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OverviewOverviewOverviewOverview

�BackgroundBackgroundBackgroundBackground

�Breakout Session ReviewBreakout Session ReviewBreakout Session ReviewBreakout Session Review

�Discussion of Automated Commercial Vehicle Discussion of Automated Commercial Vehicle Discussion of Automated Commercial Vehicle Discussion of Automated Commercial Vehicle 

Operations (ACVO) Research OpportunitiesOperations (ACVO) Research OpportunitiesOperations (ACVO) Research OpportunitiesOperations (ACVO) Research Opportunities
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BackgroundBackgroundBackgroundBackground
� Commercial Vehicle Operations (CVO) represents the transport of Commercial Vehicle Operations (CVO) represents the transport of Commercial Vehicle Operations (CVO) represents the transport of Commercial Vehicle Operations (CVO) represents the transport of 

goods and services (e.g., truckload operations, lessgoods and services (e.g., truckload operations, lessgoods and services (e.g., truckload operations, lessgoods and services (e.g., truckload operations, less----thanthanthanthan----truckload, truckload, truckload, truckload, 

motorcoach/bus charter services) and is covered by strict motorcoach/bus charter services) and is covered by strict motorcoach/bus charter services) and is covered by strict motorcoach/bus charter services) and is covered by strict 

regulations.regulations.regulations.regulations.

� 49 CFR Part 395.2 – Hours of Service (HOS) defines Driving Time as “all time 

spent at the driving controls of a commercial motor vehicle in operation.” 

[FMCSA] 

� However, Level 3 and higher suggests that “it enables the driver to cedes full 

control of all safety-critical functions” for potentially extended periods of time. 

[NHTSA, May 30, 2013]

� CVO faces additional challengesCVO faces additional challengesCVO faces additional challengesCVO faces additional challenges

� High driver turnover rate 

� Driver shortage 

� Fuel cost
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Deliberative Process OverviewDeliberative Process OverviewDeliberative Process OverviewDeliberative Process Overview

�Worked Worked Worked Worked together in together in together in together in small small small small 

groups to identify and groups to identify and groups to identify and groups to identify and 

prioritize research gaps prioritize research gaps prioritize research gaps prioritize research gaps 

within three broad within three broad within three broad within three broad 

discussion areasdiscussion areasdiscussion areasdiscussion areas....

� Came together as a full Came together as a full Came together as a full Came together as a full 

group to identify the top group to identify the top group to identify the top group to identify the top 

three priorities and three priorities and three priorities and three priorities and 

develop research needs develop research needs develop research needs develop research needs 

statements to support statements to support statements to support statements to support 

those priorities.those priorities.those priorities.those priorities.
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Understanding ACVO ChallengesUnderstanding ACVO ChallengesUnderstanding ACVO ChallengesUnderstanding ACVO Challenges

� Three working groups: Business Three working groups: Business Three working groups: Business Three working groups: Business 

Case Issues, Technology Case Issues, Technology Case Issues, Technology Case Issues, Technology 

Issues, and Human Factors Issues, and Human Factors Issues, and Human Factors Issues, and Human Factors 

Issues Issues Issues Issues 

� Discussed Discussed Discussed Discussed the OPPORTUNITIES the OPPORTUNITIES the OPPORTUNITIES the OPPORTUNITIES 

and CHALLENGES associated and CHALLENGES associated and CHALLENGES associated and CHALLENGES associated 

with with with with approximately 50 research approximately 50 research approximately 50 research approximately 50 research 

options options options options –––– its research its research its research its research 

potential, drawbacks, and potential, drawbacks, and potential, drawbacks, and potential, drawbacks, and 

tradetradetradetrade----offs to determine the offs to determine the offs to determine the offs to determine the 

most most most most immediate research immediate research immediate research immediate research 

needs.needs.needs.needs.
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Discussion Topic AreasDiscussion Topic AreasDiscussion Topic AreasDiscussion Topic Areas
� Business Case Business Case Business Case Business Case 

IssuesIssuesIssuesIssues

� Logistics

�Smart 

Tractor/Dumb 

Trailer(s)/Autom

ation Challenges 

For CMVS in 

North America

�Hours of Service

� Technology Technology Technology Technology 

IssuesIssuesIssuesIssues

�Platooning –

Simulation and 

Modeling

�Platooning –

Protocol 

Development

�Platooning –

Field Platooning

� Policy and Human Policy and Human Policy and Human Policy and Human 

Factors IssuesFactors IssuesFactors IssuesFactors Issues

� Licensing and 

Training 

Programs

�Human Factors 

Related Issues –

HMI

�Human Factors 

Related Issues –

Health and 

Wellness
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Identifying OpportunitiesIdentifying OpportunitiesIdentifying OpportunitiesIdentifying Opportunities

� Each work group presented Each work group presented Each work group presented Each work group presented 

the 2 most immediate the 2 most immediate the 2 most immediate the 2 most immediate 

policy questions/research policy questions/research policy questions/research policy questions/research 

needs.  needs.  needs.  needs.  

� Full ACVO breakout group Full ACVO breakout group Full ACVO breakout group Full ACVO breakout group 

discussed ranked each discussed ranked each discussed ranked each discussed ranked each 

alternative.alternative.alternative.alternative.

� Result was the Result was the Result was the Result was the 

identification of 3 key identification of 3 key identification of 3 key identification of 3 key 

research needs.research needs.research needs.research needs.
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Immediate Priority AreasImmediate Priority AreasImmediate Priority AreasImmediate Priority Areas

ACVOACVOACVOACVO Priority Priority Priority Priority IssuesIssuesIssuesIssues VotesVotesVotesVotes

AVCO: Applications and Benefits 9

Components of Automated Commercial Vehicle Training 9

Factors for Dynamic Optimal Platoon Ordering 7/7*

Faults, Failures, and Failover 7/5*

Driver Skill Degradation in Automated Commercial Vehicle 

Operators

5

Smart Truck/Dumb Trailer(s) Interface 2

*A run-off vote was held to determine the 3rd priority topic.
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Research Needs by Topic AreaResearch Needs by Topic AreaResearch Needs by Topic AreaResearch Needs by Topic Area

�Business Case IssuesBusiness Case IssuesBusiness Case IssuesBusiness Case Issues

�ACVO: Applications and Benefits 

�Technology IssuesTechnology IssuesTechnology IssuesTechnology Issues

�Factors for Dynamic Optimal Platoon Ordering 

�Policy and Human Factors IssuesPolicy and Human Factors IssuesPolicy and Human Factors IssuesPolicy and Human Factors Issues

�Components of Automated Commercial Vehicle Training
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ACVO: Applications and BenefitsACVO: Applications and BenefitsACVO: Applications and BenefitsACVO: Applications and Benefits
� ProblemProblemProblemProblem: It is not clearly quantified 

which CVO applications/use case 

scenarios (e.g., platooning) would 

benefit from a certain level of 

automation and how feasible that state 

of automation might be. 

� How could each application take 

advantage of a particular technology or 

level of automation? 

� Suggest presenting solutions at a 

functional level and then identify 

technologies satisfying given functional 

needs.  
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ACVO: Applications and ACVO: Applications and ACVO: Applications and ACVO: Applications and Benefits (2)Benefits (2)Benefits (2)Benefits (2)

� Research Research Research Research Objectives:Objectives:Objectives:Objectives:

1. Investigate the impact of automation applications on different 

CVO segments (e.g., truckload operations, less-than-truckload, 

motorcoach/bus charter services, local operations). 

2. Look for how applications could use technology (pull) instead of 

how the applications could fit a technology (push).

SolutionSolutionSolutionSolution

Low Speed Low Speed Low Speed Low Speed 

PlatooningPlatooningPlatooningPlatooning

High Speed High Speed High Speed High Speed 

PlatooningPlatooningPlatooningPlatooning

Automatic BackingAutomatic BackingAutomatic BackingAutomatic Backing

AssistAssistAssistAssist
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TLTLTLTL Use Case 1 Use Case 2 Use Case 3

LTLLTLLTLLTL Use Case 4 Use Case 5 Use Case 6

3PL3PL3PL3PL Use Case 7 Use Case 8 Use Case 9
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Factors for Dynamic Factors for Dynamic Factors for Dynamic Factors for Dynamic Optimal Platoon Optimal Platoon Optimal Platoon Optimal Platoon 

OrderingOrderingOrderingOrdering
� ProblemProblemProblemProblem: Individual CMVs have 

different attributes impacting the 

optimal order in a platoon, and 

conditions will change dynamically. 

� Determining which are critical to 

optimal operation is dependent upon 

scenario(s). 

� Research ObjectiveResearch ObjectiveResearch ObjectiveResearch Objective: Identify key 

attributes (e.g., vehicle, driver, 

regulations, fleet) and relative priority 

that determines the optimal CMV 

order for efficiency and safety of the 

platoon depending on the 

application.
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Components of Components of Components of Components of ACMV Operator ACMV Operator ACMV Operator ACMV Operator TrainingTrainingTrainingTraining

� ProblemProblemProblemProblem: Automation at Levels 2 and 3 (under the NHTSA taxonomy; 

or, Levels 2-4 under the SAE taxonomy) introduces potential issues 

that are not present in current CMV operations. 

� Individual Commercial Driver License (CDL) holders may interact with a variety 

of manual and automated CMVs. 

� ACMVs may include operational concepts as varied as platoons and discrete 

vehicles. 

� There is a need to ensure a minimal skill level in Commercial Driver License 

(CDL) holders prior to licensure, as well as ensure that CDL holders maintain 

those skills throughout their operational career. 

� Skills include maintaining awareness of the vehicle state, ensuring that CDL 

holders are aware of proper procedures for interacting with automated features and 

with protocols for joining and breaking from vehicle platoons.
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Components of ACMV Operator Components of ACMV Operator Components of ACMV Operator Components of ACMV Operator Training (2)Training (2)Training (2)Training (2)

� Research Objectives: Research Objectives: Research Objectives: Research Objectives: 

1. Determine what training 

and skill maintenance 

needs specific to ACMV 

are present. 

2. Identify optimal training 

approaches that prepare 

CDL holders for the 

operation of ACMV. 
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Thank You!Thank You!Thank You!Thank You!

Contact: Contact: Contact: Contact: mblanco@vtti.vt.edumblanco@vtti.vt.edumblanco@vtti.vt.edumblanco@vtti.vt.edu


