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l Motivation — Mobile Nose Research

® Mobile Nose - Applications

I gas distribution mapping (hazardous waste sites)
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l Gas Source Localisation — Main Problems

! Instantaneous Distribution = Average Distribution

Smyth & Moum 2001
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3| Gridmaps vs. Concentration Gridmaps

Occupancy Gridmap

cells represent the belief that an area is occupied

considerable overlap between single measurements

Concentration Gridmap

cells represent the relative concentration on average

measurements cover a very small area
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3| Creating Concentration Gridmaps

Extrapolate on the Measurements

Gaussian density function

5 1 _#
R rr

Justification

smooth time-constant structures of the gas distribution

implicit integration due to the sensor characteristics
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l Creating Concentration Gridmaps

! Displacement of Cells
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l Creating Concentration Gridmaps

i Displacement of Cells
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Creating Concentration Gridmaps

i Displacement of Cells
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I Determine Weightings
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l Creating Concentration Gridmaps

¢ Update Weighting Table

Wt(ilj) = Wt—l(i,j) +wt(i,j)
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l Creating Concentration Gridmaps

i Update Weighting Table

1 Update Weighted Readings // |
WR: (*'7) = WR,_; ) 4 rp w209 : :
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l Creating Concentration Gridmaps

! Update Cells

. WR, (£,7) .
ct(lrJ) = t. . : Wt(J-/J) Z Wmin
W, (i:3)

® Next Timestep
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Creating Concentration Gridmaps
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Creating Concentration Gridmaps
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Creating Concentration Gridmaps
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Creating Concentration Gridmaps

! Extrapolation on Sequential Readings
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Experimental Setup — Mark Ill Mobile Nose

1 Stereo Architecture

I 2 equivalent sets

| Figaro TGS 2600
| Figaro TGS 2610
| Figaro TGS 2620

I 40 cm separation

! suction fans
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l Experimental Setup — Environment

¢ Laboratory Room, No Air Condition

10.60 m

4.5

0 m

Corridor ¢— 4.72 m — Qutside
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4| Experimental Setup — Data Acquisition

Requirements
path should roughly cover the designated area
uniform exploration is not necessary

passing particular points from different directions

— Predefined Path

— Concentration Mapping while Searching
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l Experimental Setup — Data Acquisition

! Predefinded Path — Rectangular Spiral

2m

Corridor «—— — Qutside
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Results

! Predefinded Path — Rectangular Spiral

2003 /06 /02

2003 /06 /03

2003 /06 /04
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l Results jp

! Predefinded Path — Rectangular Spiral




l Gas Source Localisation

! Predefinded Path — Sweeping — w =380 cm

2.40 m .50 m

2.40 m

Corridor «—— — Qutside
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l Results

! Predefinded Path — Sweeping Movement




Results

! Reactive Strategy — Braitenberg Vehicle

3.00 m 50 m

3.75m

Corridor «—— — Qutside
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l Results

! Reactive Strategy — Braitenberg Venhicle




Gas Source Localisation

! Reactive Strategy — Braitenberg Venhicle

W 2002/ 12/ 01 e 2002 /12 /01
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5| Gas Source Localisation

Reactive Strategy — Braitenberg Vehicle
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6| Conclusions

new algorithm to create concentration gridmaps

shows time-invariant structures of gas distributions
overcomes the problem of little overlap of measurements
takes into account the ,memory effect"

stable representation after ~ 10 - 25 min.

localisation facility

max. concentration often provides a good estimate

Achim Lilienthal (WSI, Tubingen / AASS, Orebro)



OREBRO

UNIVERSITET

IROS2003 IR0S 2003

Creating Gas Concentration Gridmaps
with a Mobile Robot

Achim Lilienthal, Tom Duckett

Thank you!





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


