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THE SPINNINGGLASS PROJECT

THE REAL VOYAGE OF DISCOVERY CONSISTS NOT IN SEEKING NEW
LANDSCAPES BUT IN HAVING NEW EYES.

- MARCEL PROUST, FRENCH NOVELIST
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THE SPINNINGGLASS PROJECT

CONCEPT
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 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.”

4 SPINNINGGLASS.ORG



THE SPINNINGGLASS PROJECT

WORK FLOW
STEPS
GATHER IMAGES
FIND COMMON OBJECT
ADJUST IMAGE
STACK ANALYSIS

GATHER 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.

i/ ?f = NG 4 PLANNED AUATION USE
L = _ i [ aweve. mviamon expansion :
T ﬁ'f d* 5 OTENTIAL NON-AVIATION USE X
W< By AL NO-AVIATION WITHIN 60 Gt~ B
7 o= — AIRPORT GATEWAY b
5 1 - LAND IN CONSERVATION AREA

FIGURE 2, OVERFISHING
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THE SPINNINGGLASS PROJECT
WORK FLOW
ADJUSTED IMAGES

THE PRINCIPLE IS TO ROTATE, SCALE, AND CENTER EACH IMAGE FOR
OBJECT COMPARISON.

FIGURE 4, SCALED AND CENTERED
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WORK FLOW
ANALYSIS
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.

FIGURE 6, OVER FISHING BUFFER

THE ANALYSIS PROVIDES THE PERCENTAGE OF COVERAGE FOR THE GIVEN
BUFFERED LAYER FOR EACH FILE AS WELL AS FOR THE TOTAL SAMPLE SIZE.
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THE SPINNINGGLASS PROJECT

PROCESSING

SPINNINGGLASS IMAGE PROCESSING MODEL

OFFERING SOLUTIONS THAT KEEP IT SIMPLE

SPINNINGGLASS CLIENT SPINNINGGLASS WEB CLIENT / REMOTE SERVER
- | I e IMAGES
o — M| l S XML
= S ]
I3
COMMON OBJECT COMMON OBJECT
ROTATION IMAGES ROIATION IMAGES
SCALE 'h‘ XML SCALE %‘ XML
BUFFER
BUFFER  Theme Select Theme Select

SPINNINGGLASS WEB CLIENT / SERVER

SPINNINGGLASS THINCLIENT
- > :
| [3

—_ B III

-

COMMON OBJECT

COMMON OBJECT ROTATION IMAGES
ROTATION W IMAGES SCALE XML
SCALE XML

Borren Theme Select

Theme Select

SPINNINGGLASS WEB CLIENT / SERVER WITH ON DEMAND PROCESSING SPINNINGGLASS HOSTING

o PROCESS HOSTING
3 THIN CLIENT MAGES
&
u lll ‘ﬁi : IMAGES APPLICATION PLUGINS
XML BATCH PROCESSING m
ON DEMMAND

i REMOTE ACCESS ﬁ
COMMON OBJECT ﬁ

JoB CONTROL
ROTATION IMAGES SECURE
SCALE % XML
BUFFER

Theme Select

THE SPINNINGGLASS PROJECT
MATT PASKUS O1-OCT-2010
WWW.SPINNINGGLASS.ORG

TYPES OF PROCESSING IMPLEMENTATIONS

CLIENT
CLIENT / SERVER
WEB CLIENT / SERVER WITH ON DEMAND PROCESSING

WEB CLIENT / REMOTE SERVER
THIN CLIENT

WEB CLIENT/REMOTE SERVER

LEAST COMMON REQUIREMENT

COMMON OBJECT
ROTATION

SCALE

BUFFER

THEME
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THE SPINNINGGLASS PROJECT
SPINNINGGLASS ACCESS
EMAIL LOGIN

TO LOGIN TO THE APPLICATION, SIMPLY LOGIN USING YOUR EMAIL
ACCOUNT. ACCOUNTS CAN BE GRANTED BY SENDING AN EMAIL TO
ACCESS@SPINNINGGLASS.ORG.

EvaL:
Passworo: - [

SPINNINGGLASS

WeeTERN WaeHINGT ON UNIVERST

FIGURE 7, SPINNING GLASS ACCESS
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THE SPINNINGGLASS PROJECT

PROJECT INFORMATION

- \

ADDING 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.

SPINNINGGLASS SPINNINGGLASS

ATION i PROJECT IN
y

2008_Land_Use

2009_Land_Ust

20090830_nw_

FIGURE 8, ADDING PROJECTS

DELETING PROJECTS

TO DELETE PROJECTS, USERS SELECT THE DELETE BUTTON (“X”) FOR THE
PROJECT SELECTED.
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THE SPINNINGGLASS PROJECT

FILE SELECTION
ADDING FILES

FILE UPLOADS ALLOWS USERS TO INPUT FILES THAT ASSOCIATE FOR THE
PROJECT.

Select file to upload by localhost

Look in: | (£ toMarkst

.E |
My Recent = =
Documents
Deskt e
i 2009 Land_Use Inve..  200SlandUsedpg  20080830_rw_small_...
x 3 N
o,
My Documents '."./ @
| rogrlf M |
r g_ |_d
My Computer 33080201ajpg 4480832433 _7adedc.. aend land_use 2010_... -
=
Fils name: || V| [ open |
My Network Files of type: | Images ("jpa. ~jpeg. ~af, “.png) ~ | [ Cancel ]

FIGURE 9, FILE SELECTION

WHEN THE ADD (“+”) SYMBOL. IS SELECTED, AN UPLOAD BROWSER

APPEARS. FILES CAN THEN BE ASSOCIATED AND UPLOADED TO THE
PROJECT.

DELETING FILES

TO DELETE FILES, USERS SELECT THE DELETE BUTTON (“X”) FOR EITHER THE
FILE SELECTED.
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THE SPINNINGGLASS PROJECT

EDIT

THE EDIT AREA IS WHERE MOST OF THE WORK TAKES PLACE. THE MENU
SELECTS ALLOW YOU TO ADJUST, ROTATE AND CENTER THE IMAGE.

EDIT SCREEN MAP

MESSAGE BOXx PROJECT INFORMATION FUNCTION MENU CHECK BOXES

SPINNINGGLASS
EDIT

matt Zviatime.org G

™ Reset™ imageMaster W View Scale

cgy-map-airport-tunneljpg

KB

2008_Land_Use_|

20030630_nw_small_plan_:

FIGURE 10, EDIT SCREEN MAPPING

FILE PIXEL COLOR INDEX PROJECT FILES MAIN VIEWING AREA

MESSAGE BOX
THE MESSAGE BOX DISPLAYS COORDINATES AND BRIEF FUNCTION DESCRIPTIONS
EXAMPLES:

COORDINATES:
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THE SPINNINGGLASS PROJECT

EDIT
PROJECT INFORMATION
PROVIDES LOGIN IN INFORMATION AND ASSOCIATED PROJECT.

EXAMPLE:

FRAME PROJECT
SPININGGLASS

EDIT

matt@viatime org Geography

FUNCTION MENU
THE FUNCTION MENU ALLOWS USERS TO NAVIGATE WITHIN SPINNINGGLASS.

EXAMPLE:
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THE SPINNINGGLASS PROJECT

FUNCTION MENU ICON QUICK REFERENCE

PROJECT BUTTONS

X+

& i

Iy

7
]
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-
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SECTION
PROJECT

PROJECT
EDIT

PROJECT

EDIT
ANALYSIS

EDIT
ANALYSIS

EDIT

EDIT

ANALYSIS

EDIT

EDIT

EDIT

EDIT

KEY

KEY
COLOR
AVERAGE

ANALYSIS

ANALYSIS

FUNCTION
ADD

DELETE

FOLDER

DIGITIZE

STREAM

EDIT

PROCESS

ANALYZE

EDIT
CENTER
POINT

ANCHOR

ADJUST

KEY

KEY
COUNT

COLOR
AVERAGE

CIRCLE
BUFFER

ORING
BUFFER

EDIT

DESCRIPTION
THIS IS THE ADD BUTTON. THIS ADD FILES
AND PROJECTS.

THE DELETE BUTTON REMOVES FILES AND
FOLDERS FROM PROJECT. DELETE IS
ALSO USED FOR DELETE KEYS.

TAKES USERS TO THE PROJECT FRAME

DIGITIZE POINTS ON IMAGE(S). USED FOR
ANALYSIS

STREAMS AND DISPLAYS IMAGE(S) COLOR.

TAKES USERS TO THE EDIT FRAME.

THIS PROCESSES THE DIGITIZED POINTS
AN DISPLAYS COLORS ASSOCIATED WITH
DIGITIZED PATH.

TAKES USERS TO THE ANALYZE FRAME

ROTATE IMAGE(S). WHEN SELECTED A
SLIDER APPEARS TO INPUT ROTATION
ANGLE.

SELECT CENTER POINT FOR ROTATION

THIS ANCHORS OBJECT FOR SCALING.
USED WITH ADJUST.

THIS ADJUSTS IMAGE(S) TO MASTER INDEX
IMAGE.

TAKES USERS TO THE KEY MAPPING
FRAME

WHEN SELECTED, A GRID CAN BE
CREATED TO SELECT KEY REGION FOR
SPECIFIED IMAGES.

THIS COLOR AVERAGES THE IMAGE. NOT
USED. ROUTINE IS USED FOR KEY COLOR
MAPPING.

CIRCLE BUFFER CAPTURES IMAGE PIXELS
COORDINATES WITHIN THE CIRCLE
BUFFER.

ORING BUFFER CAPTURES IMAGE PIXELS
COORDINATES WITHIN THE ORING BUFFER

SPINNINGGLASS.ORG



THE SPINNINGGLASS PROJECT

EDIT

CHECK BOXES

EXAMPLE:

- 1I.|'.

iew Scale

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 COLOR 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 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.

cgy-map-airport-tunnel jpg

2009_Land_Use_Inventory_

200508230_nw_small_plan_:
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THE SPINNINGGLASS PROJECT

EDIT

MAIN VIEWING AREA

THE MAIN VIEWING AREA IS THE WORKING ARE FOR EVERY IMAGE.

NI

e T 3

cgy-map-airpert-tunnel jpg
- il r - A g ."'""q..,ltll ¢
L1N \-_-' } A

2009_Land-_Use_lnventory_

-- o mAL @lén
20050530 _nw_small_plan_:

FIGURE 11, MAIN VIEWING AREA
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THE SPINNINGGLASS PROJECT

EDIT

WHEN THE ROTATION ICON IS HIGHLIGHTED, A SLIDER APPEARS WHICH
ALLOWS YOU TO CHANGE THE ANGLE OF THE IMAGE.

t@viatime.org football

Ny

_randall_stadium.gif

CENTERPOINT

THIS ALLOWS YOU TO PICK THE CENTER POINT FOR ROTATION.
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THE SPINNINGGLASS PROJECT

EDIT

ADJUSTING 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.

™ Rreset %7 imageMaster ™ View Scale

\T) ANCHOR

THIS SETS THE ANCHOR FOR ADJUSTING THE IMAGE.

ﬁ-‘ ADJUST

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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THE SPINNINGGLASS PROJECT

KEYMAPPING

ZILEGEND

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.

Kirby Drive

el bl [

U BN .

a!--IIl-J
a

.““ 05 106 107 08 m/,

.
N,\;_“ | Ll |

Taxane Banch

THE ANALYSIS THEN WILL CAPTURE THE COLORS ASSOCIATED WITH EACH
IMAGE TO HELP CORRELATE THE CORRECT THEME WITH A GIVEN PIXEL
LOCATION.

Percent v |=

Total

0x5B%3C1 11 £.4715£471
0x7FCTBO 133 54.065040¢

Colar

0xFFEFO0 144 58.5365852 §
0x148F41 16 6.50406504 I
0x008C458 | 17 6.9105691C
0xD98737 | 19 TI2IETVE | s

@lwlm wlola| o
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THE SPINNINGGLASS PROJECT

COLOR AVERAGING

COLOR AVERAGE

THIS IS USED TO FIND THE AVERAGE PIXEL COLOR. THIS FEATURE WAS USED
TO TROUBLESHOOT.

S

R e et T
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THE SPINNINGGLASS PROJECT

ANALYSIS

E DIGITIZING

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.

! A
FIGURE 12, DIGITIZING MAP WITHCIRCLE AND ORING BUFFERING

BUFFERING

' CIRCLE BUFFER

THE CIRCLE BUFFER CAPTURES THE PIXELS ON EACH LAYER. THE RADIUS IS
REQUIRED.

o ORING BUFFER

THE ORING BUFFER CAPTURES THE PIXELS ON EACH LAYER. THE RADIUS
FOR THE INNER AND OUTER RINGS ARE REQUIRED.
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THE SPINNINGGLASS PROJECT

ANALYSIS

% PROCESSING.

AFTER SELECTING THE PROCESSING ICON, COLORED SQUARES WILL
APPEAR. THIS REFERENCES THE DIGITIZED PATH

ANALYZE

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.

I Caolor Percent
0xFSFFF3 0.5524861¢

| 0xC108BC 0.5524861¢
OxA4BEA1 0.5524851¢
Ix88B284 0.5524861¢
0xB80B179 0.5524861¢
0xB88B7281 1.10497237
0x8AB983 0.5524861¢
0xBEB586 0.5524861¢
OxB4ASTE 0.5524861¢
0xEBFBES

I Coler I Total ] Percent | Color ‘ Total Percent
0000000 100 0xDF5338 | 61 25
o : .

0008000
DxDOFFO0
0x385100
0000000
0x0F5338
0008000
0xDOFF00
0x385100

alalalalm]=] =B =

rIlra|r M=l a]la =

FIGURE 13, ANALYSIS FOR CAPTURE BUFFERS.
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THE SPINNINGGLASS PROJECT
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THE SPINNINGGLASS PROJECT

ICON QUICK REFERENCE GUIDE

PROJECT BUTTONS
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SECTION
PROJECT

PROJECT
EDIT

PROJECT

EDIT
ANALYSIS

EDIT
ANALYSIS

EDIT

EDIT

ANALYSIS

EDIT

EDIT

EDIT

EDIT

KEY

KEY
COLOR
AVERAGE

ANALYSIS

ANALYSIS

FUNCTION

ADD

DELETE

FOLDER

DIGITIZE

STREAM

EDIT

PROCESS

ANALYZE

EDIT
CENTER
POINT

ANCHOR

ADJUST

KEY

KEY
COUNT

COLOR
AVERAGE

CIRCLE
BUFFER

ORING
BUFFER

DESCRIPTION
THIS IS THE ADD BUTTON. THIS ADD FILES
AND PROJECTS.

THE DELETE BUTTON REMOVES FILES AND
FOLDERS FROM PROJECT. DELETE IS
ALSO USED FOR DELETE KEYS.

TAKES USERS TO THE PROJECT FRAME

DIGITIZE POINTS ON IMAGE(S). USED FOR
ANALYSIS

STREAMS AND DISPLAYS IMAGE(S) COLOR.

TAKES USERS TO THE EDIT FRAME.

THIS PROCESSES THE DIGITIZED POINTS
AN DISPLAYS COLORS ASSOCIATED WITH
DIGITIZED PATH.

TAKES USERS TO THE ANALYZE FRAME

ROTATE IMAGE(S). WHEN SELECTED A
SLIDER APPEARS TO INPUT ROTATION
ANGLE.

SELECT CENTER POINT FOR ROTATION

THIS ANCHORS OBJECT FOR SCALING.
USED WITH ADJUST.

THIS ADJUSTS IMAGE(S) TO MASTER INDEX
IMAGE.

TAKES USERS TO THE KEY MAPPING
FRAME

WHEN SELECTED, A GRID CAN BE
CREATED TO SELECT KEY REGION FOR
SPECIFIED IMAGES.

THIS COLOR AVERAGES THE IMAGE. NOT
USED. ROUTINE IS USED FOR KEY COLOR
MAPPING.

CIRCLE BUFFER CAPTURES IMAGE PIXELS
COORDINATES WITHIN THE CIRCLE
BUFFER.

ORING BUFFER CAPTURES IMAGE PIXELS
COORDINATES WITHIN THE ORING BUFFER

VERSION: BETA
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