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Introduction

Study Design

Motivation:

 As mobile robots proliferate in communities, designers
must consider the impacts these systems have on the
users, onlookers and places they encounter

Experiment Session

Pre-Experiment
Questionnaire

¥
[ Relaxing Baseline )

. = Robot State .
) \{ Spot . %0
@311{ Robofleet ]@)[ Ubuntu ]

Period ;
. . . . , Gol d —
* |t becomes increasingly necessary to study situations = Y ~ ) ] Path Plans
. . _ Robot Behaviors _ i [ [__Together Search ] — o : NRS—eN v
where humans and robots coexist in common spaces,  Separate Navigation e (e rTal Questiontaite A e
. . . . 20y v | |Beparate Navigation) J 5
even if they are not directly interacting ! Together Navigation) ! (" Randomize (e Between Tr%a Quest%onna%re]: , u & .
I [ Separate Search ], (_ Order (2x) [Together Navigation) | ctween TriatQuestionnaire) MacOS | LSL | : Synchronized
. | (Together Search ) ! e ‘L """""" -/ {Between Trial Questionnaire : om0 @ LabRecorder — Data
Hypothesis: 0 Q=ETE=== ’ _ : ‘ s (XDF)
invasive physiological llow f ki Aarticipant Seating (Together Navigation) | o e o | © .
Non-invasive physiological sensors allow for tracking T Sosal ' (Tandomie "\ Separate Search —— { Subject 1 Sensor}g _____ { Tl —
< ® e et rree m e womla i A mamr b~ e, R @ Y ___ 0000000 | 7 | Yerme=smemseeeeemecacac-aa=can R N b R e
perceived safety during human-robot encounters by ([ Tsolated ) ?[ Order ] | [ Seamte Nevication {BLetween Tr?a1 OQuest?onna?re]] ! = , 1 ' Machine |
. e / V | |/ etween Irial Questionnaire a
decoding acute stress levels from known biomarkers 1 | [__Together Search ] . — g e
. . o | N ~_/ Between Trial Questionnaire) : Process
in electrocardiography (ECG) and electrodermal activity | —Relaxing Bascline : _ =
(EDA) data. I Period : _Computer
: ( Post-Ex};;eriment ) : _ . _
Sionifi . ' |__Focus Growp : . o _ . The data is being curated into a graph that represents the
Iigniticance. N | — - : - : ; - a We conduct a study Wl.th 21.1 total partmpar\ts 9ver 13 tc?tal sessions. This study relationships between data, processes involved in data
1. To the best of our knowledge, thls is the first attempt (_?); G o | G . is approved by the University of Texas Institutional Review Board (IRB generation and results. This process is ongoing
to analyze the human physiological response to - L | > I #00004099). for publication into the Texas Data Repository.
mobile quadrupeds. Achieved by the deployment of a == ° R, =
< ¢ . . : :
two quadruped robots in a realistic apartment setting X 1| {, 9| e Study sessions are outlined in the upper left figure
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2. We define and characterize human-robot encounters as a
subset of human-robot interactions that involve the

Scan the QR Code on the right for a E- E
video demonstration of the database and

| * Control Variables: (1) single v. multi-robot, (2) navigation v. search

behavior, and (3) social v. isolated seating (see lower left figure) a novel GPT trained to output commands
humans and robots in question simply coexist in a shared f ‘ ? to interface with the graph database from .
space with awareness of one another but are not O I  Data is collected from a smart watch, an ECG E-tattoo and the robots in natural language queries Et
necessarily actively interacting with one another. +Social participant seating -~ Single robot navigation path ~.~ Two robot navigation paths real time during experiments (see upper right figure) '

<Isolated participant seating .~ Single robot search path ~~ Two robot search paths
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3. more nervous when the robots were navigating compared to searching;
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ceived safety in human—robot interaction. International
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Results from the content analysis performed on
the focus group data. Codes are found as
factors influencing perceived safety from ref. [2].

Do participants have a stress response when robots are
present compared to baseline sessions?
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