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Introduction

e Interdisciplinary collaborations are becoming increasingly prevalent.

e Reliability is critical when assessing autonomous systems[1-3].
® Implications for trust, and hence, use [4-5].

e \Widespread differences in how reliability is conceptualized across

disciplines/populations [6-9].
® These differences can lead to confusion within diverse teams.
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Two Broad Categories of Reliability

* Definitions of reliability fall into two general categories [9]:
® Performance-based: Reliability linked to ability to meet the criterion objective.
® Consistency-based: Reliability is linked to repeatability.
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Our Study

* Previous work has examined how the definitions provided by
organizations and academics across disciplines have defined
reliability [7-9].

* We are conducting a study in which we attempt to gather insights
about how professionals conceptualize reliability.

* Isreliability measured in a manner consistent with how it is defined?
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Methods

We have recruited
professionals (N = 35) from
LinkedIn so far.

* 13 exclusions.

Participants provided their
personal definition of
reliability.

* Good/Paoor reliability

* Measures/Assessments

Rank importance of 11
factors related to reliability

Picked one of four
reliability definitions: US
Government, NATO,
SEBok or a recent review
[7,10, 11, 12].

Participants given a chance
to explain why and revise
their original definition.
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Reliability Definitions

* NATO: “the ability of a functional unit to perform a required function under given
conditions for a given time interval.”

* SEBok: “the probability of a system or system element performing its intended
function under stated conditions without failure for a given period of time.”

* US Government: “ability of a system to provide desired capability without failure,
degradation, or demand on the support system includes the ability to perform
required functions in routine and non-routine and/or unexpected circumstances.”

® Recent Review: “Probability that a system achieves ideal or preferred performance
while operating under specified conditions and intervals™
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Coding Scheme

One coder (three will examine final data).
|dentify themes In participant definitions of reliability

* e.g., consistency, time-bounded.
Themes present in each definition? (i.e., frequency count)
Do definitions focus on performance or consistency?
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Feature

Repeatable

Predictable

Performance

User Confidence

Measurable

Environment-bounded

Time-bounded -

No Failure

Probability

Transparency

Range

Efficient

Timely 1

Reasonable

Coding

5
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=
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Ranking of Factors

e \We computed a Kruskal-Wallis Test to determine whether there were
differences in participant rankings of the 11 factors.

® \We observed differences between rankings across the factors, H(10) = 114.13,
p > .001.
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Factor

Important Ranking of Factors

Consistency

Repeatability 1

Desired Qutcome

Accuracy -

Probability of Success

Stability

Time

Transparency

Accountability 1

Ease of Use

Fairness
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Mean Ranking

w

AT\

THE UNIVERSITY OF
ALABAMA IN HUNTSVILLE



Preferred Definition

e \We Instructed participants to choose their preferred definition of
reliability among a definition provided by SEBok, NATO, the US
Government, and a recent review.

e \We observed significant differences in participant choice, X?(3, 22) =
8.154, p = .04.
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Preferred Definition

Y\ NATO

Recent Review .
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Discussion

* Our limited results indicate that Consistency and Repeatability are
preferred to Accuracy when defining reliability.

* A few respondents even indicated that a failing, but consistent system is
considered more reliable than an inconsistent system.

* A US Government definition of reliability was most frequently
preferred [10].

e “ability of a system to provide desired capability without failure, degradation,
or demand on the support system includes the ability to perform required
functions in routine and non-routine and/or unexpected circumstances.”

* Performance-based definition. M\
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Limitations

e Our study is currently incomplete
® More participants
® Comparison of stated reliability to conception of good/bad reliability.
® Multiple coders.
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Limitations & Future Research

e Lack of truly random sampling.

® Participants recruited through LinkedIn.

e Reliant on participant self-reports.
® Empirical study: tradeoffs between performance and consistency.

® Consistency/Repeatability are stressed, but a performance-focused definition is
preferred.

® Good performance taken for granted?
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Conclusions

Future work will need to reconsider how reliability is defined.

* Existing definitions of reliability focus on performance and consistency, but a
widely accepted, unified conception of reliability is needed [7-9].

* A nonsignificant group of field professionals prioritize consistency in a
performance-agnostic sense.

® It’s unclear how impactful this is in practice
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Thank you for attending our
presentation!

For any questions about our work, please contact the authors at
1aa0035@uah.edu or nlt0006@uah.edu

A\

THE UNIVERSITY OF
ALABAMA IN HUNTSVILLE


mailto:jaa0035@uah.edu

References

1. S. R. Dixon and C. D. Wickens, “Automation reliability in unmanned aerial vehicle control: A reliance-compliance model of automation dependence in high workload,”
Human Factors, vol. 48, no. 3, pp. 474-486, 2006, DOI: 10.1518/001872006778606822.

2. C. K. Foroughi, S. Devlin, R. Pak, N. L. Brown, C. Sibley, and J. T. Coyne, ‘“Near-Perfect Automation: Investigating Performance, Trust, and Visual Attention Allocation,”
Hum Factors, p. 001872082110328, Aug. 2021, DOI: 10.1177/00187208211032889.

3. P. Madhavan and D. A. Wiegmann, “Similarities and differences between human—human and human-automation trust: An integrative review,” Theoretical Issues in
Ergonomics Science, vol. 8, no. 4, pp. 277-301, 2007, DOI: 10.1080/14639220500337708.

4.J. M. Ross, J. L. Szalma, P. A. Hancock, J. S. Barnett, and G. Taylor, “The effect of automation reliability on user automation trust and reliance in a search-and-rescue
scenario,” Proceedings of the Human Factors and Ergonomics Society. pp. 1340-1344, 2008. DOI: 10.1177/154193120805201908.

5. A. Hussein, S. Elsawah, and H. A. Abbass, “Trust Mediating Reliability—Reliance Relationship in Supervisory Control of Human—Swarm Interactions,” Human Factors,
vol. 62, no. 8, pp. 1237-1248, 2020, DOI: 10.1177/0018720819879273.

6.J.B. Lyons, T. Vo, K. T. Wynne, S. Mahoney, C. S. Nam, and D. Gallimore, “Trusting Autonomous Security Robots: The Role of Reliability and Stated Social Intent,”
Human Factors, pp. 1-16, 2020, DOI: 10.1177/0018720820901629.

7. Cotter, J., Barr, H., Atchley, J., Weger, K., Menon, V., Mesmer, B., Gholston, S., and Tenhundfeld, N.L. "Assessment of Reliability in Autonomous Systems from Multiple
Disciplines." Talk given at the Reliability and Maintainability (RAM) Training Summit, hosted by Huntsville chapter of the Society of Reliability Engineers,
Huntsville, AL. 2022.

8. Cotter, J.E., Atchley, A., Barr, H.M., Weger, K., Mesmer, B., Menon, V., Gholston, S., and Tenhundfeld, N.L. "Proposal of a New Framework for the Conceptualization of
Reliability." Proceedings of the Annual Joint Army Navy NASA Air Force (JANNAF) Conference, 2023.

9. Cotter, J.E., Tenhundfeld, N.L., Barr, H.M., Atchley, A., Mesmer, B., Weger, K., Menon, V., and Gholston, S. "A New Framework for an Old Idea: Overhauling Reliability
to Meet Current and Future Needs." Proceedings of the Annual Human Factors and Ergonomics Society Conference, 2023.

10. DTIC, “United States Government Compendium of Interagency and Associated Terms (a non-official guide to Department Dictionaries and other terminology sources),”
2019. Available here: https://www.jcs.mil/Portals/36/Documents/Doctrine/dictionary/repository/usg_compendium.pdf?ver=2019-11-04-174229-423

11. “NATOTerm: The Official NATO Terminology Database.” Available here: https://nso.nato.int/natoterm/content/nato/pages/ntp. html?lg=en

12. SEBok, “Reliability (glossary),” 2010. Available here: https://sebokwiki.org/wiki/Reliability _(glossary)

A\

THE UNIVERSITY OF
ALABAMA IN HUNTSVILLE



	Slide 1: Conceptualization of Reliability Among Field Practitioners in Multiple Disciplines
	Slide 2: Introduction
	Slide 3: Two Broad Categories of Reliability
	Slide 4: Our Study
	Slide 5: Methods
	Slide 6: Reliability Definitions
	Slide 7: Coding Scheme
	Slide 8: Coding
	Slide 9: Ranking of Factors
	Slide 10: Important Ranking of Factors
	Slide 11: Preferred Definition
	Slide 12: Preferred Definition
	Slide 13: Discussion 
	Slide 14: Limitations
	Slide 15: Limitations & Future Research
	Slide 16: Conclusions
	Slide 17: Thank you for attending our presentation!
	Slide 18: References

