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Questions for the Industry
• What Would Operators Change About the Bus? 

– A More Effective Barrier?
– Improved Visibility? 

• What Would Transit Passengers Change?
– Healthier Indoor Air?
– Quicker Boarding and Fare Payment?

• What Would People with Disabilities Change? 
– Easier to Maneuver Mobility Devices? 
– Better Technology for Those with Visual and Hearing Impairments? 
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FAST Act Requirements
• Address Problems Associated with Bus Operator Workstations

– Protect from Growing Levels of Assaults
– Reduce Blind Spots
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Bus of the Future Team
• International Transportation Learning Center – Grantee
• Amalgamated Transit Union - Subject Matter Expertise
• STYL&TECH - Bus Operator Compartment Design
• AC Transit - Bus Donation and Employee Input
• RLS & Associates, Inc. - Project Coordination and ADA Compliance



The “Bus of the Future” Must Address 
Today’s Challenges





A Growing Problem
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• FTA definition of operator 
assault changed in the BIL

• Slide represents data 
collected under old 
definition
– Had to be hospitalized for 

48+ hours
– New definition defines 

assault as event that  
“interferes with, disables, 
or incapacitates a transit 
worker”



A Growing Problem
Agency Operator or Transit 

Worker Assaults
Timeframe

Metro St. Louis 52 Jan – Sep 2021

San Francisco MTA 77 Dec 2020 – Nov 2021

New York MTA 131 Sep 2021 – Aug 2022

NJ Transit 183 2021

SEPTA – Philadelphia 36 2021
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FTA Phase I Objectives
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• FAST Act Section 3020 
– Required the review of safety standards, practices, or protocols related to 

the bus operator workstation and its impacts on the reduction of blind 
spots and protection from assaults

• FTA Bus Operator Workstation Redesign—Design/Conceptual CAD Files
– Increase operator safety
– Increase operator visibility
– Increase passenger accessibility
– Improve operator ergonomics
– Reduce operator distractions
– ADA compliance



Future Objectives
• Bus Operator Compartment

– Conceptual CAD Files to Prototype Build
– Component Specifications
– Retrofit Examples

• Passenger Compartment and Interface
– Passenger/Operator Interaction
– ADA Compliance
– Passenger Safety and Ride Quality Improvements 
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Problems with Existing Barriers



Blind Spot Problems

Driver’s Arm

19 Pedestrians Hidden by the Pillar and Mirror



Operator Workstation Solution
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• Maximum flexibility and security
• Positive pressure protection 
• Stowable, pneumatic-powered barrier door glazing
• Options for eliminating barrier reflections



Operator Workstation Solution
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No visual 
obstruction from 

barrier

Potential
masking
reflections

Glazing can lower



Secondary Glass  
Panel

Thin A-Post

Thin B-Post

15

View from Operator’s Seat

• The secondary panel design minimizes optical effects



Operator Workstation Solution
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Optimized Direct and Indirect Vision

17

• Two screens replace 
four mirrors 

• Near 360-degree view 
with lowered 
distortion

• Configurable center 
display for necessary 
information

• Lower operator 
cognitive load = less 
distractions



Improved Ergonomics
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• Suspended pedals 
to prevent lower 
quadrant injuries

• Electric over 
hydraulic steering 
– less upper 
quadrant injuries

• Active seat – 50% 
less whole-body 
vibration



5th Percentile Female – 95th Percentile Male



Operator Workstation Solution
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Next Steps – The Challenge
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Next Steps: Operator Compartment 
• Refine CAD Files
• Component Specifications
• Expand Manufacturer 

Engagements 
• Retrofit Examples
• Prototype Build and Testing

22



Next Steps: Passenger Compartment 
Redesign

• Under Discussion
– Operator/Passenger Interface 
– Passenger Access

• Boarding/Alighting
• Maneuverability
• Securement

– Seating Configuration
– Ride Quality & Safety
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Input Needed!• Target Audiences
– Manufacturers
– Operators
– Maintenance
– Procurement 
– Passengers
– Members of Disability Community and 

Advocacy Groups
• Feedback Opportunities

– Surveys
– Focus Groups
– Other
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How Can You Help?
1. Encourage Manufacturers to Embrace BOTF Design Elements 
2. Incorporate BOTF Elements in Agency Procurements 
3. Share Retrofit Solutions 
4. Provide Input Into Specifications Development and Prototype Build
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Conclusion
• Take our flyer!
• Complete the survey using the QR 

code on the flyer.
• Contact us:

Christy Campoll, RLS & Associates 
(937) 299-5007
Jack Clark, ITLC, (301) 565-4716 
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