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Architecture overview
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WPI/QNA Locator/Health Status Display
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Original Deployment: Test Setup

Mobile Locator Unit



2009-2010 WPI PPL Developments 

üEliminate general deployment limitations

ÁAntennas on three to four sides of building

ÁAntenna set up time too great

ÁPositions of antennas pre-measured

ÁCabling between antennas and reference nodes 

on the fire ground
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Last year: Wireless reference nodes

üWPI PPL node hardware re-designed and re-

implemented to allow wireless operation
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üEach node powered by an 

uninterruptible power unit

üPartially processed data 

transmitted to base station

üEliminates all cables 

between reference nodes

üDeveloped in part for 

GPS denied research



Concept: Rapid, low profile, coverage 

üTwo ñladdersò for three floor residence

üTrades depth resolution for height resolution

üñSame sideò approach supports GAC
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Additional Rapid Deployment Aspects

üThese ñarraysò ideal for geometric auto-configuration (GAC)

üSignals exchanged between arrays to determine relative 
positions without manual measurements

üNew algorithms and hardware required 
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System Hardware (2009)
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Singular Value Array Reconciliation 
Tomography ( ÀRT) 

üUnique algorithm 

developed at WPI

üEstimates positions from 

TDOA like information

üNot based upon 1D 

ranging and multi-

lateralization like most 

approaches

üSee reference

Åhttp://www.ece.wpi.edu/Research/PPL/Publications/
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WPI Campus Ministry Test

ü16 antennas/4 antennas/4 reference node boxes

üTransceiver per array, no cabling on ground

üAnalyzed with full three dimensional scan
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Full surround antennas ïerror plots

üCampus Ministry

üMean Abs. Error

Á1st floor 0.59m

Á2nd floor: 0.72m
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Performance ïRapid 4 Ladder

Rapid Deployment/ůART X,Y error: 3.95m Z error: 0.82m

Significant Geometric Dilution of Precision



New algorithm development: TART
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SART vs TART Simulation
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Single Reflector Simulation
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Multiple Reflector Simulation
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Indoor laboratory test
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TART Performance ïRapid 4 Ladder

Rapid Deployment/TART Fusion X,Y error: 0.54m Z error: 0.43 m



New TART Mobile/Reference

üCurrently being developed

üTransmit and receive

functionality for TART

üXilinx Spartan 6 FPGA

based SDR design

üTransmit waveform 

changeable on the fly

üSingle unit acts both as a

mobile and a reference unit: one per 

antenna ïno cable
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Rapid Deployment/TART Summary

üRapid Deployment

ÁSingle building side, fast deployment high 

performance RF only location demonstrated

ÁRequired new signaling/algorithmic development

ÁFaster deployment antenna system near completion!

üTART Algorithm

ÁTART: Increased rejection of multipath

ÁSuperior performance with reduced antenna geometry

ÁSignificantly faster computation

ÁProof of concept full Indoor location test

ÁTART ñfull mobileò hardware near completion...
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FEMA AFG Program 
Aug 2009 to Aug 2010

Part of this yearôs WPI PPL R&D development

Fire-ground Environment Monitoring System ï

Predicting time to flashover

WPI ECE/PPL, WPI FPE, QNA, Globe MFG, 

Massachusetts Firefighting Academy
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IC display with location/health/flashover


