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DARWIN-OP INTRODUCTION [DASL-104]
WEEK 1

INSTRUCTOR: JEAN CHAGAS VAZ
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> Motivation
> This is an introduction course that studies the
fundamentals of a bipedal miniature-humanoid.

» Objectives
»The main objective of this course is to investigate the
functionality of DARwIn-OP (Dynamic Anthropomorphic
Robot with Intelligence—Open Platform).
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> DARwINn-OP characteristic

Source: http://support.robotis.com 4
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» Dynamixel

Max 2 Mbps Serial BUS > Max 3 Mbps Dynamixel BUS

.

USB 2MP Camera & MIC
Wi-Fi 802.11 b/g/n
Speaker 8ohm 1W
HDMI Video Port

Audio In/Out Port

2x USB Port

Ethernet Port

miniSD Socket

Gyroscope 3-Axis
Accelerometer 3-Axis
Sx LED

2x RGB LED

13x GP I/O&ADC

2x MIC

3x Push Button

DYNAMIXEL MX-28

>

Source: http://support.robotis.com
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» DARwIN-OP specification

Unit: mm

16,0

505

1222

930

930

335

15201 1040

Source: http://support.robotis.com
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RXLEDon
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Buttons !
B Reset (sub controller)

VNC software Cooling fan

i Start

OP Architecture USB(x2)

References DM

Ethernet

Audio line out

Audio line in

Battery powerjack

Power rocker switch

Battery pack compartment DC power jack

Source: http://support.robotis.com




2

PASD)

Wednesday, April 05, 2017, 14:31

Summary

Introduction

Hardware Overview

Safety Manners
VNC software
OP Architecture

References

» DARwIN-OP specification
> Based modular structure and a standard PC architecture
of DARwIn-OP.

USE ZMP Camera & MIC
Wi-Fi 802.11 b'gn
Speaker Eolm 1W

Main Controller

POWER LINE

Standard PC HDMI Video Post 7 —
Aundio In'Out Pert Tﬁ’fﬂﬂﬁrif LINE —
P vnaminel LID E—

2x USB Port, Ethernet Port ETC LINE

£

Sub Controller 20x Actuator
Head B D |(e—b —
ea CM-730 RX-28M ”H
25 MIC Ac{-]:::;t:li;:ef_ﬂifms : [
2x RGB LED < LED
¥ RGE LED
12x Hxternal 10 & ADC
Interface B/D Power B/D —+ 2x FSR B/D

3% Push Button
5x LED, Ix RGB LED
2% Cooling Fan

Powrer Sweitch
Connector Mimi-din
DC Jack

4% FSE

Source: Development of Open Humanoid Platform DARwIn-OP [Inyong-Ha]
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» DARwIN-OP specification
» Overall mechanical design scheme of DARwIn-OP.

Source: Development of Open Humanoid Platform DARwIn-OP [Inyong-Ha]
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Source: http://support.robotis.com
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> Microsoft
> http://support.robotis.com/en/product/darwin-
op/development/ready/connecting to darwin.htm

( host:dsplay or host: ;port )

Quick Options
@ AUTO (Auto select bast sattings)

LLTRA (>2Mbit[s) - Expearimental

LAN (> IMbit/s) - Max Colors

MEDIUM (128 - 256Kbitfs) - 256 Colors

MODEM (19 - 128Kbit/s) - 64 Colors

[Low (< 19xbifs) - 8 Colors

MANUAL  ( Usa options button )

Wiew Only Auto Scaling Confirm Ext

Use DSMPlugin -~ SecureYNCPiugin.dsm
Proxy/Repeater

|1, 1680 x 1050 @ 1440,-150 - 32-bk - 60 Hz v

" Save connection settings as dafaulk IMMZWJ

Source: http://support.robotis.com
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> Ubuntu
> https://www.digitalocean.com/community/tutorials/ho
w-to-install-and-configure-vnc-on-ubuntu-16-04

( host:dsplay or host: ;port )

Quick Options
@ AUTO (Auto select bast sattings)

LLTRA (>2Mbit[s) - Expearimental

LAN (> IMbst/s) - Max Colors

MEDIUM (128 - 256Kbitfs) - 256 Colors

MODEM (19 - 128Kbit/s) - 64 Colors

[Low (< 19xbifs) - 8 Colors

MANUAL  { Use options butten )

Wiew Only Auto Scaling Confirm Ext

Use DSMPlugin -~ SecureYNCPiugin.dsm
Proxy/Repeater

|1, 1680 x 1050 @ 1440,-150 - 32-bk - 60 Hz v

" Save connection settings as dafaulk IMMZWJ

Source: http://support.robotis.com
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» Biped Walking and Zero-Moment Point
» Linear Inverted Pendulum

Z
z = kex + kyy + z. (1) . A
. g 1
-— - _— — - 2
¥ zcy mch“ (2)
._g 1
i = zﬂ:c, mchy’ (3)
2+ 1,y =0, (4)

Source: Biped Walking Pattern Generation by using Preview Control of Zero-
Moment Point [Shuuji KAJITA]
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. Torso Cart
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e B — .e
X X

Safety Manners '
VNC software
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T =0 i
ZI‘\;P CoG ZF\:AP CcE;G
P X P X

Source: [http://www.seas.upenn.edu/~robocup/files/DARwIn-
OP_UPenn_Tutorial.pdf]
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» Biped Walking and Zero-Moment Point
»ZMP

Servo | Dynamic ZMP P
Controller | y_ \equation (12) | zmp

reference X

CoM
Source: Biped Walking Pattern Generation by using Preview Control of Zero-
Moment Point [Shuuji KAJITA]
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