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Abstract: We propose Third-Person Piloting, a novel drone manipulation interface that increases situational
awareness using an interactive third-person perspective from a second, spatially coupled drone. The pilot
uses a controller with a manipulatable miniature drone. Our algorithm understands the relationship between
the pilot’s eye position and the miniature drone and ensures that the same spatial relationship is maintained
between the two real drones in the sky. This allows the pilot to obtain various third-person perspectives
by changing the orientation of the miniature drone while maintaining standard primary drone control using
the conventional controller. We design and implement a working prototype with programmable drones and
propose several representative operation scenarios. We gather user feedback to obtain the initial insights of
our interface design from novices, advanced beginners, and experts. Our result suggests that our interface
offers sufficient potential for increasing situational awareness and supporting drone operations.
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Fig. 1 Overview of our proposal.
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Fig. 3 Controller design.
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Fig. 4 Design of drone control using our algorithm and miniature controller.
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Fig. 5 Component and workflow of prototype.
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(c) Object following with real-time path planning

6 Nuo— Ui -4
Fig. 6 Operation techniques.
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Fig. 7 Top view of videography task.
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HWTH D, VIR, TR TO R = 2RI NS
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PRETEEIC 2 ) S OISR B A v 7 7 2 — AITSET 50
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ATFHA LT, e T 1 v 7 % FFICSE R
W2 ER, ZAMBESRERET DA R 2 L%
BTBHE, ba—<rIT—% 0 DIERY RN
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ZME 51, ZABHEEESS T Fu— v on &R
BATX B GD ICd wE wo 2BRAEL N Ih
X, Fe—-CHEoEEY, SHER2E2 10m I LEE
LTWwbZ b RELERTHAL. L2L, BRMIL-
TEFO—UPEINTLE) LD, = ARBIIIC
BT, Fa—roEomsEs: Fu—r20b 0% mi
FRTAZERBUEEEZ L, HAWNIEHTIE, AR 2H
W= Y ORE I LR 2 MR T 2 F80 D
EIRL TV [33]. 20X iR LDy, X—2a7
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8 Z=AMBLEICBIT S E M —» OERERILOH)
Fig. 8 An example of visual highlight of the primary drone in
TPP.
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Fig. 9 An example of improving visual display part.
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9. bWIC

AIFFETlE, ZHMISHEET2 250 Fa— Y HnTA
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