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Design of adaptive fuzzy controller to overcome a slope of a mobile
robot for driving
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Abstract In this paper, this may appear to exacerbate it met slopes of the mobile robot moves to overcome
this by driving can occur if the mobile robot system has its own sleep problems driving progress in until you
hit the target and solvedriving straight driving safer model for adaptive fuzzy control method of mobile robot
based control algorithm is proposed.

First, we propose a model based adaptive fuzzy controller, if possible, the dynamics model of the mobile robot,
including model-based controller is designed to determine if you can check the condition of the mobile robot
climbing and driving the mobile robot to overcome the slope and the to overcome driving control. Enough
considering the ground friction forces and ensure the stability of the mobile robot system and the disturbance
compensation, etc. In this case, the controller design will be possible. In addition, the nonlinear model, the
dynamic characteristics of the mobile robot control method of adaptive fuzzy control techniques in the design
that you want to fully reflect Non-holonomic system of mobile robots and solve sleep problems, and will be
useful enough, it was verified through computer simulations.

Key Words : Adaptive fuzzy control, Mobile robot, Disturbance compensation, Nonlinear Non-holonomic
mobile robot system, Sleep problems
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[Fig. 1] Mobile robot driving on a sleep space
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[Fig. 3] Model based adaptive fuzzy controller

6037

Bd 7k 28 97| Alof Aol et W82 F o
TFAM R dshd wA, mEpd 259 m}tﬂ 3
Teg vhgoR wHkgl 230 £ug VNEo R sk
Ao Surzhe Abstel muped 259 At 240
Shgalal, 7] Subzh 9l mupel 2] w231 )
= Qg wubd 25| QIR § mupd 2R 2
& H FS S VREe R AIAH AlojE S35t
W, SE AHT 2 EEne] Aolg E8dt o
Dynamics /J8}iL o] #A] Aloj7]of o]-gsto] A
Al2ghe Alojshzt] 288z Aol BEe] Aljkd Al
o71& &83 Avh= ths [Fig 419} [Fig. 5ok 2t

25

05 -

o . . . . .
-1 0 1 2 3 4 5 &
X(m)

[Fig. 4] Lower slopes of the mobile robot driving straight
overcome control

Xe(m), Y(m)

05 —

05

Time(sec)

[Fig. 51 Straight driving position error of the mobile robot

B eRelAE mukel 2ie] 2 ) FolA st
AAPROILY 8 e ol B wite A%l Wik
Aol ohd gl Jusiel Tl 492 A 2
102 APgslgitt et majel 2ol AApES 34

Z8Y5F 7 wuHpel 230 Non-holonomic E4Jo] ¢J3]

—



garakely| st A 4139 A|12E, 2012

3kl Alo] oz mdl y)uk 14% ﬁixl Alo17]
Azt om, Hupd =i rdof

N oot o) o

o5t weEle d neFoem EE} QEM] st
1 53 Aofo] wgo] =iz} sirt.

l

oL

Adkel 2 71 459 331 Aop)e) B ol

PeNg 4= qlowl, mag Al
wol 21gut wxoh A28 FEA watel] 43 25
Alof WAl 3 TeRoRy Y Ao 439 WA
Aoi717h o) mite] &4 EAIS Wa e A
S A7 2 Aol 2o AnE eyl

References

[1] Jin-Hwan Kim, “Trajectory Tracking Control for A
Wheeled Mobile Robot”, The Institute of Electronics
Engineers of Korea, pp. 73-77 vol. 46, Dec, 2009.

[2] Yong-Geun Lee, “Direct Adaptive Tracking Control
For a Wheeled Mobile Robot”, Journal of The Korea
Institute of Electrical Engineers, pp.201-204, vol. 53,
Dec, 2004.

[3] Sun-ku Kwon, Uk-youl Huh, Jin-whan Kim, Hak-il
Kim, “Anti-Slip Control Based on Disturbance

Observer”, Information and Control Symposium ,
p.50-52, May, 2004.

[4] Byoung-Ho Kim, “Analysis on Climbing Capability
of Wheel Robotic  Mechanisms”,
Institute of Intelligent System, p.329-334, vol. 18,
Mar, 2008.

[5] Shin Teak Lim, Sung Goo Yoo, Yeong Chul Kim,
and Kil To Chong,

Neural

Drive Korean

“Design of a Cross-obstacle

Network Controller using Running Error
Calibration”, Institute of Control, Robotics and Systems,
p.463-468, vol. 16, Apr, 2010, Article(CrossRefLink)

[6] Park Jong Ho, Lim Shin Taek, Baek Seung Jun,
Chong Kil To, “Control for the slopes of the mobile

robot driving adaptive fuzzy controller design”, 2012
Conference on Information and Control Systems, p.
478 - 479, Oct, 2012.

[7]1 Zhong-Ping Jiang, David J. Hill, “A Robust Adaptive
Backstepping scheme for Nonlinear Systems with
Unmodeled Dynamics”, IEEE Transactions on Automatic
Control, vol. 44, p.1705-1711, 1999, Article(CrossRefLink)

[8] Ti-Chung Lee, Ching-Hung Lee, Ching-Cheng Teng

of Mobile Robots

“Tracking  Control without

6038

Constraint on Velocities”,
Dec, 1998.
[9] Dong-Jun Ahn, “Multi-Channel Active Noise Control
Stabilized
Algorithms”, Journal of the Korea Academia-Industrial
cooperation Society Vol.13, No.8 pp.3647-3653, 2012.
[10] Sang-dae Kim and Seung-woo Kim, “A study on
Traking Control of Omni-Directional Mobile Robot

ICARCV '98, p.1715-1719,

System Designs using Fuzzy Logic

Using Fuzzy Multi-Layered Controller”, Journal of
the Korea Academia-Industrial cooperation Society
Vol.12, No. 4 pp.1786-1795, 2011.

[11] Chong-Deuk Lee, “Adaptive Multi-level Streaming
Service using Fuzzy Similarity in Wireless Mobile

Journal of the Korea Academia-Industrial

9 pp.3502-3509,

Networks”,
cooperation Society Vol.11, No.
2010.

Ht & S(Jong-Ho Park) EEE)

® 1999 2¢ . AEYstw A7|F
Sk J,]- (—x—tﬂ-kl /\].)
° 2001 8¢ : AErstw AAF

By (t@“&*} TR)
e 20094 39 ~ 20109 129 : %
Sdistn Fapeist AIZEEAL
2011 29 ~ @A ¢ A
A A7 B

<wAEoP

25 o, Awt= A28, HAG Ao o2 =

U & Z=(Seung-Jun Baek) EXE
e 20129 29 : AEytw AATL

SHE (&3h
e 20129 3Y ~ A : ABpE
T AR A

g Eop
AEAle], UAV, Q1EA%s



- N

=

3 Aol 9]

ke

T

pal

22 Wz Aol7] A

& & E(Kil-To Chong) [H3|¢]

® 19849 8% : Oregon State
University 7|41 83183t

* 1986 8% : Georgia Institute
of Technology 7]A|3-8H33H4]
Ab)

e 199219 8% : Texas A&M
University 7]A-&38F (3D

e 19961 3¢¥ ~ A : AE st AR 1w L
S, AR A EAT e &%

<il3op
Time-Delay, Robotics, Q1-&A5, AMAYEL .

6039




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /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 300
  /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 300
  /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 <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


