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Abstract This paper proposes a method of simplification for robot simulation creation using functional concise
script. General robotics simulation authoring tools require professional knowledge regarding development language
and their APIs, and these prerequisites are considered as a big obstacle in implementing robotics simulation. In
order to resolve these problems, we developed an authoring tool using functional concise script in building
simulation environment, and this concise script composes of simplified service commands and minimum options.
In experiment, we educated students and teachers in High school to use this authoring tool and we verified that
the proposed method makes it possible to build robotics simulation environment and control simulated robots
through one-day training course for the novices.

Key Words : Robotics Simulation, Functional Concise Script, Mobile Robots
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Table 1. Robotics Simulation Tools and
Development Languages

Prod. Name Prod. Type Language
Gazeho Open Source CH+
MSRDS Commercial CH#
Virtual Robot
Experimentation | Commercial C/C++
Platform
AnyKode Marilou | Commercial | C/C++, C++ CLIL, C#, J#
. ++
Webots Commercial /e, {?P\gl Python,
RoboticsLab Commercial C+
EDRS Commercial C/C++, Flow
Py T T e —— =

Bl Yiew  Bmcw  Camea  Physed  Mode  belp

12! 1, MSRDS AlE3|0|M Al o
Fig. 1. Example of MSRDS Simulation
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JFileMame:"Basic.xml"
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JESTEES fPosition=0, 0, 0
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Fig. 2. Example of Service Commands
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Option

Service Command
/Option:Value
/Option:Value
/Option:Value

Simplified as Script

Service Command
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Fig. 3. Deriving Function Concise Command
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JavaScript 91019 EHS W2EE 314

untitied™ 3|

1

2 StantSimulationEngine

3 [FileName:"SimState/BasicObstacles.xm|"
AddDifferentialDriveEntity base1 Definitional Script
[Position:0 0 0
FlushScript

©~ b

9
10 basel.GoTo(1.0, 0.5)
1
12 basel.Turn(90, 0.2)
13
14 base1.Go(0.5, 0.5)

Control Script
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Fig. 4. Script parts for defining mobile robot
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Fig. 6. Robot Environment and Scenario for
Experiment
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StartSimulationEngine "Sim! basicsim xml"

AddNewEntity entl /Position:0 0.25 3

AddBoxShape
/Dimensions:10 0.5 05 /Mass:10

AddNewEntity ent2 /Position:0 0.25 -3

AddBoxShape
/Dimensions:10 0.5 0.5 /Mass:10

a3 7. #7 74 I3t A3
Fig. 7. Script for Definition of Environment
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AddDifferentialDriveEntity basel
/Position:0 0 0
/Mesh:"Pioneer3dx.bos"
/WheelMesh:"PioneerWheel bos"

AddBumperEntity bumperl
/ParentEntity:base1

AddLaserRangeFinderEntity  Irf1
/Position:0 0.4 0
[ParentEntity:basel

3% 8. 229| 3D HIH7t FIIE A3EE
Fig. 8. Script for Definition of 3D Modeling Mesh

3. MA B8 A3YE

ABI AN gl AAE olgs e stel
A2l AAR F, 94 AY ol Fakele A5l
L BRE 0% HANA A A4S e 2o

EEZ 17 99F Zo] Fs oY, FeET] ATE
ZA317] S8 Aol A g7 2] ZEoli= LRF(Laser
Range Finder) AAE o] &3} Th,

FlushScript
base1.Go(0.4, 0.4)

while (true)
"
distances = Irf1.Get()
d180 = distances DistanceMeasurements[180]

it (4180 < 1000)

base1.Turn(180, 0.3)
base1.Go(0.4, 0.4)
-1
)
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Fig. 9. Robot Control Script for Obstacle
Avoidance (Upper) and Execution Result
of script(Lower)
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