Version 2.1 March 2018

Official Rules for the International Aerial Robotics Competition
EFRZHHEAKRTE ERMN £58
MISSION 8

INTRODUCTION

The primary purpose of the International Ae- rial
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 8 will build on past missions to demon-
strate both enhanced Mission 7 behaviors as
well as new aerial robotic behaviors unique to
Mission 8.

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

1. Man-machine interaction (non-electronic
command and, control)

2. Fused semSorygenhancement of a human

operatomby a fleet of aerial robots

Swatm interaction

Aerial target designation

Head-to-head interaction with opposing

aerial robots

wokw

As unmanned systems continue to be characterized
by advanced autonomous capabilities, the human
advantage grows as timely, relevant, and correct
information is shared between distributed agents.
Alongside advances in autonomous behavior, the
collection of previously unattainable amounts of
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salient data is possible as sensors distributed across HH #2, Rl HRHCE K& 1325 BT LA
multiple disparate assets work cooperatively to- A JFEALIEEIPERILE . EXFFLT,
wards efficient mission completion. In this envi A\ G AL FRAE SJ 52 (R, 75 B2 B 45 A A 4a il
ronment, humans will still rely on relevant and timely [7] 8 . 73X /4[] o LY 2% ]I Ao RE Bk Gk 2
information to make critical decisions, but access tofE A\ 5o AWLEA 72 2 1847 & 18 B Sh & 4%
much larger volumes of shared informa-F{¥IGE /1 HI T %

tion will ultimately prove overwhelming. Com-

mand and control in this way must be considered in

the context of the finite processing capabilities

of humans. Unique challenges in this space include

the development of appropriate dynamic tasking

across teams of human and unmanned assets.

During Mission 8, these technologies will be fEAE458H, iRk HRMREEE 7E i T 15
demonstrated as a single person working with afF2{AF: — NGRS AT AW E L
team of aerial robots, attempts to retrieve a critical /F, 1 KI7ZE & A T AP 1137 3 A ]
component that necessary to prevent a R E YIRS TRIET B LRUEANBE BT ).
reactor from failing. Opposing aerial robotic

sentries will attempt toprevent that person from

interfering with reactor operation.

VENUES AND INTERNATIONAL TEAMS{ 38X Sp\ 1 1% &

The International Aerial Robotics Competition [Efr 2 L5 A KFE (TARC) K26 )\ARIE5
Mission 8 will be conducted at two venués: TehTe Rt 73 [F 2% [X ANV R FE X 248 Jp . B3R X HAK
American Venue and the Asia/PacificdVenue. The ¥ kAT T H 2 s ALgs A KFE (TARC)
locations of these venues will besannouncded at [¥) 5 77 M uhi, HARKIHR 4 T XA 5 SO i
the Official IARC website. Insfructions’ aboutih . %2 FER\ T E 45 e M0 14 B S k> 2§
how to enter this competition are given later in [X fFJELFE, FEX —HikE, ST ELZ
these rules. Teams must designate at which of #E[X N FE AL IR H , WIE 3R (X,
the two venues they wish to.comipete. Once a7 B3V M BT 44 4N 4R 42 %k

venue is selected, teams will continue to com-

pete at the selectéd, venue unless they choose to

re-register and staft Over by paying the up-front

one time Applieation Fee.

Eachfvenuehas visa and customs requirements ZfIll LU 2% T 75 2 1 25 UE A1 HAth by O R0 L
that are dictated by the host country and aref% 3 /pEFK G HER, FHEEPFRS P2
beyond the control of the IARC Organizer and N KFEFER S HVE 2 4. KRIk,
Staff. It is recommended that international Z bk ZE ) E bR BAHLHE AT E0H HE 255 IE 5
teams requiring visas, begin the visa acquisition H .

process several months in advance of the IARC.

Check customs procedures and in some cases it [F] 15 H& 5 25 i o A N 22K . 1B TE R,
may make more sense to ship equipment ahead by 7F 481550 T, 18 E FRYp70RE LR 2344 12
international courier than attempting to carry it as §ij iz 1A °] 58 Z 471 e L) B & #5117 5 tis .

- hecked b .
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NARRATIVE 55 5t

The starship I-Ark is en route to colonize @ ClassslE fr €M “ 7 fF—*5 7 IEAERIE LA R R
planet in the Proxima Centauri 4 system(’ ) —MNIZRATEMIEH, BEHLERZ)0. 89F)2
approximately 0.89 parsecs from EarthiA e~ actofff (2. 9/4F) o IR, —ANRNES KA
failure has occurred and <€the® substitutioms, [KHANFFAFEAT I8 LA 1 56 e .
of a critical component isghecessary. There —are& il 45500044 H T RAREI X E R, 1E
5,000 colonists in suspendedanimation onlyFEAN LA, &4 YLt HAHLMARIRAS F
board. As the ship’sfengincer, you have beerfifift, {HE X A5 844 [A] SR [B] BT 75 1) o
awakened and released from your hibernation pod# 5 #3044, 75 M) s N HERFAT) SR 452 1k T AE,
by the central computer to fix the problem, but youlTH 4 iy S R G0k R0

only have 8 minutes toyretrieve the required critical

replacemefit compenent and install it before the

reactory shuts down perma- nently and all life

support systems fail.

The reactor is protected by aerial robotic sen- triegst i #E 52 3| 25 L 28 A AR, IX LR,
that do not recognize you and will attack you. Youts N Fe AN B8R BE 71, RIE &t
have activated four aerial robots to as- sist youf. kAN HEFEHI N, VRA] LS
when entering the reactor control room. They wilftJPU & 2= L2 NBI T, 35 BO R @ A7 B 75 1
help you locate the necessary replace- ment#eiiff, I AT LAN G AT GE 2> A% 48 & O mY S
component and can counter the attacks of the/l#% AIX .

sentry robots which can kill you.

Page 3 of 15



You must locate the necessary component,
physically retrieve it without being killed, and
replace the failed component in under 8 min-
utes. Your aerial robotic helpers will only ac-
cept non-electronic commands of your choos-
ing (gestures or voice commands). Sentry
robots can inflict wounds which can kill you but
your aerial robotic helpers have the ability to
heal some wounds if they are in proximity to
you and are commanded to do so.

Reactor Room is the size of a Basketball Court
prox. 28m x 15m)

(ap
LR 18] 1) ]RSH 29— N EER RN (£9282K+152K)

LR B F A, AEAEERICHITR O
NREEEL, RS Bh N T e H B
Hff. B HLEE NI TR A2
FHETS (FFH, HHFWLE) o HILl
s AN EEAT I, ERENE TSN
BIPARERI I, BAERGL I3 BIAH 5
i 2 B IR AT IR T -

57 2 B NG /s ik )

Reactor. Room Entrance
(Starting/Ending Point)

SSLA A 1) 3 AN AT
I3 S TRCE TR IR LA 1
Parts of the Critical
Component are Con-
tained in Each Bin
across all bins)

Bins Containing Objects
AFIBGES A I 6 7

S
Vertical:Barriers

R TR IR 22 4227 W) \
Covered Safe Space

Figure 1. Search and Ingress. |1

THE REACTOR CONTROL ROOM

The réactoreontrol room is the size of a basket-
ball cotrt (28m x 15m). The floor surface is of
an unknown pattern. Within the reactor control
room are various obstacles as shown in Figure
1. These obstacles can be used for partial cover
from the view of the sentry robots.Four (4)
parts bins are located somewhere at the oppo-
site side from the Reactor Room entrance.D is -
assembled parts of the critical component are
locked in each of the parts bins.
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You are free to move anywhere in the Reactor Room arena.
ET DATE SR 2 1] A RS 3

Figure 2. Component acquisition and egess. (component shown is notional).

2 AR S

SENTRY ROBOT BEHAVIOR (Sentry
Robots are part of the Arena)

Sentry robots will scan the reactor control room
for intruders and will attempt to kill them,with:
laser beams. Originally designed to kill redents
onboard the starship during the 8 year journey, the
sentry robot laser beams are weak; but a hu- man
that is hit by these lasers 10 tifnesswilbdie.
Sentry robots will attack.anyforeigh objects that
they detect and will approach and follow those
objects until they can neutralize them with their
laser beams. La@sets require 5 seconds tore-
charge between firfingsy so the maximum attack
rate is onge peryS seconds by any given sentry
robot. ©Only ong sentry robot will attack a given
targét at@ time. The effective range of these
lasers 1$sunknown to you.

HELPER ROBOT BEHAVIOR

(Helper Robots are designed by you)

Your aerial robotic helpers must be man-safe and
must be controlled by any non-electronic means
(no RF, acoustic, or optical signaling devices).

i SRl Lo A AT 9

CH Tl Es N EEB I — 870D it
Bles NRHE R SOV HEE R =R, JF
B RO E RORSEAATT o BTt (1 H

KN T AESEE VR AE T 2% S AR A _E ARG 14 5
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WOt T 10K ANZK 2T, T Mg LeLas
NoRE B A A TR B AT 524, Bl IF
IBESXEEYIR, HRIMBOCHIEKE 1.

FRICHO G R 2870 5 EESRD B R I 8] 18] Bk
FEHL, PTUAEM — AL AR 1
Bl TSRS — Ik — IR &
PLEE N2 Bl — N E K H bR X HE0E

ARG R EIFATE RN .

BEFHLA NI4T

(BhFHLas Nt 23 ME B AT
B FHLA NIRRT N G222 ) (ks iR
ek WEAER ES) , JFHARHARR
TPB (ARG, BB E SR ED

They can only be commanded and controlled by =, IFHEFHIES .

your body gestures or vocal commands.

'f’This number may increase or decrease from year to year.

T A AT e 2 R
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They should be able to provide a video stream to you At A 1)5 1% e % 18 1L FALFPV i 408 43 R 4% B2
using FPV-like display goggles or a WiFi mile Wi-Fifa) R niks (NRZBIES) NIE
display device (receive only) that allows you $EHLSZEFARM. A 7 IRFHERAIERCE, AR
to see what they see. For operational efficiency, it 22X 623 N BhTFREME 47 IL HAHIEAE . AhA]
is desirable that they be able to communicate elec- 75 % G806 8 G 50 Fe bl 28 N R AEflkRE, HA
tronically amongst themselves. They mustavoid ~ FE7EI N &R Can SEARA 155 it B 5 0 2 AL
collisions with sentry robots and can not land in the ~ #5 AFH$E, AFC LG ZEMA TR AN BE B H kS €O
arena (if they land or if they collide with a Sentry o & FIBIFTe ANLAT AR YT 0L (5
robot, they will be disabled by a Judge). Yourae HL#s NFIHOLIE AR, (HombI AR K&
rial robotic helpers can heal your laser hit wounds — #477577, BHRIGTTHOE T LG T — ik Wit
with a surgical laser (identical to the sentry robot la- #6155, (HAERRILIFEPONSEG T LA
ser, but coded differently), however only four such 1R 8 & B — R IGIT IO « HE B VE T Ot
healings are possible. The presence of the surgical — FFZEFRGTIT,  IE S L2 NBIEGE UG K&
laser can also prevent sentry robot laser hits from beingeffettise 583 ségoids 1IN gnke /Al 72 13
directed toward you at the same time you are shot 42 /> T B8 7B (1) Efi I IR] ,  (E A i | 22
by a sentry robot.  Finally, it is desirable that your K.

aerial robotic helpers have an endurance of at least 8 minutes but their efidurance is not mandated.

You have 4 aerial robotic helpers (and therefore
4 healing opportunities). [7he primary task for your
engineering design team on Earth is to develop and test 4FEFLATAN 2= pL28 A BT (Rc3Lm 409G
these four aerial robotic helpers prior to your voyageld JPitilss) o [RATERMER b3 TAE ¥t
% HH = I i WU VN N N N
Friendly Aerial Robotic Heulg}saﬂe Gﬁ%%%mﬁ%ﬂ&ﬁ @Hﬂ%i&#ﬂl@ﬁ it
and are faunched =Taarl Piay o fiigmpgsitions near the entrance
n\ Hostile Sentry Aerial Robots respond to image recognition and movement

77 2RIV N T R 1 A R T 345 5 A i \

RO s s A g Gk
VO FLZ ShE HH s vy
Ny Ny

Friendly Helper Aerial Robots are “owned” and controlled by the Teams.
) Hostile Sentry Aerial Robots are “owned” by the Arena.
FOT B2 L N2 /AN SIS S5, B e L s 2 3E B SRS S

Figure 3. Aerial Robot initial placement.
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Hostile Sentry Robot 3
L
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Friendly Helper Robot I3
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Hostile Sentry Robots have Laser Designators (like “Laser Tag”). The team helmet (supplied by the Arena)
has Laser Receptors (like Laser Tag) and a “Hit Counter”. Hostile Sentry Robots seek out the team player and
try to hit him (taking away a “life”). Friendly Helper Robots can be,summoned by body gesture or voice to
come and heal by giving back a “life”. Friendly Aerial Robotsialso have a camera to search and show you
where the critical object is located when so directed by body gesture or voice command.

Friendly Helper Robots can not collide with Sentry Robots. The critical object must be retrieved within 8 minutes.

BT BTG NARE S e Les A4S, ORI V)AL 25 E8 73 2 A 58 A% 21 5 ]
Figure 4. Potential Actions andEvents durin;g; the 8-minute run.

B4 87 L IR nTREH P Dl s =

OBJECTIVE

Enter the Reactor Room and_retsieve the four
parts comprising the criticdl compenent, and
take it out of the Reactor ‘Roomi”through the
doorway you entered#vithout being killed, and
do it in under 8 minutes.This will only be pos-
sible with aid of your Helper aerial robots that
your team mustdevelop.Your design team’s
task is to ereatéiactial Helper robots that can:

1 £Flyully autonomously
2. Stay within the arena
3. Avoid obstacles including
a. Sentry Robots
b. Storage lockers (“bins”™)
c. Protective obstacles
4. Respond to verbal or gesture commands
5. Iluminate player with “healing beam”
on command
6. Station keeping over storage bin on command

LL2E H AR

PL3E H b Bt N e N A il  HUR] s by g
AR, HMANCETF. AR R
T EAES BN e, HANRERRIE, B
RELESES IR/ INLL AT R IR B 23 B L g A
T e bb 38 St BN AE 55 /&
TR BA LN R 2 R LEE N BT

l. ZAFE UT

2. WATTEEIESRIAE LIRS

3. WREEREAS, A

a. MHetlas A

b. HAFAEAEFE

c. PRIPFEE

4. X 75 BT AR A A H i

5. TEAHNAR A RIS, R IT RLE IR S
e = JYNA

6. TEAHNIES R HET, BisEfmma by

7. AT EFE IR R 1K 28 2 38 P\ T

8. HMUEM T, Z/DW LIS HHh
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7. Send video of storage bin readout to player
8. Ideally have at least 8 minute duration.

COMPETITION ADMINISTRATION

The attempt will begin upon the signal of the k- Sgiial

Judges. Teams will have 5 attempts to achieve BRI AR DA = N T hadn s, R SCBE
this objective in any given competition year. FEAE i AR P IR AT S IR il L &

Teams must be ready to begin their attempt

when called. Each team will have one “pass” IO D6 25 i P YEE 2% T dr At AT T P it
allowing them to move to the rear of the attempt X BIPAEAT —A> “F I BRiL2 Lz, fevr
queue. Teams that are absent or not ready when AT Bh B AR LEFE 1 B e 0 S ATLAE
their turn in the attempt queue arrives, shall for- (R SO ERRVEE FH N YN TR PR EE S
feit that attempt. PSS, A BRI =1

A monetary prize will be awarded to the first

team to perform the mission. ~ More than one A 5E T R FIBUCRE IR R AR 5
team may successfully perform the mission in a A7 A L NS D 58 AT 55 T P I
given year, but the one doing so in the least /D A BAKS SRAT IR0, e 2o 1 5% [ A IR
amount of time will win the grand prize. Deter- R FEPRET Rl 52 B2 JE UK o

mination of the final winner will be announced

once both the American and Asia/Pacific Venués

have been completed in any competition year:

The grand prize will begin at $10,000 and will

increase by $10,000 for each year, that thesmis- REHIWIR R 010, 000378, WL —4F 1

sion remains incomplete. Competition sponsors FEERAT 551 A MILTE G, 2 5F B e 2

may add to the prize award at'their discretion. AR —4F . [FEEZERE IR AT L B AT deg
TR

AERIAL ROBOT,DESIGN DETAILS

The hostile sentry aeftial robots belong to the are- A hpLas A it ZER A0

na and willbedesigned and operated by the are- na HOTHIEHLS MR T R30I, haf ks

staff. Thése aerial robots will be autonomous and L-1EA R BLTHAIERAE. IXLEA L g A K2

to enhance gameplay, “directed autonomy” may be HE TR, Oy 7R amdek it WA 1

used t0 keep them in the arena and within Db (g AT TRERL, “ERBEE K

reasonable altitude bounds, should they wander. 77 ATEMEAATT L — MG S e B IR FFAE 3R
e E W .

Teams will design four (4) friendly aerial robotic

helpers based on off-the-shelf platforms (preferred) SRR 2R T I AT & (R

or original designs. These aerial robots must be EATRH &, WA AT S LS

man-safe in that their propulsors must be com- NBFo XA L as NAASUERT N 51 % 42

pletely enclosed so that the judge can not touch 1> RIAATTHIRHER AL 58 4B I, LA

the rotating propulsor with a finger. By BT 4R R B2 . B HLER AN FR L A0
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A shutdown switch uniquely keyed to each of the FC#¢— ML R FE, PIELESF RS I
4 aerial robots must be provided to a Judge so that KA, FFm] LLFERS < XA KAT 88 -
the aerial robots can be disabled independently.

The aerial robots must not be controlled by any AfGH LA FF B (g, 75286
electronic means (no RF, acoustic, or optical sigaling 15 5 35 &) Skizh| = hlas N. A1 ged

o SR P B B Ay S R TR A ] o

devices). They can only be commanded and
controlled by body gestures or vocal commands.

They should be able to provide a video stream to AthA 1N 1% R 1% 5 FI ZRAAFPVALATHR B sl i —F i
the person in the arena using FPV-like display 23l B n 4 (IAEWE SN N Gz
goggles or a WiFi mobile display device (receive fESZRFAEA, DL EFiZ N TG B HL2s A
only) that allows that person to see what the ae- & 214 . U154 Z BRI, 1% S AR

rial robots see. An HDMI signal shall also be
provided to the Organizer for display on a big
screen if the Organizer decides to do so.

For operational efficiency, it is desirable that the
4 aerial robots be able to communicate elec-
tronically amongst themselves. For example,
if they are all searching for the critical object and
the person in the arena determines that all of ifs
parts have been found, a command to re- turfisto
the person received by one helper robot could/be
communicated to all others so that they break off
their search and also return totheper<"son
without having to be individually instructed to do
SO.

Friendly helper robotsamust aveid collisions with

sentry robots and can not land in the are- na (if

they land or ifmthey collide with a Sentry
robot, they will bedisabled by a Judge). Your
aerial robeficthelpers can heal laser hit wounds
sustained'by the person in the arena with a “sur-
gicaldaser’ (identical to the sentry robot laser, but
coded” differently— the design of which is
provided'separately from these Rules). When
commanded to do so, each aerial robotic help- er
can heal one wound one time by focusing its
surgical laser on the person in the arena for ap-
proximately 1 second. A total of 4 healings are
possible. Continuously focusing a surgical laser
on the person can neutralize new hits by sentry
robots for up to 5 seconds.

B N AT DA I HDMT S Rl 7 K hE % B i
TNo

N T SR A h LA A fE
UL REAT T EAE . BN, AR AATTHRAE
FR AT MBS RN E Caflsr T
FiAR, PN B LA AT DR SRR ) A
& CFIER, RPN RASESE) Kk
BiAT AN, DA Py HoA L4 A 1k 48

3o

JT BT HLEs N AL 2508 % 55 1 e plas N R A=
fifE, AR LIRS R E R (AR ABAT]
% Bl S S LEs N AT, AEe L BRAATTHs
PEHIZERD o RRIBIFHLE NIRRT “Ih
oL (5 IHLEE NBOCHME, HE4
REANTE], B THAHINDRE AR DR SO R L) VR YT
BWoeti . RS, B AL AT 2K
TRTTIOCAE BN B3 5 | RS2 JEUR LR B R T
— R R BIERT DT 4BYT
FRERRIR T WOC RN AE A 51 B Bl DU 3
WO TR % SR Bl
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Finally, it is desirable that your aerial robotic help #¢ /5, REIZHHLEE NBITFRIZENTRE J1 21X
ers have an endurance of at least 8 minutes but their £/ iA 84381, (H 2 LI AN 22 i g
endurance is not mandated by these Rules. GG .

THE ARENA B7E 3775

The arena will be approximately the size of a Fwii7f KL 2 —NHEBRIZHT AN (28K
basketball court (28m x 15m).The floor pat- X 15K) o Hufk. HEEEFIF A6 K 5 A1 HE AH
tern, surrounding walls and ceiling, and lighting ZHU&ARHTT . SEH3I70 T4 A FH AR 18,
parameters are unknown.The arena boundary A | Z4C WL, FrA W 8088 N AZ LR B 75X A
will be marked and for safety, all activity should 52 .

remain within this boundary.

The person attempting to retrieve the criti- EXAMPLE |- 175 & B[S Be a2 2615 1 A
cal object will wear an instrumented helmet 2% for_2468 K el T i EE 2R AR N
that is provided by the arena staff. The use E E TR, %Sk BB
of this helmet is mandatory and will contain SO AT RS AN A i S 2
laser hit sensors and “life counter” circuit- 56 Sk AT MR AN A T B8R
ry. The helmet may not be obstructed with E |:|H VIR ER AR AN A Y

any worn covering, object, or by hands.

~—.

Obstacles, bins, and objects will be provid- o E BEAG A, fi Y0 AR A A B A
ed in the arena and placed in a manner sim- E H AR ALt WER
ilar, but not exactly to that shown in Figure e 77 NE B, EAE S

1. The exact placement is unknown. T he R, BARAIE RN, 3
entry/exit point is the center of one_énd ofl Bin Display 1 (A RT3 s S UL LS SRS

the arena. v
Bin Display 2

The “critical object” willgbe, distributed SN A A PR % B AR 23 )
within the 4 locked bins. “Af code is re- l.'lq\ TEBEA NI N . T B %
quired to unlock the bifts.) Near each bin E .J A Refidd . (EREMEYIAE I
is a section of the ne¢éssary code which 1 TS A A 2 b ) — R o b
must be viewedsiearly simultaneously to WAZRAE — € B (R A R N A
decipher the code@sieach code display will E FI A DY AMACRS, 25 TUACAS 4 fl
reveal only™@, poction of the code (the e BMMULER A& BERE
composite. code will remain the same = E 1 M) —&B 7, 4 DU A6 Tl
throughout @given run). Simultaneously AR & A4 R B Hh e B
viewing and overlay of the code segments Binpisplay3 = 9. (ZH& 5 R IR AES ) B
will reveal the code that unlocks all of the 4 ————— ZIRNIRFEAZ) o 2380
bins containing the “critical object”. The Bin Display 4 T 22 FH XA 55 R R e ot B i
person in the arena will need to use this Yida, ER|SSHEAA I
code to unlock each bin until all of the parts AR IR . FEBEHATE], BA R
of the critical component have _E I8 1% 1K P A P e ML A\ T IE
been retrieved. During this time, the per- I:':a: o

son should attempt to avoid attacks by the

Above is a Version 1 code with Error Correction level “H”. An example
sentry robots. code generator can be found online at: https://createqrcode.appspot.com
This is what will be used as a QR Code standard for the IARC.
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The “critical object” to be retrieved will be the fEHEEEFE, 1532 [ FY A H X 1 [ 37 25 2H A
same at both the American and Asia/Pacific Ven- # &1 [A 1, (BEEAEFH b a7, XA
ues, but will be unknown to teams prior to the < #5 H BARFE A2 R - EEFNE K
first venue event. This object may change from X 37 1E A Ed A AH A, (HIFEE, B
year to year. The layout of both the American B, 755 /KRG B3AEE vl 884 AN IH] .
and Asia/Pacific Venue arenas will be substan- M7= L5 A BT 00 2008 15 T 1 44 20 A2 0% 5
tially the same, although the physical surround- K, SRHEZFIXLLAZLY,

ings, lighting, sound level, and RF environment

may differ. Helper aerial robot designs must be

robust enough to account for these variations.

ENTERING MISSION 8 5584 44 45T

The official web pages for the competition are your b2 E 7 WX T2 (A S EETRRN, B A 5
source for all information concerning rules, HTHJFTHEEE . B AN H 5 R 7] DL
interpretations, and information updates regard- B 77 Wl F3R1S, HIF NS KIEHIBENTE
ing the competition. In anticipation of the up- +XFTFo U s M ARSI IR U FIZ 473 B 0] 1T
coming event, the official rules and application 405k, THYERE/T 115 B AT 75 LA k3
form will be obtained from the official web pages :

and will not be mailed to potential competitors. Ifhttps //www./@erialroboticscompetition.
you have received these rules as a hard copy from org/

some other source, be advised that the offi-cial

source of information can be found at:

http://www.aerialroboticscompetition.org/

The application form is available electfonically,at: H, - F i 2 B n] DLZE DL M Bk 3145
http://www.aerialroboticscompetitionorg/http://www. aerialroboticscompetition.
entryform.php org/entryform. php

All submissions must be imEnglish. The com- flTH &4 K SCAF 2 H 9 SCHES . BBV
pleted application formd is not €onsidered an of- {f] L T4k 44 2% H 15003 0 (SEFEFEIX) BY
ficial entry until an Appli€ation Fee (1500 U.S. 9,900 AR (I RFEIX ) , HFHELH4E
Dollars - AmericansVenue, 019,900 RMB - Asia/Pa- {16 H 1 HEV 2 BiZ%4N « (EE: WHES
cific Venue) is teceived on or before June 1 of the 3¢, Jj 42 2 FI AN H IR IE)

current year®for which a team officially en- ters

the Competition and each subsequent year that the

teamd’ participates (this fee is NON-RE-

FUNDABLE if a team is either unable to attend

or chooses not to attend).

On the final day of the competition, each team ¢f [\, 2/ & 5 — K, 4ER\BAK AT LI [E]500
captain will receive a rebate (500 U.S. Dollars - 2555 (ZEE X ) 33300 AR (W A%
American Venue, or 3,300 RMB - Asia/Pa-[X) ik, #ASMILESIERTEITLL
cific Venue). Teams failing to show up to the &, ] il FE 1% 240 B 2k .

competition, or leaving prematurely, agree to

forfeit their rebate.
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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).

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, government
agencies (or universities, in the case of facul- ty)
may participate, however full-time students
must be associated with each team. The student
members of a joint team must make significant
contributions to the development of their entry.
Only the student component of each team will be
eligible for the cash awards.

Since Mission 8 of the International Aerial Ro-
botics Competition will run until thedmissionyis
complete, anyone who is enrolled in a'college or
university as a full-time student (as"defined by
their university) any time during er after the
calendar year that the team originally made ap-
plication for Mission 8§1s qualified to be a “stu-
dent” team member.

To qualify, a ¢team must submit an acceptable
Application”’Ferm and Application Fee. If upon
arrival at'the IARC and prior to the competition,
the Judges determine that a team is NOT capable
of demonstrating intelligent fully autonomous
flight, the team will not be allowed to compete and
the $500/3300RMB rebate will not be re-
funded. The definition of “intelligent” autono-
mous flight will be the ability to avoid a 0.3m x
0.3m obstacle while in autonomous flight. Fur-
ther, aerial robots that do not meet safety criteria or
which have no remote mechanism for disabling the
aerial robot, will not be allowed to compete.

FESCEEBRBME A ZIOR H T K57, HAAAUHT —
MRERITRFHIN . B RERIFE AR A
REH — XS 3 (WA R LA 24
BAD HLARESBAT A ZBAE P A S ) b B8 B %
QUIRN:ASE N N Sl s/ Y DI

o)

1%
Z PN LA, O, AT B ELkRE
SBURF EAEAK LS 2 ) LOEAR) A 5
D]t o

W W
Ip

%‘{
A

21 2 2 i A2 S B ERBA QL 11 A 57 4531
K E L TE R TR WU SR TR, UL
PEAF T o 47 BUFHLEECR S (
BURZEAUMED I el LLShn, B4
SR i K2, SR
MR BRI TTER, A BERA R IE
BALE o WA A T BA ) 22 25 B 00 A4 BERS 3R
(5o I

HT T [ bR rPoL s N LU B AR 580 — B 28
R, HEMEFSHE. IEEAESS e
ZHT, MRS, AR S 2w
FEARZ BTN AR A2E, YA B Oy 2 b
FER) AL BAE A

T FFETEFETEME, P 2R A8 R
TER AL BRGNS . Wb FIT IR
B, BN E S RIS AAS 2 DLl 2
FEEER R RE 5 & AT ELR, 2B ANHE o e
ZintegE, FHHHEZEZK (5003276/3300 N
R HARIE. “HEE” HE ITHEX
JETE E AT TR0, 35K X 0. 3KFERS I RE
J1o BEAN, AFFE L PRI L2 AN BL
ﬁﬁﬁ%@%%ﬂﬁ%%ﬂ%k&%ﬁﬁ?
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Prior to the beginning of the IARC, the Judg- es
will make these preliminary determinations.
Those teams found to be in compliance will be
allowed to compete in that competition 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
Application and their Application Fee, a list of
expected attendees, and submit a Journal Paper
(see below). All four of these items are due by
June 1. To advertise your team, and as an aid to
gaining sponsors, we recommend that each team
maintain a website about their TARC team
and its entry (this is not a requirement).Team s
that do not comply with these requirements will
lose official IARC team status and will be del-
isted on the IARC competitor webpage, but can
be reinstated in subsequent years of Mission 8
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) doeumenting its
project. This paper will be rankedby the Judges
on a scale of 0 to 100 points depending on tech-
nical quality (0 points mifiimum for submitting a
credible paper efffor these not submitting a
paper by the deadline). Papers are limited to 12
pages (incliding figures and references, if any).
The format shall be single-sided with text
occupying 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
leading. The example format is provided as an
addendum 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 MS Word or 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.

TETARCH R Z /T, AT LA A LA H
WP AW . BN E T A 2 I Fe
ZINARFERILLTE, HA T IRE R ALIRK
(5003 J5/3300 AT

Hetr IE XS FAIDIRES

S A R L RS R S, R

IARCZFEML TS I R — Rk gE,
B FELL S . BRAVH IRk 44 s, #2528
SR, FRTW L (WE) o XU
PR BEAE R H T H A58 e, T A Xt
TSR 1) [ B\ 2 2= TARCHI B i b\ & 1y,
TETARC 35 4 5t = WA TR0k Wb 44, {H AT DAYE
114581 i 582 ) LA PAIES o8 73 2 1 B R
MKE . N EEEHEN, A%
BN, FRANEEEEA B BAES S — A T
AT IARCIAIBAGT A 2l (FEL TR ) o dEIER
PAALER S A BATLTE B3 4R 42 B H = 38R
SIS SN 3% .

AR SCE R
FEABIBAER 75 B — 10 BRI S E KPR L (
DLoecis) o M ARNE, A0KH
PERLLOE 1000 3T HES (FRAC 18 ST i
&oN0%r . Bk HIESRA M SCie 04))
s WXIRI2TTN (FEFS52% WD) .
WA ARSI . SOA 5 AN R F99e~F
&1, 6. 5T, BIER . FARR
INRL2 G AR, ATEEL4 S . g
VENHEEI TR S e £k, TSSO B
e CEFBAEHANE WA BXH
7%, I SCIIMS WordBpd 4% 2 1 S04 (
/INT B0MB) BEAEREAFEI6 H 1 H RE L B 7 M
P i
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All papers will become part of the TARC Sym+ FT A 1 3R BN Z S B TARCHF I 2 (1 — 68
posium proceedings for that year and will there- 73, [AltbA] PAVE A2 80 =l 56 81N B BA
fore serve as a publication reference on team 2 HIE I o WUIEIARCELFE H Z 8, FA'
member resumés. Just prior to the IARC per ¥ 55 /p— /Ml <>, Jahly, EEERIERBA A
formance days will be a symposium where se- ¥ [m] 3 A RN H A [ BA B 02 01023 e 2 5
lected teams will make a 10 minute PowerPoint

presentation of their journal papers to the Judg- es

and other assembled team members.

COMPETITION DAYS b 2% H 3]

Upon arrival in the city hosting the American or B PAHRIA 25 p 307 f5, ZAEM_L 52 Bl 2]
Asia/Pacific Venues, teams must register their i 238 &4 7F LL FE /T J LR FTH S Wiz i 2K Ak
presence online (the IARC website will open a 244 BAFEIE 1 5 A5 WL X 2= 77 XA
link to the registration page several days prior 285, Lk 240K A R Nk 73 x5 A2 245 S
to the event at each venue).This registration is a ) & A .

final confirmation of a team’s presence and

notification of the team’s contact information in

case last minute change information needs to be

relayed to the teams by the Organizers.

Since some teams travel great distances andéfy M FRIEIEHE A, FELLH PN S 381 %
must disassemble their equipment for ship- ping, BIREKIHITEH, WHERESZH—B
a period will be announced when aeri- al robotic 4l i 5 1% 2 [ [A] . JE R IX FFAE — B4
systems  can  be  reassembled®  and IS (E], AT A MAHE SR
aligned. This is NOT a “practice tinte” ,butiis a i 1\ 53 7] §2 5 TARC LU 2€ 37 HuAH [F] 5 A [A]
time and place where teams can Werifyp the [X 12 3% 4] P\ 75 B ORAE HEIA BT AT — ) B
correct operation of their reassembled ‘systems. FEHE# o

The location may or mayiot besthe same as

the IJARC arena. Teams_aredexpected to come

‘ready to compete’ and all ‘practice’ should have

already occurred baegk at” their respective

universities.

Information (including all graphics) contained
in this document is publicly accessible under
the Creative Commons Attribution-ShareAlike
4.0 License

For additional specific information, Teams are advised to| | HAth BAK(E S, 15Z% “MISSION 8 Arena Props

consult the “MISSION 8 Arena Props Design Manual”| |Design Manual” . 1%F-ffF 7] 7E TARCIY i

found at the official IARC website under the Team Re-| | Team Resources — 13K

sources menu item
(TEAM RESOURCES > MISSION 8 ARENA INFORMATION) (TEAM RESOURCES > MISSION 8 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 inter
pretations that may be added for clarity (nothing found here will be a change in the Official Rules, only clarifications or interpretatipns).
%z%Mﬁ SR TR E D7 U R A 5 . AT S AR RO B 7 WA e, R, AR TS E AR X B O
s 2

ABOUT YOUR HELPER AERIAL ROBOTS
Required for Mission Completion: Yes (Your Helper robots must play a central role in the problem solution)

RPN T RETEBAES LA 2 CERPLEE NBTBATEAE S e R S EZ A )

Recognized Healing Laser Freq.: 13 kHz + 1 kHz (13 kHz is the center frequency of the modulation)
WAHATT e i, 13 kHz £+ 1 kHz (13 kHz i desiiz)

Healing Laser Opportunities: 4 (Healing opportunities can be wasted by using them when there are zero Sentry laser hits)

IR UE: 4 CGERPE IO M RATT L, ZITRT TSN SRR

Command & Control: Verbal or Gesture (Any clothing or gloves can be worn by the team player to enhance gesture recognition,
but no encoded information (e.g., QR codes) can be imprinted on the player’s clothing, nor can the clothingbe “active” (e.g., gloves
with transmitters in the finger joints) #8845 H]: B FEFH (TP 0] 7 B& KRG SEEE LRI F A1 0. e
BRI T B EAT S A RIDEE, oRiDEE ﬁTTﬁEzﬁﬁiﬁT%E WNTFEFR R S o)

Off-board Computing: Allowed (Off-board computing must be located outside the arena boundaries)
LN oV (KRR R XEE ST

Player Microphone: Allowed (the use of a microphone must be hands-free and only capable of transmitting voice commands
directly to the Helper Aerial Robots or to an off-board computer outside the arena)

PAAZE X FoVF (R AZ e RFENIETRr, H A REERR R B s N o2 R S o fLidih &6 2.

Player Input Device: NOT Allowed (NO keyboard, touch screen, or tactile input.device is allowed within the arena. The team
player is allowed to have a video OUTPUT device such as an iPad s€feen.or VR goggles that displays information from his Helper
Aerial Robot system.)  BA BN B : A RVF CHEIRIX A AR VIMETERRL, il 1557 DL HUAt ik # SX \ BE%. S38BL IR
FRERARM 7R B, WiiPad BRVR ARBEAE, LASRISOR (5 JEAH Blods L As A 5 20

Number of Helper Aerial Robots: 1 to 4 (Since the IARC s heldiindoors, oply electrically propelled aerial robots are allowed)
AN A THE: 134 CE T IARCEE = W 28174 (L 0 ieb A HERE 1) 2 L 28 A0

Helper Aerial Robot Attributes: 7= FF L2 A\ B Jmdt: -
e Fully Autonomous Flight (launched from justinside the arena entrance upon command of the team player,
using only voice or gesture commands) 4% AT ((GEIT A B S TF 454, EHFERBA DX )
* Obstacle Avoidance (Avoid collision with: Sentry drones, arena props the team player himself, Judges/IARC staff, arena
boundaries) BEFEINAE (FA RESIPRMRENLAS A, j(%%f@ EH, S0, R/ TIENN, KIS s
+ Man-Safe (shrouded to prevefit fingers from contacting propulsors) Z¢4x CIAZNZ23EAG 22 4 B DL 1L FFa efih ek 28
No tethers are allowed (airsvehicles niust be free flying and not supporting or dragging payload items) /0¥ 48R

(Fﬁﬁ ShLEs AL AUER 3, AR, i, AR T

IMPORTANT METRICS
Attempts: 5 (In afiy competition year, each registered team will get a total of five 8-minute attempts to complete MISSION 8)

FZRUH: 5 GERSZIEET, ALENIS IS SUCGERIES 8L, K881

Start: The run beging when the team player sets foot inside the arena. ~ The Helper Aerial Robots will be pre-placed (inside the
arena) next to.the entrance through which the team player will enter the arena.

THG € LIRS 3N SRR . LS A B PR E T 2 3B\ S AR BE N AL

Attempt Run: 8 minutes maximum (Runs may terminate prior to 8 minutes if (1) the 4 objects are retrieved and removed through
the arena entrance; (2) 10 unhealed laser hits are received; (3) the run is terminated by the Judges due to a rules infraction; (4) the 8-
minute time limit is reached.

FRE AN K 8708 G 2T R BU R JRIRIMAS R (1) 44 B ARS8k I H 2 b N AR BR

(2) BRI ST BIF1008: (3D FAURIM AR (4) 84 Fhif[a]F

Arena: The team player can not modify the arena by repositioning its obstacles, bins, or bin counters.

SINRAAN B HARY, #65 LLAEHE
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