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Robot simulators | contributed / developed
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Choreonoid (Since 2010)
http://choreonoid.org/



Extensible design of Choreonoid
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Design and simulation of dancing motions (2010)

®®® dc-expo2010-demo - Choreonoid

File Edit View Tools Filters Options Help

| B PP @f0r910]2 { 0.00 [7]:[220.00 [7| &
QePPID XoRS RBEFRNRPRE Yo OFEQ Ed permpective s By JedH G WP &

Items Media | JointSliders | Body / Link Scene
¥/ & world
v/ | EBEHRP4Cg2

__ E Deattatoki10
By

P SimpleFloor
¥ - dcexpo2010reharsal
HRP4Cg

Links | Property
Link List

b b
-0

12 L_ANKLE R
13 L_TOE_P
14 CHEST_P

£ _ruceTr o

Pose Roll | Message | MultiValueSeq | MultiSE3 Seq | Joint Trajectories
Menu [T:| 107.910 {3/| 204 [5{¥ Sync | Insert [TT:|0.000 | Update | All | | Auto T:{107.892 +{TT:|0.000 | Delete |Grid:| 1 =
BL Link ON SP IK 103.0 104.0 107.0 198.0

& Whole Body A {ﬂjl M A A A A AAA 4 “l{[ {Aldﬂﬂdl

= iﬁﬁ’ﬁ fﬁﬁﬁ=ﬁ

= UPPER-BODY ..

Bl NECK
= ARMS v
& R-ARM v

# L-ARM v
B CHEST
WAIST
E} LOWER-BODY
B LEGS

ZMP
Deattatoki10 :

http://www.aist.go.jp/aist_e/list/latest_research/2010/20101105/20101105.html



Teleoperation and simulation of the DRC tasks (2015

e drec-valves - Choreonoid
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Japan Virtual Robotics Challenge (2015)

http://www.jvrc.org/



Grand challenge: simulation of actual disaster
response tasks

 Demands for disaster-response robots are increasing
* Natural disasters
e Earthquakes, heavy rains, typhoons, etc.
e Plant disasters
* Accident of the Fukushima | nuclear power plant
* Infrastructure disasters
* Tunnels, highways, bridges, etc.

* Need for the simulation
» Disasters cannot be reproduced in the real world
* Training in the real world is expensive in terms of money, time, resources, etc.

* Issues
* Various types of robots
 Various environments and objects
 Various natural phenomena
 Large scale




Example 1: Integrated simulation of the DRC tasks
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the entire scene in realtime? |




Example 2: Simulation of a tunnel accident

Fire | Debris ~ Rescue the victims



-~ Physical / Natural Phenomena ~

N

Required simulation functions

* Fire * Rain * Water
* Smoke * Snow * Gas
* Wind * Flooding * Oil
e Radiation e Earthquake * Debris
* Sound e Landslide * Victim
* Radio Wave * Radiation

/U

— Objects —
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~— Robots ——

* Legged

* Crawler

* Tire

* Multi-copter
* Underwater
* Snake-type

* Humanoid

N

J L

e Camera

* Laser range sensor
* Thermometer

* Infrared camera

* Gas sensor

* Mic

° Gamma-ray camera

T Sensors —

— Special Operations ~

* Destruction

* Making a hole

* Digging

* Fire extinction

* Decontamination
* Hammering test

/
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— Tools / Devices —

* Wire

* Cable

* Hose

* Drill

* Screw drivers

* Hydra spreader
* Speaker




Issues in implementation

*Algorithms

* Physics computation

* Rendering
* Sensor simulation

e Software architecture

* Para

lel Processing

*GPGPU

* Reno

ering API

* Midc

leware

* Modeling
* Data structure
* File format
* Scripting

*|ntegration
* Consistency
* Scalability
* Extensibility



