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Introduction
—Wildlife Strike Dataset

—Foreign Object Debris (FOD)

—Bird Strikes
—Remote Sensing

—Problem Statement



Foreign Object Debris
—FOD?

—Groups of FOD



Abiotic & Biotic FODs: Examples 

—Abiotic —Biotic



Bird Strikes
—Bird-Aircraft collisions

—Occurrence: during takeoff & landing
—Impact:  engine/propeller, nose, & wings



What Bird Strikes Can Do



Remote Sensing (RS)
—Observing secluded data

—Study area
—IKONOS imagery

—High resolution imagery
—Sensors



IKONOS Image



Technologies

RS

q Environmental for Visualizing Images (ENVI) 
§ Analyze and Process Images

Geographic Information Systems (GIS)
q ArcView

• Mapping



Methodology

—Data: FAA Dataset (1990 
to 2008)

—Analytic procedure: 
focus on coordinates of 
airports in database

—Airport IATA codes
—International (Intl) US 

airports
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Identifying Hotspots vs. Coldspots

—John F. Kennedy Intl. 
Airport (JFK) 14 strikes

—Atlantic City Intl. 
Airport (ACY) No 
strikes

—Baltimore-Washington 
Intl. Airport (BWI) 3 
strikes

Record # Date Aircra
ft

Damag
e

Species

1 11/24/19
98

B-737 Engine Goose

2 07/31/19
99

B-737 Engine Gull

3 04/11/20
02

Cessna 
208

Windsh
ield

Horned 
Grebe

BWI Bird Strike Incidents

BWI Bird Species



ENVI

—IKONOS image of BWI
—Bands

-B, G, R, and NIR
—Display

- R, G, and B



ENVI Classification

—Unsupervised

—Isodata 
parameters

—Color mapping 

Raw Image Classified Image

Color Coded Image



Record # Class Type Class 
Color

1 Water Bodies I Black

2 Vegetation II Green

3 Vegetation III Dark 
Green

4 Vegetation I Light 
Green

5 Urban/Built-
Up III

Dark 
Gray

6 Urban/Built-
Up I

Light 
Gray

7 Urban/Built-
Up II

Gray

Results Cont’d
Classification Clumped 

Colors
Color Coded 

Clumped Image



Results Cont’d

Record # Class Type Area % Area (m² )

1 Water Bodies I 3.613 1,300,528.0000

2 Vegetation II 10.463 3,766,688.0000

3 Vegetation III 15.607 5,618,480.0000

4 Vegetation I 38.087 13,711,440.0000

5 Urban/Built-Up 
III

6.782 2,441,680.0000

6 Urban/Built-Up I 17.172 6,181,824.0000

7 Urban/Built-Up 
II

8.010 2,883,424.0000

Classification Distribution Statistics



Results
—Post classification

-Clumping
-Class statistics

—US Geological Survey land use/land cover

—Ground truthing



Future Work
—JFK

—ACY
—Analysis of all airports

—Background Literature



Conclusion
—Remotely sensed [BWI]

—Classified land features
—Obtained vital classification data

—Future research needed
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