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Agenda

• Overview

• Augmented reality mobile application

• Crowd Sourcing

• Visibility and ceiling information 

• Wind Information

• Crowd sourcing “photo PIREPs”

• “MET visibility” versus “Aviation visibility” 

• PIREPS

• Nulling out NEXRAD latency

• Graphical Turbulence Guidance Nowcast (GTGN)
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Overview

• FAA Weather Research Programs

• Weather Technology in the Cockpit (WTIC)

• Aviation Weather Research Program (AWRP)

• Course objectives

• Outreach Wx enhancements being developed to resolve gaps and associated 

operational shortfalls

• Solicit feedback from users on research presented and high priority gaps and 

shortfalls
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AUGMENTED REALITY
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Augmented Reality Mobile Application

• Application developed to enhance training and address Wx knowledge gaps

• WTIC study by ERAU identified pilot lack of weather knowledge

• Application intended to serve as handy Wx resource and training tool

• Potential for experiential training with use of 3D
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Pilot Wx Knowledge Scores
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Pilot Wx Knowledge Scores
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Augmented Reality Mobile Application
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Augmented Reality - Example
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Augmented Reality – Future 3D



Augmented Reality

• Download app: WeatherXplore at Apple Store or Google Play

• Prototype has Survey tab to provide feedback
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CROWD SOURCING
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Crowd Sourcing

What is Crowd Sourcing
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• Goals

• Determine whether Crowd Sourcing weather information using cameras produces 

useful visibility information

• Prototype Crowd Source architecture for visibility information using Alaska Webcams

• Evaluate outputs of crowd sourcing for pilot utility

• Investigate potential for use as model observation inputs

• Compare utility of crowd source output to Webcam images
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Crowd Sourcing – Visibility Information



• Prototype Architecture

• Used Amazon Mechanical Turk

• Commercial crowd sourcing infrastructure, pay as you go

• Provides 24/7 access to worldwide “crowd” of “workers”

• Expectation Maximum (EM) algorithm to converge to solution

• Rate workers based on past performance (better workers lead to quicker 
convergence, weed out poor workers)

• Minimal training for workers

• Use Alaska webcams and third party camera

• Use Google Earth to add reference markers
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Crowd Sourcing – Visibility Information



Instructions

For the images below, use the clear air image as a reference and estimate the ground visibility (in 

Statute Miles) in the current image. If the image is entirely obscured, set a value of 0.0. If the visibility 

exceeds the scale, just set the maximum value of the scale.

Human Intelligence Task- Example



Crowd Sourcing – Visibility Information

• Summary of Findings

• 81.4% of the visibility results were within 20% of the ASOS visibility

• 16.5% were between 20% and 50%

• 2% were more than 50% from ASOS visibility

• ASOS results may not always provide maximum utility to pilots in “challenging” 

visibility conditions

• Pilot assessments of visibility conditions varied greatly

• Some cameras are not good choices for crowd sourcing 
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Crowd Sourcing – Visibility Information

• Summary of Findings

• Pilots found Crowd-Sourced outputs easier to evaluate than images and the FAA 

Camera looping for trends

• Pilots trusted Crowd-Sourced results compared to their own assessments

• Decision times on visibility significantly reduced

• Mechanical Turk provided large pool of workers, but participants varied so difficult to 

keep rated workers

• Hybrid system using machine learning and edge detection may provide best value 

and solutions 
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Crowd Sourcing – Visibility Information

• Recently completed successful demonstration of hybrid solution using edge detection 

software and crowd sourcing

• Edge detection used to measure visibility in certain conditions, monitors for changing 

conditions, and controls switch for sending images to the crowd to process when 

needed

• Hybrid solution significantly reduced the amount of crowd sourcing needed

• Looking at ways to get “volunteer” crowds to further lower costs

• “Selective crowd” likely to result in faster convergence and high confidence

• Adding additional logic to maximize quality and efficiency, and minimize costs

Next Phase

Connect with us socially #NBAA18  |  19



Crowd Sourcing – Ceiling Information

• Successfully demonstrated a similar process to crowd sourcing visibility to produce ceiling 

information 

• Modifying techniques to enhance performance and to perform a demo
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Crowd Sourcing – Wind Information

• Research employing convolutional neural network (CNN) machine learning techniques to 

determine answers to the questions:

• What are the key challenges involved in automating the determination of surface 

wind speed and direction over runways at uncontrolled airports using a single web 

camera? 

• What are the requirements on the configuration/placement of the web camera in 

relation to the wind sock to obtain the highest quality information?

• What is the expected reproducibility of the results?
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Crowd Sourcing – Wind Information

• Successful feasibility study using Harris Helios product and analytics to calculate wind 

speed and direction via a camera pointed at a wind sock

• Study identified camera position and performance for optimum results

• Analytics also detected issues with windsocks

• Additional imagery and training of analytics would improve results

• Applications and additional research under review
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Crowd Sourcing – “Photo PIREPs”
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Forward Looking Radar – Optical Character Recognition 



Crowd Sourcing – “Photo PIREPs”
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Forward Looking Radar – Object Classification



“MET Visibility” versus “Aviation Visibility”
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ASOS = 4 mi

CrS = 3.8 mi



“MET Visibility” versus “Aviation Visibility”
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ASOS = 9 mi

CrS = 2.0 mi

NOTE: MAX ASOS visibility is 10 miles



“MET Visibility” versus “Aviation Visibility”
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ASOS = 1 mi

CrS = 1.0 mi



“MET Visibility” versus “Aviation Visibility”
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ASOS = 8 mi

CrS = 2.0 mi



“MET Visibility” versus “Aviation Visibility”

Can crowd sourcing provide more utility than “MET Visibility?”
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ASOS = 8 mi

CrS = 2.0 mi

Mtn obs at 6 Mi, 15 mi



PIREPS
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Why Are PIREPs Important

• Pilots use PIREPs during pre-flight planning and during flight to get first-hand direct 

observations of weather

• Forecasters use PIREPs in developing and updating weather forecasts

• Pilots, dispatchers and ATC need PIREPs for strategic and tactical planning

A PIREP is the most direct way to help another pilot
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PIREPs

• Timely and accurate reports

• Late-reported PIREPs if time and location are reported accurately

• Null and light conditions, as well as conditions “as forecasted” are important reports

• Those requested through Air Traffic Control (ATC) or Flight Service Stations (FSS)

What types are useful?
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PIREPs

• Unaware that all weather conditions are important – as forecasted or not as forecasted

• Lack of confidence in ability to accurately assess weather conditions

• Lack of consistent guidance and criteria for WX reporting

• Low proficiency or comfort level with PIREP submission levels

• Belief that their PIREP will not be disseminated to others

Barriers to submitting PIREPs
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Study to Enhance PIREP Submittals

• Research Question: Which features on a PIREP submission tool do pilots believe will 

make them more likely to submit PIREPs?

Looking for features to increase submittals
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PIREPs - Screens Demo

• Open Demo File

• WTIC NBAA Screens Demo Slides.pptx
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NULLING NEXRAD LATENCY
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Nulling NEXRAD Latency

• Evaluated and selected method for radar nowcasting

• Selected methodology to support pilot study

• Implemented and evaluated forecast methodology

Latency vs forecast error in NEXRAD display?
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Nulling NEXRAD Latency
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Used modified processing 

technique to reduce latency

may be applicable for operations



Nulling NEXRAD Latency
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Various algorithms evaluated 

to do nowcasting



Nulling NEXRAD Latency
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Nulling NEXRAD Latency
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Nulling NEXRAD Latency
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Nulling NEXRAD Latency
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Nulling NEXRAD Latency
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Nulling NEXRAD Latency
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Nulling NEXRAD Latency
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GRAPHICAL TURBULENCE GUIDANCE NOWCAST (GTGN)
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Graphical Turbulence Guidance “Nowcast” (GTGN)

• Designed for use as a tactical turbulence avoidance product

• Rapid update cycle of 15 minutes, valid for next 15 minutes

• Observation-centric:

• Nudges GTG to better agree with most recent turbulence obs

• Uses both airborne (PIREPS, in situ EDR) and ground-based radar observations 

(NEXRAD Turbulence Detection Algorithm-NTDA)

• Outputs all sources of turbulence (low level, mountain wave, CAT, in-cloud) in a 3D map of 

EDR, same grid as GTG
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GTGN Operational Evaluation

• Evaluate and refine the product display

• Evaluate how the product is used by the crews

• Determine the GTGN product’s strengths and weaknesses

• Provide input to the FAA’s Safety Risk Management Approval Process

• Feed back from crews

• Identify shortfalls in capabilities and mitigation steps

• Identify potential enhancements to usability

Project Goals

Connect with us socially #NBAA18  |  50



51



52



GTGN Operational Evaluation

• More timely cockpit decisions due to real time access to data

• Reduction in pilot-controller workload from reduced communications

• Reduction in number of unnecessary pilot-initiated altitude deviations

• Reduction in excess fuel consumption and greenhouse gas emissions due to more 

aircraft operating at optimal flight altitudes

• Reduction in reallocated (“blocked”) airspace

Benefits identified to date
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Questions and Discussion

• Contact Information

• Gary Pokodner – FAA WTIC Program Manager

• Gary.Pokodner@faa.gov

• 202-267-2786

Connect with us socially #NBAA18  |  54




