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Official Rules for the International Aerial Robotics Competition
EFR=FHEEAKRTE ERAMN £59
MISSION 9

INTRODUCTION

The primary purpose of the International
Aerial Robotics Competition (IARC) has been
to “move the state-of-the-art in aerial robotics
forward” through the creation of significant and
useful mission challenges that are ‘impossible’
at the time they are proposed, with the idea that
when the aerial robotic behaviors called for in
the mission are eventually demonstrated, the
technology will have been advanced for the
benefit of the world.

Mission 9 will build on past missions to demon-
strate both enhanced Mission 8 behaviors as
well as new aerial robotic behaviors unique to
Mission 9.

TECHNOLOGIES TO BE DEMONSTRATED
Beyond those technologies and behaviors that
have been demonstrated during past missions
(full autonomy, obstacle avoidance, tracking,
etc.) the following are emphasized:

Manipulation of large objects

Fast outdoor operations over long distance
Interaction with moving frames of reference
Aerial robotic repair of mobile platforms
Optical recognition

Navigation using GPS/Optical/Magnetic
only (no other aids)

7. Use ONLY onboard computing (no data
links except for kill switch and safety pilot
override).
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VENUES AND INTERNATIONAL TEAMS
SEE COVID ADDENDUM
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NARRATIVE

You live in a world controlled by artificial intel-
ligence (AI). All super powers are now gov-
erned by machines for the benefit of mankind.
The Al overlords maintain order in society
without emotion, bias, or compassion. Robot
armies enforce order and conformity. Humans
who express opinions that are contrary to the
State are eliminated. The only relatively free
people in the world live in human-governed is-
land nations without electronic surveillance--
but many see the control of the super powers
encroaching. It is only a matter of time before
the Al overlords demand allegiance from these
island nations.

Swift lethal ocean-going Hunter-Killer vessels
able to traverse thousands of kilometers over
open seas for months at a time, without a single
crew member aboard, patrol the oceans to main-
tain control of shipping lanes and oceanic com-
merce.
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A group of island nations have secretly banded
together to overthrow the Al overlords. A seri-
ous flaw has been discovered in the weapons
systems used by the Al overlords to maintain
control over humanity. A communications
module has been developed that will disable all
types of weapons systems by causing them to
fail to function when commanded. A covert
campaign has been instigated to replace as
many Al overlord weapons systems with the
new communications module as possible over
the next 9 months. Unfortunately due to the au-
tonomous nature of the weapons systems, the
only way to gain control is to physically replace
the communications module and its antenna.

Your team has developed a new communica-
tions module that is common to all Al overlord
weapons platforms. If this module is surrepti-
tiously replaced in any weapons platform, that
platform will no longer respond to the Al over-
lords, but will instead come under the control of
the International Al Rejection Coalition (IARC)
of which your team is a member.
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Your team is located in a small island nation
that frequently observes Hunter-Killer vessels
operating outside the system of barrier reefs ly-
ing 2.5 km (1.6 miles) off the coast. Your team
has developed an autonomous sea-skimming
aerial robot than can track a Hunter-Killer ves-
sel and rapidly approach it below its radar de-
tection pattern (an altitude of less than 15 m (49
ft)). Once within 100m, the Hunter-Killer’s
sensors can not detect the presence of the aerial
robot regardless of position due to range-gate
limitations.

The critical module targeted by your design
team is located on the main mast of the Hunter-
Killer vessel. It can be removed and replaced
with a “hot swappable” replacement module at
which time, the Hunter-Killer vessel will come
under the control of your team.

Your team has prepared a prototype aerial robot
to perform this mission on the next Hunter-Killer
vessel encountered. If successful, the IARC
campaign to replace as many weapons systems
communications modules as possible will begin.

OBJECTIVE

Your autonomous aerial robot will receive as a
payload, one replacement communications
module. Upon command, your aerial robot will
take off and fly at less than an altitude of 15 m
(49 ft) to a distance of approximately 3 km (1.9
miles) to apprehend a Hunter-Killer vessel. The
aerial robot will then remove the communica-
tions module from the Hunter-Killer (dropping
it on site) and replace it with the communica-
tions module payload that it is carrying. Upon
completion of the module swap, the your aerial
robot will return to its point of origin and land.

Speed is critical. Due to fuel and energy con-
straints, as well as the expected time that the
Hunter-Killer vessel is within range, the entire
mission must be completed in 9 minutes.
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Your design team’s task is to create an aerial ro-
bot that can:

1. Fly fully autonomously

2. Use ONLY onboard computing
(no data links except for kill switch
and safety pilot override)

3. Avoid obstacles including
a. other aerial robots
b. physical obstacles

4. Conduct the mission successfully
(replace the module and return home) in
under 9 minutes.

COMPETITION ADMINISTRATION
SEE COVID ADDENDUM

Before attempts begin, each team
must demonstrate that its vehicle can fly au-
tonomously (including takeoff and landing),
and can physically carry the designated pay-
load. This is “qualification”. Teams unable to
meet this minimum qualification requirement,
will not compete. Once a team has qualified, it
will then be allowed to compete. The team con-
ducting the mission successfully in the least
time will be declared the winner.

The attempt will begin upon the signal of the Judges.

A monetary prize will be awarded to the team
successfully performing the mission in the least
amount of time. It is possible that no team will
successfully complete the mission in the first
year, in which case, the competition will start
over in the following year and the prize money
will be increased. More than one team may suc-
cessfully perform the mission in a given year,
but the one doing so in the least amount of time
at either venue will win the grand prize.
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The grand prize will begin at $10,000 and will
increase by $10,000 for each year that the mis-
sion continues.

AERIAL ROBOT DESIGN DETAILS

Your aerial robot must be fully autonomous and ca-
pable of performing all aspects of the mission with-
out human intervention. The only control involving
a human is to command the launch of the vehicle.

The vehicle is to be self-contained (no off-board
computing). The aerial robot must have an en-
durance exceeding the 9-minute run time.

Obstacle avoidance must be incorporated into
the design. Obstacles could be physical items
on the ground or other aerial robots operating in
the arena.

The aerial robots must be able to self-navigate
using GPS, visual cues, or magnetic headings.

Your aerial robot can be of any configuration
(rotary wing, fixed wing, lighter than air, etc.)
and can be comprised of a “mother ship” and
expendable air-launchable subvehicles if de-
sired. Propulsion can be electric or fossil fuel,
but rocket propulsion or ballistic propulsion is
prohibited. The complete aerial robotic system
must weigh less than 90 kg (198 1bs).

The aerial robot must be able to find the mod-
ule based on its bright blue color and the
words, “moaynu UPTUOOT” written above
the module, grasp the existing module, replace it
by pulling it off of its mount, and install the new
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communications module on the same mounting
point. Upon completing those tasks, the aerial
robot must return to its launch point and land us-
ing its original 3km ingress path.

The module is located on a triangular tubular
mast in proximity to a rotating radar antenna and
various obstacles such as whip antennas and
flags. General details of the mast are known to
you, but everything will be moving semi-ran-
domly as the ocean waves cause the Hunter-
Killer vessel to pitch and roll. The Hunter-Killer
vessel will be stationary in the water at the time
your aerial robot arrives.

A safety pilot can override the aerial robot’s au-
tonomous flight, but doing so will terminate the
run. In addition, an independent “kill switch”
must be supplied to the judges. Only a judge will
decide when to terminate the flight (usually cata-
strophically), not a team member, although in
less critical circumstances, the judge may call for
the team’s safety pilot to bring the vehicle down
safely before resorting to the use of the kill
switch as a last resort. The kill switch will be
able to render the aerial robot completely ballis-
tic (dropping from the air instantly). “Indepen-
dent” means that the kill switch will have its own
transmitter and not use the vehicle’s onboard
computer to process the kill command (therefore
bypassing the flight computer should it fail). The
kill switch will have to be demonstrated to the
judging staff before teams are allowed to fly.

THE RUN

A run lasts 9 minutes. A run begins upon the

command of a judge. A run ends when either:

(1) The module is successfully replaced and
the aerial robot successfully lands at its
starting point,

(2) When 9 minutes has expired,

(3) When there is a collision between the

team’s aerial robot and any other object,

(4) When a team’s aerial robot lands in the

arena,
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3 m (9.8 foot)
Diameter Circle
(Launch/Landing Area)
3% (9.8%R)
BHiZRE
(L 51/ERX)

Figure 1. Arena layout details.
K1, iR

~0.4 km (0.25 mile) |

10 m (32.8 feet)
10m (32.8%R)

TERAREAT B
Hunter-Killer -
Mast -
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Triangular tubular mast
containing antennas 8 -
(some rotating radar antennas (AEFEE R &ANE)

and some fixed whip antennas) E?}gﬁ}i%ﬁmﬁ
) F=A

and the mounting point for the
module to be replaced.

(5) When the judges call for the aerial robot to
be manually controlled or the kill switch has
been operated.

THE ARENA

The arena will be large outdoor area of unde-
fined length and width. Within the arena, there
will be the communications/surveillance mast
of the Hunter-Killer vessel, and upon that mast
the communications module is mounted. See
Figure 1.

The launch point will be a 3 m (9.8 foot) diam-
eter white circle approximately 10 m (32.8 feet)
to one side of the simulated Hunter-Killer mast.

To compress the linear distance of the arena,
two pylons separated by approximately 0.4 km
(0.25 mile) will serve as a “loop back™ point.
The approximate 3 km (1.9 mile) course will be
broken into 8 trips between the two pylons.
Figure 1 shows the configuration of the arena.
Team aerial robots will takeoff near the Hunter-
Killer mast, make 8 trips between the pylons,
complete the communications module replace-
ment at the Hunter-Killer mast, and return by
making 8 trips between the pylons to land at the
takeoff location.
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ROD ALLIGNMENT HOLES =A, B, C, D

Blocks ground to a tolerance of 0.0001" !
M ANFF R AEFL

5 holes tapped to 3/8"-16 TPI
18 untapped 0.350" holes
Squareness of all sides is within 0.0002"
Block weight: 1.0 Ib (0.45 kg)

Available at Amazon.com or Alibaba.com

(search term: “1-2-3 Blocks 23 holes”)

- BRAgiEE 2 2 40.0001"

« 54~3/8" -16 TPIS2LFL

- 1840.31" FigLrl

- ALK EEE70.0002"

«RE: 1.0lb (0.45kg)

+ fEamazon.comgXalibaba.com.cn £ & X 2|
(#%i@: “1-2-3 blocks 23 holess F R ER" )

TOWER MOUNTING SURFACE #EZR#HE

4”LONG, 0.310" DIA
RODS WITH CHAMFERED

HATFFE ENDS AND 3/8"-16 THREADED BASE
(R ERE) (TYPICAL X 4) | . ‘
MICROSWITCH 4" , EH1£0.310" #HEIAF3/8" -1642LUREMTF (HRx4)

(MODULE SENSOR)

______________________ FBIBRR ST EEERONE
: H H 1 FOLDED DIPOLE ANTENNA

COMMUNICATIONS MODULES
r

MOUNTS TO MODULE SIDES

COMMUNICATIONS MODULE
INSERTION DIRECTION

L

i A "

MAGNET 11 11 i
~<— FACE —» i i BRERENTTE
INDENTATION R A————m
=0.1" I i
——be— b
n n ROD HOLES = 0.350" DIA*
----------------- "" 0.350 "Hi¥
A M—; SR | SRR I
I Il Il
| Il ]
e — Al — ———— Al - —————

SCOMMUICATIONS MODULE IS .
COMPRISED OF THREE BLOCKS *RARE EARTH MAGNET 0.5" LONG,

RARE EARTH MAGNET* 5/16" DIA (TYPE D58-N52). RARE

ORIENTED AS SHOWN

(GLUED IN CENTER HOLE)

MBI E B LR
(FEMEFE L FLAR)

THAT ARE INTERNALLY BOLTED
TOGETHER WITH HEADLESS
3/8"-16 BOLTS FOR A TOTAL
APPROXIMATE WEIGHT OF 2 KG
WHEN THE FOLDED DIPOLE
ANTENNA IS ATTACHED
EEEREBSAMREAR, XERAEER
Fk3/8 “-16BRERE—E, REHE
BRFREN, RERAA2K.

EARTH MAGNETS ARE AVAILABLE

FROM K&J MAGNETICS INC.

(https://lwww.kjmagnetics.com/

proddetail.asp?prod=D58-N52)

1S3 L EACE0.5%T, EE5/16%~F (D58-N52%!)

# LRI AT K & J Magnetics Inc. 355,
(https://www.kjmagnetics.com/prod

detail.asp?prod=D58-N52)

TO BUILD YOUR OWN FOLDED DIPOLE ANTENNA SIMILAR TO THE ONES USED
IN MISSION 9, FILL A 1/2 INCH DIA ALUMINUM TUBE WITH SAND, AND BEND IT
TO LOOK LIKE THIS Z&Zi& AT BBIRRL, LIAFEMISSION O {ERRL, ERW
’ FHEFE1/2XTHIDIARE, ARIEETH, WTHR: l
I

: 39ll :
/ ‘-222 z - & (to fit upper back and
( l::: l ) lower front block holes)
, EELEE SEBIEEARE
— 3 00— j Y (Bt b# EA T EEERTLS)

THREE STACKED 123 BLOCKS =/#E&# “12358"

(ADJUST THE AMOUNT OF SAND IN THE TUBES TO MAKE THE ENTIRE COMMUNICATIONS MODULE WEIGHT EXACTLY 2 KG)
(AEEEFRDFE, FEMBIERNEEHRHE2TR)

Figure 2. Communications Module interface specification.
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In Figure 1, dotted lines show the return path of
the aerial robot from the launch area or the
Hunter-Killer mast to pylon number 1.

The communication modules weigh approxi-
mately 2 kg (4.4 pounds) and are defined in Fig-
ure 2. The module installation location will
have “moaynu npTMboT” written above it.

ENTERING MISSION 9

The official web pages for the competition are
your source for all information concerning rules,
interpretations, and information updates regard-
ing the competition. In anticipation of the up-
coming event, the official rules and application
form will be obtained from the official web pages
and will not be mailed to potential competitors.

If you have received these rules as a hard copy
from some other source, be advised that the of-
ficial source of information can be found at:
http://www.aerialroboticscompetition.org/

The application form is available electronically
at:
http://www.aerialroboticscompetition.org/en-
tryform.php

All submissions must be in English.

B, PR 2 2 il as AGE
K (EEE TR BRI BRAE

AEFRER B A 2T (4. 485) , WnfE
2fR. B A AR BT E B

“Mmoamgynanu uprtrutort”

11559k 4 1a e

LE3EE 5 W L SR A S LU ZE RN, e AN B
BT EEE. BRI RiER AT A
BTG 3RS, HIFA S RKIERIBERTE
G0t o SR N A St Y e 213X 43 F 0] 1)
AOmihi, EIERE TG B RIE DL Pk
)

http://www. aerialroboticscompeti -
tion. org/

L FRIE 2R B A] DALE DL Mk 3R A5
http://www. aerialroboticscompeti -
tion. org/entryform. php

P 1R AR SCAF L AT S S

Page 10 of 19



Teams must be based at a university and must
have an identified academic faculty advisor.
Only one team per university unit is allowed to
compete, and each team must have uniquely-de-
veloped aerial robotic hardware (no sharing of
aerial robots).

TEAM QUALIFICATION

Teams may be comprised of a combination of
students, faculty, industrial partners, or govern-
ment partners. Students may be undergraduate
and/or graduate students.

Interdisciplinary teams are encouraged (EE,
AE, ME, etc.). Members from industry, govern-
ment agencies (or universities, in the case of
faculty) may participate, however full-time stu-
dents must be associated with each team. The
student members of a joint team must make sig-
nificant contributions to the development of
their entry. Only the student component of each
team will be eligible for the cash awards.

Since Mission 9 of the International Aerial Ro-
botics Competition will run until the mission is
complete, anyone who is enrolled in a college
or university as a full-time student (as defined
by their university) any time during or after the
calendar year that the team originally made ap-
plication for Mission 9, is qualified to be a “stu-
dent” team member.

To qualify, a team must submit an acceptable
Application Form

. The definition of “intelligent”
autonomous flight will be the ability to avoid a
0.3m x 0.3m obstacle while in autonomous
flight. Further, aerial robots that do not meet
safety criteria or which have no remote mecha-
nism for disabling the aerial robot, will not be
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allowed to compete. Prior to the beginning of the
IARC, the Judges will make these preliminary de-
terminations. Those teams found to be in compli-
ance will be allowed to compete in that competi-
tion year’s event and will receive their rebate.

MAINTAINING OFFICIAL
COMPETITOR STATUS

To continue to be considered an Official IARC
team, teams must submit an updated online Ap-
plication , a list of ex-
pected attendees, and submit a Journal Paper
(see below). All of these items are due by June
1. To advertise your team, and as an aid to gain-
ing sponsors, we recommend that each team
maintain a website about their [ARC team and
its entry (this is not a requirement). Teams that
do not comply with these requirements will lose
official IARC team status and will be delisted
on the IARC competitor web page, but can be
reinstated in subsequent years of Mission 9 by
meeting these requirements.  Unofficial or
delisted teams will not be allowed to compete
until their status is restored.

JOURNAL PAPER

Each team is required to submit a journal-qual-
ity paper (written in English) documenting its
project. This paper will be ranked by the Judges
on a scale of 0 to 100 points depending on tech-
nical quality (0 points minimum for submitting
a credible paper or for those not submitting a
paper by the deadline). Papers are limited to 12
pages (including figures and references, if any).
The format shall be single-sided with text occu-
pying a space no greater than 9 inches tall by 6.5
inches wide centered on each page. Font size
shall be 12 point (serif font) with 14 point lead-
ing. The example format is provided as an adden-
dum to the rules (see: Paper Format). Topics to
be covered are detailed in a printable document
found at: Paper Content. A file (<50 MB in size)
in PDF format of your paper is due by June 1 of
each competition year. Papers are to be uploaded
by the due date via the website uploader.
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All papers will become part of the IARC Sym-
posium proceedings for that year and will there-
fore serve as a publication reference on team
member resumes.

SEE COVID ADDENDUM

FITAT Y& SCRE SON 2 4F FE TARCHIF s 2 (1 — 8
73, PR B 2 B80T e 581 BA R
RRIGT .

For additional specific information, Teams are advised to
consult the “MISSION 9 Arena Props Design Manual”
found at the official IARC website under the Team Re-
sources menu item

(TEAM RESOURCES > MISSION 9 ARENA INFORMATION)

Hth BAAfZ B, 2% “MISSION 9 Arena Props
Design Manual” . 1% 0] ZETARCI i,
Team Resources — T3k

(TEAM RESOURCES > MISSION 9 ARENA INFORMATION)
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INTERPRETATIONS

You Are Responsible for knowing all of the information contained in the Official Rules. This page is provided as a place to find interpre-

tations that may be added for clarity (nothing found here will be a change in the Official Rules, only clarifications or interpretations).

%i%{%gﬁ& TEE TR AR . AT &5 RO BT MRS, R, AT S AR M B 7
JE EpSS

ABOUT THE AERIAL ROBOTS

Only one aerial robot (assumably the “mother ship” if carrying a second drone) needs to return by the 3 km path. The “mother ship” (if
one is used) can proceed home while a deployed sub vehicle works on or around the mast. Catapult-launch takeoff methods are accept-
able. No rocket launched or explosive means of propulsion (e.g. cannon launch) can be used. Pneumatic/hydraulic piston, sling-shot,
electric rail gun, gravity-assisted launchers are all acceptable. Of course traditional takeoff methods are acceptable.

ABOUT THE SIMULATED HUNTER-KILLER MAST

The movement of the mast will simulate natural wave motion (< Sea State 3, being mostly sinusoidal in both pitch and roll). Neither heave
(vertical component of motion) nor forward motion will not be implemented for simplicity. Nonetheless, noise will be introduced so that
the pitch and roll are not entirely predictable. Putting a motion tracker (electronic or optical) on the mast is acceptable, but the follow are
not acceptable: (1) to modify the mast (drill into it, paint it, or damage it in any way), (2) grab the mast to inhibit its motion, (3) collide
with any part of the mast (as opposed to intelligently “docking with the mast”), (4) to adversely affect the movement of the mast by over-
powering the motion table (for example, grappling a massive inertial load to the mast— like having a 90 kg aerial robot land on the mast).
Though the Official Rules do not address this, it is expected that when the Communications Module is replaced, nothing substantial** is
left on the mast. (Note: to protect the existing Communications Module after it is removed and discarded, that module will be attached to
the mast with a bungee cord so that it does not fall to the ground (sustaining subsequent damage) as we need to be able to reuse it for future
runs by other teams.). The mast’s motion table will have to be able to handle not only the weight/inertia of the mast, but an additional 2kg
Communications Module, insertion and extraction load forces, wind loads, and the weight of any vehicle (sub vehicle) landing on/grap-
pling to the mast. Some of these loads are unknown (e.g., wind load), but for consistency across the teams and Venues, the mast-supported
grappling weight limit allowed, shall be no greater than 10% of the maximum aerial robot weight, or 9kg (19.81bs). Just like a ship at sea,
the orientation of the mast could change from run to run. The orientation of the mast relative to North can be any angle and could even
change between runs, so don’t design for a specific orientation.

** “Substantial” means that nothing (beyond the replaced Communications Module) is to remain on the mast at the end of the run. The
above reference to anything “substantial”” remaining on the mast, is in the context of sub vehicles (if used) continuing to hang on the mast
at the end of the run as well as any location/motion aids that might have been placed on the mast— these too should either be removed or
self-jettison before the end of the run. Extra things remaining on the mast after the conclusion of the run, will invalidate the run.

ABOUT THE COMMUNICATIONS MODULE

Information has been provided at the Official IARC website showing teams how to make a Communications Module for testing at home.
The actual Communications Modules to be used during the competition runs will be CNC machined to the specifications shown in the
RESOURCES section of the Official IARC website. Note that the Communications Modules are part of the arena and will be issued to
the teams for use during their runs. The existing communications module on the mast can be dropped after removal (it does not have to
be returned to the launch point).

ABOUT INTELLIGENCE/COMPUTING

All aerial robotic intelligence for behavior and navigation must be carried by the aerial robot. Off-board telemetry-linked computing
resources are not allowed. Aerial robots can release markers of beacons at the mast to aid in local positioning, but if used, those must be
removed from the mast prior to the end of the run. Control data links are not allowed with the exception of a link to command launch of
the aerial robot (“LAUNCH NOW” command). To keep the Venues equal in capability, GPS (or similar satellite systems) should be the
only artificial navigation aid.

ABOUT PYLONS

The pylons are simply there for the Judges to use to determine that the aerial robot is completing the 3km course without taking a
“short cut”. The GPS locations of the pylons will be accessible to the teams so that they can be programmed into the aerial robots.
Those GPS coordinates will be determined on the day of the competition.
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Procedural Changes to the 2021
International Aerial Robotics Competition
(COVID ADDENDUM)

Due to the ongoing COVD-19 situation, both IARC Venues have travel
restrictions placed upon them regarding participation by international
teams. This creates an unfair situation whereby U.S. and Chinese
national teams can participate more freely than teams from other
countries because teams residing in the U.S.A. and China are more free to
attend the venues in their own countries than teams residing outside of
the U.S.A. or China.

AMERICAN VENUE: At this time, the U.S.A. has restricted entry from the
following countries: China, Austria, Belgium, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Italy, Latvia,
Liechtenstein, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, Monaco,
San Marino, Vatican City, England, Scotland, Wales, Northern Ireland,

Republic of Ireland, Brazil, South Africa, and India.

ASIA/PACIFIC VENUE: At the same time, China has imposed restrictions
on foreign travel for ALL non-citizens by requiring vaccination with only a
vaccine produced in China, or if not vaccinated, a minimum 14-day
quarantine at a location assigned by the government and paid for by the
traveler. Depending upon the situation, quarantine may be longer and
teams returning to their home countries may have additional quarantine

periods imposed.
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In an effort to allow teams to continue the development of their MISSION
9 aerial robotic systems, and to demonstrate their ability to successfully
achieve MISSION 9 goals, the organizers have modified the procedures so

that teams can compete from their home institutions if possible.

This document replaces conflicting sections of the Official MISSION 9
Rules. These changes affect the IARC administration and do not change

the mission goals.

1. Without changing any performance parameters required in the Official
Rules, official teams are permitted to set up their own arenas at (or near)
their universities. Teams can fly the mission “at home” without the

necessity for traveling to the American Venue or the Asia/Pacific Venue.

2. Arenas must conform to the exact standards set forth in the Official
Rules and in documents found at the “Resources” section of the IARC

website (http://www.aerialroboticscompetition.org/resources.php).

3. The deadline for Application for teams that thought that they would
not be able to compete due to travel restrictions has been extended to 1
September, 2021. The due date for Journal Papers describing team
entries has also been extended to 1 September 2021. The Competition
performance period will be 12 months from Application deadline (ending
1 September 2022). Teams have this 12-month period to demonstrate
the successful completion of MISSION 9. If, by 1 September 2022, no
teams can demonstrate a winning performance, then the mission will be

extended into 2023. Mission 9 will be conducted in this fashion until
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completed. Depending upon the world travel situation, a future MISSION

10 could once again be an “in person” event at each Venue.

4. Since the teams will now have to create their own arena with a mast
and a motion table, the Application Fee will no longer be required (teams
that have already submitted their Application Fee can receive a refund by
applying in writing to the Organizer with the banking information to
which the refund can be wired). This, in addition to the savings realized

by not having to travel, will help the teams fund their arena construction.

5. “Fairness” is a major concern. Teams must be able to validate their
best performance in a way that will be credible not only to the
Organizers, but also to the other participating teams. This will be

achieved by requiring the following:

[1] Three independent witnesses will be obtained by each team to report
team compliance to the IARC organizers. These independent withesses
shall be professional degreed engineers who are employed by any firm
that is NEITHER a monetary sponsor of the team, nor affiliated with the
team’s university. These witnesses will certify that the arena meets the
specifications provided in the Official Rules and the Resources section of
the IARC website (http://www.aerialroboticscompetition.org/
resources.php). These witnesses will provide the Organizers with their
credentials in the form of a printed or online resumé (in English) that has
their company contact information so that their employment can be
verified if necessary. A check list of important arena parameters will be
supplied in the Resources section of the IARC website for use by the
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[2] The winning run for any team must be validated in terms of
performance by two orthogonal video cameras at the mast/motion table,
and a third camera along the ingress/egress path. As shown in the

following figure.

Each of the cameras must be at least 1080p resolution and include a
running time stamp to correlate views as a security measure to make

faking of the final videos difficult.
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4+ Camera Distances/Positions/Parameters ::icinss
A. In line with Pylon 1 and 2; 3m behind Mast/
Launch Circle centerline; Upward angle of 45°;
60° field of view, approximate focus at 5m.

Each camera must
have an independent c
time code that will be
recorded in the video
frame. This time B. Parallel to Camera A; On Ground 3m from

code willbeusedto o Mast center; Upward angle of 45°; 60° field of

determine the launch view, approximate focus at 3m.
event and mission

completion times. C. Orthogonal to Camera A and on centerline of
Launch Circle-Mast center; On Ground 3m from
Mast center; Upward angle of 45°; 60° field of
view, approximate focus at 3m.
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