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Our groups
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Human Computer
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Visualizing sensors

Heisenberg Uncertainty Principle

Quantum visualizations and sensors
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HCI - Human Computer Interaction

e Incontext

« Interdisciplinary

« Solves problems related to human use of
computing

The Evolution of UX Design

UX Design
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How does Quantum
Comyputing look through an
HCI lens?

What human interactions and visualisations can
we find there?




SINTEF

Human

Easy to forget Quantum Algorithm
the human computer design



Quantum Computing
VS
Classical computing
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\Who?

Domain experts communicators
(chemistry, finance,
optimization and etc.)

Artists
Quantum hardware

engineers Educators

Quantum physicists Students

Decision makers

HCI researchers on QC
interaction

Enthusiasts/hobbyists

Funding stakeholders
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ABSTRACTION LADDER

start reading from the bottom UP
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. Mwe =i 8. The word “wealth” is at an ex-

SINTEF Lo tremely high level of abstraction,
] omitling afmost all reference to the
characteristics of Bessie.
2000
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- T 1= ,-1.;'; 7. When Bessie iz referred to as an
Hffﬂ “asset,” still more of her characteristics
: are left out.
- -~
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6. “farm assets” i 6. When Bessie is included among “farm
assets,” reference is made only to what
she has in common with all other salable

° IﬂtI’OdUCed by Amel’lCaﬂ |IﬂgUISt SI _ i items on the farm.
Hayakawa in 1939 :

stock,” only those characteristics she has
in common with pigs, chickens, goats, elc.,
are referred to.

5. “livestock™ : _ ,. 5. When Bessie is referred to as “live-

4. The word “cow™ stands for the character-
istics we have abstracted as common to cowy,
cowg, cowz . . . cow,. Characteristics pecul-
iar to specific cows are left out.

“Bessie™ & 3. The word “Bessie™ (cowy) is the name we
5} give to the object of perception of level 2.
The name is nor the object; it merely stands
for the object and omits reference to many
of the characteristics of the object.

2. The cow we perceive is not the word, but the
object of experience, that which our nervous sys-
tem abstracts (selects) from the totality that con-
stitutes the process-cow, Many of the characteris-
tics of the process-cow are left out.

Al =i ' "'-'-' LA oDt i
QAT hnt{%anuﬂﬁ e iRty ﬁuﬂf"’j
1. 1hc cow known to science ult |n1=ﬂ iv consists of atoms .EDJ
| electrons, etc., according to present-day scientific inference. 0.5
L, Characteristics (represented by circles) are infinite at this level L,-
and L‘rl.-t-l._]hl.['ln-.lt'l"‘. s is the process level. §
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Example from 80s

% File Edit Diew Special

Mac System Software
27K n dizk | 73K availabie

Sy bers Folder |._-|-|.::|.I. Ficdbder

syslem Folder
211K wn folder 173K available

Fragiwrilir MNobe Pad File Sorapbock Fie Cliptsard Fils
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Why?

« Working memory capacity: 3-7 chuncks by

Cowan (2001)
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ELEMENTS ON D UINE 7 &ESTN—T PR'\NC:lPLES WE. COMPUETE.

OR. CURNE- DRE RELATED | | o T
HOW OUR_MINDS ORGANISE
VISUNL ANFORMITION

Ex

FIGURE-GROUND == SMMETRY & ORDER-
WE PERCEINE ORYECTS IN —t STMMETRACAL BND
THE FOREGRDIND DR Bl - ORDER LY SLEMENTS ART
__<_" s PERCEIVED AS A GROUP
u:[-&\ i
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Jono Hey
Sketchplanations
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https://sketchplanations.com/the-overview-effect
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How"? - External Cognition

« Take advantage of external
« Lessen the cognitive load
« Recognition over recall
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Offloading
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+ Code + Markdown | [> RunAll O Restart = Clear All Outputs |

>~

(1]

qc.h(@)
qc.cx(@, 1)

qc.draw(output="mpl")

+ (.8s

. python (notebook) in Visual Studio Code
 Qiskit library

(.1

Variables

Outline



+ Code -+ Markdown | [ Run All D Restart == Clear All Outputs | [& Variables = Outline

B> data = ['ZZ', 'ZI', 'IZ', 'XX', "XI', 'IX']
values = job.result().values
SINTEF
plt.plot(data, values, '-o0')
plt.xlabel('Observables"')
plt.ylabel('Expectation value')

plt.show()
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Interactive whiteboard for guantum circuits

FUNCTION CALL

prepare_int

value int |3

expression |a+b
gnum v |3

) Add variable

FUNCTION CALL

prepare_state

probabilities real[] [0,1]

bound real |[0.1

gnum v |b

Kim, H, Jeng, M. J, & Smith, K. N. (2025, April). Toward Human-Quantum Computer Interaction: Interface Techniques for Usable Quantum
Computing. In Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems (pp. 1-18).

License: CC BY-NC-SA 40
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Similar interaction challenges

Data Scientists + Machine Learning

Experts

High-dimensional data

Different platforms

Hardware optimization

Difficult mental models - need abstractions

Weights & Biases www.wandb.ai
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Human + algorithm design
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Quantum algorithms (aka quantum circuits)
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Kim, H, Jeng, M. J, & Smith, K. N. (2025, April). Toward Human-Quantum Computer Interaction: Interface Techniques for Usable Quantum
Computing. In Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems (pp. 1-18).

License: CC BY-NC-SA 4.0
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Domain specific

Science

|
" ltel IaC( ES Domain experts communicators
(chemistry, finance,

optimization and etc.)

Artists
Quantum hardware

LS LSS A Educators

Students

Quantum physicists
Decision makers

HCI researchers on QC
interaction

Enthusiasts/hobbyists

Funding stakeholders
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(®) Measurement histogram
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Image width (px): |8
Image height (px): [8
Direction:  Column-first

Zoom by: |18

Magnitude: 6145.211794560853



e Take aways

Quantum sensing Easy to forget the . ..
T Externalising cognition
Ladder of abstraction Algorithm design Domain specific

interfaces
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Thank Youl

Questions? Feedback?

HCI + QC = True
WWW.SINTEF.NO/

MARIANYLUND@SINTEF.NO
@ BENEDIKT.MITHASSEL@SINTEF.NO



