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(Graphical) User Interaction with energy systems

Electric vehicles

Car dashboard
Car controls (e.g. regen braking)
Charger Ul

E-car Fleet management

Bus dashboard, other bus use cases

ETCS (european train control, standard Ul for
locomotive drivers, braking curves != Swedish
ATC)

Buildings (housing cooperative, brf)

Ventilation system Ul

Heat pump Ul...

Comparison with neighbours
Hemnet “energy widget”

Decision support system to decide on heat
pump acquisition/tender, installation

Computer engineer doing Interaction Design
User conceptual model of the energy system.
Interaction: explore, control
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Figure 4. Overview of the housing cooperatives’ energy use
(from [32], used with permission).
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Figure 5. The housing cooperative energy app. Left: Visualisation of monthly energy use compared to previous year, Middle:
The energy actions are listed below the graph. Action number 2 is an installation of a heat pump. Right: Each action can be
ted on, for to ask for more details on the action.

& o
rstaskogen —

STandUp, EU and STEM funding

& Mapbox © OpenStreetMap Improve this map



by

Ly,
(5% User understanding of energy systems: EV range

s

2.8% 37.4kW

Average speed over SoC during atternpt 1 of successful and failed attempts

. Average power over distance during atternpt 1 &0 o — Successful attempts = SD (N=16)
P | Graphical DTE = 5D Road elevation | Average SaC over distance traveled: attempt 1 & ? Guess-o-meter Failed attempts = SD (N=24)
DTE OTT = 5D [ 10
—— DTE+ 5D o [0 1.2 [¢] loo
# Graphical DTE failed attempts 1.1 1
L OTE OTT failed attempts l.o E d 7 T a0
- « DTE failed attampts | . {3 = 1.0 6 T )
= c = AT
Y 2 0.9 2 3 — " A
5 w0 2 4 E g %0 ~——1_ y
H 3 0.8 3 = (% / — W
o —_
= 2 0.7 23 a0 st
r1o S = 1 E — —_—e
=06 0 £
i a 20
0 o 0.5 O [
40 km/h 110 km/h 04 g‘ ] . . . + -
20 10 0.3 E 12 11 1.0 0.9 0.8 07 06 0.5 0.4 0.3 0.z a1 0.0
o 1000 2000 3000 4000 5000 G000 T000 a000 = B Guess-o-meter attempt #1 significant differences
Significant differences 0.2 N Guess-o-meter attempt #2 . it < ArEnces
—— Graphical DTE vs. DTE OTT = = Range estimate atternpt #1 > — Successful vs, failed
ETE DT, T o m 0.11 — - Range estimate attempt #2 - _ |
Graphical OTE vs, DTE 0.0 — 110 km/h sign % E ] 2
1000 2000 3000 4000 5000 6000 7000 8000 = a .
0 1000 2000 3000 000 5000 5000 21110 08 08 0 03 02 01

Distance traveled [m]

Distance [m]

7 06 05
Sol [kWh]




EEEEEEEEE

From EV to autonomous EV, from car to “system”

e Our discipline, Human-Computer Interaction is introduced in contrast with Al
e Townsen et al. 2024 “ChatGPT is bullshit”
* Lately: Human-Al interaction, e.g. bias, explainability

* Many kinds of “user” and “use”:

* Passenger, in-vehicle Ul

* Pedestrian, Cyclist (external HMI)

* Driver in the same traffic (external HMI)

* Fleet manager

* Supervisor/maintainer in the garrage (self-washing, self-charging)

* Charging management (autonomous cars can charge when it’s better for the grid)
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(5% User understanding of energy systems: autonomous EV

Axelsson et al. ACM Transactions on
Human-Robot Interaction
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From fixed-line Public Transport to On-Demand

* Maybe robotaxi will take a different form in the Swedish “glesbygd”?

e “Dynamic” public transportation

* Again many types of user interaction: o )" T ey sishie
: 4 O e RO D e
,Qﬁik"" IIIII Varmlandstrafik gul linjebussen
o g ]
e Booking Ul (phone for some passengers!) o To NPT AW | gy $
* Payment Ul
* In-vehicle Ul

* Fleed management, maintenance

* Charging management



Inclusive On-Demand transportation (VINNOVA)

* KTH (STandUP seed), RISE, Nobina, Varmlandstrafik
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PhD student(s) in Human-Al interaction for Autonomous
Vehicles

e STandUP
e KTH transportation lab (ITRL)

* |n discussions with Scania

* Recently closed ... 440 applicants
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