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Overview

* The |IAM has been researching Digital
Infrastructure and how it can be used to
improve intersection safety.

* SMARTDRIVE Testbed in Anthem, AZ. Data
collected from:

* Infrastructure-based cameras
* Drone-based camera
Ground-based cameras
Differential GPS
Infrastructure-based LIDAR

* SPaT

* Next Data Collection Day: October 31, 2023

* |Infrastructure-based RADAR
* ADS-equipped vehicle perception system

MCDOT
SMARTDr|lre
Programr
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Camera-Based Detection and Tracking Algorithm
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https://youtube.com/clip/UgkxBlIia4F2ZbxM7NbNLLrlWliTRNB1jBIc

Defined set is a mix of existing,

Taxonomy | Metric

adapted, and novel metrics Safety Envelope Metrics:
_ 1. Safety Envelope Infringement
Each metric has: 2. Safety Envelope Violation
: J. Safety Envelope Ratio
Taxonomy (BlaCk/G rey/Whlte) 4. Safety Envelope Restoration Time
Leading/Laggin Collision Incident
o 8/Lagging Black Box [ 16 Stability Violation
Origin Traffic Law Violation
Definition Evﬂsiv_e Maneuver Incident :
_ Compliance Error Rate to Human Traffic Controller
Observable Variables Directions
Formulation OEDR Reaction Time Violation

ADS DDT Execution (Inside ODD)
ADS DDT Non-Execution (Outside ODD)

Subjective Assumptions/Thresholds

Grey Box -
: T Feature Level of Automation
Applicability Intervention/Takeover Request

Example Usage Demonstrated Behavioral Competency

. Identification Error Rate to Human Traffic Control
SAE J3237 Recommended Practice White Box | Directions
; ODD Recognition Violation

(V&V TF under ORAD Comm|ttee) Safety Envelope Calculation Error Rate
Black Box Metrics can be used for * The Safety Envelope Metrics are intended to be neutral to the Safety
human- and ADS-driven vehicles. Envelope Formulation selected to calculate the spatio-temporal boundaries.



Location Selection

* The IAM is currently identifying additional, prioritized
locations for future digital infrastructure.
Criteria of interest include:

* Equipped with infrastructure-based cameras
* VRU prevalence

* AV testing presence

* Collisionincidents

* Traffic volume

* Weather diversity

* Extreme glare locations

* Some 3,262 signalized locations have been identified with existing cameras.
* Prioritized list being created, and locations currently being selected.
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Intersection Data Collection Issues

There are several issues that must be considered when taking data at an intersection:
1. Measurement Objectives

2. Sensor Modalities
. Measurement Uncertainty
ii. Lighting Conditions
lii. Environmental Conditions
V. Sensor Fusion

3. Detection and Tracking Algorithms
4. Occlusions and Odd Shapes
5. Sensor Movement
6. Compute:
I, Post hoc

. Real time: Edge, Cloud, or NOC
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Next Steps

* Trial additional sensor modalities and suites

* Refine sensor fusion and detection and tracking algorithms
* |dentify additional AZ-specific use cases

* |Install digital infrastructure at selected locations

* |dentify and trial warning techniques

* Submit entry/application to ARPA-I Intersection Safety Challenge and USDOT
SMART grant

* Support the development of a national database of use cases and validated
digital infrastructure solutions
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Thank You

* Jeffrey Wishart, PhD
jeffw@azcommerce.com
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