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High volume and lowmix manufacturing

A Tasks are expected to be
du;  repeated many hundreds of
thousandsf times

' A Robot actions are explicitly
definedandprogrammed

| A Costandtime spentto program
and commission each robot
would be negligible in this
scenario

Figure 1. The manufacturing of Automobiles
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Low volume and highrmix manufacturing

High Mix Production

A Robot programming and the
relatedsetuptasksarerelatively
complex

A Robot programmingis costly
andsometimess impossible

AROBOTIQ

Figure 2. Ahigh-mix manufacturing task
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INTRODUCTION

There Is a need for a new paradigm
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According to ASSEMBLY's annual Capital Equipment Spending Survey, there's little
doubt that fewer manufacturers are performing high-volume assemblytoday than there
were 8 yearsago
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x Current Forms of Human-Robot Interaction:

1. Anthropomorphism and Direct I nteraction
2. Indirect Interaction

/ Robot \ / User \

Interaction Interaction
A CursorTracking A Floorbased
A Userdetection -~ ™ A Handhelddevice
A AdvancedRecognitions Mediating Object A Gesture
é L,JserFeedbacks <> GUIson Projection | € A (,:ursor
é A é
Surface
Localization b o
A Landmark detection
A Collisionavoidance

. 4
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Human-Robot
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Figure 3.Thetypical HRI platform with floorprojection [1]

Two main limitations:
1. Normal Projector is blurry for outdoor environment.
2. Security Problem.
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PROPOSED PARADIGM  Human-Robot
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A Ro b omléiselevatedoi Ap p r o But lle$sT Iy a thavof the
human

A Human being is responsiblefor decisionswith the assistancef an
Intelligentrobot

A A userwould desireto define less, and require the robot to make
appropriatesuggestions

A Lasersare a powerful sourceof light with thin shaftsof bright light
andcolours Laserbeamscanprovidea dazzlingdisplayfor industrial
applications

A Augmented Reality can be used as another way of exchanging
informationbetweerhumanandrobotfor securitypurposes
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FRAM EWORK Human-Robot
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Figure3. A Framework for Dynamic HumaRobot Interactions
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Framework Implementation

Human Interface Device

Wearable AR Device

USB Camera

Laser Projector

Laser Rangefinder

Robotds Cgmput er
(Ubuntu)

Figure 6 Implementation of the HumaRobot Partnership Framework
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IMPLEMENTATION Human-Robot
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Multi -Modal Handheld Device

Display for Laser Rangefinder

Near-infrared Laser Rangefinder

Laser pointer

Spring-loaded Linear Potentiometers for finger
displacement inputs

IMU for hand motion inputs

Figure 6 Implementation oMulti-modalHandcontroller
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Augmented Reality Glass

- Smaller, 60% lighter
c and more comfortable
\ EPSON

Fully transparent displa
Includes two y P piay

" RAM ABLE TO
ERFORM
Dual screen for 3-D display removable shades
— MAVEN - 1 '
FAM ABLE TON,
w GO - TO TASK ,', |

New Prescription
lens insert

\.‘ ,

U\E\ s —

New motion sensors
capture movement

Front facing camera,

enables Augmented Larger, brighter

Reality (AR) \ display centered in
your field of view

Figure7. Epson AR glass for Augmented Reality Application

7/1/2016 12



IMPLEMENTATION Human-Robot
- | | § | | | | |5l

Mobile Robot with Laser Projection

USB Camera

Laser Projector

Laser Rangefinder

Robot's Computer
(Ubuntu)

Figure 8 MAVEN Robot with Lase Projection System
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Human and RobotPartner Interaction

Select Robot

Confirm Availahbility

|

Identify Task Type

Elaborate on Task

Sufficient

Data?

Make Selection

Request Data

!

Initiate Task

' 5

Suggest Task Options

[y

Supervise Task

Execute Task

Problem™

Intervenes
(pause or abort)

Task
Carmpleted

Figure5. Flowchart for HumarRobot Dialogue
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1. Mobile robot use laser projector for providing visual feedback

Figure 6 Robot is projecting its upcoming actions: stop, move foward, rotate to the left or to tt
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