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Intreductien

Introduction to PeraSwarm Project




PeraSwarm

Robot_13 [V]

Robot_12 [V]
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Problems

Issues that are going to solve




Problems

No framework that supports different physical and virtual robots.
Inability to programme multiple robots over the air.

Swarm programmers must be experts in programming.




Solution

Solution Architecture



High level overview
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Software Architecture
—»

Web App o

Backend

|

Firmware Linux Container Generator
Template
Creates

O

Robot PIO CLI Firmware + Generated C++ 10



Roadmap

Remote Cross Algorithms
Compiler Development & Aggregator FSM
Development Testing Testing

Code Generation & Finite State Testing SAR(Search
Uploading to Machines (FSMs) & Rescue on Arena)
Robots Testing
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Progress

Current Progress Status



Roadmap

Remote Cross Compiler
Development
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Remote Cross Compiler Development

9 - .

Configuration ﬂ'm“'ﬂfe PIO CLI
Schema

Conﬂguratlons

Generate
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Configuration
Schema

/build

{

features:
{ name:

{
name:
value:

[

'ALGORITHM', value: 'ALGO_COLOR TEST', isEnabled: true },

'ENABLE_SERIAL COMMUNICATION',

'ENABLE_SERIAL COMMUNICATION',

isEnabled: true,

extra:
T
{
name:
value:

[Array]

'NEOPIXEL_ INDICATIONS',

'NEOPIXEL INDICATIONS',

isEnabled: true

g
{ name:
{
name:
value:

'ENABLE_MEMORY', value:

'ENABLE_MOTORS ',

'ENABLE_MOTORS ',

isEnabled: false,
dependencies: [Array]

e

{
name:
value:

'ENABLE_DISTANCE_SENSOR',

'ENABLE_DISTANCE_ SENSOR',

isEnabled: false,
dependencies: [Array]

name:

name:

value:

'ENABLE_NEOPIXEL RING',
value: 'ENABLE_NEOPIXEL_RING',
isEnabled: false

'ENABLE_COLOR_SENSOR',

'ENABLE_COLOR_SENSOR',

isEnabled: false

name:

value:

'ENABLE_COMPASS_SENSOR',

'ENABLE_COMPASS_SENSOR',

isEnabled: false

name:

value:

'ENABLE_OTA UPLOAD',

'ENABLE_OTA UPLOAD',

isEnabled: false

'ENABLE_MQTT', value: 'ENABLE MQTT', isEnabled:
'ENABLE WIFI', value: 'ENABLE WIFI', isEnabled:

'ENABLE_MEMORY', isEnabled: true },

Generate
Binaries

Binaries



#pragma once
/*

This is an auto-generated file.
*/

#define ALGO COLOR_TEST
#define ENABLE SERIAL COMMUNICATION1
#define NEOPIXEL INDICATIONS

#define ENABLE_ MEMORY
Generate

#define ENABLE MOTORS r ‘ Binaries [' F

#ifdef ENABLE MOTORS 110
#define DRIVE PWM h ‘ S g
#define DRIVE SERVO 1 1

#endif Base gei
end Firmware PIO CLI
#define ENABLE DISTANCE SENSOR +

Generated
Configurations

Binaries

#ifdef ENABLE DISTANCE SENSOR
#define DISTANCE GP2YOA21YKOF
#endif

#define ENABLE NEOPIXEL RING

#define ENABLE_MQTT

#define ENABLE WIFI

End of file



Roadmap

Remote Cross
Compiler
Development

Code Generation & Uploading to
Robots
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OTA (Over The Air) Upload

Central ‘L

Server Download Request

HTTP
[build e J»
HTTP L &=
Binaries Nl
HTTP

Q
0

Download Binaries from server

Reboot
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Code Generation & Uploading to Robots (I)

" Pera Swam
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http://www.youtube.com/watch?v=W9IA8yijVyk

Roadmap

Remote Cross
Compiler
Development

Algorithms Development &
Testing

Code Generation &
Uploading to
Robots(l)
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Algorithms Development & Testing

Pera Swarm

P Algorithm Generation
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Demonstration
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http://www.youtube.com/watch?v=QiCPhQCV91k

Challenges

Challenges and How overcame them

24



Challenges

Dependency issue when building the existing firmware of
robots.

Google blockly visual programming tools doesn’t support c++
by default.

Need to upload specific firmware to each robot by OTA.



Thanks!

Any questions?



