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telligence algorithms.

provide future intelligent robot education environment.

HBE-ROBONOVA Al 3 Product Features
OpenCV é

Linux

* Robust freme / high-efficiency motor tech-
nology integration

* Speed control by PWM technology / RC
motor compatible

* Provide optimal robot motion program environment using ROBOBASIC
and ROBOSCRIPT

+ High resolution cemera (Robot vision)

* 15GHz Quad Core CPU (Robot Brain) based on ARM Cortex-AS3

» Linux 3.16.57 and Ubuntu program development environment

* Real-time image acquisition and image processing

* Real-time video monitoring using wireless LAN

* Robot vision using OpenCV image processing and machine vision
algorithm

By equipping the existing biped robot with a brain board and a visual modulg, it is possible to perform intelligent actions as well
as perform simple robot operations that were previously made and stored in the PC.
HBE-ROBONOVA Al 3 is an intelligent motion robot that processes video and vision slgorithms and is the optimal platform to
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HBE-ROBONOVA Al 3 is an intelligent 16-joint biped robot with an MR-C3024 controller board capable of controlling 32 servo
motors simultaneously and an Amlogic embedded processor for high-resolution image scquisition, image processing and in-

Training Contents

1. Introduction to Robot

2. Structure of Intelligent Biped Robot

3. Development Environment of Intelligent Robot
4. Brain of Intelligent Robot

5. Controlling Operation of Intelligent Robot
B. Vision of Intelligent Robot

7. Image Processing for Intelligent Robot

B. Robot Control by Brightness

8. Color Recognition Robot

10. Moving Object Tracking Robot

11. Shape Recognition Robot Using Circularity
12. Paosition Finding Robaot

13. Teekwon Robot
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Main Exercise Main Exercise
Intelligent Robot Control Test through Bipedal Robot Intelligence Control Project Exercise with
64bit Embedded System Cognitive Ability
* Embedded system programming exercise based on Linux Kernel * Embedded system programming, motor control, image processing, and machine vision

Ver 316.57

* Image data processing end recognition processing through
visual module

* Intelligent control through UART (communication with robot Bluetooth

* Project exercise and capstone course spplication for robot contest pletform ( Teekwon Robot, etc. )

Main Exercise N\

Biped Robot Basic Control Exercise
using Control Board(MR-C3024)

* Basic operation control test using ROBOBASIC and ROBO-
SCRIPT(ROBOBASIC v2.EB includes its own commands for
robot control in eddition to BASIC lenguege and provides real
time motor control program for multi-joint robot control for

control board by UART)

* Image processing and robot vision algorithm exercise

* Real-time image processing, tracking end recognition algorithm
exercise using OpenCV Library

HOST PC

OpenCV HBE-ROBONOVA AI3

Wireless LAN

| Obiect Recognition

Brightness Recognition

Contour
extraction,
shape recognition

easy programming of robot operation)
’ * Robot operation control exercise using remote controller

Color
Recognition

Moving Object
Tracking

ROBOBASIC
Maotar Contral

Intelligent
Vision

Ll ROBOBASIC
Mg gl Obstacle-avoiding Real-Time Serva
Walking Motar Control

Stand-alone




Software Specifications

Module Specifications

Operation Control Board ROBOBASIC 2.6
05:Ubuntu 18,04

Brain Board Bootloader : U-Boot 2015.01
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Hardware Specifications

Module Specifications

. HSR-B438 Digital Serva Mator x 17ro
Control Pulse neutral : 'IEEIDUS!EI“]EIEIU +'I'ID|] 1EDEI

Robot Body Pulse Dyr:le 12 ~ 26ms (comman : 21ms)

_ Dimensions / Weight: sbout 3I0'IB0 80mm /aboutl3kg
Power Source: Li-ion 2300mA rechargeable battery 1EA

24 servo motors

- 3PWMsignal ports
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Apply tilt sensor
CPU: Amlugil:: ARM Cortex-A53 1.56Hz quad core

Brain Board Elgahi’c Ethernat

40pin GPIOs + 7pin 125
Video pixel: 1320x1080

Visual Module Output image format: YUVE2/MIPEG

Frame rate: 1280x720[@30fps MIPEG, 1920x1080@30fps MIPEG
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HBE-ROBONOVAAI  Platform LEB User Guide book Remote Charger Stereo Cable AC Adapter Bluetooth
3Baody (include OF image and Todls) 1EA Controller Master
1EA




