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THE ESSENCE OF HUMAN-ROBOT INTERACTION
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Objective

Immersive  and  inferactive
training ecosystem for the
mutual and continuous
building of knowledge and skills
of both human and robot.
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Use cases

UC1. Dismantling of E-bike Battery Packs

[

UC2. Flexible Assembly of Aircraft Engine UC3. Hybrid manufacturing of complex
Nacelle metal components

/\',

Fully manual operations, high variability of Highly iterative assembly, positioning and Extended programming time of the
product assembly fixing tasks repairing sirategy

FIUENTLY
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Edge computing. Distributed processing. Dynamic task planning. Multimodal reasoning. Decision-making

Speech 7N |Intent

@

o Posture Z

Human

| Gesture

Visual

N

WHAT? Introduction
session on:
robotization, the
training environment,
the Fluently hardware
and software. Foster
positive attitudes and
increase participant
self-efficacy.

HOW? Introduction
sessions, training
videos lectures, group
activities, workshop.

WHAT? Simple
exercises to induce
the desired mental
and cognitive states
and gather data to
train the Al models.
HOW? VR scenarios,
psychological tests,
data acqusition.

>

\

WHAT? Simple
exercises with the
collaborative robot
(e.g. kinesthetic
teaching, speech
commands) and on the
VR environment.
HOW? Interaction
with physical robot,

. pretrain policies,

[ >
Readiness for HRC training

reward learning.

HRC training
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Application Area
WHAT? Complex
manufacturing tasks.
Collect personal
preferences and
physiological data for
industrial use case
scenarios.

HOW? Hands-on H-
R collaboration, task
generalization and
policies fine-tuning

[>

Recognition N2, |Recognition 2* |Detection “~ Segmentation @ Recognition %% |Grounding fm‘h lt_Deyclgzpn% @ ggp;al 1é|'3.' |Q§(t:i;ig'ﬂﬂon \R/gT(;JII(T]:/
/ WHERE? -\ / WHERE? -\ ( WHERE? -\ / WHERE? -\ / WHERE? -\

Application Area
WHAT? Custom use
case workflows.Robot
adapts its behavior to
the perceived state of
the human and
environment. Best
practices.

HOW? Hands-on H-
R collaboration,
multimodal
programming, H-R
team behavior
validation.
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Training for robust speech recognition

FIUENTTY



NLP on H-Fluently
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command

Move left.

commands
history

From PersonallRequés
T0 Intent Recogniti

[1e:08] Move left.
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Day 1 Discover

S

dog
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Fluently hardware and software
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Celll
Application area
Battery disossembly

Poweron Open Connect to

the RealWear device Skillworx Guided Worker the H-Fluently

Day 3 Speechto command training

< VBack (1/4)

Before defining the program let’s explore
the capabiliti f the cobot <
Ask the robot to "move” in any "direction”
you like

Ask the robot to "stop"” in afly moment
you like...

..and then to "continue" to start up again

(2/4)

* Now try to "move” it in a certain
"direction”
.and then ask to "increase” or
"decrease” it's "velocity"

ATTACHNOTE



Automated Speech

NLP on H-Fluently Recognition (ASR)
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Recognition Inference Variable
accuracy time accents
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Technical
vocabulary

Industrial
noise

802

Avg.
Inference time (ms)

tlc:tig:tcd command S Pr.:._"-lm angque Model
Prompting

QE Speech

v Recognition

Unscrew the plates.

Commands
history

Stress Level
Detection

[08:51] Move the cell support away.
[08:50] Remove all the screws.
[08:50] Remove the top cover.
[08:50] Hold the battery pack.

Model
Whisper Base Int8

Metric
Word Error Rate (WER)

. No Prompting

Prompting EASY MEDIUM HARD

JARGON COMPLEXITY
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Training for collaborative tasks

Rt = Rorient + Rforce + Rinsertion

Day 4 Task generalization. HRC
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Training for personalized workflow
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Top
Camera

Complete autonomy
or
workload share?¢

Human

Object
_I | Recognifion

Streaming data

RGBD

Known Pack Vision Module

Detector and

pose estimator

(component #1)

Detector and
pose estimator
(component #2)

Detector and
pose estimator
(component #3

Detector and
pose estimator
(component #n

User input

Recognizer
Detection Model

Object
Detector

NO

Update

Zero Trainer

Speech
Recognition

The user activates by voice
the zero fraining process

O

The user defines the name
of the new battery pack

»

FIUENTLY

v

The user holds the new bafttery
pack in front of the cameras.

O

Detect the battery pack using
speech and intent recognition
(“object inside human hands”)

O

Update dataset
configuration files

and

A
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Training for personalized workflow

Day 5 Human-robot team workflow validation

da Task personalization
F>v) Skillworx

Procedure Definition
Demo Barery pock - issssembly OAG ¥1 | Version [

procedure view

50 (el @
=

X ->
(10/11)

Dictate description

Unscrew the 4 remaining screws
Pessible robot commands:
“Unscrew”.

“Start to unscrew”.

S -

Wait for the robot to release the screw
into the container.
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THANK YOU

Oliver Avram
SUPSI-DTI-ISTEPS-ARM Lab

oliveravram@supsi.ch

This project has received funding from the European Union’s Horizon Europe . . .
research and innovation programme under grant agreement No 101058680 l: ILJ E NT]_Y https //WWW flu enth'horlzonprO]eCt.QU/
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