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Software extension of the six-legged robotic platform

The aim of thesis Software Package Performance tests

The diploma thesis extends software of the The software package contains modules that extend Core The aim of the tests was to determine which of these

hexapod robot Scolopendra. The objectives of library with modules, files and demo applications that are architectures has the highest impact on hardware

the software extension were: particularly designed for the Scolopendra hexapod. It also performance of the desktop PC. Each test measures time of

1. Design of the software library for joint contains modules that provide interoperability with virtual one computation cycle of the server application in
model in the Webots simulator. milliseconds. Testing device parameters:

based robots management.

2. Design of the software package for > CPU- Ryzen 7 3700X,

hexapod Scolopendra. App[|cat|0n5 Architectures > GPU - Nvidia RTX 3070,
3. The design of the virtual models i.e. digital R . N > RAM 32GB 3600MHz.
P L X . There are total of 10 combinations to establish communication
twins in visualization and simulation. . . . . . . .
. . . between five application that the software package contains. Single application
4. Design graphical user interface for the . . .
remote control of the robot functionalities Three architectures are simple connections between model and 10703
" GUI three are the same but with the enabled multicast and the 16,843 18,902 st 15,900
last four are combinations of multiple aplications.
Implemented Technologies . - : -
Single application Multiple applications orss "
. 4,565
1. Open3D library. ™ seooperan ) ™ Seatoporarati | ™ Scolopenara | Scolopendra U
. . Visualization model Visualization model
2. Webots simulation software. p—— — p——
Visualization server application Visualization server application Visualization server ~ Webots server Physical server  Visualization server Webots server with Physical server with
without multicast without multicast without multicast with multicast multicast multicast
3. .NET Framework WPF. e Senersocket || .. _____| Client socket
) 127.0.0.1:27003 127.0.0.1:27003 127.0.0.1:27003 127.0.0.1:27000 = Server application B Multicast
4. Socket interface. —_ —_ —
P — Multicast Multiple applications
Scolopendra Scolopendra Ul
Webots model Webots model Server socket 24,585
. - 127.0.0.1:27000 !
Core Library
. . . e - L 17.242 15 364 17.362 16,643 16,261 16,465
The Core library provides basic data || s, e b — ' ' '
structures for jointed the robots such as —_— —_— S— (Stientsoket
forwa.rd and inverse kln.emr:,\tlcs structure Setopman ) EEr— (Solpondre P 5004 4438
creation modules, visualization tools and Physical model : 192.168.1.103:27001
application H

client server based modules for making Robotserver
distributed architectures of the appliactions. PS—— b :MM - B Y iebors sarver, onieicatseruar. Phuaieal server, Y abors server,
127.0.0.1:27001 127.0.0.1:270021 192.168.1.103:27001 Multicast Multicast Multicast Physical server,
Multicast
mVisualization server mWebots server WPhysical server ® Multicast
Visualization Model Simulation Model Phgsmal Model Graphical User Interface
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