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v’ 22 DoF
Legs (12), Neck, Head (3), Mouth, Ear (2), Waist, Tail (2)

v' Many Sensors, Cameras and Microphones
Micx 4

SLAM Camera
Touch Sensor

6 Axis IMU

Light Front Camera

Detector ToF Sensor

Touch Sensor

Motion Detector
N~ Range Sensor

Contact Sensor x 4
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Intelligent Processing SONY

(Cloud)
= <
4 Application Processor (SoC) A
Qualcomm® Snapdragon™ 820
ROS Intellig(?I;EI gP;c))cessing

§ £

Situation Behavior
Awareness Planning

. Behavior

1T : 2

Touch Sensor x3 ;
Range Sensor x2 Camera x2 ( MOtlon PI‘OCGSSOI‘

Microphone x4

Userland /Kernel Modules

J

Motion Detector
Light Detector

ToF Sensor

User/Environment
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Development Workflow with Sim

f Intelligent Planning )

R ~
Integration Test Integration Test
using 2%

Ve

Motion Control
= Test on Physics Sim

= Vv

=

Ve

Sensing-Perception
= Data Collection on Sim

NVIDIA Isaac Sim

¢ Realtime Physics Simulation using GPU
« Photorealistic Rendering with Ray Tracing
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aibo Simulator

Application Processor (SoC) m ROS Container
Qualcomm® Snapdragon™ 820 on x86/64 Machine
4 ROS Intelligent Processing ) ROS Intelligent Processing A
(Edge) (Edge)
Situation Behavior Situation Behavior
Awareness Planning Awareness Planning
. Behavior . Behavior
Userland /Kernel Modules et oliiocss=el
;v ) \ Emulator )
D [ )
( Motion Processor Camera x2
ToF Sensor Actuator x22
= =
L J

Isaac SIM Container

© 2025 Sony Group Cooperation 5 ‘



aibo Simulator

: = ; : . default.rviz* - RViz
2024-05-08 02:11:55 [64,936,885ms] [Warning] [omni.isaac.range_sensor.plugin] offset data size mismatc|929.86 581

File Panels Help
Isaac Sim Python 2023.1.0 - New Stage* !

' |ﬂ'_""|lr|teract Move Camer
File Edit Create Window Isaac Utils Rendering Replicator Isaac Examples Help

L1 pisplays
Resolution
Renderer L r Stage Lights Width
Height
Position
Orientatic 0;0;0;1
Unreliable
Use Timestamp
~ )< Axes

cus Camera M Measure # 2D Pose Estimate /2D Nav Goal
Viewport

Radius
adius of each axis, in meters.

Content

Y.
* Nao files selected

12024 05:09PM

Filesize 0.00 KB
Time S
* Checkpoints

Pause Synchronization: | Off ROS Time: !2.87 | ROS Elapsed: '4.73 | wall Time: !2.90 Wall Elapsed: !4.71

31 fps
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Recognizer Training with Sim
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Recognizer Training with Sim

y
Model Training

Hidden Layers
Input ,—Ay—‘ Output

-
Data Generatlon Model Testing

simZ2real

Data without Distractors Valid Data Labels Realtlme ROS Image from Isaac Sim

Data with Distractors Valid Data Predictions Realtime Inference Result

="
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Motion Reinforcement Learning

/Reinforcement Learning on Isaac Lab\ 4 Inference on i )

4096 aibo robots are learning to walk in Isaac Lab. Policies trained in Isaac Lab can be directly deployed

\ / Qn the real robot, without any additional tuning. /

Q.\m © 2025 Sony Group Cooperation
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Motion Reinforcement Learning

Observatlon Action
* Joint Encoder e T t Joint Positi
Lol aaeod arget Joint Position

. i in(1]
« Foot Contact Switch Target Joint PD Gain

- y,
[1] R. Watanabe et al., "Learning Quiet Walking for a Small Home Robot," in Proc. of ICRA 2025, 2025.
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Motion Reinforcement Learning

(
Isaac Lab | | aibo EH¥ A
Convert the ONNX file to tflite and
run the policy on aibo SEH.
AP (ROS)
. RL Policy
Actlonl TObserva tion tflite  Executer
. Node
) Run the policy Joint /joint_states
Isaac Sim as a ROS node.  |command imu
g ) Action/Observation cOn“tnr:"er
are exchanged as Node
ROS messages.
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Motion Reinforcement Learning

-
Isaac Lab

Actlonl TObserva tion

Isaac Sim

G J

Conduct testing in aibo simulator that
mirrors aibo 4% system more closely,
so that, on aibo E#%, we can focus

on tuning physical parameters.

(O\\@ o/

aibo Simulator

Command

ROS Container

RL Policy

tflite  Executer
Node

Joint

/imu

MP

Controller

Node

=

.

Isaac Sim

aibo SEH¥ A

/joint_states

tflite

Joint
ommand

AP (ROS)

RL Policy
Executer
Node
/joint_states
[imu
MP
Controller
Node
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Conclusion

- Thanks to high-quality rendering and physics simulation, Isaac Sim enables
end-to-end simulation, from perception through motion control.

- Isaac Sim is highly compatible with Python and RQOS,
and is well-suited for simulation of existing ROS robot applications.

- With support for container environments, it integrates well with cloud
computing and CI/CD pipelines.

[ GitHub | [ Action Runner ( i )
on AWS EC2 Integration est S
B % A ROS Apps Container
— B A
Push Source Build Simulation Container
\ J . \
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Let’s explore what’s next with aibo.

Bring your research or ideas to life with aibo.
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