The Role of Maps in Site Knowledge
and Wayfinding: A Human Performance
Evaluation for International Nuclear
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7 | Background
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Background: Focus Areas
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Background: Focus Areas

X
i
|
Q
0
U




10 | Background: Focus Areas L I

Mezzanine

Basement

Come up from
basement

Go downstairs to \-[

basement

Go upstairs to
mezzanine

Enter e i N I
building A = : ; ]

Come down
from mezzanine




11 | Wayfinding Research Question

How does the presence and use of map information change
a user’s understanding of a complex industrial facility?
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Landmarks

Manipulator
mockup
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Water meter
Dosimeter
charger



12 | Experimental Conditions
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International Nuclear Safeguards and Inspections

International nucear safeguards (hereafter or “internations! safeguards”) are activities

agreements that provide assurance to the g at States are using nuclear technole
for peaceful purposes, The tachnical objective of intermational safeguards is three-fold:

1) The detection of diw tear material from known (safeguarded) facilities
2} The misuse of safeguarded facilities fo ared nuclesr purposes

3] The development of undecksred nucear facilities for undeclared nudear sctivities

The International Atomic Energy Agency (AEA], which operates under the auspices of the United
Natians, i gency tasked with verifying safeguards for thase countries that have signed safeguar
agreements. ves nuclear materials and faciities, snd the IAEA periodically verifi
deciaration. Verification of internstional safeguards is based on technical measures. The b

rification methad used by the IALA is nuclear material accountancy (NMA), achieved through nuclear

materials measurements and examination of records and reparts. The IAEA skso ins
[

ta determine aperstional status, design, and production capacity. Containment snd
eals and cameras] are applied to maintsin continuity of knowledge of
nuckear materisls, measurement equipment, and IAEA information systems between inspect

tervals.

rifying seals have not been tampered with and checking 0 monitared items to
inventory lists

amparing State records with their declarations to the IAEA (ie. boak
taking material measurements using non-destructive and destructive

laoking for anomalies in a facility that may be indications of misuse

Upon culmination of  safeguards inspection, EA inspectors collect data, samples, and observatio
and wark with & multi-disciplinary team st IALA headquarters to determine if the nuclear material in a

country is satisfactorily accounted for and if there is any i n of undeciared nuclear activities




13 | Task: Directional Pointing
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Task: Shortcut
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Task: Map Completion with Landmarks
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16 | Task: Landmark Recognition




17 | Task: Santa Barbara Sense of Direction Scale
1. T am very good at giving directions.
stronglyagree 1 2 3 4 5 6 7 strongly disagree
2. I have a poor memory for where I left things.
stronglyagree 1 2 3 4 5 6 7 strongly disagree
. I am very good at judging distances.

-

stronglyagree 1 2 3 4 5 6 7 strongly disagree

. My "sense of direction" 1s very good.

stronglyagree 1 2 3 4 5 6 7 strongly disagree

. I tend to think of my environment in terms of cardinal directions (N, S, E, W).

-

stronglyagree 1 2 3 4 5 6 7 strongly disagree
. I very easily get lost in a new city.

-

strongly agree 1 2 3 4 5 6 7 strongly disagree




18 | Results: Directional Pointing

Pointing Task Mean Degrees of Error
By Study Condition
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19 | Results: Shortcuts

Correlation Between Shortcut Distance Error and
Self-Reported Sense of Direction
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20 | Results: Map Completion

Correlation Between Map Fill-in Score and
Self-Reported Sense of Direction
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21 | Results: Landmark Recognition

Memory Test Response Time
Correct Trials Only

Target Type
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Additional Experiments
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Discussion

Many tasks were correlated with individual’s sense of direction

In general, participants were able to accurately self-assess, especially for pointing
task and map completion

Access to maps supported directional pointing

Map study and carry may have reduced situational awareness for landmark
recognition



24 | Want to Know More!? .

Approach/Overview:

Testing Human Performance in Simulated In-Field Safeguards Information Environments. Gastelum, Matzen,
Smartt, Horak, Solodov, Moyer, St. Pierre. Proceedings of the INMM Annual Meeting, July 2017.

Brain Science and International Nuclear Safeguards: Implications from Cognitive Science and Human Factors
Research on the Provision and Use of Safeguards-Relevant Information in the Field. Gastelum, Matzen, Smartt,

Horak, Moyer, St. Pierre. ESARDA Bulletin, No. 54, June 2017.

Human Performance Testing for Cognitive Science-Informed Information Provision for International Nuclear
Safeguards Inspectors. Gastelum, Matzen, Smartt, Stites. IAEA Safeguards Symposium, November 2018.

Visual Inspection:

Cognitive Science Evaluation of Safeguards Inspector List Comparison Activities Using Human Performance
Testing. Gastelum, Matzen, Stites, Smartt. Proceedings of the INMM Annual Meeting, July 2018.

The Impact of Information Presentation on Visual inspection Performance in the International Nuclear
Safeguards Domain. Matzen, Stites, Smartt, Gastelum. (forthcoming) Proceedings of HCI International, July 2019

Wayfinding:

The Role of Maps in Site Knowledge and Wayfinding: A Human Performance Evaluation for International
Nuclear Safeguards Inspections. Gastelum, Stites, Matzen, Smartt. (forthcoming) Proceedings of the ESARDA
Sympostum, May 2019.

Knowledge Transfer:

Human Performance Testing on Observation Capture Methods for International Nuclear Safeguards
Inspections: Transferring Knowledge from the Field to Headquarters and Back. Gastelum, Matzen, Stites,
Smartt. (forthcoming) Proceedings of the INMM Annual Meeting, July 2019.

Effects of Note-Taking Method on Knowledge Transfer in Inspection Tasks. Stites, Matzen, Smartt,
Gastelum. (forthcoming) Proceedings of HCI International, July 2019



