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Daejeon, Korea
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f! Daejeon, Korea
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8300 km, Hamburg - Helsinki 2 hrs, Helsinki - Incheon 10 hrs, Incheon - Daejeon 3 hrs, add transfers for 22 hrs




! Selecting a hotel at [ast-minute...

...can go wrong
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. 3 Daejeon Conference Center and Expo-93 relics
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A Golf...isa big national sport
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& Wildlife
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IROS 2016

10-14 Oct 2016, Daejeon Conference Center
organizers:

» Il Hong Suh, Hanyang Univ., General Chair
» Dong-Soo Kwon, KAIST, Program Chair
» Wolfram Burgard, Editor-in-Chief

1719 submissions, 57 countries, 832 accepted (48%)

oral, interactive, demonstration, video, highlight presentations
36 workshops and tutorials

3 life time talks: F. Harashima, G. Hirzinger, W.J. Book

4 plenary talks, 9 keynotes

3 forums: Al/deep learning, autonomous systems, medical

3 challenges: drone racing, humanoid application, manipulation
40 exhibitors

ROSCON-16 (8-9 Oct, Seoul), ROBOWORLD-16 (12-15 Oct, Seoul)

http://iros2016.org/
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Exhibition
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% Rethink Robotics: Sawyer

new low-cost robot arm with joint torque sensing and ROS torque control
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M Robotis: arm and cube demo

« ROBOTIS Framework 1o support ROS
« DYNAMIXEL ROS Package

« ROBOTIS OP2 Humanoid with ROS

= ROBOTIS Manipulator with ROS & Moveit

BE 3Movelt!  oazeso

robot picks cube, places in the center, then brushes it away again
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| ’! - Clearpath Robotics: mobile platforms

Ridgeback+Baxter and Otto mobile platforms
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® Long Endurance UAV

North-South Korean border control: 3 kg payload, 24 hrs flight time, tethered via car battery
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% OptiTrack: de

\

Oprilrack”

Optical Motion Capture

Y

note: data looked smooth, stable and precise
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3 OptiTrack: data

110 23

note: upper body has two markers in front, two in rear
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’! Optoforce

» half-sphere rubber 3-DOF force sensor

» camera measures surface deflection

two sizes, 20 mm or 10 mm diameter
nominally 16-bit and 12-bit resolution

live demo of the 20 mm sensor, worked well
we should get one or two of these...

v VY vV

» new 6-axis F/T sensor, 200 N

» industrial casing, size similar to Sunrise/ATi
» built-in electronics (CAN bus, external
EtherCAT adapter)

» hand-contour following demo
» URS and 6-axis F/T

optoforce.com
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7@ i2A Systems optical sensors

> i2asys.com, spin-off from KAIST
» 1-DOF, 2-DOF, 3-DOF force sensors
» optical proximity sensing principle
» “convenient use without amplifier”
» 30kg..200 kg max load

beries |

industrial grade housings
torque sensor for harmonic drive
(not shown at IROS exhibition)

» Batuino board: Arduino compatible
» ATmega 328P (16 MHz, 32 kB Flash,
2 kB RAM, 1kB EEPROM)
» versatile power supply: BAT10.9-5.5V
» LiPo compatible with on-board
charger: BAT23.7V
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Workshop on Personal Robot Interaction
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®  Workshop on Personal Robot Interaction

http://rcenc.ustc.edu.cn/iros2016/IROS2016-Workshop-Personal-Robot-Interaction.html

N. Hendrich — IROS 2016 Summary — TAMS Oberseminar, 25.10.2016 20/43



‘! Workshop on Personal Robot Interaction

» organizers
» Yimin Zhang, Intel Labs China, yimin.zhang@intel.com
» Jigiang Song, Intel Labs China, jigiang.song@intel.com
» Prof. Xiaoping Chen, University of Science and Technology of
China (USTC), xpchen@ustc.edu.cn

» cosponsored by RAS TC on Human-Robot Interaction

» 8invited talks
» 15 posters
» about 50 participants

» Intel exhibits:
» Realsense SDK demos
» telepresence robot: mobile base, tablet, realsense, 1.60 m
» turtlebot style low-cost robots
» JEDIT: omni-wheel two-arm mobile robot

://rcenc.ustc.edu.cn/iros2016/IROS2016-Workshop-Personal-Robot-Interaction.html
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7 Dexterous manipulation and robot service

Norman Hendrich, Univ. Hamburg

» case study: object handover
» preferred handover force thresholds
» stiff and compliant robot, horizontal and vertical gripper
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Personalized Al with first person vision
Prof. Jianbo Shi, UPenn

head camera evolution: third person 1> second person i full immersive experience
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7@ Head camera: supermarket attention analysis

GoPro camera plus head tracking, no eye tracking
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7 Head camera: party scene analysis

Party Scene: 4 groups in a room

reliable attention localization from fusion of multiple persons’ cameras
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. 3 EgoNet: Deep learning for motion prediction
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& EgoNet: motion prediction
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’! A personal robot for me? Socially intelligent

interaction is the key
Dr. Amit Kumar Paney, Softbank Robotics

Human-Centerness
Seing so diverse, a muiti-disciplinary effort will be needed
\We are at the beginfung of Personal Service: Ronots, 310RE WaYIRED: |/ 1,

mmwnbesdmhvaiergﬂmw.um,mﬁ_
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! Human-Robot Interaction on Service Robot

Dr. Jigiang Song, Dr. Yimin Zhang, Intel Labs China
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1 Mass market service robots
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7 Low-cost service robot use cases
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’! Low-cost robot arms
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Cognitive X-ability for Social HRI

Prof. Il Hong Suh, Hanyang Univ

Lbiliey < Detect. recopnize sad track objects

Incremental Learning and Recognition

» Kevirame-Based Online Object |earning and Detection

e
‘f..._g..

haa%‘a
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% |earmimg Objectness for Backy

N. Hendrich — IROS



Q Enabling HRI - Real World Approach

Dr. Takayuki Kanda, ATR

HRIXO1 l Acceptanc e 3 DAPET AWaIT
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Designing motion with an expectation of change

Continuous motion adaptation for dynamic interaction in human environments
Dr. Nathan Ratliff, Lula Robotics

. Riemannian Motion
Continuous System Optimization (RieMO)
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Latent Workspace Obstacle avoidance can be as
Coordinates easy as straight line motion
; 20 workspace ai ot o
.’ a forward kinematics
U
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& Continous Motion Adaptation

General system for
many robot

lularobotics.com
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7@ Intel JEDI1 robot
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¢ |ntel JEDI1 robot

AUBO harmonic-drive actuators, ca. 1500 USD apiece, spindle driven torso lift, ca. 1.40..1.80 m, 3x NUCs on board
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’! Posters...

Optimal Ineraction Forces for High Efficient Dynamic Walking Robot XINGZHE
] Natural Robot-Human Object Handover UH et UH
idi POST D
- (hendrich, istry.zhang | @ir uni-hamburg.de

UNIVERSITY OF HAMBURG
CHONGQING ZUBU TECHNOLOGY €O, 11D,
(Leading by Prot. ingdu U, lad@caupt edu.cn, phone +4618629556969)

Xingzhe is one of the most energy eflicient robots in
the world. It set a new record walking 340936 steps
over 134 kmin S4 hours with in-body 0.8kWh batfe
without refil or falling (COT<0.214)

Most advanced robots walk via the ZMP approach
With static balance, which cost complex design, slow
nergy and money. However,

ngzhe

mimics the walking mechanism of human with
dynamical balance and natural gaits
Features 3

o y efficiency: COT=0.21, human is 0.2

< Walking dist:

ce: > 130km
% Enduran

50 hours;
& Weight: dkg (According to battery)
+ Wal aity: Natural
king speed: 0 - 4 k
> Carry load: up to 75kg on upper-body
Ningzhe walking assist:

> Help walking and excising for old/dissblcd

> Intelligent friend for the

> Custo

& Comfortable
amv/h

ble home assist for family
> Make a better life

o=

[

&-
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’& WS Torque-Controlled Robots: IIT Walk-Man

omparison of Open-Loop and Closed-Loop Disturbance
Observers for Series Elastic Actuators

e o PwAL
jit e HMANC

Series Elastic Actuator modelling & identification WALK-MAN actuation
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2 ws Manipulation: KIT humanoid pose taxonomy

Less area of contact More area of contact
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Contact types [Sing\e foot support HSingIe knee support ‘ Combined double
Plane Line Hold -
(hand or foot) 2;3 (arm or knee) (hand) /. ‘Double feet sum)onl ‘Dnub\e knee suppnn‘ support

The proposed taxonomy has 46 classes, including 18 »[mdmg poses, 18 kneeling poses and 10 resting configurations. Skeiches represent all the ranges of poses with the same number of supports and e
of contact. Each class includes the symmetric plicable. The lines provide possible road maps 1 transfer from one pose to another, assuming we can just perform one contact change
Lines also provide a hierarchy ameng the poses. Blue lines lep\ewll[ transitions to different categories (from snding 1o kneeling).

https://arxiv.org/pdf/1503.06839v2.pdf
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’! IROS Videos selection

» my personal selection from 423 submitted videos

» grasping and manipulation
> sensing

» human-robot interaction
» fun

» full proceedings: on our server, and on IEEExplore
» /informatik2/tams/intern/proceedings/iros/2016/
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Q Gyeongbokgung palace at night
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