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Questions on 2020 Census Readiness Canvassing Test

e |s proportion of national blocks (12,600) sufficient test?
« As of 2010, 11,166,336 (US + territories) = 0.113% (not even 1%)

» Expanded canvassing test argues for automating In-Office Canvassing
(but you know that already, | think)

* Does test in single locale cover all potential addressing issues?
» Decision rules for one part of the country might not apply uniformly

« Multiple tests for metro areas with differing demographic trends
» Fast growth (e.g., Las Vegas)
» Fast decline (e.g. Detroit)
» Relative stability (e.g., Pittsburgh)

 Demographic restructuring (e.g., influx of immigrants from war conflict,
migration of retiring Baby Boomers) might be evident in address growth
or decline over a ten year period, even if it is not always trackable
refuges or recent immigrants.



Quality Expectations

* In-Field checking
» 25% goal but testing under 1% - what check rate achieved in past?

» Consider regressing check rates to qualify base rate (recent automated
technologies should improve check rates, so regression gives baseline)

* In-Office Review
* Imagery checks use what source(s)?

* Again, | urge use of automated pattern recognition to identify changes,
Instead of manual image checks

* Reduce Active and On-Hold category size with ancillary data

» Data integration issues will arise (differing attribution categories over
time, for example) and will take time to address, but still less expensive
than additional In-Field checks.



Ancillary Data Sources

» GIS data sources for residential areas / structures
» Parcel databases (updated locally and often at cycles < 1 year)
 NLCD impervious surface? (mostrecent version is 2011, 30 m resolution
» Global Human Settlement Layer (GHSL) an EU product, 38 m resolution

Last two won't ID individual addresses but could give current information on
changed residential areas

* Fine resolution imagery data sources (1m or finer)
* IKONOS (launched 1999), QuickBird (2001), OrbView (2003)
 WorldView (v1=0.44m pan, 2007; v2 = 50cm color 2011; v3 30cm 2015)
» Airborne LIDAR (1m, 3m) — USGS partial coverage for nation
 DigitalGlobe, Blackbridge Geomatics (Planet Labs); ApolloMapping




Automated Imagery Review

o Automated pattern recognition of imagery (Shih 2010)
o Statistical pattern recognition (Duda et al 2001)

* Object-Based Image Analysis, or OBIA (Blaschke 2010; Bian 2009)

* Image segmentation (Neubert et al 2008, Hay & Castilla 2008, Lang, 2008)
* Point-based, edge-based, region-based methods

» ‘Segments” = regions generated by geometric criteria (texture) or statistical
(homogeneity in 1+ bands or feature space dimensions).

» Segments add spectral info (mean values per band, mean ratios, variance)

« Segments add spatial info (distances, neighborhood delineation, topologies)
that can be compared against expectations (e.g., what is average space
between house and detached garage, versus between houses)

« Spatial info especially informative in suburban and rural areas, where some
GIS data sources (e.g., NLCD) tend to underestimate residential areas



Software, Analysis Methods and Quality Control

* OBIA & Image Segmentation Software
» eCogntion (2000) a Definiens (2007?)
» Feature Analyst, SAGA, ENVI Feature Extraction, ERDAS Imagine 9.3
» Open Source: Hierarchical Split Merge Refinement (HSMR) tools

e Analysis Methods
 CART (classification and regression trees)
* Machine Learning
e Support Vector Machines
o Artificial Neural Networks

These are heuristic not confirmatory methods. Uncertainty assessment
iInvolves confusion matrices, random perturbation, sensitivity analysis,
simulation, bootstrapping, and similar methods to establish probability
distributions and confidence intervals for the given samples.
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