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1957 FRMBHE —FRAASRTREENAEHE EEFER—RAERT 8 NONEEKE &
BHEXREREEERER. BCERRRAZNENR , BUBTHNAEHREETEAZREL ,
BEBIAMETEEN T, " BASFEFERALEETHRSF  BREBRITEEESE,. K8,
FEREARZPEHRFSE TR, Hf , AKZBAEHENBREZRARAEHEREAZFHEA
VIR LENE  SENMEBETEENARRSINAZRE  BRISRTHIKBAENIAKRE, BERWH
FEL, BEELH 10 B8EAKRN X1 27, BEEBB 5 THMHAZREECEHE 2 TR/ IR
FEREL REREEE K NRELAZERBNARIEIRME , MERBANRAF 1 28T ,
EHREEDEY 10-15 NERRMEBREREAZEY,

RTHRRXEZERBZHEE , X EEWAAREFTEASUREEERBEY B WELRZLR, EL
WREEEFTZ2EHBL , BARKRNRBARRREARZNZIBEAEYRE  AREELEAEYRF
DYPHBLERBTHHNAEFENER,

EHEAR

E¥ER

BEE AT BB EMA N KRB (Space Debris) & BIE K A &% £ (Failed Satellite) , B E MM
A AIEN 5% 2 (Factory Satellite), EEFH AEE 2 (Valid Satellite) X BHFTERE L, THRE
KB A A E 2 E i (Earth),
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Light Green
(CMYK: 35,0,100,0)

o S5ERAST , K/NR6x6 WOMERERBERARRAZRERZ,
o HMRAKRBENAEFHE., ERRREFTFEE, AKRNERD BIRERE 2x2 HERFR
BARE,

EBER

BEANEBREERMENAZREREBENAEEE , BREMABRAANEUSEEHE, EFFHA
EEELAMSERE L, TREBRESALEREEHL

LERR A2

3. RAIKHRE
SN BYHNEESREEERNBEARIIRE, $E2F 10 HESF, FLHNYHEBESS
6~8 EEMMEL LRHEREE, BE —RFIREREDHNES , YREEEHER,

23



0 A 2014 ZEID/\BiRE A A EEERRMIL TR A S EEAE

World Robot Olympiad

b
0
0
0

4
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4
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b
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32.BEERKAI(MBRAREERERR), SERBYHNVESRET. FEHNEBEN SR
NENRISE EBIE )Y E R AAR) AT B4 0~2 EkEMH , T EMERKNIDHHRER
EEN&Z EEMENHEBRKE EQSSESEENRBEVHLER T, HBWHVER

BOERAIRE(HRABTETER),

SIAMBATREFSXEN, BHEHNEH2EELREE IR TRERNTERIATUREX

BEX, 2EETSEMERER BB AERMESHRE.

3.4 HEAELERBIRARSTERE 250 mm x 250 mm x 250 mm U A, BRAEI# R~ K

TERo
3.5. ez A e E ih(Earth) 3 , BRNAE M,

3.6 HEBRNMBEAEREMATEHEEBA, REINRSABENETMHI BIEELE, L&

FIaEI , 2EETKREACHSHFRBBEE A

Factory Satellite
___» starting position
-
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Factory Satellite
starting position

Satellites and Space Debris

- ././J p:sit\'ons

ol R
S8 HMBANEBRUEMENAZERBENEZNAEHE  BECARALRSEE,
39. EEHHNEERAIREEFEANNVE FERTCHNERLERBIERFERMEHERBTEEL
meNFERERNEARMEREALE.
3.10. EFFPHEEMHRARE B AT RER RSB RAMLE
3. HBYHEREEANREFENTRETERRER N (EEATERBEPREIET
NAFMBRBREREEANTSEETES D).
3.12. RFFMBARE, ERIFELNRSEE, IRHBARIRSFHFERBNEGREHE
IERF 5T & m Bt BAR) S R AT 58 77 [0 & R B &7 |, ILESEFL. 288
Bt 2 BT & 20 RETE
3.13. WEBRA LA ME M , BMRMFANEAE M BFELLEE, KBIEBRATRERLBERL

£
3.14. BEBBRUENA(RLAFEEZE H BiM)H FITREERR( EERFITREEFI)EHIE
o

3.15. W PIFHER A0 E BAR A RFEE 75 [0 18 BF Al .
3.16. EUTHERLERESKERERLBFLLFR
o HEBAEAEMI HEFLE,
o EFEHBERMBMMEA. EFUBRAEAT YR, THRERBEIL 2 5iE5)
o AENFHHERMBANTESRRRENE, THEBENU 2 285
o LEERFREE (BREEMN 2 5#EE).
o BFEREFLFRERELEDNSG., (ERERBMI 2 55
o ERFEMHLERA, (EREFEMN 2 58ER)

2 BT
3.17. AR EMEREM. WETRELE , T EFESETD
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3.18. EX—AAEREREREN AEHETLHBRBREENE=5 2/,

3.19. AT RBHENRBEE = 5840 25

3.20. ¥EZEAEFEFENRIBZEHEE = BHE 50 5,

3.21. K EENEERBMELRLE , BE=15 2/@

3.22. EREVMED RED D B AR EZ En H BEF1E=10 D (FLLER). BBALRER
LEANEMBEEBHFELEE>—BAZERESIEEENAGHETLHBXKREESE) A
BB 1092,

XFBEESEAEMSEMBALREEEEMR , EHSALIRETSEAEHARLIBTE
It(BiE ), TREBTHESRHEEBR - 7E , #B/ABTEESE - T2EFLEEHAN D,
EEEIRENDE , YRRMETE,

3.23. W%=330

AZBERERENAE | ERENRSGEHE | ERELREGEE | EEHBEXR
HET2RFARREE ZREBRY ZIBEEHE B & (E#§
ERYaE
ZILERE
TEEAR
BE#FL)
5 &/@ =18 40 2 =18 50 2 10/10 %
EENEERBERAVE , SEZEN 159
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®a

B

KERRIER

2,370

—

50

30 CMYK: 30;0;100;0]
o o (=] Df’r‘;( )

X (YK 100000) g
) o
g

FIBRTENALE mm,

EXEHR

kEKERNERT% 2370 mm x 1150 mm,

SENBEE 16mm, HMESE 50 mm,

HESAREEH  BERERENEAURKRRE,

Eih B —ER 360mm WEGERE , KREMHIR,

SEARGEES 30 mm £ 1 mm,

SREREEAARE RTECENEBZEENZZLHNEE.
HERKATADEBREZEHES + 10 mm,

LkESWIENFEEE , FEA —EARSBZRHEN —EER 250mm FE 160mm #Y B EE K
( BfEHE 100mm SEMNZE ), EETREENEERARARR , AZREZASHBAEE
M B o

MEXRAREENEE ECRAREENEE AERER 52mm HER 2x2 EE&TR L,
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ARZEREBSA5EEAN, RY A 6x6, 10 {8 1x6 ATBFRAM 10 @ 1x4 B,

HER 1

HER 2

WP AES
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HEREE

W IE SRR

ENRIGEHEENHEREARBARIESR  EXATHEAREBRE UTHEEREXEEM,
EREERTH

ERERNT:



http://raor.ru/g2014/ruleswro2014eng/ruleswro2014eng2_77.html
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1[[]

Bl

Yuri Gagarin 2HI&BHE—MNAZEA , t7E 1961 F£4 B 12 HERAZH, Vostok 1 5%, KAE—
MIEFFAZNALE, RAAEHRELZBNEFRER , SHMEIISET 108 28, %, HAX
I RIERMN TREMOBIEZ NIRRT AT R A 1E it IREE BT,

AZREFTENRBHRRER, RRAREGEREFERRMEE  AZRNRA , UARBLEER
AZEHBASENZRA K, BERRENITHHEREAZURANNAMENRR, —ERAZYH
ARV ABGRER , » —BAREAKERERE. TEBELS L, RENVEERERTIER , &
ARDERBERRAZUHNLZ 2,

TEBERE
R AR

EHER
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FEXGRRRTREFLRT. IRRY | REBXBRRERFREENFZFENR

B9 A RE BEAR &, BIRBENKBERER.
(BEAIEEAK , 12x3 BREBEARHERK) (BEAIEEAK , 12x3 BIEBEAERK)
E#ER

HERAREB LS  KBEBEEANKRE , REFEN ABGERI B AZIEN 2 EHEUHFHN AR
REARETE . MBRALERRREY BEMEBREN KGR, TREKR  #BEALEDT R,

4. RAK HAhiR

41.

4.2.

4.3.

4.4.
4.5.
4.6.

4.7.
4.8.

BEIFAENAGRERBERELEEXRNAFAERSEIRE 7 5 ERBHEEAEGRE
R, 3 EERFENARZRERMN 3 ERENFEAGRERBMER TR e KEERARRITH
AFERENR , BN EEEER RGN E R RF 2 AMEREIR), 58 ZE — U W B AR RER.
RTHARGEREEmERSLEPER,

HEOESRANMBARERERR) , RETHZE-IHABERIELUSEILE WRO RE2%
—EREERHA 1 HEEAH LETRERKBNHE(REEK). (EEHKRELERE
BB M ARERER , AL & (Red)HE 6 R & 438 (Right) (KRB BRI RS EEMR , (353 LEI T 14,
ECSMAESEE KD, AEEEENAGRRNELENZEEN. KEBERNEBHRL
BERREESLERBBIRE,

HBEATRESXER , EHBEYBSEELAEE —URTHTURDZER. 28EF
FEEMMEAENE AR ESRE,

MWEEAREN (HREESE ) B, BRREH,

HERMBRAMTERETEEELR. RATHEAGBNEASs BB HE,
MR A LARBFERN KRG REER-EARSBERIEE 180 BE(KEREMRILE Red HHRA AR
Right R " &), BEEERNABRERSATEERBER,

IR A KRS REAR I AS & B 47 B KRS REAR ER IR Y BHEL,
BERENBEABERSABEAZR(ESEL)NEER,
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4.9. TRFFHSANARKRERZERERR LS BEBAZHEAKRE, KERXBT T
4.10. EETEERENAGRRBENAGERSATEEAZUARNBTERATES D

411 HBRARREBBEE HAAE BBEER, HHEABLRR, AIZE S EEBERE R,
AN FIARFNABRERBLETLERBRNREERN, SEREBHTBIAARTE —EABEE
o

4.13. ERERR , BRIFR 9 BRFNABERENAARZEEREELEREFRAKEREL
i

== |/ Right side

414, ZRAEMN ARRREME R T —EA |, BN A B B/ AR 8ER,
ELBEELAE , BENABERTEHEEREAATSZEE,
VEF  BEATUESAR TEANTREEEEMEM (2HEE , BE , BES ) NEH.
A5 EUTHERLERES KSR R BIEIEFTR
o BFHEHBEMWBUMEIA, (CREFRMU 2 2EE5T)
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o BFHMERANE MR, SERREMEL 2 7E5T)

o LLEKEE (KRN 2 2iER).

o BFERFBUMHRERLEDSG, (TREFEM 2 2 8E5T)

o EREFMLERA, STREFEML 2 25T

o BBRAEREAGUBINEWBFLETRETNSER. LK, #EANTRETHEE
REERTTLERCEMASTEHE, ERSATEERBROEBRNEERERA , BR
EEBRBIAER , FEAMD ER,
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5. 7 BFE

5.1.
5.2.

5.3.
5.4.
5.5.
5.6.
5.7.
5.8.

RAEEEHTNK , REFREFLKEIEFESD

RERENAGER (FLEERSRBEENVE  IeEHOER  ECHBAGLA , E
TREERBER)= FREAEGER 10 2/E(FHZ 90 7).

RS "MBABRERD " (2.2) #RALERBED —BEARZHNHEE KZER,

BENABEREFIAZER(ERETLEAZEA , BEAATREREE £)=20 2/1E

BENAGERETOEER(ERETLERER , FERRUA) =30 2/,

B BRI KB REAREER Bif= 20 /18,

AXRZEHFRE 9 BRFNAGERBEERFERERESEA =20 7.

MBAGREEERN (ERBEF-—EREN KBERER  HERERBIENHABERR) =

556 (MR AERFME—REBYADFL/MBALRETEEEMAL AEEFL),

XFARTEEARSEMRAERSEEE LR  ERBALRETEEARBANBEETE

Ik (FE) TwmE

TRRIGEBEB-7E  #EABTREE - 2EAEEHRRANDTH ,

EBEEIRENDEL
59. Mm% =270 &,
BEN AR | HRRENK | REARER | REABER | [T ERF | EEERE
WAAZLH | BEER(ARE | HHEAZRY | HEZERAE(E | HABRSERE | S@WSEAER
D—EMEAR | giiiTLER |((ERETLE | RETSEA | k2=, BE | BE—RiES
REEMR , B | B5EA , B | AKZW ¥ | RE, 290 | #FEEXRe  EHHEHE
90 %) %60 49) RE) ) PEEA 1L/ ATESR
FEEeEAR
3 B EELL)
@10 2 | SE20% 20 2/ME 30 2/1& 20 % 5/5 %

5.10. o s A EKE. WEREN=EEENAEERES L.

WERA# KETREAN 3 EFAGER , RRIME 7T E—ERENARFER , MEX
HRAMB TE_EREABGER , EREBETAGERBETIREEN, HBFARRAR
REEWN 3 EABREREAGHEES , HETRAEEFHN 3 @ABER , BB ABEER
BARERBER, TIE—RERBEBNAGERBREERRVE, #EATEBHHER
R RS RER R ST LT

HBEA#2 REREEENAENAE  RERMEREN KGREREME . W2 TMEREN
ARERENR , FEAZEA(BERENLHNEHFEAGER , KREREARNTEFHARER
WHRENARZE, LBSEEREFEABERDEESRA L. e —FEMREN AR
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RIFERALE.

HERAHS HBRARBEEMAENAGER , BAAXRZEREMBNABGER. #BRAE
FRIERNENAGRRESRIREERERNLRIIREFT 6 EABER-Eh—ELERS
BT ENABER , RN =EAIBETReEH, #EARSEiSTRER.

REBHA | SREN | WBEN | AXZE | BIEH ¥ =¥ BREE
BRRER(E | KRGEEtR | A=W | 9BRY | TRLEE &
@105 , | (BE20 | HEABRE | WARKERE
&9 | 7, K% R R
) 60 %)
N 50 0 30 20 10 84 ¥ 110
8 A#2 60 0 30 0 0 120 % 90
MEBA#3 | 60 20 0 20 10 115 % 110
RAaRE
KFERTETR

275

270

1150

[CMYE: 70,0,100,0)
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EERRTETR

B RN BN AAE mm,
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BEXER
e HERAREBERTA 2370 mm x 1150 mm,
e HRANBEE 16mm. BESE 50 mm,
o MERAZHEAARZEEFHNFERSES 50mm,

e REREMWBRREES 20mmz1mm,
o FREAZUNBRRARZUN—HD , FEARZHRRRANAKREN -2,
e REELTHEAHE A KRTRR, 6 ABERES A fEEREM.

e AXZEEFHHEIBAEEHRYTA 120 mm x 50 mm.
e BEANEBEMABE —HBRMEFNARGERNES,

e HERERAFNABERELEKICHHERALE.

o SHHIAFFRERL 10mm

39



A 2014 ZEID/\BiRE A A EEERRMIL TR A S EEAE

World Robot Olympiad

i R E M
¥t AR AR

HER HER 2
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EERE R ARG EfiR R EIN S M Z AR
RN

281 WRO 588 2 B{ILh (] WRO TSR R # 2 5 - SFR (A B HIJE WRO i SR #Ea (4 -

JHETTRERE G BB 2 Er > WHINESHIEAEZFES - 2680 M —5EHIKT

— B R T IRER AR E IR -

BISAHERN EEEE T WRE D EEATRIUSGHEE

EEFEEER AR 90 @A H ] IUERTA RS EROE - EdE -

EEEG LERIUSHIR T BRI E R 8 E KBBR8 58/a K E S ARG R S5 e KB FHHER 5 %4 -

MG IaE AR BN A REAE SR S ] 4R 2 LS - EEB Ry i T R A B - HER

efEtkes N RBEfEE AR b (A8 - sHESHIEI G R e A\ ZE IR IR B T4

HEENEGE R - Rt &2 BOA 3 rEIFHIEIE (7N EBRETLEA I # s £ A REAesE

R REFHELL > (iR AE A LIREI R (—lH T 157) IEEEIuRS 2R 8 - Ui A DL

5:0 5 - AHFELE MHEEMTSRE - B0 EERREFZH T ERL T EsEEA] 5:0 s - RRILAE

Fat e

R B 72 10 YRS EEFELEATAE R -

BRAERDERBERS 2 7« FFEE 1 0 (EERE) -

FrE 2B ES AN AREG S ZRKETHRIUGRE - MOBERETHELE (2HFE) -

B BRI - BRI A SR BERBRMIRH " HEBRERERA) o T FBERE e -k

) TEESY ) B TRRSY ) 0 B T ISRERRE D TSR ARRER ) B REURPER -

BEAET  HFFRAE 2 pEERECMAE  BREEEER) > P FAFLERAAE - HERFEESR

BRI P0ZE — et a1 -

4 SREERAIO Ry 1N #5 10 sy 45 - TIGIRE 5 o0 - HERE R LN 5 oriE-F > PRIRE 5 08 - tEE
A 5 srgEdEfiei] (RS R ) -
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1. b
1.1 JEE

1.1.1. BIPREMUETERES e BRERIEE S/ NVE 122 cm x 183 cm > 54T 30em #YH (g
W

+ 2430

1220
:
= | :
= a
182 ?« ’E‘
e i 450) ol
i S
. &
1. 450 93] ——————re—— 450 —> 3\
{ 385
«—300 1830 300 —»

All Dimenions in mm

1.1.2. FEGHEHIE B LHRHRREZE - 1 HSEEE -

1.1.3. EEEGH P OEEIEAKENE - (RFFEREE - QEH Y > BagtiEs  WEEHE
S A U E g ERA AN > &S RAItEOE Lem < 52 o FRERHY S VAEERE A ®
e SRS [ ) R BRI Ve i

1.1.4. SO A MR R BRI B - B By /2 3mm Y NS FRY o

1.1.5. tEESGH A EN NS/ R A L

LT - i S BN IR TR N F TERE 25, Smm LI FHVES L -

1.2. B

1.2.1. JH R ORISR VAR @ BKEEESG Y E & - BRERRF % -

1.2.2. BiEHS T 2Bk 8cm DLE -

1.2.3. HINANFGEIELZAVEST » BfE v FEEAIARIE A -

1.3. BRPY

1.3.1. EFEERF9E 45 cm.

1.3.2. BRFIAEBAYIZ A HIE FE 2R Rl K BE £ (R:80 G:220 B:250) » M £y 1 & - BRFISMAIFIEZR A M
1.3.3. EFEERFY% 7.4cm o

Ferr: BABERFTEI L 6mm B AR TR B DA & BT R T #AE

1.3.4. BKFIEIELLESH 7 14 om FErE YRR -

1.3.5. ERFTIEIHTH I E R K FHY -

1.3.6. ERFIHVHIEE LR R TaVERE - DADT I B BRIEERFIRIT/EA -

1.4. BEKIE

1.4.1. FHREAFE > O TENE RS~ (DA EEENERE LER) -
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Neutral Zones
(in white)

Not marked on field

1.4.2. ZR&FOEEHY BT RGEHEERE -

1.5. HBEARIRGER

1.5.1. 2FRMIERILERCEILLEGH - SR H s N\ DU B B N B RIS 5 U R B (s - LE
TR G R A REsO AT BGOSR - B EES (AR T HVEGIEEYRE) - il
B e G B A

T« BB G HTIE 1A » e 5K T H CHIR s N (EEFE 5B JE 5 FE AR T LI 150
2. LhEEER

2.1. #E%

2.1.1. FERRFELR 7.4cm HYAFEETER -

2.1.2. ZIKGHHNIBENLLINE (BRAFHEAD) -

2.2, ELEEERBLAERS

2.2.1. GEE TS N BT R EREHE EBE Hitechnic 4L5MREETEK (HiTechnic Infrared
Electronic Ball - IRB1005) http://www.erobot.com.tw/product _1.php?pCategory=2

3. A

3.1. ]&~F

3.1.1. HIERF e \FRIE N B LARGE: B B P A MR EC O -

3.1.2. HEIrias NERTE A —EER R 22em HEIFERFEA -

3.1.3. % A =S EE/NFY 22 cm o

3.1.4. teEs NEENSHEE 1 Kg -

3.1.5. JER; - RS BRI LIRS R FTA B - EEaniéas A _ERTAZEHER > &R
JHEE R o RREE A S EA WA (E 7 [F) R A nI RS B AL - AR R S TIRER R - i
MNEEITIRFARERLE D 2 BIERY A EE -

3.2. 2]

3.2.1. HEEs AVHZ EHEHERIY -

3.2.2. ez NVHEZE N TRUEHY -

3.2.3. ZE A U7 =0 -

3.2.4. 128 NHRE RIEAJT1A) EE -

3.2.5. HEAREH UGS AR - s NBIERE = 2 (B2 ) BYRIEE ety -
WIRFHEOR - Hees N VHRERA B S BEE -

3.3. {ER/BEE

3.3.1. 2EREFT HHMESE NSRS - UES G RE FE— XA A -

3.3.2. s NIV S BRI/ B0 B R e A R B H T NI RGEERL -

3.4. A

3.4.1. KL PIHEE 2 (MDA N HHES A - EERF R ERE I ARESEA - BFROMEREER - 2
BRI ABEN ST s ASTILEE -
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3.5. i
3.5.1. AEATHHEEEHETTT
o LI A QAR —(EINGIE SR TEEERNARER - BIRE 300MHz LT -

TR EAGT SRR - CORGEN N AR BRI - (2mEnE )

o WRANAERETEEE VLT - NEFBIB SW - 5 40N-cm LIFHSIE - oIy
JE1E 300rpm LM - BEEES - IREE S0 M A0EE TS1318 360ppr - ( MERE)

o WRAERMNEE () VAR  BEREAR 10V SRER 2050mAh - EIEETL
TRUEARE  BFSETERBROENE -(20ERE )
(LERRE )

o HTERHEE AR IE  EHERK - BRI  -

® N15{H A4 s (omni directional wheel) °
® RAHLEAN ] I EE LR -

3.6. ZEERETLE
3.6.1. EERGHVESR R © —(EEE SN SEEtkas A2 AV AL M Ay a2 -

Capture Zone
3.6.2. BRIEHSRIE IS R 548318 3 cm - 2 P

3.6.3. tHas AATGHTFEK -

fEn ¢ FRERAVE RS » RS0 e SRR (E T B A S 2R - LRl IEREIEAE S A S F 1
a5 A S AEBEEERAH 1R H Etkas AEER 26 FiEs A\ B Ra LAl El R ok B SO A ERR - 1%
as NBENRFER R 1L RE) - BUEBREN R \ S Ralr 2 A - EtaR RS gAY - .

3.6.4. ERNREMBR{ERRES A\ I SRR BRI S G 1 TH S - A THREHT A28t BB ek - A5 2
Es AL Z A TR EBRAY L -

3.6.5. {LATHFEALEER A EER - HTUMes NEREREBEIER -

3.6.6. #ill 3.6.3 k¢ 3.6.4 IyME—PISNEEHEAIEA - TRl DSt BRAIR e aVEL /] - REBR L
MRAVRIE b o 8 R RAERKT -

3.6.7. MEEERE I PIRF L ERFERRRIL -

3.6.8 EEREAPEBKIER M eai I

NEZEERIEEHE 3 A 0 AR 3.6.6 G 0 NENM T 3.6.2 ZFEIKIEEE -
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Dribbler
(LEGO tire)

3cm from dribber
contact point (ok)

Ball capture zone (internal space
created when a straight

edge is placed on the
protruding points (edge of the tire)
of a robot) is more than 3cm =

3cm half

3.7. 5FM8

3.7.1. EEED > RMEASFFIA - SFPIENS M RES) - EOJAREFAS(E T RIS E) -

3.7.2. SFPIEWVABRAIAIE T - JJENR @ ERPIHIERIMEL - WAL - <SPPI ERVR BIERE S ik as
AR SHYFEEE ST aHETERE (BEBKFT 45em g ) -

& - TP IR AL ) - AR -

3.7.3. tas NMIRESEBEAHTERA REMU M AT ENHIR IE » o Ry “TRIRAviRas N7 (R, 4.7 i)
3.8 ZIFMTR

3.8.1 JIRMES ABUEEREUELEFRGHT - Es NG9S EISS (FURIBIRATIES ) T E =& -
3.8.2 EHUFZENHMELL EHIES A > FraRIikes \E GUEIE S BN - FRIFFHAE R LA
FIR L BRI TR IRES A

3.8.3 tas AMCHIEES - BE T VRIMER AR TN s AR -

3.8.4 Efkes AFHEFIL > GHFIHUNETS -

4. LEEAI
4.1 FERIZEMS

4.1.1. EMEALKF G EEFRTAMIRF IR - MR R B (ER (AL EEFE AR (A 1T 3 a Y ] i -
4.1.2. EMBEUEEELIFEFmCERNZE D 10 s AEHRiHE -

4.1.3. kAT BHEERELERES AR -

4.1.4. FEFFIEERR ETEERMR L S — TR Es A SREEHVERE - (EEE R Z R A G HNESENE
HELE -

4.2 EEFRAVRERE

4.2.1. EEFER S BT WIE 10 g5 - B0 S u] DIRIREE SR G IR ek A W {18 5 s sa -
5 (AE(RIFTEItaE R 5 r88) -

4.2.2. TIHRE S 778 -

4.2.3. B{ELEE R G AMETr#-F5  TEAEsk o (FRIFEA 4.9.4. BERAIFEI)

4.2.4. FHAF DIEEFHIR MM TIAS] - &0 TG —(EHEX -

4.2.5. HESEFRMNEERIGE 5 /i oRE - (HeRtEEME - HH TIPS OB -
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4.2.6. LEOYZEEETRHRRISGER - WOTAEERESLE > B o= HES) -

4.3 LEEHIBIMA

4.3.1. EFEhEals > REcHETRRE > s e SERLILE -

4.3.2. JFPHRR{L AT LB B ERHE -

4.3.3. S5 aREIE TR AR BEERTEEIH

4.3.4. EAGHEBRERIERIR AR [ -55ChHEK -

4.4 BEER

4.4.1. FEAZ5HE LIBHERIE Rbda

4.4.2. FrAMIERS AR B TR -

4.4.3. Fratsas NAEq T HERE (EHTIREE -

4.4.4. FHGRERILET St o -

4.4.5. BHERAY—J7cfitdas NENGH - — BRUF A REFER ) -

4.4.6. [5~r i tsEs N EH A — (D fEEIERIE A -

4.4.7. FHEMBIGR > FraRsEs A TR SEBM A TEE) -

4.4.8. EEFABRAIMES AVERERE()BERE 5 C 5 207 RMAYBHEREEZ U T7BHER -

4.4.9. (EEHEMFAAEATREN S E M RBN& IR A BB R Es RS 25 M A — Iy
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World Robot Olympiad

Game Rules — WRO College Category 2014

1. Game Story
Your robot has landed on Mars to represent your country in the lucrative trade of delivering materials to
the colonies spread across the planet. Each colony needs certain materials more than others. Your robot’s
job is to maximize the time it has in a single battery charge by delivering goods for maximum profit. Buy
low and sell high is your mission. You will receive an extra bonus for precious metal (i.e. gold) that you
place in the company return vehicle (4th Waypoint). Hurry back to the recharge station before your 5
minute battery charge run’s out. Happy roving.

2. Game Description

2.1. The objective is to get the highest score possible in the shortest amount of time.

2.2. A match round is 5 minutes long.

2.3.  Two opposing robots compete on the field in opposite directions to harvest and deliver different
colored LEGO Technic Balls (52mm) that represent delivering minerals to factories on the surface
of Mars. The optional 4th Waypoint can be completed for an additional bonus.

2.4. Points are awarded for deliveries made, modified by the time to complete the course and the
shared waypoint bonus.

2.5. The robot contestant starts in the green start zone and ends in the red end zone.

3. Competition Schedule
3.1. The tournament will generally follow this agenda:
Team Check-in
Robot Hardware and Software Inspection
Qualification Matches
Elimination Matches
Awards

WRO College Category - Mars Colony Rules — Version 9
Aug. 7, 2014
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4. Materials Allowed

The only parts

and materials allowed in the construction the Robot are listed below. No other parts and

materials are permitted.

4.1. Any part from the LEGO®, MATRIX™ or TETRIX™ system with the following constraints:

4.1.1.
4.1.2.
4.1.3.

4.1.4.

No more than eight (8) DC drive Motors.

No more than eight (8) Servos.

No more than two (2) Rechargeable Battery Packs, which are identical to those supplied
in the kit of parts.

You may modify metal parts to any size.

4.2.  Any LEGO building element with the following constraints:

4.2.1.
4.2.2.

4.2.3.

4.2.4.

4.2.5.

4.2.6.

4.2.7.

Exactly one (1) NXT/EV3 Brick may be used as controller.
The NXT/EV3 controller must be powered either by the NXT rechargeable AC
battery, NXT DC Battery, EV3 DC Battery or six (6) AA (rechargeable) batteries.
LEGO Motors may be used with the following constraints (per NXT/EV3 motor port,
and the 4th motor port is not allowed with EV3):

One (1) EV3 Large Servo Motor

One (1) EV3 Medium Motor

One (1) NXT Interactive Servo Motor

One (1) XL Power Function Motor

Two (2) E Power Function Motors

Two (2) M Power Function Motors

One (1) E Motor and one (1) M

Motor

You are allowed to use any number of NXT conversion cables to connect the Power

Function Motors with the NXT or EV3 Brick

You are NOT allowed to use any of the Power Function Battery Packs
LEGO pneumatic elements are allowed. Teams may not modify LEGO pneumatic
elements or attempt to change the working pressure limits of the elements.
Any LEGO certified NXT/EV3 sensor (as indicated by the LEGO MINDSTORMS
Certified — Hardware label) is allowed.
Any NXT/EV3 compatible sensor from HiTechnic, including the NXT Touch Sensor
Multiplexer, NXT Sensor Multiplexer and the NXT prototype boards (both
solderable and solderless) is allowed.
The HiTechnic 9-volt Battery Box that is sold as part of the NXT Sensor Multiplexer
set may be used in conjunction with each NXT Multiplexer (i.e. one Battery Box per
Sensor Multiplexer). It may be used only in conjunction with and to power the NXT
Sensor Multiplexer(s).

WRO College Category - Mars Colony Rules — Version 9
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4.3.

4.4.

4.5.

4.6.

4.7.
4.38.

4.2.8.
4.2.9. The HiTechnic 9-volt Battery Box that is sold as part of the NXT Sensor Multiplexer
set may be used in conjunction with each NXT Multiplexer (i.e. one Battery Box per
Sensor Multiplexer). It may be used only in conjunction with and to power the NXT
Sensor Multiplexer(s).
4.2.10. Custom NXT/EV3 extension cables are allowed, as long as it looks like approved one.
4.2.11. Non-NXT/EV3 electrical elements not specified above are not allowed, with the
exception of RCX sensors.
4.2.12. LEGO Duplo products are not allowed.
4.2.13. At the time of writing these rules the compatibility of TETRIX/MATRIX and EV3
controller was inconsistent. Teams use EV3 and/or its components at their own risk
Plastic-coated wire rope with a bare wire diameter of 0.03125” (0.08cm) or smaller. Compatible
compression sleeves, clamps and hardware may also be used only in conjunction with the
plastic-coated wire rope.
All mechanical fasteners (nuts, bolts, screws, etc.) of any length, any thread type, up to 3.5. 0.375”
(0.9525cm) diameter. The intent of this rule is to allow teams to use fasteners from any supplier
that are substantially the same as MATRIX/TETRIX fasteners. Compatible fasteners are
characterized by using the same thread characteristics as MATRIX/TETRIX fasteners. For
example, for MATRIX standard metric (M3, M4) screws are an acceptable substitute. For TETRIX
6-32 thread, 1/2" length socket head cap screw is a 6-32 thread, 3/4" length, button head cap screw
purchased at a local hardware store. Any other non-metal parts are allowed with maximum
thickness 0.2cm.
No additional components may be used, however functionless components used only for
decoration and are easily removable as wanted are allowed.
Teams should prepare and bring all the equipment, software and portable computers they need
during the tournament.
Contestants may write their program beforehand.
Control software must be either NXT® Software, EV3 Software or LabVIEW (any version). SD
card is not allowed on EV3 robot.

5. Robot Design

5.1.

5.2.
5.3.

The maximum dimensions of the robot before it starts the “mission” must be within 30cm x
30cm. After the robot starts, the dimensions of the robot are not restricted. There is no height
limitation.

Teams are allowed to use only one NXT or EV3 Brick as controller.

Any actions or movements by the participants are not allowed to interfere or assist the robot
while it is running (performing the “mission”). Teams that violate this rule will be disqualified
for that round.
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5.4.

5.5.

A robot must be autonomous and finish the “missions” by itself controlled only by its program.
Any radio communication, remote control and wired control systems are not allowed while the
robot is running. Teams in violation of this rule will be disqualified for the duration of the
competition.

The NXT/EV3 Brick’s Bluetooth & Wi-Fi functions must be switched off. Downloading
programs must be done through USB cable.

6. Rules & Regulations

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.
6.8.

6.9.

At the beginning of a Match, each Robot must not exceed a volume of 30 cm wide by 30 cm long.
An offending Robot will be removed from the Match at the Head Referee’s discretion.
Contestants are required to program a 5 second timer at the beginning of their program. This
allows the contestant to start the program and get out of the way. The official clock will start at
the end of the wait period.

It is up to the referee(s) to determine whether or not there has been a false start (one robot
starting before the other) to the round. It is up to their discretion to restart the round in the
event that this happens.

Contestants are prohibited from making contact with the robot, the playing field or any game or
field object. Any instance of a team member or coach touching the playing field or robot during a
round will result in their immediate disqualification for that round.

Robots may not deliberately detach parts, or leave mechanisms on the playing field during a
match. In the case where this does happen it is up to the discretion of the referee to determine if

it was deliberate or accidental. If deliberate or seen as trying to inhibit their opponent, the team
will be disqualified for the round or possibly even the game in a severe case. Play nice. If

deemed accidental the part will be removed and game play will continue.

Unexpected Robot behavior in and of itself will not result in a Match replay. Team induced
failures, such as low battery conditions, processor sleep timeouts,

mechanical/electrical/software failures, etc. are NOT valid justifications for a rematch.

A team may never enter (touch) their opponent’s side of the field.

Robots may only carry/hold/control up to 3 balls at any one time, or get punishment (-30 points)
every time when the 4th ball is touched by the robot.

A robot is considered finished with its round when it is completely in the red “finish zone”

square and at a complete stop. The time bonus will be calculated from this point. A robot must
acquire at least one ball during a round to have a qualifying score. The score you got from the
mission is also your maximum time bonus. Traveling directly from the green square to the red
square for maximum time bonus is not a good idea.
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7. Scoring
The Following scores are recorded by the Referees at the end of the game.
7.1. Each waypoint will award different points for each colored ball as follows:
Waypoint 1
Buys- Red Balls: 40 points, Blue Balls: 20 points
Supplies: Red Balls x 2, Blue Balls x 4 (in random order)
Waypoint 2
Buys - Red Balls: 20 points, Blue Balls: 40 points
Supplies - Red Balls x 4, Blue Balls x 2 (in random order)
Waypoint 3
Buys - Red Balls: 10 points, Blue Balls: 10 points
Supplies - Red Balls x 3, Blue Balls x 3, Yellow Ball x 1 (in random order)
Waypoint 4 = 100 points with the Yellow Ball placed successfully in the basket at the end
of the round
7.2.  Travel time bonus = Minimum {[300 less time to complete, in seconds (round up to nearest
integer)],[Score from Waypoints]} , if the robot stop in the red zone completely.
7.3. Example Game Scenario:
The robot leaves base and goes to Waypoint 1 and draws 3 balls - Red, Blue and Blue. It inserts
the Red Ball into the hopper of Waypoint 1 for 40 points. The robot draws one more ball - Blue. A
minute and half has passed and it moves to Waypoint 2 to deposit 3 Blue Balls for 40 points each,
bringing the total score to 160 points. Arriving at Waypoint 2 the robot gets both Blue Balls
available and deposits them back in for a total of 240 points. With half of the round time gone the
robot fills up with 3 balls, all blue, and heads for Waypoint 3 to find the Yellow Ball so it can get
the Waypoint 4 bonus. After arriving at Waypoint 3 the robot drops its 3 balls for 10 points each.
With a total score of 270 and only 2 minutes left it draws 3 balls hoping for the yellow ball. Sadly
it draws 2 Blues and a Red. With only 2 minutes left the robot thinks it might not have time to
deliver them back to the more lucrative Waypoints 1 & 2 so it deposits them back for 10 points
each bringing the score to 300. The robot draws one ball and it’s yellow! It turns and
dashes for Waypoint #4 and places the Yellow Ball there for the 100 point bonus. With just
under 1 minute left it decides to head back to the finish for the remaining time bonus. Crossing
into the red square ends the round at 4 minutes 10 seconds receiving an additional 50 points,
one point for each second under the maximum allotted 5-minute time.

Waypoint 1: 1 x Red Ball (40 pts. ea.) =40 points
5 x Blue Balls (40 pts.
Waypoint 2: ea.) =200 points
Waypoint 3: 5 x Blue Balls (10 pts. ea.), 1 x Red Ball (10 pts. ea.) = 60 points
Waypoint 4 = 100 Points
Time Bonus = Min [(300 seconds - 250 seconds), 400] = 50

points Final Score = 450
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8. Waypoints

Each Waypoint will consist of a Ball Dispenser and Hopper for ball deposit.

8.1. All dispensers and hoppers will be in the exact same spot on the waypoint mat
making their location predictable.

8.2. Each dispensing mechanism will have a piece of color contrasting tape that leads to
dispense mechanism.

8.3. Each dispenser will have a different mechanism for that will require different actions to
activate it. Robot must use these mechanisms to get the ball, or get punishment (-30

points) every time when a ball is captured through other way.
8.4. Each Hopper will be of a different size and height.

8.5.  All waypoints will deposit balls at the exact same height.
8.6. Balls are placed in random order in the dispenser before the start of the round.
8.7. Waypoint attributes are as follows:
Waypoint 1 (Difficulty: Hard)
Mechanism: Crank
Buys - Red Balls: 40 points, Blue Balls: 20 points
Supplies: Red Balls x 2, Blue Balls x 4 (in
random order)
Waypoint 2 (Difficulty Medium)
Dispense Mechanism: Pull
Buys - Red Balls: 20 points, Blue Balls: 40 points
Supplies - Red Balls x 4, Blue Balls x 2 (in
random order)
Waypoint 3 (Difficulty Easy)
Dispense Mechanism: Push
Buys - Red Balls: 10 points, Blue Balls: 10 points
Supplies - Red Balls x 3, Blue Balls x 3, Yellow Ball x 1 (in random order)
Waypoint 4
+100 points for placing the Yellow Ball in the
waypoint. +50 points to both teams if both teams

accomplish the task.
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9. Playing Field
9.1. The field consists of two halves, side by side, 18 pcs. 2’ x 2’ foam floor tiles ina 3 x 6
configuration. If foam floor tiles cannot be acquired any material with enough color
contrast to be detected by a light sensor can be used - colored paper, painted wood, etc.
9.2. Black tiles consist of open field. Colored tiles will host waypoints for scoring points.
9.3. A white foam border surrounding the field will act as a virtual border.

The two sides of the field are separated by a 1~2” (thickness) x 6~8” (tall) wall (depends on
organizer) to keep robots from wandering onto the other playing field.
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