Reducing School Bus/Light-Vehicle Conflicts Through Connected Vehicle Communications

Dr. Darrell Bowman and Dr. Andrew Schaudt

- Start/Finish e E - - .
Introduction ~): i . Major Tasks Accomplished Under Project
Although connected-vehicle communications (e.g., DSRC, cellular, WiFi) could be applied to @ ¥ & ﬁf,::féﬁﬁgm E Task 1 — Develop a Con Ops for connected school bus applications
all passenger bus types (e.g., transit, school, motorcoach), this work will focus on school B bk : Task 2 — Develop a light-vehicle DVI for the stopped school bus notification system using an
buses (Image below_) engag_ed In pupll transportatlon. School bus drryer’s face unigue safety (AR S ©) nesmesae : Integrated, mutli-use touchscreen device (e.g. electronic tablet) designed to
concerns as professional drivers. They carry what is perhaps the nation’s most precious ] R\ X~ \\ @ oo @ e D) North iming Tower 5 emulate a “factory-installed” stacked display.
cargo: our children. Every school day, more than 25 million school-aged children are g WS \‘ W / E o : Task 3 — Conduct a study to evaluate the prototype DVI on the Virginia International
transported to and trom schoo_l on nearly 480,00Q school buses. This annually equates to : \\"6 =7 3) Poddocksutes : Roadway closed test track.
approximately 20 billion boardings and de-boardings of school buses throughout the United - " @\ Y2 \ € ’ - : : " - -

Slt)aotesz I\/Ian);/ of these boardinggs and de boardinggs result in school buses gitopped In the : Wi E \ ¢ N p D S : Task 4 — Disseminate the findings of this project
. . a . = . . . @ "\:::'... , | VIR RESO! F South Timing Tower .
roadway. This scenario is considered one of the most dangerous situations for a school bus = ® Aﬁ RO ®); H G) South Tech Shed
and its student riders. Connected-vehicle technology could be the solution for improving bus ® A NORTH || Forking N\ (H) The Gallery
: COURSE \\ Vieeving \":::“., | ) Patriot Classroom
conspicuity and increasing awareness among other roadway users of a stopped school bus. oF A \ e
o e g | gé ot Weoded , l".:".'
-\ = &
% Zhe Gadtory N
o . Methodology
L f';‘.’:.:‘:.‘.‘.'.;?p \ w Fuel : Twelve to 15 naive light-vehicle drivers will navigate through several stopped school bus
DN 4 0 ; :":“'"‘ : scenarios. A mid-sized sedan will be instrumented with the Virginia Tech Transportation
: P Parking : Institute data acquisition system (DAS) that will accurately record all relevant performance
W Water : data for subsequent analysis. It is anticipated that up to three additional confederate vehicles
: ;Z"“" : will be used during testing scenarios to provide a more realistic roadway environment (e.g.,
AL T il : school bus, light truck, light vehicle).
\::.\‘. % Showers :
I".I". S —— : This study will use a within-subject design. Three obscured stopped school bus scenarios
Climbing A . (events of interest) will be presented, each with a different stopped school bus notification
L e S VIR sicirss : condition (order counterbalanced). Based on the VIR track geometry/environment, it is likely
School Bus Stop on a Blind Curve with the : ”{go,;/g//; ]| : that the school bus will be positioned around a curve or over a hill during each scenario to
Potential for Oncoming Traffic : [=] X2 [m] ) S £ RACEPLEX  VIRGINIA : obscure the bus from the following vehicle driver’'s immediate vision. In addition to these
: ® X Gn pono - || INDUSTRIAL  MOTORSPORTS . . : . : .
h b _ : K : S[) e — H PARK  TECHNOLOGY : three scenarios, other basic driving tasks will be performed on the VIR track to provide a
RES earc O JeCtlveS : [=] : — p— : more robust driving experience and to avoid leading participants to expect the obscured
. . . . : Scan forwwwVIRnow.com COURSE | : stopped school bus scenarios.
The objectives of thIS 12-month study are threefold. First, the research team will develop a : SOWh\N 327 milos \\ - :
Concept of Operations ((?onOp_s ) for the connocted school bu_s. Second, the research team @ Pagfe?d‘é | / 33323\ ] The anticipated Independent Variable (1V) will be notification type (i.e., in-vehicle naotification,
will develop a prototyp_e, In-vehicle message display for f_oIIowmg yehlcles to alert them of a : \ \ & /,ﬁ% “ We.ﬁ'.f‘,t'.tce : roadway sign, none). Age will act as a covariate (younger, older). Anticipated Dependent
Stopped. school bus. F|na”y, the te-atn will Con(.jUCt prehmmary teStIrtg of the pI‘OtO'[ype driver- E / \\\\ X mmw‘?ﬁ’;}‘}:::zzﬂ/ "“\‘:3.:;\_::?% E Variables (DVS) of interest will be time_to_respond (e_g_, eye_drawing’ brake reaction time)’
vehicle interface (DVI) on the Virginia International Raceway (VIR) in southern Virginia. : L / L \ : final stopping gap (distance from school bus to light vehicle after light vehicle comes to rest),
: VIRginia International Raceway s : and unintended consequences (e.g., swerves, hard braking). Participants will also fill out
5 : subjective rating scales of acceptability (e.g., usefulness, trust) and will complete a sample of
NOtlfl cation CO N d itions : Virginia International Roadway Facility Map : open-ended questions.

* In-vehicle notification — This condition will include visual and auditory notifications/alerts
generated from the prototype DVI in addition to normal lighting/signals generated from
the stopped school bus (Image below on the left).

 Roadway sign — In addition to normal lighting/signals generated from the stopped school
bus, this condition will include a single roadway sign that displays a graphic representing,
“School Bus Stop Ahead,” from the 2009 edition of the Manual on Uniform Traffic Control
Devices (Image below on the right).

 None — an absence of either alternate notification system.

Once the evaluation is complete, the research team will execute several activities to
disseminate the findings of the project. First, the project will culminate in a draft final report to
be submitted to Connected Vehicle/Infrastructure University Transportation Center (CVI-
UTC) staff for review. The research team will submit the draft report one month prior to the
end of the contract. The final report will include background information, descriptions of
specific methods employed by the research team, results, a discussion of the results,
Implications, and future research needs. The suggested revisions from the CVI-UTC review
will be incorporated into a Final Report. The final revised report will be due on the last day of
the contract period. Lastly, the research team will be prepared to disseminate the project
findings via journal articles (e.g., AASHTO Journal, Thinking Highways, ITS International)
and presentations made at conferences and meetings (e.g., ITS America, Transportation
Research Board [TRB] annual meeting, American Association of State Highway and
Transportation Officials [AASHTO] annual meeting) in support of the CVI-UTC program.
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