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VANGARD was motivated by UNWG recommendations

 Urban Air Mobility (UAM) Noise Working
Group (UNWG) white paper
recommended human response study to
understand community variation in noise

perce ptl on Urban Air Mobility Noise: Current Practice,
. Stu dy Aims: Gaps, and Recommendations
( 1 ) Ad d reSS i n S Ufﬁ Cie nt d ata O n h u m a n Stephen A. Rizzi, Langley Research Center, Hampton, Virginia
. . Dennis L. Huff, Glenn Research Center, Cleveland, Ohio
n O I S e re S po n S e to Va rl ed pa Sse n g e r D. Douglas Bji;'d, Jr., Langley Research Center, Hampton, Virginia
an d eq u |Va | e nt_ ca rg o) UAM a | rcraft Paul Bent, Boeing R&T, St. Louis, Missouri
. . . Brenda S. Henderson, Glenn Research Center, Cleveland, Chio
frO m g eog ra p h ICa I |y d IStI n Ct Kyle A. Pascioni, Langley Research Center, Hampton, Virginia
CO m m u n iti e S . D. Caleb Sargent, Sikorsky Aircraft, Stratford, Connecticut
David L. Josephson, Josephson Engineering, Santa Cruz, California
(2 ) D eve I O p re m Ote p Sych O a Co u Sti C Mehmet Marsan, Federal Aviation Administration, District of Columbia
. Hua (Bill) He, Federal Aviation Administration, District of Columbia
teSt| ng p I atfo rm tO eva I U ate h U m a n Rayce Snider, Bell Flight, Ft. Worth, Texas

noise response across widespread
populations and communities.

October 2020




VANGARD test objectives focused on departure/approach flight e
phases and responses from geographically distinct areas

« How do annoyance responses differ/change as a function of:
* Test Objective 1: Low versus high noise environments?

» Test Objective 2: Phase of flight?
» Test Objective 3: Distance from arrival and departure operations?
» Test Objective 4: Different objective parameters (e.g., noise metrics)?

» Test Objective 5: Noise sensitivity (from post-test questionnaire)?

» Test Objective 6: Between controlled conditions (laboratory-based kiosk
test) and remote tests that are more under the control of the participant?




VANGARD test UAM aircraft sound stimuli obtained from Q
multiple Original Equipment Manufacturers (OEMSs)

- 6 UAM vehicles * 28 departure sounds * 67 unique sounds
* 27 approach sounds « 3 sounds each repeated
* 12 cruise sounds 2 more times: 73 total
« Binauralized test stimuli

NASA UAM Reference Vehicles (some included) Additional UAM sounds from
~ . OEMs
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NASA Remote Psychoacoustic Test Platform was developed to

prepare for VANGARD

l Test Application /—P Test Subject

Computers
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Sound Volume
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Services Cloud +
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@ Remaote Psychoacoustic Testing Platform Studies

Status: Not Started

Future Aircraft Sound
Study

Please make sure you are in a quiet
environment before starting.
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Test Subject
Responses

Imagine hearing this sound several times each day while outdoors and near your home.

How annoying would this sound be to you?
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Test administered to 300+ participants from three metropolitan S
regions from August 27 — September 30, 2025

 Divided postal areas into “low noise” and “high noise” areas

@ Low Noise Postal Area © High Noise Postal Area
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» Recruiter (Floor23) leveraged online networking to recruit test subjects



Multiple test reviews were completed in preparation for

VANGARD test

 NASA Branch Test Review Panel Approval
» Assessed test’s scientific merit and likelihood of success

* NASA Institutional Review Board Approval (elRB Number STUDY00000862, FWA
Number 00019876)

» Approved that test protects human test subjects

* Privacy Threshold Analysis (PTA) 3406615 and Privacy Impact Assessment (PIA)
4146570

« Approved that test protects Personally Identifiable Information (PII)

» United States Office of Management and Budget (OMB) Paperwork Reduction Act
(PRA)/Information Collection Approval (OMB Control Number 2700-0196)
» Approved test’s burden on participants, recruitment methods, analyses methods, and test
objectives

« NASA Remote Psychoacoustic Testing Platform Accessibility Conformance Report
Update

» Documented that Remote Psychoacoustic Testing Platform provides access to people with
disabilities (to comply with Section 508 of the United States’ Rehabilitation Act of 1973)



Response difference found between “low” and “high” noise

postal area participants
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Having varied audio devices and manual calibration does not

appear to change overall average responses

» 40 test subjects recruited from around Hampton Roads, VA

» 20 subjects in control group with kiosk tablet-headphone
pair and fixed volume levels

- B Associated NASA TM: Sound
1 Level Calibration of a Kiosk
for Psychoacoustic Testing
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sound stimuli
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VANGARD test conducted with initial findings showing UAM noise &

response difference between high and low postal area participants

» Other initial test results not presented:
* (Test Objective 2) Responses statistically the same for departure and approach sounds

» (Test Objective 3) Percent Highly Annoyed (>= 8 annoyance ratings) for departure and approach
increases at sideline distances < 1000 ft

» (Test Objective 4) Observed annoyance against different noise metrics in addition to A-SEL
» (Test Objective 5) Observed annoyance vs. noise sensitivity

* Investigation into VANGARD test data continues

 NASA TM on stimuli generation and remote testing platform updates: VANGARD Test
Preparation.

« Analysis document to be released in coming months
« Will provide response data and sound descriptions
+ Aircraft identities will remain anonymous
» Sound pressure time histories will not be released
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» All images in this presentation were generated internally by NASA
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Response difference found between “low” and “high” noise
postal area participants
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No difference found in mean annoyance responses to approach Q
and departure flight phases
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Percentage Highly Annoyed for approaches and departures may
be greater than for cruise at sideline distances < 1000 ft

VANGARD Main Test, Percent Highly Annoyed with Distance

Departure Cruise Approach
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Noise Sensitivity Post-Test Survey results may help determine @y
other objectively measurable factors affecting annoyance

Mean Annoyance vs Weinstein Noise Sensitivity, R2 =0.10
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Mean Response
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With VANGARD Main Response Group 1

50 ) 60 65 70 79 80 85
A-Weighted SEL [dB re 20uPa]

<] VANGARD Kiosk In-Person, 20 Subjects

[>VANGARD Kiosk Off-Center, 20 Subjects

O VANGARD Main Low Noise Postal Area, 137 Subjects
OVANGARD Main High Noise Postal Area, 171 Subjects
ZXHULC, 40 Subjects

W VANGARD Main Response Group 1, 31 Subjects




Mean Response

Not at All Annoyed
Extremely Annoyed

0
10

With VANGARD Main Response Group 2
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With VANGARD Main Response Group 3
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