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1. An Electronic Watchman

Required Ability

detection of gases

Desired Abilities

localization of the gas source

identification of the odour

Environment

unmodified indoor environment
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1. An Electronic Watchman

Detection
drift of parameters
in particular: varying air flows
sufficient intensity ?

Localization
detection of chemical concentration gradients ?

Identification
sufficient intensity ?

Optimizing the system
mounting the sensors
performing the measurement
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2. Hardware Setup, Electronic Nose

VOCmeter Vario

commercially available

lightweight, small

low power consumption

operates up to 8 sensors

gathers readings with 4 Hz

RS-232 interface
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2. Hardware Setup, Electronic Nose

Sensor Sticks

thin, flexible cable

small, easy to mount

MOX, QMB available
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2. Hardware Setup, ARTHUR

Based on "ATRV-Jr" (RWI)
skid steering
2x Pentium II, 333 MHz
wireless LAN (BreezeCOM)
sonar sensors

Additional Sensors
laser scanner (SICK)
CCD cameras

Electronic Nose
sensors: MOX

– at an outstanding rotatable bar 
– at fixed positions

75 cm
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Experimental Conditions
no ventilation
no people passing by

Odour Source
ethanol
placed at the end of the corridor
different intensities: 130 cm2, 60 cm2, 20 cm2

Driving Modes
stop-measure-and-go
constant velocity

Gas Sensors
mounted on the stiff extension

3. Experimental Setup, 
No Ventilation
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Ethanol

3. Experimental Setup, 
No Ventilation
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Experimental Conditions
weak ventilation
few people passing by

Odour Source
low intensity (20 cm2)
placed in the middle of the corridor
ethanol, aceton

Driving Mode
stop-measure-and-go
constant velocity

Gas Sensors
mounted on the stiff extension

3. Experimental Setup, 
Weakly Ventilated Environment
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Aceton
3. Experimental Setup, 

Weakly Ventilated Environment
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4. Results

Detection
low intensities
distance: several meters

unventilated or weakly ventilated rooms

with weak personal traffic

Driving Mode
constant speed, not too slow
stop-measure-and-go strategy not suitable

Localization
seems to be possible
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5. Outlook, Localization Strategy

2D -Experiments
passing by the odour source

Localization
detecting the maximum
return to the detected the position
turn 90°
detecting the maximum
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5. Outlook

Localization Strategy
implementation

Investigate the "Moving Effect"

Improving the Setup
pumped cell (trunk)

Identification
using sensor array: MOX and QMB

Environment
outdoor conditions



Achim Lilienthal, Andreas Zell
University of Tübingen

WSI of Computer Science
http://www-ra.informatik.uni-tuebingen.de

Michael Wandel, Udo Weimar
University of Tübingen

Institute of Physical Chemistry
http://www.ipc.uni-tuebingen.de/weimar

Sensing Odour Sources in Indoor Environments 
Without a Constant Airflow by a Mobile Robot



<<
  /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


