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Scientific Impact

Challenge
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eke aftentional coi,ts and physical or contact risks Phy & \ * The project expands and extends the knowledge of societal impacts — specifically the safety challenges of
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Ehese r|sIO<|s z;long with their associated safety implications have not _pdy industries that is experiencing a tremendous increase in the deployment of drones.
een studied yet. . : . : :
Y duentional ., yman-Drone [, Adverse * The proposed work will advance knowledge about human and co-drone team interactions by revealing different
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Novel interaction mod.ahtles need to be explored to ensure safer DY | Concirucion means through which drones can affect individuals’ safety through a specific focus physical risks, attentional costs,
Solutions:
Studying Physiological, Emotional, and Attentional Impacts of Working with Drones on Construction Sites
Study I: Study II: Study lll:
Working with Drones at Different Distances Working with Drones at Heights Communicating with Drones using Gesture and Speech Modalities
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e + PANAS-SF * Tivo m/‘nu/ps, wzflmnf drone - * NARS locations and activities construction environment with emotional, physiological, and attentional states of i .
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soomn . Pll_v.sio(/o(éicr// impact: HR, HRV, ST, and EDR Components: [_I\ Components : [_I\ Components : G rfroup i * NARS
\ * Attentional cost: Fixation count and duration on distractor * Ladder scenario V|« Developing scenarios in VR V] + Between-subject design:
e | : Scz\ﬂ"().lfl‘s'cc.n;n-io . l?:gg)x:lltunﬁ]pas\l:tgul::gl(:: : Ef‘/uv:inu’fltu/ .(‘.()m/ili.(.)n(Hv’,-zh .I)r())m’/ S eech : = =} ° SAM
- SIET\(,)K? E:gg Sh mmmmm . Roof scenario feedback in VR ¢ g . ASSCS;::::;:/( ondition (Without Drone) Gp xsens IMU Meta Oculus i . TLX
* Physiological impact: Heart Rate (HR), roup Sensors |
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Integrating *.FBX files Virtual Contl'UCtil itC with | > » HTC® Vive Pro HMD
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distances s Using Gesture
l HTC® Vive Controller . ,
* Drone presence has some physiological impacts, causes d/stractlon t J Commandsin |
and reduces construction individuals’ attention on the tasks at hand. e Real World
. . . . F—> Shimmer® GSR+ e
* Drones operating at some distance cause more distraction to Speech
: . e Stop Back Go Away Keep Going
professionals than drones operating in close proximity. Shimmer® Bridge Ao [N Commands
. g . . ] —
 Drones were not found to cause significant psychological or emotional Make the drone go || Make the drone /- \- o 4 hovering
. . o . Command Stop the drone and back until it is at a leave the working T v
distress or affect individuals’ attitude towards them. * Drone presence was not assoc:ated with changes in individuals’ Description make fthover ints || safe distance and ISR original route to
current position over In that sare another route to .
physiological and emotional states. position. complete its tasks. | PO 15 1Sk,
* Individuals diverted some of their attention from the assigned * Further data analysis based on the physiological and emotional
task towards the drone. data is still undergoing.
Broader Impact (Society) Broader Impact (Education and Outreach)
* With the intent of understanding health and satfety implications of construction crew collaboratively working . gqucational and outreach efforts are envisioned to be integrated into several courses, workshops, webinars, and
with co-drones on the construction jobsites, this project elicits fundamental knowledge in terms of human outreach activities, conducted by the Pls.
natural behavior that could be applicable to any drone-populated work context. *  This project will also provide the opportunity of project-based learning for undergraduate and graduate students as a
* The effectiveness of using various communication modalities to interact with drones was explored to promote part of worker safety and co-drone course modules.

safe human-drone interaction in construction. This exploration can also inform future technical developments
aimed at addressing the safety challenges posed by co-drones in construction workplaces.
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