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Motivation 

Advance the understanding of low sonic boom noise by evaluating metrics for certification and 
supporting field tests to gather noise impact data critical for regulatory assessment of future 
civilian supersonic fight. This supports P1: Improved Scientific Knowledge and Integrated 
Modeling in the NextGen 5 Pillar Environmental Approach.  
 
It addresses roadmap research question: 
 “What is needed from a standard to consider allowing supersonic flights over land?”  
by implementing research that supports:  

Civilian supersonics certification Task (7A)  
Community impact testing & protocol Task (7B) 

  The Civilian supersonics certification Task 7A is evaluating: 
–  Applicability of single event metrics for certification 
–  Approaches to removing atmospheric turbulence effects from measurements 
–  Strategic placement of microphones for certification ground measurements 

  The community impact testing & protocol Task 7B is evaluating: 
–  Noise monitors to optimize measurement requirements and minimize costs in future 

field tests.  
–  Social media as a supplemental means to observe social dynamics in the community 

that provide insights into community perceptions. 

Objectives 
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Schedule and Status 

Task 7B Milestone Dates  
Investigate instrumentation options ONGOING: Monitor type modified  
Purchase and test instrumentation March 2016  Extended to May 2016 
Compare instrumentation performance March 2016  Extended to May 2016 
Summarize instrumentation comparisons June 2016    Extended to July 2016 
Identify data analytics methods January 2016  ONGOING 
Summarize social media approach June 2016 
Compile Report July 2016 

  The social media monitoring (SMM) task as an ongoing exploration of SMM as an element of proactive 
outreach.  

  The ongoing instrumentation task will evaluate monitors and assess methods to capture the noise 
dose and monitor the community response outside of a formal survey research design.  

  These findings will facilitate assessment of noise dose response measurements in support of future 
NASA plans for US National community response testing using an experimental low-boom flight 
demonstrator X-plane (LBFD) aircraft  as part of the NASA Quiet SuperSonic Technology Program.   

 

Task 7A Milestone Dates  
Assess existing sonic boom datasets Completed August 2015 
Document variability in selected data Completed October 2015; thesis writing underway 
Investigate robustness of metrics Began September 2015; April 2016 presentations 
Developing “deturbing” approaches Underway 
Assessment of ground mic placement Begin Summer 2016 
Compile Report July 2016 

  Task 7A provides support to CAEP/WG1/SSTG. 



4 

Task A: Approach 

  Assess effects of turbulence on sonic boom metrics 

  Method: 
–  Treat atmosphere as finite impulse response filter (Locey & 

Sparrow, 2007) 
  Use atmospheric filters derived from NASA’s 2006 and 2007 field test 

data 
  Apply filters to signatures without turbulence 

–  Examine both N-wave and low-boom (industry partner) signatures 
–  Compute metric values before and after turbulizing the signatures 
–  Compute difference between before and after metric values 
–  Compute standard deviation (SD) of these changes 
–  Lowest standard deviation => most turbulence robust metric 
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Task A:  Results 

  Use key metrics suggested by (Loubeau, et al. 2015) on 
N-waves, processed by 10 filters to add turbulence: 

  B-weighted sound exposure level had the lowest SD for 8 out of 8 
traditional N wave signatures 

  E-weighted SEL had the next lowest SD 
  Similar results (not shown) for industry-supplied low-boom waves 
  This work informs CAEP/WG1/SSTG activities. 
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SMM Data we will 
access and observe

SMM Data we won’t 
have access to

Trend Observation Only: Social media sites have population sampling biases
 
 Some "people“ are: professional writers, PR for corporations, or can be bought

SMM is a soft sensor to observe community dynamics
Population-centric media: Facebook, Twitter, Instagram 

Search dependent on users with location feature on
Used to identify viral negative media in community

Press releases drafted to address negative media

Notional data access diagram

Social media monitoring as proactive outreach for new noise sources

Task B:  Approach & Accomplishments 

§ Understand Social Media Monitoring (SMM) utility in the case of a viral media response. 
§ Observe on-line posts and community dynamics regarding noise 
§ Use Social media monitoring to observe community dynamics during test 
§ Intended for public domain information only and not viewed as response data 
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Snapshot of hits on boom comments 
Echosec (

Assessment of noise monitors (ongoing effort) 
 
Ø  Lowest cost monitors may not be metric worthy monitors 
Ø  Ongoing effort to identify cost effective monitors that are 

metric worthy to augment existing field monitors 
Ø  Teaming with Volpe Labs to evaluate monitors 

Sample post 

SMM in Action 
SMM of sonic boom event 

in New Jersey 1/28/16 
Snapshot on SMM for F-35 
sonic boom “mistaken for 

earthquake” What did 
social media show?  

Task B:  Approach & Accomplishments 
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Interfaces and Communications 
  External 

–  Continued discussion with and feedback from NASA personnel 
and contractors involved in NASA’s sonic boom modeling program 

–  Sparrow continues work to support CAEP/WG1/SSTG: 
  Contributed to CAEP 10 Research Focal Point report 
  Many teleconferences 

–  Proceedings of 2nd International Sonic Boom Forum, Lyon, France 
(2-3 July 2015) was published 
  http://scitation.aip.org/content/aip/proceeding/aipcp/1685 

–  Mitch Gold is a Penn State student on the ASCENT Supersonics 
Social Medial Monitoring team. He is supported through the 
Federal Cyber Corps Scholarship for Service (SFS) program, 
offered and funded through the National Science Foundation and 
the Department of Homeland Security. The SFS program is 
administered by the Penn State College of Information Science 
and Technology and the Applied Research Lab. 

  Within ASCENT 
–  Industry partners being asked to contribute sample sounds for 

future tests 
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Summary 

  The Supersonics research efforts include investigating certification standards, 
evaluating factors for community noise impact standards, and methods to 
monitor community dynamics during tests of community acceptability of low 
boom signatures.  

  These topics are designed to support CAEP/WG1/SSTG and NASA activities 
on sonic boom research.  As the research progresses, relevant research 
aspects may involve the support of: testing, data acquisition and analyses, of 
field demonstrations, laboratory experiments or theoretical studies.  

  Next steps? 
–  Continue work to remove turbulence from ground signatures and 

optimize placement of microphones as part of certification testing. 
–  Ongoing effort to identify and test noise monitors 
–  Ongoing effort to conduct tests of SMM software and methods 

  Key challenges/barriers 
–  None at this time. 
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