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The real voyage of discovery consists not in seeking new 

landscapes but in having new eyes. 

 

- Marcel Proust, French Novelist
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ConceptConceptConceptConcept        
Background Background Background Background     

 
In recent years, airlines have introduced a new business model 

shifting to smaller regional airports in order to reduce costs 

while at the same time offering convenience for air travelers.  

This shift, while easing demand constraints at larger airports, 

will increase the number of flight segments above Puget Sound 

altering the land uses below each new segment.  The aviation 

industry and the Federal Aviation Administration (FAA) recognize 

that there are constraints and considerations in regard to land 

use compatibilities. 

 

The airline industry is highly speculative, and the economic 

drivers associated with the airline industry are dynamic. Over the 

last twenty years, Bellingham International Airport (BLI)  has 

seen high turnover with six carriers ceasing operations. The Port 

of Bellingham has spent considerable investment on BLI and 

considers the number of flights and destinations beneficial for 

the communities of Whatcom County. It is projected that 

commercial jet traffic will annually increase between 2%-5% 

through 2050. The emergence of jet aircraft and residential 

growth, are beginning to conflict especially as Bellingham 

services more Canadian passengers. BLI not only impacts 

Whatcom County but the entire Puget Sound region. An aircraft 

descends into BLI well outside the Whatcom County region 

adding additional risks to other communities. The cities of 

Everett, Seattle (Boeing Field) and Bremerton are interested in 

growing their local aviation economies. This adds additional 

layers into land use mitigation in multiple regions without the 

consent of that bordering region. 

 

 

Project DescriptionProject DescriptionProject DescriptionProject Description    

 

SpinningGlass.org allows individuals to conduct comparative 

analysis (image differencing) within their own graphical 

environment. By finding a common object on a selection of 

random images provides the initial step into measuring change 

bordering the selected object. As the application drills down 

through each image, various buffering can be conducted to find 

patterns, frequencies, and change that can assist with marketing, 

land use, research and other related fields.” 
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Work FlowWork FlowWork FlowWork Flow    
StepsStepsStepsSteps    

Gather images 

Find Common Object 

Adjust Image 

Stack Analysis 

 
Gather Images & Find Common objectGather Images & Find Common objectGather Images & Find Common objectGather Images & Find Common object    

    

The above four images represent airport land use maps. The idea 

behind spinningGlass is to find a common object for alignment. 

The black squares represent the common object. The application 

scales each image and aligns the images with a master image and 

creates a common scale. 

 

 

 

  
Figure 1, Example Work : Airports  

  
Figure 2, Overfishing  
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Work FlowWork FlowWork FlowWork Flow    
 
Adjusted ImagesAdjusted ImagesAdjusted ImagesAdjusted Images    

    

The principle is to rotate, scale, and center each image for 

object comparison. 

    

 

 

Figure 3 Scaled, centered,  and rotated  

 
Figure 4, Scaled and centered 
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Work FloWork FloWork FloWork Flowwww    
 
AnalysisAnalysisAnalysisAnalysis    

    

Buffering is used to analyze the image layers. The application will 

find the colors (Themes) for each image and do a comparative 

analysis for the given area that the buffer overlays. 

 

 

    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The analysis provides the percentage of coverage for the given 

buffered layer for each file as well as for the total sample size. 

 
 

 
 

Figure 5, Digitized flight patterns Buffered 
 

 
 

 Figure 6, Over Fishing Buffer 
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         ProcessingProcessingProcessingProcessing    
    

 
 
Types of Processing ImplementationsTypes of Processing ImplementationsTypes of Processing ImplementationsTypes of Processing Implementations    

 

• Client 

• Client / Server 

• Web Client / Server with on Demand Processing 

• Web Client / Remote Server 

• Thin Client 

• Web Client/Remote Server 

 

Least Least Least Least Common Common Common Common RequirementRequirementRequirementRequirement    

    

• Common Object 

• Rotation 

• Scale 

• Buffer 

• Theme 
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SpinningGlass AccessSpinningGlass AccessSpinningGlass AccessSpinningGlass Access    

    
Email LoginEmail LoginEmail LoginEmail Login    

 

To login to the application, simply login using your email 

account. Accounts can be granted by sending an email to 

access@spinningGlass.org.  

 
 

 
Figure 7, Spinning Glass Access 
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Project InformationProject InformationProject InformationProject Information    

    

    
    
Adding ProjectsAdding ProjectsAdding ProjectsAdding Projects    

    

Project Information allows users to create projects and select 

files that associate for the project. 

 

When the add (“+”) symbol is selected, a text field is displayed 

where users can enter a new project name and when complete, hit 

the via key. The project will then appear as a button on the right. 
 

  

Figure 8, Adding Projects  

  
 
Deleting Deleting Deleting Deleting ProjectsProjectsProjectsProjects    

    

To delete projects, users select the delete button (“x”) for the 

project selected. 
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File SelectionFile SelectionFile SelectionFile Selection    
    

Adding FilesAdding FilesAdding FilesAdding Files    

 

File uploads allows users to input files that associate for the 

project. 

 

 

 

When the add (“+”) symbol is selected, an upload browser 

appears. Files can then be associated and uploaded to the 

project.  

 

Deleting FilesDeleting FilesDeleting FilesDeleting Files    

    

To delete files, users select the delete button (“x”) for either the 

File selected. 

 

 
Figure 9, File Selection 
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EditEditEditEdit    
 

 
 
The Edit area is where most of the work takes place. The menu 

selects allow you to adjust, rotate and center the image. 
 

 

EDIT SCEDIT SCEDIT SCEDIT SCREEN MAPREEN MAPREEN MAPREEN MAP    
 

Message Box  Project Information Function Menu Check Boxes 

 
 

 
Figure 10, Edit Screen Mapping 

 
 

File Pixel Color Index     Project Files              Main Viewing Area 

 

 

Message BoxMessage BoxMessage BoxMessage Box    
    

The message Box displays coordinates and brief function descriptions 

 

Examples: 

 

Coordinates: 

     
 

Function Description 
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EditEditEditEdit    
 

Project InformationProject InformationProject InformationProject Information    
 

Provides login in information and associated project. 

 

Example: 

 

Frame  Login  Version Project  

 
 

 

Function MenuFunction MenuFunction MenuFunction Menu 
 

The function menu allows users to navigate within spinningGlass. 

 

Example: 
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EditEditEditEdit    
 

Function Menu Icon Quick ReferenceFunction Menu Icon Quick ReferenceFunction Menu Icon Quick ReferenceFunction Menu Icon Quick Reference    

    

Project Project Project Project ButtonsButtonsButtonsButtons    SectionSectionSectionSection    FunctionFunctionFunctionFunction    DescriptionDescriptionDescriptionDescription    

 

Project Add This is the add button. This add files 

and projects. 

 

Project 

EDIT 

Delete The Delete button removes files and 

folders from project. Delete is 

also used for delete keys. 

 

Project Folder Takes users to the project frame 

 

Edit 

Analysis 

Digitize Digitize points on image(s). Used for 

analysis 

 

Edit 

Analysis 

Stream Streams and displays image(s) color.  

 

Edit Edit Takes users to the Edit frame. 

 

Edit Process This Processes the digitized points 

an displays colors associated with 

digitized path. 

 

Analysis Analyze Takes users to the Analyze frame 

 

Edit Edit Rotate Image(s). When selected a 

slider appears to input rotation 

angle. 

 

Edit Center 

Point 

Select Center Point for rotation 

 

Edit Anchor This Anchors object for scaling. 

Used with Adjust. 

 

Edit Adjust This Adjusts Image(s) to Master Index 

Image. 

 

Key Key Takes users to the Key Mapping 

Frame 

 Key Key 

Count 

When selected, a grid can be 

created to select key region for 

specified images. 

 

Color 

Average 

Color 

Average 

This color averages the image. Not 

used. Routine is used for key Color 

mapping. 

 
Analysis Circle 

Buffer 

Circle Buffer captures image pixels 

coordinates within the circle 

buffer. 

 
Analysis oring 

Buffer 

oring Buffer captures image pixels 

coordinates within the oRing Buffer 

    

1
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EditEditEditEdit    
    

Check BoxesCheck BoxesCheck BoxesCheck Boxes    

    

Example: 

 
 

Reset – Resets the current image if it has been either rotated or scale 

adjusted. 

 

Image Master – the Image Master is the main image that all other images adjust 

too. 

 

View Scale – allows users to toggle on and off the scale boxes associated 

with the common object. 

 

 

File Pixel ColorFile Pixel ColorFile Pixel ColorFile Pixel Color Index Index Index Index    

 

This represents the Pixel color for each file at the associated X,Y Coordinate 

within the working window. The color boxes are numbered and associate to 

the files associated with the project. 

 

X,Y Coordinate          File Pixel Color Index 

 

 
 

Project FilesProject FilesProject FilesProject Files    

 

This is a selectable column that is associated with the project. The selected 

file is highlighted in blue and after selected will appear in the main viewing 

area. 
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EditEditEditEdit    
    

Main Viewing AreaMain Viewing AreaMain Viewing AreaMain Viewing Area    

    

The main viewing area is the working are for every image. 

    

    
Figure 11, Main Viewing Area 
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EditEditEditEdit    
 

 RRRRotateotateotateotate    

    

When the rotation icon is highlighted, A slider appears which 

allows you to change the angle of the image. 

 

    

 
Figure 12, Rotation 

 

 

CenterPointCenterPointCenterPointCenterPoint    

    

This allows you to pick the center point for rotation. 
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EditEditEditEdit    
 

Adjusting to image masterAdjusting to image masterAdjusting to image masterAdjusting to image master    

    

    

When the imageMaster is selected, the image must have a common 

object that all the other images will adjust to. This is doe by 

using both the imageMaster checkbox and then selecting the 

anchor button to highlight the common object. 

 

 
 

 

 

 
Figure 13, Selecting and anchoring the common object 

 

AnchorAnchorAnchorAnchor 

 

This sets the anchor for adjusting the image. 

 

 AdjustAdjustAdjustAdjust    

 

 

After the anchor has been set and the box defined the image will 

be adjusted to the master image once the adjust button is 

selected. 
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         KeyMappingKeyMappingKeyMappingKeyMapping    

LLLLegendegendegendegend  
 

The legend marker defines a common color mapping between all 

the presented images in the specific project. This done to analyze 

common themes when selecting a given region. 
 

 

 

 
 

 

When the first click is selected, a text box is presented and can 

be used to label the theme or key for further referencing. The 

legend then shows a number inside the icon in order to let you 

know which one is being selected. 
 

 
 

 

The analysis then will capture the colors associated with each 

image to help correlate the correct theme with a given pixel 

location. 
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Color AveragingColor AveragingColor AveragingColor Averaging    
 

 

Color AverageColor AverageColor AverageColor Average    

    

This is used to find the average pixel Color. This feature was used 

to troubleshoot. 
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AnalysisAnalysisAnalysisAnalysis    
    

    DigitizingDigitizingDigitizingDigitizing    

 
 

After selecting the digitizer, drag the over a given region. There 

is a starting click and an ending click after finished digitizing. 

Each x,y Is recorded and the colors will appear after select 

Processing. 
 

 

 
Figure 12, Digitizing Map withCircle and Oring  buffering 

 

 

BufferingBufferingBufferingBuffering    
    

 Circle Buffer  Circle Buffer  Circle Buffer  Circle Buffer   

 

The circle buffer captures the pixels on each layer. The radius is 

required. 

 

 

oRing BufferoRing BufferoRing BufferoRing Buffer 

 

 

The oRing Buffer captures the pixels on each layer. The radius 

for the inner and outer rings are required.    
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AnalysisAnalysisAnalysisAnalysis    
 

Processing.Processing.Processing.Processing.    

    

 
 

After selecting the processing icon, colored squares will 

appear. This references the digitized path 
 

AnalyzeAnalyzeAnalyzeAnalyze 
 

After the buffers are selected, the data can be analyzed by 

selecting the analyze button. The percentage of a certain color 

is presented which can represent a theme, depending on the users 

requirements. 
 

 
Figure 13, Analysis for capture buffers. 



The SpinningGlass Project  

S                                                                        SpinningGlass.org 

 

23 

 



The SpinningGlass Project  

S                                                                        SpinningGlass.org 

 

24 

 

    

ReferencesReferencesReferencesReferences    

    

    
AUTHORSAUTHORSAUTHORSAUTHORS    

 

Mocock, C. Essential ActionScript 3.0, Oreily Media Inc, 2007, 

Sebastopol, CA 

 

Shupe, Learning ActionScript 3.0: A Beginner's Guide, O’Reily 

Media, Inc , Oreily Media Inc, 2007, Sebastopol, CA 

 

 

WebsitesWebsitesWebsitesWebsites    

    

Soulwire  Arts and Technology, BitmapData Average Colours 

Code : Finding the Average Colours in an Image 

<http://blog.soulwire.co.uk/code/actionscripthttp://blog.soulwire.co.uk/code/actionscripthttp://blog.soulwire.co.uk/code/actionscripthttp://blog.soulwire.co.uk/code/actionscript----3/extract3/extract3/extract3/extract----

averageaverageaverageaverage----colourscolourscolourscolours----fromfromfromfrom----bitmapdatabitmapdatabitmapdatabitmapdata>>>> 

 

ADOBE Software Help Files, Version CS4 

 

SoftwareSoftwareSoftwareSoftware    

 

PHP 5.3.21ubuntu 

Vmware  Player 3.0.1 

ADOBE FLASH CS4 , Actionscript 

MYSQL 5.1.41 

Ubuntu Linux 



The SpinningGlass Project  

S                                                                        SpinningGlass.org 

 

25 

    Icon Icon Icon Icon Quick Quick Quick Quick ReferenceReferenceReferenceReference Guide Guide Guide Guide        

 
 
Project Project Project Project ButtonsButtonsButtonsButtons    SectionSectionSectionSection    FunctionFunctionFunctionFunction    DescriptionDescriptionDescriptionDescription    

 

Project Add This is the add button. This add files 

and projects. 

 

Project 

EDIT 

Delete The Delete button removes files and 

folders from project. Delete is 

also used for delete keys. 

 

Project Folder Takes users to the project frame 

 

Edit 

Analysis 

Digitize Digitize points on image(s). Used for 

analysis 

 

Edit 

Analysis 

Stream Streams and displays image(s) color.  

 

Edit Edit Takes users to the Edit frame. 

 

Edit Process This Processes the digitized points 

an displays colors associated with 

digitized path. 

 

Analysis Analyze Takes users to the Analyze frame 

 

Edit Edit Rotate Image(s). When selected a 

slider appears to input rotation 

angle. 

 

Edit Center 

Point 

Select Center Point for rotation 

 

Edit Anchor This Anchors object for scaling. 

Used with Adjust. 

 

Edit Adjust This Adjusts Image(s) to Master Index 

Image. 

 

Key Key Takes users to the Key Mapping 

Frame 

 Key Key 

Count 

When selected, a grid can be 

created to select key region for 

specified images. 

 

Color 

Average 

Color 

Average 

This color averages the image. Not 

used. Routine is used for key Color 

mapping. 

 
Analysis Circle 

Buffer 

Circle Buffer captures image pixels 

coordinates within the circle 

buffer. 

 
Analysis oring 

Buffer 

oring Buffer captures image pixels 

coordinates within the oRing Buffer 
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