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200-300 million cubic 
yards of debris

50-80 football 
stadiums



Quantify and Classify

Determine Ownership

Monitor Removal and Costs

$2 Billion

Presenter
Presentation Notes
So what??This is a lot of work, a lot of people, and a lot of money that we could reduceMonitoringFraudEvaluating load tickets



Application and Testing
LIDAR Technology After Hurricane Harvey
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“Windmill Bluff” Neighborhood

Google Earth, August 2017



“Windmill Bluff” Neighborhood

Presenter
Presentation Notes
Estimate Ground, Subtract, and Create a Height-above-ground (HAG) mapCollect regional data in wide-area mode and select areas in target mode  coordinate ground assessments with USACE  develop calculation approach using high SNR target mode data



Windmill Bluff Debris

Colored by Elevation & GIS road-
mask
Buildings + surrounds removed

Eligible debris parameters:
• Up to ~30 ft from curb
• Up to ~6.5 ft in height

Challenge from cul-de-sacs 
due to GIS cut-off

Presenter
Presentation Notes
Create debris mask and rulesets using GIS databases and FEMA guidanceUsing GIS data base road mask is overlapped with the point cloud30 ft from the curb – or masked border is chosen to represent debris location or area that FEMA assigns for debris removal.All objects beyond and from the road are taken off so that only debris remains



Accuracy of Estimates 

a

c

d

Volume estimates: MITLL USACE

a) Sage Mountain Ln 800 620

b) Colesberry Court 530 660

c) Hanneck Court 350 350

d) Windmill Bluff 900 910

Total Focus Area 3850 3630

b



3D Elevation Map, collection area = 50 mi2

Wide Area Debris Estimation

Automated Debris Volume Product

Algorithm for automated debris 
quantification

Demonstrated FOPEN debris quantification over wide-areas; USACE validated

FOPEN = Foliage penetration
USACE = U.S. Army Corps of Engineers

Presenter
Presentation Notes
This is a WAM covering 50 mi^2 area in which Google Earth map is overlaid with 3D point cloud converted to 2D map. the lower figure shows the debris heat map estimated using the method just explained. A high density debris heat map is separately generated from a high density scan indicated by the area enclosed by the rectangle and in the table we show that the estimated debris volume using low density and high density data collect provides values of volume very close to what ground engineers estimated.(How much is the debris volume here?).The algorithm is automated.



Ongoing and Future
Other Potential Uses



Wide Area Damage Assessment
Moderate Damage (Roof)

Major Structural Damage:

Total Loss:

Presenter
Presentation Notes
Automated detection possible through comparison to pre-disaster baseline model



Critical Infrastructure Inspection

Activity Awareness:

Active 
steam 
ventsUtility line highlight

Structural Integrity

Presenter
Presentation Notes
3D data enables the automated detection of post-storm damage (buildings, power lines)



AOSTB Puerto Rico Product Examples
Power Line Details within AOI
Vieques, Puerto Rico

N

Pole Height = 15m
Pole Height = 17.2m

Drop = 7.56m

2 METER WIDE TRANSECT TAKEN OVER POWERLINE

Infrastructure 
Status Monitoring



Modeling Water Heights

Advanced sensing will enhance many aspects of recovery and future 
preparedness



Transportation Impacts



Grant Development



Preliminary 
Damage 

Assessments



Potential Impacts
28

Speed of assistance

Accuracy of estimates

Cost of delivering assistance

Manpower required



Challenges

Presenter
Presentation Notes
FundingManpower for analysisRed tapeDisaster timelineCommunication and Trust



Next Steps



Questions?
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