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Designing Hybrid Societies

... we Still Look at Human-System-Interaction as Being Static...
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Designing Hybrid Societies

... While Systems are Emergent and Incorporate Al...
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Designing Hybrid Societies

... and we Need to Design Hybrid Societies.
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‘ Hybrid Societies: Humans Interacting with Embodied Technologies

CHEMNITZ

Leading Questions

| Perception

Analyzing

What is required so that humans
can coordinate with EDTs as :
smoothly as with conspecifics? Analyzing

Designing
Perception

Designing

\(

How to design EDTs to meet these
requirements for ensuring
beneficial hybrid societies?
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Investigating the Hybrid Society Lifecycle
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Designing Hybrid Societies

it

programming by demonstration (Guerin et al., 2014) - MRI for robots (Profanter et al., 2015; Materna et al. 2016) - design science research (Hvener et al., 2004)
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Iterative Design Process with Lab and Field Studies

usability

requirements
(Leitfaden DAKKS, 2010)

Shopfloor

positioning tasks

(SUS, NASA-TLX, system times)

positioning positioning tasks

(SUS, NASA-TLX, system times)

Prototype
Shopfloor

positioning and

parametrization tasks
(SUS, UEQ, system times)

positioning & positioning &

: : arametrization tasks
parametrlzatlon p (SUS, UEQ, system times)

Prototype
Shopfloor

multimodal _
positioning & expert evaluation

user evaluation

(think aloud) (think aloud)

Prototype
Shopfloor

parametrization

Schleicher & Bullinger 2019 (International Ergonomics Association); Schleicher 2020 (PhD thesis); Schleicher & Bullinger 2021* (ZfA; under review)
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e
Results of Evaluating Interfaces

Positioning on 5 Targets

Parametrisation
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n = 35 male production line workers; M,¢, = 36a, SD,4 = 6a n = 24 male production line workers; M4, = 36a, SD,4 =9a 17
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Designing Hybrid Societies

Perceived Safety During Automated Driving

reactive trajectory

8

ride comfort (Elbanhawi et al. 2015) - comfort & driving simulators (Bellem et al. 2017) - lane width (Mecheri 2017) - trajectories (Lex et al. 2017)
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.8

24 Traffic Scenarios

2,75m lanes 3,00m lanes

car with
lateral offset

car
lane centered

reactive trajectory reactive trajectory

Dettmann, ... & Bullinger 2021 (Int1 HCI); Rossner & Bullinger 2021* (HCIl, forthcoming); Rossner & Bullinger 2020 (HFES); Rossner & Bullinger 2019 (AHFE) 21



Designing Hybrid Societies

8

Method Mix:; Innovative and Established Measurements

mobile handset control for continuous feedback on perceived safety (Hartwich et al., 2015)

guestionnaires on trust, acceptance and subjectively experienced driving performance
(van der Laan & de Ward 1997, Jian & Drury 2000, Vol & Schwalm 2017)

post

single item ratings on perceived safety, driving comfort, driving joy and driving style

(Hartwich et al. 2015)

Dettmann, ... & Bullinger 2021 (Int1 HCI); Rossner & Bullinger 2021* (HCIl, forthcoming); Rossner & Bullinger 2020 (HFES); Rossner & Bullinger 2019 (AHFE) 22
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g.‘
Handset Control Values for Safety Concerns
2,75m lanes 3,00m lanes
99,03%
54,11%
30,92%
car with 100%*
lateral offset .
53,14%
23,19%
car
lane centered
0
39,61% 26.09% 10,63%
n =30 (m: 18, f:12) - M, = 30.4a, SD,, = 7.1a - holding driver’s licence My, = 11.3a, SDy;, = 5.3a - mileage last 5 yrs M, = 54,208 km, SD; = 41.501km 23
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(9
Reactive Trajectories are Perceived Significantly Better
:
7
6
5
4
3
2
1
0
trust driving style i
n =30 (m: 18, f:12) - M, = 30.4a, SD,, = 7.1a - holding driver’s licence My, = 11.3a, SDy;, = 5.3a - mileage last 5 yrs M, = 54,208 km, SD; = 41.501km 24
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Cognitive Fatigue due to Monotonous Drive

cognitive sleepiness (May & Baldwin, 2009); thermal stimulation/ arousal (Gimeno et al., 2006; Parsons, 2003; van Veen et al. (2014)
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Method Mix: Collection of Different Data Types

activation Karolinska Sleepiness Scale (KSS) (Akerstedt & Gillberg, 1990)

physio- o skin con- breathing
logical pupil diameter eye closure ductance (SCL) heart rate (HR) frequency (BF)

e ) Py R '/'k(' \ i ; == ] - v
: lane keepin longitudinal steerin :
vehicular =PIng ngt g acceleration speed
quality jerkiness movements

. =y -

Schmidt & Bullinger 2019 (Accident Analysis); Schmidt, ... & Bullinger 2017 (Applied Ergonomics); Schmidt, ... & Bullinger 2017 (HFES); Schmidt 2019 (PhD thesis) 27
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2 Drives with and without Cooling

- 6

16 26
» time [min]
Drive w/o
cooling CONT
i_ i » time [min]
Drive w/ 0 6 16 20 26
cooling COOL

n =34 (m: 24, £:10) - M,y = 31.8a, SD,, = 11.2a
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KSS, Physiological and Vehicular Data Show Effect of Cooling
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... and we Need to Design Hybrid Societies.
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Towards Designing the HS Lifecycle: First Guidelines

guidelines for
development of
0T instructive interfaces

reverse process:

indicators and tools method toolbox
2, to measure and

for system-driven
change of human A'

State

design a highly
trusted system
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