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ATCATC--67 Project Overview67 Project Overview

 ATCATC--67: Task Order 7 of FEMA Task Order 67: Task Order 7 of FEMA Task Order 
ContractContract

 During Phases 1, 2 and 3:During Phases 1, 2 and 3:
–– evaluated potential enhancements to the existing paperevaluated potential enhancements to the existing paper--based based 

RVS procedureRVS procedure

–– developed a conceptual overview of needed software developed a conceptual overview of needed software 
functionalityfunctionality

–– conducted a User Needs Assessment and a User Needs conducted a User Needs Assessment and a User Needs 
Assessment Report (continually updated)Assessment Report (continually updated)

–– developed Alpha and Beta versions of Rapid Observation of developed Alpha and Beta versions of Rapid Observation of 
Vulnerability and Estimation of Risk (ROVER) softwareVulnerability and Estimation of Risk (ROVER) software

–– Beta tested the ROVER software in Salt Lake City, UT Beta tested the ROVER software in Salt Lake City, UT 



ATCATC--67 Project Overview67 Project Overview

 Phase 4 objectivePhase 4 objective
–– release Version 1.0 of the ROVER softwarerelease Version 1.0 of the ROVER software

–– enhance the ROVER software to include extra data fields, enhance the ROVER software to include extra data fields, 
making it capable of performing post earthquake safety making it capable of performing post earthquake safety 
evaluations (Beta version of the ATCevaluations (Beta version of the ATC--2020--1, 1, Field Manual, PostField Manual, Post--
earthquake Safety Evaluation of Buildingsearthquake Safety Evaluation of Buildings))

–– conduct a second field exercise, in Southern California in the conduct a second field exercise, in Southern California in the 
fall of 2008fall of 2008

–– complete a ROVER Field Manualcomplete a ROVER Field Manual

–– develop a 50% Draft Open Source Business Plan develop a 50% Draft Open Source Business Plan 



ATCATC--67 Project Overview67 Project Overview

 PersonnelPersonnel
–– Keith Porter, Principal InvestigatorKeith Porter, Principal Investigator

–– Instrumental Software Technologies, Inc. , software Instrumental Software Technologies, Inc. , software 
developerdeveloper



ATCATC--67 Project Overview67 Project Overview

 ScheduleSchedule
–– Complete ROVER version 1.0 by 8/1/08Complete ROVER version 1.0 by 8/1/08

–– develop the Beta version of ATCdevelop the Beta version of ATC--20i by 9/15/0820i by 9/15/08

–– conduct the 2conduct the 2ndnd field test of ROVER/ATCfield test of ROVER/ATC--20i by 11/0820i by 11/08

–– complete a ROVER Field Manual by 2/10complete a ROVER Field Manual by 2/10

–– develop a 50% Draft Open Source Business Plan by develop a 50% Draft Open Source Business Plan by 
11/0911/09



ROVER SoftwareROVER Software



FEMA 154FEMA 154
 Screening tool: Screening tool: 

which buildings which buildings 
need detailed need detailed 
seismic evaluationseismic evaluation

 Can we automate Can we automate 
this?this?



ROVER: Rapid Observation of 
Vulnerability and Estimation of Risk

 Implements FEMA 154 on smartphone and tablet PC
 Funded by FEMA (C. Carlisle, Program Officer)
 Objective: rapidly (10-20 min/building) create an 

inventory buildings exposed to risk; ID those 
warranting detailed examination

 Enhancements to FEMA 154 efficiency, accuracy & 
data handling:
– Integral database, GPS, photos, sketches
– Site-specific automated soil & hazard lookup
– Enhanced risk scoring
– Integrated with HAZUS & ShakeCast



Assignment listAssignment list
 Download from Download from 

city records, etc.city records, etc.
 Field worker Field worker 

leaves office leaves office 
with list of with list of 
buildings to buildings to 
examine already examine already 
on formson forms

 Or record new Or record new 
sites on the flysites on the fly



Info tabInfo tab
 StoriesStories
 Year builtYear built
 Square footageSquare footage
 Other identifiers Other identifiers 

(e.g., parcel no) (e.g., parcel no) 
 UseUse



Sketch tabSketch tab
 Freeform sketchFreeform sketch
 Encourages field Encourages field 

worker to walk around worker to walk around 
the buildingthe building——see it see it 
from all sidesfrom all sides

 Can note important Can note important 
features, e.g., features, e.g., 
““HAZMAT stored hereHAZMAT stored here””

 Sketch accompanies Sketch accompanies 
data in electronic data in electronic 
databasedatabase



Photo tabPhoto tab
 Use builtUse built--in in 

smartphone smartphone 
camera 2 camera 2 MPixMPix++

 Server adds a Server adds a 
watermarkwatermark



Occupancy tabOccupancy tab
 Occupancy type Occupancy type 
 Approx. number Approx. number 

of occupantsof occupants



Soil tabSoil tab
 AA--F scale, like IBCF scale, like IBC
 Soft soil tends to Soft soil tends to 

amplify motionamplify motion
 Server can add soil Server can add soil 

from builtfrom built--in global in global 
USGS mapUSGS map



Hazards tabHazards tab
 Falling hazards: chimneys, parapets, etc.Falling hazards: chimneys, parapets, etc.
 Space for general observationsSpace for general observations



Scoring tabScoring tab
 Choose possible building Choose possible building 

typetype
 Click building featuresClick building features
 ““Risk scoreRisk score”” calculated calculated 

below; below; better math than better math than 
paper formpaper form

 Server can update basic Server can update basic 
score with builtscore with built--in USGS in USGS 
site hazard mapsite hazard map



Wireless or wired synch to server



Design document

 Intro; objectives
 Options considered 

& selections made
– Hardware, OS, GPS, 

photos & sketches, 
open source 
license…

 Site-specific calcs:
– Soil, hazard, score

 Enhanced math
 RedROVER specs…



Enhancements to FEMA 154Enhancements to FEMA 154

Same basic methodology, plus:Same basic methodology, plus:
 SiteSite--specific hazard from USGSspecific hazard from USGS
 SiteSite--specific soil from USGSspecific soil from USGS
 Automated latitude & longitude locationAutomated latitude & longitude location
 Integral photos & sketchesIntegral photos & sketches
 Enhanced scoring (some fancy math)Enhanced scoring (some fancy math)
 ModsMods & basic score & basic score --> Poisson arrivals > Poisson arrivals 

5050--yr probability of yr probability of ““completecomplete”” damage damage --> S> S
 No transcription of paper dataNo transcription of paper data
 Integration with other risk softwareIntegration with other risk software



ROVER’s roll in seismic risk 
management data

 Pre-earthquake
– Inventory of buildings at risk
– Screen for potential seismic risk
– Prioritize risk-mitigation efforts
– Emergency planning

 Response
– Prioritize inspections
– Safety inspection, cost estimates
– Learning from earthquakes (recon, etc.)

 Recovery
– Manage repairs—permitting, etc.

ROVER

ShakeCast

HAZUS

ATC-20i
?

Field Information and Damage Observation (FIDO)?Learning About Soils and Structures In Earthquakes? (LASSIE)Reconnaissance in Earthquakes -- eXpress? (REX)



RedROVER, ShakeCast & HAZUS

 USGS’s ShakeCast: free, easy software for 
post-event inspection prioritization and pre-
event scenario analysis

 FEMA’s HAZUS: pre-event risk analysis
 RedROVER: an import tool to port ROVER 

field data into either ShakeCast or HAZUS
– University of Utah RedROVER InCAST edition: 

Summer 2008
– USGS RedROVER ShakeCast edition: Summer 

2008



Thanks

keith.porter@colorado.edu
(626) 233-9758




