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1. Background 2. Explainable Artificial Intelligence (XAI)

Human-Agent Teamwork in Firefighting Operations Communication and Decision-Making Process gl o5 minuee Eﬂc”"*hmh"'d 'i'”’“""fe %“""’“‘ @'i' &’
The intt_egralti(%P (_)f aUt%nOm(t)US r%_bOtS antd hutmakn SU%erV|SOrS_ in fir_etflgli]tding_s_cenariol?_ en?anﬁes The human SuperVISor and BrUtUS, the fIrEfightlng extinguish the fire or evacuate the victims. Please make this decision because the predicted moral
operational efficiency by automating routine tdSKS and reserving Critical decision-making ror numan robot, communicate through a chatbox interface. sensitiviy of this situation (4.4)is above my allocation threshold. This is how much each feature
intervention. This study highlights t%e capabilities of Brutus, angadvanced firefighting rogbot, within a J contributed to the predicted sensitivity

This interface allows Brutus to provide real-time

simulated rescue mission framework. : : _ :
updates on its pathing, choices, and current actions.
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O Decision Allocation: Brutus autonomously 02 04
determines whether to make decisions itself n n

or defer to the human supervisor.

"o

Graphical Representation: When a decision needs to be
allocated, a graph is displayed, illustrating the weight of
each variable involved in the decision-making process.
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d Moral Sensitivity-Based Decisions:
Decisions are allocated based on a calculated
moral sensitivity index, which considers
various situational variables.

Contribution to predicted sensitivity

Variable Combination: Depending on the situation,
m a combination of the following variables will be used:
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07 *  Time elapsed *  Number of victims in the room
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d Variable allocations: The variables and sensitivity seine @
calculations used in this study are derived from @ *  Temperature *  Smoke spread ey 5 noma

1E).re1\:/.|0rl],|ts. reseabr(i_h conducted on the Brutus Burning office with stuck victims and brutus the robot in the *  Distance between x Victim L tion Message of the graph showing the weights of each variable.
Irerignting robot. bottom right corner. victim and fire ICLI ocations
3. Scenario, contrastive explanations 4. Methodology 5. Results and conclusion |
- : For trust and satisfaction, we expect higher outcomes for the contrastive group
Studi " 9 trated that i ‘ . _ Study Design: A between-subjects g ﬁonp]paredlto the chasfellntehgrgup.l_For the dlsgl_ re_enaent rate,twe dolnottqcss%me”ab
- : 3 F igher or lower rate for thé baseline group. The independent samples t-test will be
enLrlwalr?c?esaL\llseeriwggfstr:nzing ?)f ’lcjf:gvelx;jnlgnaaiﬁgﬂSrer]‘ZaI(\:I/e'lyf!leeW experiment was conducted with 40 participants. :n usged If the assumptions are met; othgerwige, the Wilc%xon test wiIFbe applied.
current explanation outlines the robot's decision and variable Participants: The 40 participants were split into : — For capacity trust test showed that |
allocations but lacks the reasoning behind these allocations. A two groups of 20 (45% female, 55% male). : t=h%r.e7€\5/\$as a significant capacity trust difference between the baseline (M = 5.38, SD
contrastive explanation can be achieved by presenting the 37 participants are aged 18-24, and o — and the contrastive (M = 5.82, SD = 0.67), W = 142, p = 0.029. (See boxplot A)
alternative allocations that would lead the robot to make the 3 participants are aged 25-34. For moral trust the test showed no significant moral trust difference
contrastive decision between the baseline (M = 5.05, SD = 2.036) and the contrastive (M = 5.39, SD =
: Procedure: 0.66), W = 102, p = 0.55. (See boxplot B)
The contrastive decision can be identified when the calculated _ | | | | e basal s o e et S T et N i repce hetsen
moral sensitivity surpasses the static moral threshold. By using a Baseline Group: This group conducted the simulation with general | [t(38) = 1.97, p = 0.97. (See boxplot C)
Breadth-First Search on the combination of variable allocations, explanation generation only. For theddisagree.pent Al the test iff N he basel _
we can determine the minimal changes needed to reach the . . | §D°V=Veo.6‘803;'%%'d'%%rétco'ﬁ?%?t?v”ée(?at 28 016 'SDE B045 W 5136 p S ooz
contrastive decision. Contrastive Explanation Group: This group conducted the (See boxplot D) _
simtjlath_)n withlgensral explanation generation plus added A B c D gggtlfl%gir'ﬁ'i}ate thgt contrastive
- : - - . explanations significan
This research aims to determine how such contrastive selndrEs i G ple e deis: : % increased participants’ capacity
explanations, provided through alternative allocations, will o o : C . trust in the robot, though they did
influence human trust and supervision over the robot. Surveys: To measure subjective measures we use existing i Pr%ts?.'gﬁégft?grtwlgl|3fftGhC§ Paetits
questions for: = ShgﬁNtehd a Iovlver statisfac_tion Level
Wi e explanations given
q Moral trust tbhgc roboth he diaagre_%ment (I:}Ilate
ral tru = R S O DS e etween human decisions an
Given these change(s) | would allocate the decision to myself: E%R(@Ea%%it\',%ngsr‘c’,vgs 'g&vgere';‘tﬁ?ge
. ' Boxplots of Capacity trust (A), Moral trust (B), ossible enhanced understandin
If the smoke spread was normal instead of fast. - Capacity trust XAl satisfaction (C) and Disagreement rate (0) gnd_ agreement with the robot’s <
: . . decisions.
If the fire location was known instead of unkown. O XAI satisfaction
. , These findings underscore the potential of contrastive explanations to enhance trust
If we had more time than 44 min. antd coléabora}tlo% “Q h_uma_?_-rolbot tez%_ms, pla:av%ng the way r1:orhmo|2:|efeﬂ:ectlveI
- : integration of robots in critical operations. Future research should focus on larger
_ _ — LaSUY_/ we keep track of the disagreement rate measured during the sam%le_ sizes and explore the incl?usiqn of contrastive decisions made by the robot
Contrastive explanation added to the existing graph message. eXperlment. alon95|de explanatlons to further validate these fmdmgs
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