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1 Introduction

Usingencodedatafor localizationis proneto positioningerrorsdueto compoundingf smallangleerrors.
During a mappingtask correctposition knowledgeis importantand sucherrors can causepoor results;
however, techniquessuchas registrationand probabilisticpositioninghave beendevelopedto copewith
imperfectencodersimprovedlow-level localizationwouldrelieve therobotof theseexpensve calculations,
leaving moretime for othertasks.

Encodergroducea fairly accurataneasuref translationbut poor measureof angle;gyroscopesnea-
sureanglehighly accurately Combiningthe devicesby usingthe encoderdor measuringlistanceandthe
gyrofor measuringanglecreatesa moreaccurateandusefuldevice.

Presentedire resultscomparingposition calculationsusing solely encodersand combiningencoders
with a gyro. Testrunswerecarriedout usinga Active Media Pioneerll mobile robotanda KVH E-Core
RD1100rategyro.

2 Integration of Gyro

The robotsmotor controller calculatespositionand orientation(z ey, coders Yencoders Qencoder) from encoder
ticks and sendsthe datato to a software controller on the on-boardcomputer The mountedrate gyro

communicatesvith a gyro driver which integratesthe rate valuesinto an absoluteangle (64yr,). Global

position (z,qs0t, Yrovot) 1S found by transformingthe translationvectorfrom encoderspaceto gyro space.
Globalangle(0,..t) is thegyroangle(f,,,,). Thefollowing describeshecomputation:

AT = Topcoger — Toneoder (1)

Y = Yencoder ~ Yemeoder (2)

d0 = 0445 — Oencoder 3

Tty = Thok . + cos(dO)dz — sin(d)dy 4)
YL obot = Yoomy + 5in(d0)dz + cos(dB)dy (5)
ef"obot = ezyro (6)

3 Testing Procedure

An interactve programallows therobotto bemaneueredthroughkeyboardinputin realtime while thecon-
troller logs boththe gyro correctedpositioninformation (., opot » Yrobot s Orovot) @Ndtheraw motorcontroller
data(Zencoder, Yencoder, Pencoder)- Startingthe robotin a marked location,a humanoperatomavigatesthe
robotaroundthe ervironmentandfinishesat the startlocation.



4 Test Run Data

Figurel: Closedlooptoursin the FRChigh bayandNewell SimonHall
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5 Conclusion

Gyro-encodehybrid positioningresultshave vastly greateraccurag in positioningover encodercalcula-
tions. On closedloop paths hybrid localizationis severalordersof magnitudemoreaccuratehenencoders
alone. However, hybrid localizationis limited dueto rategyroshaving a limit on the speedat which they
canrotatewhile maintainingvalid results. The KVH E-CoreRD1100rategyro usedto gatherthesethese
resultsis limited to 100degres/ sec whereastheencoderganregisterrotationsof muchhigherspeedsOne
solutionwould beto usethe hybrid whenrotationsarelessthenthe gyrosmaximum,andusethe encoders
whentherotationrateexceededhe maximum.Presumablythis wouldyield lessaccurateesultsthenusing
the hybrid and operatingat lower speedshowever robustnesdo fasterturns and unexpectedmaovements



suchasbeingforcedin adirectionor bumpedwould be gained.
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Figure2: Closedlooptoursin the FRC
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