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Introduction

Methodology

● This project aims to develop a safe, profitable, and fair deployment
strategy for robotaxis by studying the possibility to deploy a fleet of
autonomous vehicles with different functionalities.
● We define the “redundancy” of sensing as an indicator to balance safety
and functionalities. Currently, more than half of the cost of AVs are
used to purchase sensing components. By reducing the unnecessary
sensors for dedicated driving zones, the total deployment cost may
dramatically drop.
● Therefore, our first step is to obtain a AVs interaction risk heat map. We
define the risk level as the number of different interaction patterns
(scenarios) in the specific region of interest.
● The temporospatial requirement for AVs will be studied using the traffic
primitives method and synthesized with transportation demands.
● Strategies will be developed to minimize the costs by commanding
AVs with different functionalities to appropriate routes while
maintaining an appropriate level of safety standard. Deployment cost
and average waiting time in different communities will be studied to
balance the business cost and social benefits.

Getting the number of scenarios in a road configuration is nontrivial.
● It is hard to predefine the scenarios since the overall number can be
infinite. Hence, we proposed to use nonparametric methods, the
Dirichlet process to handle the possible infinite number of scenarios.
● Another problem is the number of vehicles are changing even in the
same road configuration but may follow the same scenario.
Therefore, we use Gaussian Process as the statistical model for
scenarios for its capability to handle various number of vehicles.
We follow the baseline algorithm as shown below and add time
dependency between frames in the same trajectory..
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● By labelling the risk levels of different map layouts, a risk heatmap of
Pittsburgh local roads will be built and will be helpful to guide the
deployment of autonomous vehicles.
● Matching different levels of automated vehicles with map areas in
different risk levels can help improve traffic efficiency.

Experiment Setup
As the first step, the Argoverse tracking dataset which is collected by Argo
AI in Pittsburgh local roads is used to test the performance of the proposed
unsupervised kernel methods.
● It contains data recorded by one lidar (10Hz) and multiple cameras
equipped on the ego vehicle including the relative positions and
bounding boxes of objects detected.
● It also contains the map information including the lane boundary, the
lane centerline and the drivable area.
● The detected objects consist of vehicles, bicyclists and pedestrians on
and off the driverable area.

Ongoing tasks:
● Design a deployment strategy to minimize the deployment cost while
maintaining safety and fairness.
● A mixed integer optimization scheme will be proposed to study the
effectiveness of the sensing components and command cars with
different functionalities to different routes.
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● Preparing for the Future of Transportation: Automated Vehicle 3.0:
https://www.transportation.gov/av/3
● Ford reveals why certain London streets are more accident-prone:
https://www.traffictechnologytoday.com/news/safety/ford-reveals-why-certainlondon-streets-are-more-accident-prone.html
● Argoverse Dataset: https://www.argoverse.org/
● Guo Y, Kalidindi V V, Arief M, et al. Modeling Multi-Vehicle Interaction Scenarios Using
Gaussian Random Field[J]. arXiv preprint arXiv:1906.10307, 2019.
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