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« ZiplineDDAAORAZFIFLL T DESD,

Zipline’s robust safety system includes more than
500 preflight safety checks, strategic route design,
and redundant flight-critical systems. Its onboard
perception system uses ADS-B transponders
that identify aircraft in the nearby airspace, as
well as an acoustic avoidance system that uses
small, lightweight microphones to detect and
avoid other aircraft flying up to two miles away
in all directions, including during the dark of
night and in challenging weather.

https://www.faa.gov/newsroom/faa-authorizes-zipline-deliver-commercial-packages-beyond-line-sight
© Realization of Advanced Air Mobility Project  https://www.flyzipline.com/newsroom/news/announcements/faa-authorizes-zipline-to-fly-bvlos 10
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Drones could become cost competitive with other transport modes.

Example breakdown: unit delivery costs and emissions for a five-mile delivery of a 216-cubic inch
package (six inches per side)
MEnergy costs llLabor costs [1Other costs’

Drone Electric car Electric van ICE van

$0.06
~$11.60

~$11.00

$0.65
$2.50
~$9.40
$0.45
* Drones take to the sky, potentially
disrupting last-mile delivery
~$1. ~$1.80 ~$1.90 (January 3, 2023)
$0.06ﬂ $0.05 3160 $0.07 $0.07 3
* https://www.mckinsey.com/industrie
1 package 1package 1package b packages 1package 100 packages 1package 100 packages _S/a_erOSpace‘and?defens.e./our'
1drone per 20 drones per 1 driver 1 driver 1 driver 1 driver 1 driver 1 driver insights/future-air-mobility-
observer observer blog/drones-take-to-the-sky-
Emissions? kg COpe pot.entlaIIy-dlsruptlng-Iast-m|Ie-
delivery
1.07 1,07 140 014 2,08 0.20 6.4 064

© Realization of Advanced Air Mobility . . _,__. 11
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OEEEHEL., HFT 5 LE2BAMICNASAZEHREL TR Sh =T —F 7T L —F, 202143 A SRS &I
BfESh, BRNICm :NETICREGHE -RAZRETIFE,

Multi-Vehicle (m:N) Working Group&{th D 135§ & D L EE

NASA Multi—Vihicle (m:N)
Working Group

UASD B B5HR1T (BVLOS) ISR BNL—IL
mNEA (MM OFAL—8—(m)APEH | DWT,UASEIOZALRFORRO: VASORLLEAICHET ST <TON
OEFE (N EHETILELEELISEA | H,BVLOSOREHNORAMNLTIO— | @ISO, Hilf, B2, BAICHEYT M
R OMEERHEL. BT HE ;—g:gézt‘fétbf JFAAICHREER —OBERFREERTIOE

NASADBIZREHNERRDA—bF—L | MERETTERL (ARC) A TR2M  BARBRZOMNER/HSMT S NEAM
%4 L. Multi-Vehicle Control (m:N) BRIEIETHENFBBRIEIO200FAT | ZH AT LOBRANCET 2MELH
Working Group % #56k WGZEAARL

REWRIEG: HENRITDVRI L) F—
TES MELREHO L TRFORMERE L, Y HLEEE, FRURILALEREL. | SLARMMBOERFEEFRTSC
Pk mNERCHET S-HDOREGIRE - | 6EHBICRBEEN LERBIZL. EHEL-IMYEHER
2 HAZEDHS-OICHHT S HEMFIRRIEG: HENFETIHEE | FHOIC. HA Y REREER
B DICHEL . ERETEE R

fil<i%) (JARUS)

R HAT LR (AR
%1EEAME 2021438258 ~268
NASA, FAA, U.S.Army FAA, SRR #EE{LE R (ASTME) |

= . ) . iy " EEMELRE (63N E) . ERNREZLH
S & {thBSsE 1 % (NISSAN / Wisk / BOEING / | EIiath. BIEE¥E MESHE UASA
Reliable Robotics %) —h—., UASHRL—4— UASEREtk (EASA), EURGGONTROL

FERpE, FBWG, AT—2HRILT—15
S8R (SCB) &R

BAfEIRR

202253 A10ARELR—MEIRHF

$EURL https://nari.arc.nasa.gov/ttt-ram/multi-vehicle

nts/index.cfm/committee/ defi http://jarus—rpas.org

1:00 Operator-to-Zip

When N grows above low-single-digits, no
human can maintain situational
awareness, responsiveness, and
clear-enough judgment to safely pilot
when things inevitably g wrong.

The tools, processes, and roles we
created to get to 1:20 have fully removed
the human from any judgment callson a
per-flight basis.

This is effectively no different than
1-to-infinity.

- - >OZ IS
https://nari.arc.nasa.gov/sites/default/files/attachments/Day%202%20RyanOksenhorn%20Slides.pdf ZI pl N e%ﬁﬁﬂﬁl

https://nari.directus.app/assets/49f3a8ce-4b18-42f2-b500-616c6eed1016.pdf
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