o

Category 7 CAP grant - Massachusetts

e project objectives
— create structures data layer for 7 towns (—100 sg.mi.)
— prototype maintenance procedures
— report on successes, challenges, unresolved issues, feedback

e partners
— GIS staff in three Regional Planning Agencies
— GIS staff in towns
— other local officials esp. building and public safety

» key technologies
— Image classification using 4-band ortho and LiDAR
— address parsing software
— mobile data collection

e key standards

— structures data model
— FGDC draft address standard (URISA/NENA)



Presenter
Presentation Notes
This slide details the objectives, the partners, the key technologies and the standards that are relevant to our project.  We plan to use the CAP grant to develop best practices for the creation and maintenance of a structures data layer.  We will work with municipal staff in 7 towns and with their respective Regional Planning Agencies who have GIS expertise.  The first step uses 4 band color ortho imagery from the Urban Areas and related data collection efforts.  We have developed classification routines for this imagery using the Definiens image-processing software, first to identify impervious surface and then to mask out roads, driveways and other “flat” areas so that what remains is structures – the point layer consists of centroids for the structure “blobs”.   The points will be linked to address information from parcels that already exist for these towns – in cases where there are multiple structures or address information is missing we will depend on field work to fill in.   The key standards which support this effort are the structures data model and the draft FGDC address standard.  


Four Key Data Layers:

Buildings and Address Points

Accurately mapped using imagery and parcel
owner/address info
other statewide and local info

Parcels
Provide land use, ownership boundaries
Created on ortho and road base

Streets and Geocoding
Created on ortho base
“Linear” or estimated geocoding

Extensively used by private sector as well as govt
entities

Orthophoto
Accurate, intuitive base for all other GIS development
Large-scale permits site-specific use
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Presentation Notes
The work we will do builds on the previous CAP grant we received to write a strategic plan for Mass. Spatial data infrastructure.  This slide shows the four layers that we identified as critical for all GIS development and use in the state.  These are,  ortho imagery (also included, but not shown, is elevation data)  streets and address ranges, tax parcels and building points.  Through this CAP grant we are preparing to carry out one of the recommendations of the plan.  


o

What iIs a structure?

e Any building that -
— 1S photo-identifiable
— meets minimum criteria for size and use
— has an address and/or name
— Is accessible

e Key attributes of structures
plan was to assign categories/subtypes from Dept of Revenue land-use codes
additional photo-interpretation / fieldwork will be required

address - use FGDC draft address standard

— number
add_number_prefix, add _number, add_number_suffix

— roadname
pre_mod, pre_dir, pre_type, base _name, post_type, post_dir, post_mod
— building name
key = “building”
value = building_name

In addition to the USGS data model, “primary/secondary” on tax parcel


Presenter
Presentation Notes
This slide defines a structure in the context of our project as any building that is photo-identifiable (can be classified) and meets minimum criteria (sheds, traffic signal enclosures, other random infrastructure not supporting human occupancy would not be included.)

We have developed code to parse and standardize addresses using the FGDC standard.  


o

General strategy

e map buildings from photo and LiDAR
— point locations

e create a master address file
— use FGDC draft standard (URISA/NENA)

e match up buildings and addresses
— use street map and tax parcel site addressing
— plus site specific source maps

- field work
— work with regional partners and local officials

e maintenance
— leverage local work flow — building inspections, address assignment
— address validation — consistency to master street address guide

e communities differ (Just like counties, only more so)
— information gathering — who assigns addresses, who is notified
— no single workflow will be right for each community


Presenter
Presentation Notes
This slide details the sequence of our plan – first map the buildings, create a master address file from a variety of sources including NAVTEQ streets, link the buildings via NAVTEQ and parcel data, fill in gaps with field work.   The real challenge will be developing maintenance routines, since communities differ wildly in who assigns addresses and no single workflow is typical.  
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Presentation Notes
The next four slides show how the image classification works.  This one shows a “false-color” image with the Near Infrared band substituted for red, to illustrate a preliminary step in differentiating vegetation and identifying impervious areas.  The impervious areas shown here are roads, driveways and single-family dwellings (rooftops).  
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Presentation Notes
This image is a highly abstract one, derived from LiDAR where the outlines of what are presumed to be buildings or other vertical elements (some trees) are shown in bright purple on a brown background.  These outlines are identified as a sharp discontinuity in elevation where something “pops up” above the ground elevation.  This is essential a map of “slope” where the vertical elements, walls of structures, but also some trees  are highlighted.  
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Presentation Notes
The two previous datasets are combined so that the trees, which are not classified as impervious, are distinguished from the buildings and removed.  
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Presentation Notes
Finally, the rough footprint of the structures is pulled out as a raster. Several houses are missed because the elevation data is old and they had not been built when it was captured.  This illustrates the need for manual review.  
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Presentation Notes
In this image, the parcel outlines are combined with the previous datasets and the point data are created as centroids of the rough building footprints.  There are a very few glitches where multiple points are created on top of one footprint (actually this particular glitch has been eliminated), this also illustrates the need for manual review, but overall the extent to which the building points can be automated is truly remarkable. 
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Presenter
Presentation Notes
We have run similar routines, using shadow instead of lidar to highlight the buildings, for a number of towns in the Western part of the state – this slide shows the map of Williamstown MA with the streets and structure points at an intermediate stage of the processing of the link to parcels and addresses.    


Check that street
frontage matches.
If not, is it a vanity
address or an
absentee owner
mailing address?

Check segence
along street

If more than one
structure, then
field work may be
required

¥/
s16-620[ 80 1
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Presentation Notes
This slide illustrates the final transfer of address information from parcels with a discussion of the various QA routines that we need to run.  It shows structure points with addresses and street names and parcel boundaries. There are situations like vanity addresses, mailing address instead of site address and so on that need to validated.  In addition, this would be the basis for field work that needed to be done.  


Campus Map

Accessibility - Building Addresses - Download PDF map (5.2 ME} - Download JPG map (7.2 ME)

J Building List & Map ‘ | Map Only |

Building Types:

Academic & Admimistrative
® jthletic & Public Spaces
W Stiudent Dining Halls
® Student Residences
B view A

Find It:
® Admission (Bascom House)
® Alumni Relations (Mears House)
® Campus Life {Paresky Center)
® Conference Office (Brooks
Houze)
® '6Z Center for Theatre & Dance

® 1914 Library (off map)

® Administration (Hopkins Hall)
® Agard
® Alumni Center /Faculty House
® Armstrong (Mission Park)
® Art Faculty Studio
® B & L Building (Human
Resources)
® Bascom House (Admission)

® Bernhard Music Center

B

® Black Student Union (Rice

Property Addresses
CAMPUS PROPERTY LISTING

Property

Adams Block

Adams Memaorial Theatre
Agard House

Agway Barns (3)

B2 Morth (College Garage)
B&L Building Commercial
BaL Building/HR

B&L Building Residential
Bascom House

Beals House

Bernhard Music Center
Brinsmade House
Bronfran Science Center
Bronte House

Brooks House

Bronks House/Conference Office
Brown House East
Brown House \West
Fielding Brown House I-11
Bryant House

Burnett House

Calf Barn

Caretaker's House
Carlton House

Carter House
Chadbourne House
Chaffee Tennis House
Chandler Athletic Center
Chandler Commercial
Chandler House

Chapin Hall

Clark Hall

Clark House I-II

Class of *37 House

Class of *62 Center for Theatre and Dance

Caole Field House

Location

36-42 Spring Street
1000 Main Street

96 South Strest
304BC Denison Park Drive
54 Heating Plant Drive
100 Spring Street

100 Spring Street

100 Spring Street

33 Stetson Court

51 Jerome Drive

54 Chapin Hall Drive
71 Stetson Court

18 Hoxsey Street

733 Pine Cobble Road
953 Main Street

983 Main Street

33 Latham Strest

35 Latham Strest

179 Park Street

1020 Main Street

19 Walden Street
1587 Green River Road
60 Elm Tree Loop

51 Stetson Court

36 Morth Street

42 Stetson Court
Stetson RoadfLyne Lane
34 Spring Street
28-34 Spring Street
26 \Walden Street

62 Chapin Hall Drive
947 Main Strest

79 Southworth Street
51 Park Street

1000 Main Street

85 Stetson Road

Square
Footage
10,180
26,891
16,420
8,736
5,369
5,377
3,515
3,081
11,400
1,506
22,520
2,304
20,698
2,000
10,306
1,004
2,516

1,513
22,117
2,265

2,720
1,632
24,050
5,190
1,200
g7,001
9,137
2,443
22,244
12,620
2,022
5,863
106,000
16,099
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Presentation Notes
For campuses and similar situations with named buildings and multiple structures on a single large tax parcel, ancillary sources are necessary.  This slide shows a campus map for Williams College, with a list of buildings beside it.  We had to do the research to link the full list including addresses with the campus map.  The URISA/NENA standard has a very robust manner of handling “secondary” location information like building names.   


% WILLIAMS COLLEGE -- Address information assigned from campus map and property list.
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Presentation Notes
This slide zooms in on the campus with an ortho image and the labeled building points.  Some categories of ambiguous or incomplete data are highlighted in different colors.  
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Presentation Notes
This slide shows the ortho location of additional field work needed for a condo or multi-family complex of townhouses.   


o

Level of Effort — Williamstown Pilot

Desktop

e Single point inside parcel (assign parcel address) -- 2,119

Addresses assigned to trailers from trailer park map -- 230

Points identified on Williams College campus -- 130

Multiple building points in a single parcel assinged a new "entry point” with range — 223

Fieldwork
e Building points with no part of address known -- 219
= Building points assigned street name from parcels, but missing street number — 77

e 39 entry points added to represent 223 buildings
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Presentation Notes
This slide provides summary statistics for the pilot that we did in Williamstown.  It shows that the automated techniques eliminated about 90% of the field work – about 300 questionable sites remain out of almost 3000 addresses input into the process.  
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