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Abstract Robot control system considers various requirements. Firstly, it needs adaptation for unpredictable and dynamic
environment. Secondly, it needs way to make do not injurious action to human because live with a person. Thirdly, it needs
processing about aim of robots. In this paper proposed that these requirements effective robot control architecture. Robot control
architecture can divide Deliberative, Reactive, Hybrid. Recently, robot control architecture that come Deliberative and use hybrid
architecture that apply advantage of Reactive architecture is studied much. Hybrid control purpose to combine the real-time
response of Reactive with the rationality of Deliberative. Our purpose is enhancement of hybrid architecture that is studied in these
days. Proposed architecture that applied human's nervous system can reduce relativity between each module of existent architecture

and drive response speed guarantee and safe robot action.
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1. INTRODUCTION

Personal robot is that lives and helps human with human
being same space. Personal robot coexists with a person unlike
industrial robot that is cut with a person. Personal robot
adapting in human living environment, it takes charge works
that ordinary people as well as cleaning and hates. Industrial
robot had achieved many works instead of human in industry
field along with development of mechatronics technology.
Because, robot can be precise and put big power than a person,
and is easy to achieve recursive work. But, the extent had been
magnified by new technology area that use extent of robot is
individual, human coexistence style robot such as public robot
and field robot as mayor who do to this production spot ended
up in maturity stage already and principal parts necessity of
housework labor, social graying and augment of cloth desire,
labor power decrease and Dirty, Dangerous, Difficult work
and human labor principal parts necessity etc., of danger work
are brought steadily. These intelligent robots may act role that
have human and close interaction, and help human's activity
directly in area of human's life. But, because robot lives along
with human, there are many difficulties to act role that help.
Robot that work in statically surrounding like industrial robot
evaluates Performance of robot with thing which achieves
given duty, but problem that personal robot must adapt in
dynamic environment change that can not predict happens.
This means that interaction that robot does with
comprehension about being and human activity field need.
Therefore, robot sense human's active area, in reply disposal
way with plan, and accomplishes that robot does purpose via
procedure that act. Until robot recognizes surrounding and
acts to solve these problems, it proposed various robot
Architecture for processing.

Proposed architecture s can divide to greatly three classes.
First is Reactive architecture that fast response of fixed
escaping and so on about environment change such as human's
unconditioned reflex action. These Architecture is advantage
that can correspond sensitively in environment change, but
estimate is impossible the future for robot autonomy.

Second is Deliberative Architecture that recognize
environment change such as human's conditioned reflex and
corresponds in environment with own knowledge. Because
have knowledge base and act with contemplated result so that
may be coincided in purpose of robot, robot autonomy is
suitable architecture , but controversial point that time from

sense to response is so dragging in situation that robot must
process emergency situation happens.

Third is hybrid architecture that connects two architecture
using advantage of above two architectures. It is quickly
processing for urgency situation acknowledge about
architecture of possible Reactive control base and
experienced situation processing rule base behavior pattern
and studying through Knowledge-base all of architecture of
possible  Deliberative control base through suitable
combination solve. It is recognized with the problem
important from like this hybrid control Architecture how to
connect Reactive architecture and Deliberative architecture.
Also to be how the plan regarding the thing authorization
strong point two structures maximizes is researched.

This paper is consisted as following. Section 2 — robot
architecture is proposed in existing. Section 3 — justice and
characteristic of Agent system. Section 4 — feature of Nervous
system. Section 5 — Propose new architecture that apply Agent
in robot control architecture, and conclude conclusion in
Section 6.

2. ROBOT ARTHCITECTURE

Robot control architecture (Reactive Control Architecture,
Deliberative ~ Control ~ Architecture, Hybrid  Control
Architecture) of can divide by 3 characteristic of each robot
control architecture as following

2.1 Deliberation Control Architecture

Deliberation Control Architecture Deliberative control
architecture is called in plan base control architecture, and it is
consisted intelligence system of Sense-Plan-act. This thing is
methodology that come out in traditional Artificial
Intelligence that an act dependently about thing which is
expressed in the world that robot is active. Deliberative
control Sense, Plan, Act a sequentially go.

First step - It gets sensor information. Second step - It
reasons whether must achieve some action through
comparison with interior knowledge information. Third step -
Search for and analyze home suitable reasoning in
specification target that robot must choose and compose
scenario. Fourth Step - According to plan, it does suitable
action in situation.
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But, operation expense for reasoning/plan is grown in
embedded system like Mobile robot for space search. Because
picking up of correct information by noise that happen
qualification of information and thread surrounding that get

from sensor is difficult, difficulty happens reasoning and result.

Robot of architecture is suitable in silence environment, but
applications in many place of element are difficult
variableness enemy like dynamic surrounding such as personal
robot.

2.2 Reactive Control Architecture

Ungues World model, and is control architecture that use
sensor information ten thousand. Sensor and Actuator have
profession linked architecture. It can get fast response result
reflecting result by situation condition that is not decision by
complicated reasoning. Therefore, system of this architecture
flips fast in environment that is variable and is not architecture
d. But, deduction about the future is impossible because did
not consideration about data processing and so on about
present state except. Because purpose and robot about action
do not consider sphere of procedure that action is possible,
control is difficult, and because it is no ability for learning,
achievement softness is lacking. Is architecture that mix
advantage of above two architecture s to overcome limitation
of Deliberative Control course Reactive control two
architectures. Purpose of this architecture is deliberation
system rationality and combination of real time response of
reactive system. Two components achieve each other
separatively, but Reactive component can ignore and run
Deliberative component in environment that fast response is
required. Robot with these result if result about optimization
action appears efficiently reaction rule of Reactive component
when produce upside situation as update box result of little
more reasonable action get can. Hybrid control architecture
with Figure.l 3-layer architecture, Reactive component,
deliberative component, intermediate component are
composed. Reactive component provides fast rejoinder in
dynamic environment. Achievement of work that Deliberative
component is complicated Intermediary component for offer
two components relationship scheduling need.

2.3 Hybrid Control Architecture
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Fig. 1 3-Layer Robot Control Architecture.

Agent has active carriage that do not achieve work that is

given passively by self-regulating process (Autonomous
Process) that achieve work instead of user about specification
purpose, and seek the purpose achievement with own purpose.
Agent is part of some environment without existing
independently or it acts in. Environment is OS, network here,
or user, resources call game environment etc.. and agent has
knowledge base and reasoning function, or it plans
information interchange with other agent and problem solving
through communication.

3. AGENT ARCHITECTURE
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Fig. 2 Agent Architecture

Figure 2 is that agent schematizes thing for outside
environment and how to do interaction. Agent runs Cognition,
feedback, studying about outside environment forefinger.
Therefore, agent has following characteristics and should be
achieved.

Agent has active carriage that do not achieve work that is
given passively by self-regulating process (Autonomous
Process) that achieve work instead of user about specification
purpose, and seek the purpose achievement with own purpose.
Agent is part of some environment without existing
independently or it acts in. Environment is OS, network here,
or user, resources (resource) call game environment etc.. and
agent has knowledge base and reasoning function, or it plans
information interchange with other agent and problem solving
through communication. Figure 2 is that agent schematizes
thing for outside environment and how to do interaction.
Agent runs Cognition, feedback, studying about outside
environment forefinger. Therefore, agent has following
characteristics and should be achieved.

A. autonomy

Agent must be able to solve their problem without direct
interference of a person or other agent, agent's activity and
their own internal state some measure control possible.

B. intelligence

Agent achieves purpose that seeks in Agent environment
that come Knowledge-base that increase and is given with
Inference Rule. Intelligence has autonomy and affinity
effectively and agent can expect better effect through plan and
experience work that is same with intelligence

C. sociality

It means communication ability between agents. That is, it
depends on Message Switching between agent when need
other agent's help for achievement of work that do not process
to one agent. Communication between agent that use agent
communication language(ACL) achieves can use message
passing or share memory method and blow other agent's
method.
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4. NERVOUS SYSTEM

Information that accept from outside transmits spinal
through sensory nervous. In hand information on brain body at
the same time transmission role that transmits information to
control relevant muscle so that flip by motor nerve do. Brain
takes charge function that analyzes and foretells information
that is received from hand, and communicates judgment result
to nerve fiber through hand

Brain
Sense
&
Spinal Reaction

Figure 3. Neural System

Human is reaction which occur consciously according to
instruction by cerebral estimation about outside environment
forefinger, and there is reaction which occur unconsciously
independently of consciousness, this is known as reflection.

Reflection does as can decrease time that take flowing
cerebrum reacting when we faced in danger without flowing
cerebrum and overcome crisis because react quick. if you avoid
the ball that see toward head, too late already.
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Figure 4 Stimulus delivery paths

Reflexion shows first by action before cerebrum feel, judge.
It recognizes being passed in cerebrum later. These reflection
centers are after brain and hand. Because stimulation is given,
Stimulation path of communication until reflexion occurs is
same with figure 4. Is same with robot architecture figure 5
that wish to propose in this paper.

5. PROPOSED ROBOT ARCHITECTURE

Robot that wish to propose in proposed robot architecture
this paper architecture similarly with process to reaction from
information that human is recognized from outside. It
composed in 3-Layer Architecture of existent hybrid
architecture to divide and process similar function.

Proposed architecture differentiated function of internal
module of existent hybrid architecture and take away module
liver synergistic relation of hybrid architecture through change
of control method and do robot control through negotiation
and information interchange between modules in independent
relation mutually using Agent.
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Layer Agent Agent
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Figure 5. Enhanced Hybrid Control Architecture

Each class and each Agent can explain as following.
1. Reactive Layer

It acts being linked directly in Reactive class outside
environment. Because this layer comes Collector Agent, there
is Control Agent. Collector Agent gathers environmental
information that is received through sensor (video, voice,
supersonic waves, IR etc.) and it takes charge function that
information transmits Arbitration Agent and environment
event by Control Agent. This time, collected data have
precedence and transmit to other agent. Control Agent takes
charge Actuator self-discipline about event that Control Agent
is received from Collector Agent from Holdback Agent's
control lower part.
2. Deliberative Layer

It composes scenario about target achievement of robot with
information that is received from Deliberative layer outside
environment. This layer composed Plan Agent and Knowledge
Base. Plan Agent progresses studying for robot scenario and
outside environment using techniques etc... of traditional Al
reasoning, Fuzzy, Neural Network etc. Knowledge Base is
storing place about environment disposal rule which store
fundamental rule about robot action that user (a person) wants,
and is studied by Plan Agent. This module offers rule about
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robot action and studied information to agents of Intermediate
class.
3. Intermediate Layer

It takes charge arbitrator function take charge arbitrator
function existing between two-layer described in front of
Intermediate layer. This layer is composed Arbitration Agent
and Holdback Agent. Arbitration Agent decides if is going to
send data that is decided by Knowledge base relationship rule
by Plan Agent. And, it transmits robot state information in
Holdback Agent.

6. CONCLUSION

We proposed improved hybrid control architecture that use
Agent for fast and effective reaction human and interaction of
robot in this treatise. Module function of existent hybrid
architecture is composed mutually dependently, and specially,
Robot Controller module outside environmental information
collection, data sorting because must take charge data for
Reactive Control and data for Deliberative control, Execution
Supervisor communication, Actuator Control to offer gains of
quick environment reaction hard. Because work processing
ratio of architecture that is proposed in this treatise is fast,
and have dual control structure that use Control Agent and
Holdback Agent because each Agent takes charge minimum
function, robot can be active about environment rapidly and
safety

REFERENCES

[1] http://www.mrdec.org/, Education Center of Micro robot
— Report of New Technology trand,2002

[2] http://www.robomania.co.kr/html/desk/
history/history02.html

[3] Ministry of Commerce, Industry and Energy, Korea
Institude of Industrial Technology Evaluation &
Planning, TECHNOLOGY ROADMAP Research Report
2001. 8

[4] Mkleinehagenbrock "Supporting Advanced Interaction
Capabilities on a Mobile Robot with a Flexible Control
Sys tem" , In Proc, IEEE/RSJ Int,Conf. on Intelligent
Robots and Systems, Volume 3, pagets 3649-3655,
Sendai, Japan, September/October 2004

[5] FrankH, "The Ciba Co,ection of Medical illustrations -
Nervous System" ,

[6] http//www.tgedu.net/student/jung_kwa/biology/stu
dy/b05_02_03.htm.

[7] Kian Hsiang Low “A Hybrid Mobile Robot
Architecture with Integrated Planning and Control”
AAMAS 02, July 15-19, 2002, Bologna, Italy.

[8] R. C. Arkin. Behavior-Based Robotics. MIT Press,
Cambridge, MA, 1998.

[91 O. Khatib. Mobile manipulation: The robotic assistant.
Robotics and Autonomous Systems, 26:175-183, 1999.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


