid-based-tracking-in-urban-environments-using-multiple-lidars.html
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Commonly used tools: Automated Driving Toolbox™, Model Predictive Control Toolbox™, Stateflow®,
Navigation Toolbox™, Reinforcement Learning Toolbox™, Robotics System Toolbox™
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Reinforcement Learning Toolbox™
Model Predictive Control Toolbox™
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Motion Planning in Urban Environments Using
Dynamic Occupancy Grid Map
Automated Driving Toolbox™

Navigation Toolbox™
Sensor Fusion and Tracking Toolbox™
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https://www.mathworks.com/help/mpc/ug/truck-and-trailer-automatic-parking-using-multistage-mpc.html?searchHighlight=truck%20and%20trailer&s_tid=srchtitle
https://www.mathworks.com/help/driving/ug/motion-planning-using-dynamic-map.html
https://www.mathworks.com/help/reinforcement-learning/ug/train-ppo-agent-for-automatic-parking-valet.html
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MATLAB E
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TARDEHE ISO 26262

Commonly used tools: MATLAB Coder™, Embedded Coder®, GPU Coder™, HDL Coder™,
ROS Toolbox, AUTOSAR Blockset, DDS Blockset,
Simulink Test™, Simulink Coverage™, Polyspace®, IEC Certification Kit
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Generate Code for Vision Vehicle Detector
Automated Driving Toolbox™, Embedded Coder®, Computer Vision Toolbox™ R2 02 'l a



https://www.mathworks.com/help/driving/ug/generate-code-for-vision-vehicle-detector.html
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Generate Code for Highway Lane Change Planner
Automated Driving Toolbox™
Navigation Toolbox™
Embedded Coder®

Generate Code for Highway Lane Following
Controller
Automated Driving Toolbox™
Model Predictive Control Toolbox™
Embedded Coder ®
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Generate Code for Lane Marker Detector
Automated Driving Toolbox™
Embedded Coder®



https://www.mathworks.com/help/releases/R2020b/driving/ug/generate-code-for-lane-marker-detector.html
https://www.mathworks.com/help/driving/ug/generate-code-for-highway-lane-following-controller.html
https://www.mathworks.com/help/driving/ug/generate-code-for-highway-lane-change-planner.html
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MATLAB EXP

Deep Learning HDL Toolbox R2020b
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ROS Toolbox, Embedded Coder®, Automated Driving Toolbox™. Model Predictive Control Toolbox™ R2 02 Ob 4o



https://www.mathworks.com/help/ros/ug/automated-valet-using-ros-simulink.html
https://www.mathworks.com/help/ros/ug/automated-valet-using-ros2-simulink.html
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MIL Unit and Integration Testing (SLTest, SLReq, SLCov) PIL Back-to-Back Testing [5LTest)
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Highway Lane Following: A Model-Based Design Example for ISO 26262:2018
IEC Certification Kit Automated Driving Toolbox™, System Composer™, Embedded Coder®

Simulink Requirements™, Simulink Coverage™, Simulink Test’™, Polyspace Bug Finder™ 202 ]
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https://www.mathworks.com/help/certkitiec/ug/highway-lane-following-case-study.html
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Hitachi Automotive
develops controls
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Hitachi Automotive Systems Develops a Model
Predictive Controller for Adaptive Cruise Control

with Model-Based Design
User Story — 2020
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Advantages of Level 2+ Advanced Driver
Assistance Application Prototyping Using Model-

Based Design
MathWorks Automotive Conference
2020 — North America
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sensor fusion

HEEREANTRE

o AeTRN no =
mRLE i A
BRRRICHIT L ACA S AT 7 RABN

MATLAB

2 HROS P
@-‘#\
C ot

- Y-—J1-Y3ay 7NV IUXLDREF
EGPUAMDEE(ROS/-F)

Sensor fusion development for large heavy-duty

automatic transport vehicles
MathWorks Expo
2020 — Japan

42


https://www.mathworks.com/company/user_stories/hitachi-automotive-systems-develops-a-model-predictive-controller-for-adaptive-cruise-control-with-model-based-design.html
https://www.mathworks.com/videos/advantages-of-level-2-advanced-driver-assistance-application-prototyping-using-model-based-design-1592924252674.html
https://www.mathworks.com/videos/automatic-carrier-vehicle-using-matlab-simulink-1600768482033.html
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