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1 Introduction

Usingencoderdatafor localizationis proneto positioningerrorsdueto compoundingof smallangleerrors.
During a mappingtask correctposition knowledgeis importantand sucherrorscan causepoor results;
however, techniquessuchas registrationandprobabilisticpositioninghave beendevelopedto copewith
imperfectencoders.Improvedlow-level localizationwouldrelievetherobotof theseexpensivecalculations,
leaving moretime for othertasks.

Encodersproducea fairly accuratemeasureof translationbut poormeasureof angle;gyroscopesmea-
sureanglehighly accurately. Combiningthedevicesby usingtheencodersfor measuringdistanceandthe
gyro for measuringanglecreatesamoreaccurateandusefuldevice.

Presentedare resultscomparingposition calculationsusing solely encodersandcombiningencoders
with a gyro. Testrunswerecarriedout usinga Active MediaPioneerII mobile robotanda KVH E-Core
RD1100rategyro.

2 Integration of Gyro

The robotsmotor controllercalculatespositionandorientation
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from encoder
ticks and sendsthe datato to a software controller on the on-boardcomputer. The mountedrate gyro
communicateswith a gyro driver which integratesthe ratevaluesinto an absoluteangle
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position
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is foundby transformingthe translationvectorfrom encoderspaceto gyro space.
Globalangle

������	���	� ��
is thegyroangle
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3 Testing Procedure

An interactiveprogramallowstherobotto bemaneuveredthroughkeyboardinput in realtimewhile thecon-
troller logsboththegyrocorrectedpositioninformation
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data
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. Startingthe robot in a marked location,a humanoperatornavigatesthe
robotaroundtheenvironmentandfinishesat thestartlocation.
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4 Test Run Data

Figure1: Closedloop toursin theFRChigh bayandNewell SimonHall
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5 Conclusion

Gyro-encoderhybrid positioningresultshave vastly greateraccuracy in positioningover encodercalcula-
tions.On closedlooppaths,hybrid localizationis severalordersof magnitudemoreaccuratethenencoders
alone. However, hybrid localizationis limited dueto rategyroshaving a limit on thespeedat which they
canrotatewhile maintainingvalid results.TheKVH E-CoreRD1100rategyro usedto gatherthesethese
resultsis limited to <>=!= #@?�ACB�? 4�D�4 ? 0 whereastheencoderscanregisterrotationsof muchhigherspeeds.One
solutionwould beto usethehybrid whenrotationsarelessthenthegyrosmaximum,andusetheencoders
whentherotationrateexceededthemaximum.Presumably, thiswouldyield lessaccurateresultsthenusing
the hybrid andoperatingat lower speeds,however robustnessto fasterturnsandunexpectedmovements
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suchasbeingforcedin adirectionor bumpedwouldbegained.

Figure2: Closedloop toursin theFRC
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