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Professional Drone "Airpeak S1" Overview
- as a concrete example of ROS based critical solution
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Bio

Dr. Dai Kobayashi

- Robot software engineer
at Sony Group Corporation

- 8+ years experience
ROS-based system development

- Leading drone intelligent |
@roscon-jp2019
software dev team Aibo and

AR eye-wear proto-type

- Acquiring Sony Outstanding
Engineer Award 2021
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Alirpeak ST
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Sensing Technology
for Flight Stability
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Optimized Design for
Exceptional Performance
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Total system overview

Airpeak Plus

(Cloud service)

Airpeak Base
(Web application)

Alirpeak ST

(Aircraft)

Gimbal
Camera/lens
accessories
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Airpeak Flight
(Mobile application)

Remote controller




System components of Airpeak S1

S . Vision Sensing Application | Advanced Wi-Fi
i i Processor Processor
i " MUsensor 9§ 845
T Qualcomm
snopdragon
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Sensing devices Actuators
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Functions on the Application Processor

Application Processor

eI - Set of intelligent flight function
Vision Sensing - Subsystem of Flight Middleware S

»
»

(XX Gimbal . .
ROS ~.
Flight Middleware

Remote

Controller - Set of system core services > Flight
- Logger Connection Power Controller
. manager Management
_____ ,| - Use Fast RTPS for inter- 9 9

process communication

. . Sensor calib
Diagnosis ‘e,
manager

- Non-centralized system
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Functions on the Application Processor

Application Processor

845 . . . : -
Land Coll
eI -  Set of intelligent flight function
ROS nodes oy
- Subsystem of Flight Middleware SREERESIT
" eee Gimbal - .
2t ROS .

FLIGHT APPLICATION
i V——

snapdragon

Vision Sensing
Processor

cﬁ‘;’,’t‘lﬁfﬁe, - Set of system core services 1 R ght
T Controller
- Use Fast RTPS for inter-
process communication i

- Non-centralized system
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Functions on the Application Processor

Application Processor

’ 845

Qualcommn

snapdragon

Vision Sensing
Processor

FLIGHT MIDDLEWARE

Flight Middleware

Camera manager

LED manager

Video transfer

Remote .
Controller - Set of system core services

A\ 4

|

Logger

: Flight
Connection Power Controller
manager Management

Sensor calib .,
manager *

- Use Fast RTPS for inter-
process communication

Diagnosis

- Non-centralized system
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Mission Flight, Repeat Flight

Planning trajectory with complex
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Mission Flight at Flight Application
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Obstacle Position/Attitude

' A ik detection estimator
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FlightApp (ROS) on Application Processor

p

Global/local planning
With object map

Position tracing/twist

generation

LW 54
1.0m/s

Position/Attitude
controller
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Cases of safety function

Geo-Fencing

Return to Home
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Cases of safety function — Return to home

VP FC

Obstacle
detection

Position/Attitude

estimator

Home position(lat, lon)

Obstacle /

st =
i l / l Global/local planning
2 ]

Position tracing /
twist generation

FlightApp (ROS) on Application Processor

|
!

Position/Attitude
controller

FC

Return to Home
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Cases of safety function - Geo fencing

Ty

FC Remote

Position/Attitude Controller
estimator

self pose

/ Manual control behavior

Via radio communication

v

Position tracing / twist
generation

N\

FlightApp (ROS) on Application Processor |

.

Position/Attitude
controller
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Drone as mission critical system

GNSS receiver N

\ logging

F"g ht actuation
Vision sensors Software

Innersensors

User Indication

Remote control

failure, unexpected input, friction, etc...

\Y
\Y

SERIOUS ACCIDENTS
Collision Crash Fly-away

© 2022 Sony Group Corporation



Airpeak’s centralized diagnosis system on pub/sub

State Management of Aircraft

(Issue emergency RTH etc.)

Centralized

Framework of
error error management
definition

Format
conversion

Logging and wired-connection with
/v Customer Service/Repair Center

4

Diagnosis node

> | Indicationtousers

OS error detection

Error Notification

Y4

VP error detection

Y

FC error detection

Y

Battery / power
error detection

Sensor error detection

Communication
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Thankfulness

« We really appreciate to great work of the open source community

 Powerful developmenttools and ecosystem

* rviz, gazebo, tf, rosbag,...., are much helpful for the complex drone
system nttps://0ss.sony.net/license/ARS-S1/index.html

* Accumulation of know-how for efficient robot development

.
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https://oss.sony.net/License/ARS-S1/index.html
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What is the future of

Robot & Human

) 'y Friendship?
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System components of poiq

Main camera

Radar sensor Application

’ 845 Motion 3 x Motors
Processor
2 X Motors

Proximity sensor

Thermal sensor

Qualcomm
snapdragon

Sensing devices Actuators
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poiq System

poiq Cloud

N Cloud

:

¥ Dialogue
Generator

poiq
:::ROS

’ 845

Qualcomm

snapdrogon

Al Robotics Business Group

State

Uploader

Sensing devices
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Let’s do
something creative
with poiq!!
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