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Study on the methodology of Multi-later behavior representation for intelligent Robots
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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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Table 1. State and Event message list

State State Name
Number

State State Name

Number

MoveDistance AtDoorWay

So

AtDoorWay S0 FrontDoor

Sll Wait

FrontDoor

Wait S12 InRoom

InRoom Detect

S13

Near Near

Sus

Detect Sis MoveDistance

AboutFace Completed

Em Number Em Name Em Number | Em Name

Ems GoThrough

Success

Emt

Em2 Start Enms GoTo

Em7 Pi ckUp

Recognize

Ems

PutDown

Ema Open Ems
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Fig. 3Multi_Layered Behavior Model for delivery task
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Fig. 4 Multi_Layered Behavior Model
layerprocess for Open_Door command
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Fig. 5 Multi_Layered Behavior Model of sub-layer
process for PickUp_Object command
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Fig. 6 Multi_Layered Behavior Model of sub-layer
for PutDown_Object command
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Table 2. Robot specification and environment for 3D simulation

- 2 active cater type

Mobile - ® 680 * 1174mm
- 3 DOF
Robot 2 - Each 7 DOF

Manipulators - Max. Reach : 1Im

- Each 3 Fingers

2 H
ands | o ch 6 DOF

- 2 rooms (16400 * 8400mm)
- Automatic door
(2000 * 2000 * 80mm)
+ Push Button
(100 * 300 * 20mm)
- Obstacles (® 680 * 1174mm)
- Tables (500 * 500 * 500mm)
- Can (® 60 * 120mm)
+ Human (620 * 1500 * 250mm)

Environment

2R AEYeIAL e W e HolE$HY
SRS MNE H7le B yd=7] ARS e
FHJeH P FIo mHL Fig.3

987

] O

e

AL AESAT. Fig. 7 & 77
EERIEEE

3D AlE#H oS Bl

=3

Fig. 7 3D simulation for delivery task
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