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A Study on Behavior-based Hybrid Control Architecture for Intelligent Robot
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jl Abstract |

To accomplish various and complex tasks by intelligent robots, improvement is needed not only in mechanical system
architecture but also in control system architecture. Hybrid control architecture has been suggested as a mutually
complementing architecture of the weak points of a deliberative and a reactive control. This paper addresses a control
architecture of robots, and a behavior representation methodology. The suggested control architecture consists of three
layers of deliberative, sequencing, and reactive as hybrid control architecture. Multi-layer behavior model is employed
to represent desired tasks. 3D simulation will be conducted to verify the applicability of suggested control architecture

and behavior representation method.
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Fig. 1 Proposed hybrid control architecture
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Fig. 2 Flow-chart of task planning for simple or
complex task
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Fig. 3 Priority-based behavior executor
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Fig. 6 State-chart diagram of sub-layer process for
Open_Door command
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Fig. 7 State-chart diagram of sub-layer process for
PickUp_Object command
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Table 2 3D Simulation condition and result of Open Door command

Command Distance(from door) Velocity Total Performance Time

Move NearDoorPosition 3000~1800mm 200mmy/sec |
Move_FrontDoorPosition 100mm/sec

Synchronous Mani_Move_PushButtonPosition 1800~1100mm 100deg/sec 15.7sec
ManiRH_Release FirstFinger 90deg/sec
ManiRH_Push Button 1100mm 45deg/sec
Move_FrontDoorPosition 3000~1100mm 200— 100mm/sec

Asynchronous ManiR_Move PushButtonPosition 100deg/sec 17 6sec
ManiRH_Release_FirstFinger 1100mm 90deg/sec
ManiRH_Push_Button 45deg/sec

|
13
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|
|
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!
!

(b} Move FrontDoorPosition (c) ManiRH_Push_Button
& ManiR Move PushButtonPasition

& ManiRH_Release_FirstFinger

(@) Move NearDoorPosition

Fig. 12 Synchronized behaviors of navigation and
manipulation
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Fig. 13 Asynchronized behaviors of navigation and
manipulation
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