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D AWS H—EATHEATEET, AWSPlayer PTHDU NZBEICEEENEHEE. TOTHIUNE
AWS DeepRacer Student TEATEE T,

1. http://deepracerstudent.com/ A5, S FA 2 IR—DSa2HAEET,
2. [AHBI2]EZBRLET,

BIRSRAF 10


http://deepracerstudent.com/
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3. A AIR=DT, AWSTLANY—TAHIO N EEEBEHESTEVEERE, Y412 T7v 7%
BIRLET,

® Note
TLAVY—AWS PHI U RETTICERENHEIE., CZICBEREADLET. AWS
Player 7HO 2 MOFEFHICOVTIEE., "1 Z2ZRBLTLKEEW, AWSPlayer 7 HJ
N&EF

4. AT YTIR=DT, ROBEHFRZAHDLET,

« Email address (E X—JL7 RL X)
« [INAT—R]

5. MA 7Y 71 ZBRUET, BELEEX—ITRLAL, BFI—REZHLIZE X—)
AEEENET,

6. RYTTP7YTEERNIRRENLS, WEESZADL, [IRFL) Z2BRLKT,

7. AWS DeepRacer Student Signiny XK= T, EX—)T7 RLAENAD—RZAHLL., "H4
A ZBIRLET,

8. AWS DeepRacer Student N\&S5 ¥ RYTFPYTT, "HATYTORT) 2BRLE
9,

® Note
[(BTITD] ZBIRTEET, BTHA T YT ITR2HEE, [WoEATA T IRNT D]
ZERLET,

AT Y 7 2: AWS DeepRacer Student \OH A>T Y S B&2TTTS

F,2923>%&%TULT, AWS DeepRacer Student 7HU > R EERLET, FICHREE ATV
BTOVRY, IXTOT7 11— )L RIEFHETT,

1. [EAE#HZEML T AWS DeepRacer Student 7HT Y M EERLET]| Va7 1—)L
RIZABDLT, PFHOV M EERLET,

2. FIVORYORAZAICLT, 8. KRF, JZ1ZFT14HALYZOVThAICEELTVLS
FETHAHEZIMALET,

AF Y 7 2: AWS DeepRacer Student \OH A>T YT E2%ET T 11



AWS DeepRacer #4% I—H—H4A R

@® Note
ERENBEE. KOBEEZEFTLET,
« [FER] T, [TOM] ZBIRLET, RIZ, [FROBEHIZAD] 71— RIC, BFEER
NDEBZEMLULET,

c REFLFFROER] A5, [RE] Z2BRTZ2H, FRBERIDALBMLEOHDIER
ZUARNDSERLET,

ATYT 3 (ATT3a)AWS A& ML BZE 0T E2SBEL, #
ThAT3

AWS Al & ML BZE IO\ TE, TORKRFIZC DL TIX, [Do you want to be considered for the
AWS Al & ML Scholarship program?] (AWS Al & ML BZ&7OJ S LAORREIZEDICEK) £
2aveasRLTLSEEL,

1. AWSAI&EMLEBZENEEZBLELTVWERBEE., 77N 2RETEET, AHTF—2Y
TORNZEETDICE. FIvIRYOIRAZBIRLET,

® Note
ANZ—2YTORFERY ZRELEV, FLERBRETHDHEEE. FIVYIRY Y
AZEFZATDOEFXRICL T, [l willdo this later] (R T1TD) ZFIRL £, [Sign out for now]
(WAL TIRTD) TOW2LATATIRNTSA, [Submit] (E1E) THAZ b
A2EFEHRITLET. POV 7AINEEMITDEEIL, FTRAUTBEETER
C

2. (F7> a>)[Choose gender] (5] %i&IR) & [Choose race (US participants only)] (L — A & i#
RKEOSMEDHK) 74 —ILRTE, ROVYFTEIVANEFERAL TEREADLET,

3. DEfEl EEBRLET,

ATFYT 3 (AT3aV)AWS A& ML BE2E& ORI ESBL, A7 RNA2F3 12
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Q—H—H1 K

ATY7 4 TO77ANEEHITS

[Your profile] (A7 7 AN R—STTOATT7AINEEHLET. AWSAI&ML B¥ET7OY5 A

ANDATNAVEBIRTEET, AWS DeepRacer Student League T/NT7 #—X 2 ADT F—T X
VREZHEWSEBEE, TO7 14 =IIR=IDHABY = VIAXATFATTHETEET,

A—¥—70O7 74\ EZEHITHICE

1.
2.

5.

In AWS DeepRacer Student DEBIOFES —2a>oRA42T, ZOAT7 7ML EBIRLET,
A7 74N R=DO[L—Y—R]| T, [L——BE2EF] Z&RLET,

(® Note
L—H—0RuIE. 2~24XFTY, XF, BF. NM72 () 2EATEFT,

[L—Y—RK]E—FIIEET, L—Y—BZAHL., RE]ZERLET. L—T—0BHZZE
BELABWEEE., [Frotll] Z8RLET,

[ZO77AIVER O3 TR, ROT7A—I)LRZEETEEXT,

. B
c L—H—%
e
. EWEH
. FRE
. EfEE

(A7°232) AWS TAIAML BEETOJSLORRIZLETA?1 V23T, BES

(® Note
AWS DeepRacer Student League {RZEL —AICS ML TCEREZZ TR ICEK., BEE
ZRRIDMBENHYVET, TFILEL—RAICRETDE, L—AP—XV0E. B
FEfEEENET,

CBE T2 BMEBRA EZMIETERT,

a.

B¥STOISLORTEAT NV TBFIY URY VREERLET,

ATV 4 TOAT7AINEEHTS
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b. (F7°2 3Z)[Choose gender] (£ 5l ZiEIR) & KU [Choose race] (L—AZ&EIR) 71—)L
RIZIEHRZADLET,
c. [EEZEBRLET,

ATY 7 5. R—LAR—T A 5 Explore AWS DeepRacer Student

AWS DeepRacer Student; ;Ri—AR— &, AWS DeepRacer Student A2 32 I X TO#EER
ARNDOICREBIBATT . [R—LIR—D TR, ROBREZRTTEET,

BHFE ML) OERZZTHEHEL £S5,

AWS DeepRacer Student ® [2E]| 0> 32T, &RO—ANFATEEXET, COBELZHT—ER
([&. AWS DeepRacer Student THWMEE S v —_—NEBZBEIDZIDICKRIEET,

BREZBEOHBZME > TRELEXL &5,

Learn J—ANFERAICLIFS<EEZEXL LS. AWS DeepRacer EFIZERLTNL—22T
THEMBHIEEVNET, FMICOVTIE, TAWS DeepRacer Student Tr{t FHFEFIINZENL——_2
J9%, 28RLTLEZV,

in AWS DeepRacer Student L —AICS 11T %

¥ D AWS DeepRacer EFIDRNL—Z_2VIHFETLES., L—ARICSMITBERBNIBEVNET,
Z2HEY—J0OABL—AICSMTEEER., [(F—7L—R]EI>aVICBEBHLT[L—AICSM
TR ZBRLET, L—AZRTIDEV—HA—R—RTEFIOREEHREL. TFILELEEL
THETDLEHICHERTF—REEELET. BAOREBIL—AICSNIBDERA N EEBETE
FT, CNSORAUBNIEKY, BB RTHIBOS —X VBN REET, BAEN3IBEDL —
H—HFXFA)NEEREZEBEBLET, FMICODVWTE. TAWS DeepRacer Student L—AIZSINT
B, EBBLTLEE,

EFINL—ZVTOREZHBLET,

EFIONL-—Z2700-20EFERICE, BHOETINL-—Z2JBEO-—HIEDIET,
EFILNL—Z2T 05k EBEIF, R—AR—IJTHEIETERT,

AWS DeepRacer Student L—RAHL VX —%HER TS
L—RAALUA—%2RT, L—RA&E2IHHEFELEL £5,

AWS Al & ML REZEDFMIC OV THEALE T,

AT Y T 5 FR—LAR—T A 5 Explore AWS DeepRacer Student 14
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AWS Al & ML Scholarship ICDWTHID CENTE, TNZEBIDLDICANTEDIOHLFDHVY)
T, FMAICOVTIEE, TAWSAIGHEWMEBTANT V77O LE ) Z2RLUTLKEEL,

TOMD)Y—RAZERTTD

Discord F + > &)L X AWS DeepRacer VI 7H# 4 K5 &, AWS DeepRacer Student M IRFRIZ#% 1L
2NV Y—AZRBO2GDENTEEXRT, chsSOVY—ANS, L—HF—*77>01x1_
TAEBNBENTE, EVRMRA VA NERBETEET,

AT Y T 5 FR—LAR—T A 5 Explore AWS DeepRacer Student
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AWS DeepRacer Student Tig{t=EEF)IN&E L —Z227
9%

cOF1—KNUTI TR, AWS DeepRacer Student THRIDEFINZNL—_2TFBHEZERL
£F¥Y, £, BREFARIEAL, FEZRRICEDHD ZEICRIDEV N ZERLET,

AT Y 7 1: AWS DeepRacer Student ZfFEA L T{LEBETFI)IN %&
NL—Z299%

EFIDERRR > DFMZHE L T AWS DeepRacer Student TP ¥+ —_—%BHAL. RDDET
LMOKNL—Z2TZzBBLET, EFILOERENL—ZVTRREZ7OLATHDZEICEELT
KEEV, RESHKERZEZLOHIC, SFRTFEATIIDVAXLEHRMEBTRRLET,

BILFEEETFINERNL—Z2093I1C1F

1. AWS DeepRacer Student K—ALR—2 ) T TEFIILOERL ZBRLET, Tk, £0F
B — 3> RA 2T [Your Models] (EF)) ICBEL £9, [Models] (EFI)L) R—< ® [Your
models] (E7)L) T. [Create model] (EF I DERK) ZiBIRL £,

2. [Overview] BIE) R—I T, BILEFINZERNL—Z20TF3B2FEZEHRATSEEZY, 7O0ECAD
BATYTILOVT, COR—ITHETIATVWET, THi&A LS., [Next] (RN) 20U v D
LET,

ATY 7T 2.EFINI_BEZF TS

EFIINICERIZFATET, EFIILZRELTIOO—2Z2EHTIESRE. ETFILZRE<SREOW
S5hdLS, EFINC—EBEDOBAENF TR EE2BEBOLET, HlREF. yourinitials-date-
version DRSO BMEBERVEFEALTETFIICBFEFTET,

EFINICERZNFTBICE

1. [Name your model] (EFILICEEIZ 3 FD) R— T, [Model name] (EFILRB) 7 1 —IL RICHE
MZEAHNLET,

AT Y7 1: AWS DeepRacer Student ZEA L THILZZETFINENL—Z2009 2 16
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® Note
EFILONL—Z20TZRKBTRIE, ETFILOBRRREE A, BETELRLAZYE
9,

2. [Next (xN)] #BIRLET.

ATV 3 "NV OERBIRTS

2Xa2L—23aV RV IBRLET, MY IURRIREL THEL, ERICT—XZRHLE
T, FRICEMBEINTYVZERIZDE, ERONL—Z2JCAERKBHRE2ABE L TRSEZY,
AT 2HRMEREERICT) KT,

NZv O (RE) 2BRIZICE

1. [Choose track] (FZ Y VDEBIR) R—2 T, ERORNL—Z2JRIBELTHETDIRNT VI %
EBRLET,

2. [Next (RN\)] ZZBIRLEFT,

ATY 7 4 TNLAVALZRIRTS

AWS DeepRacer Student lZl&, BIRTED 2 DOKNL—Z2TJF7INIdVXLNHYNET, BBD7T
LNOAVZXALIZK2T, EERTXRBEFETHRMAFZRILENET, AWS DeepRacer Student TV AN
DIVAZHARISGEATAICE. @AOTIILIVALAZELTLKEEV, PILOdUXLOFEMICD
WTIk. TAWS DeepRacer Training Algorithmsy ZZ8B L TS & L\,

NL—Z2JTFILIdVXLZRBIRTBICEF

1. [Choose algorithm type] (PILAVAXLRA T DBIR) R— T, PIDAVAXLRATZERLE
To RD2O2OFINIVALRA T RFERATEET,

« Proximal Policy Optimization (PPO)e COTF IV XA, BELTVWETHN, F—E2HNKE
CHETT, NL—Z2T7%2REITZDEVIC—EHOHZIETNITOLNET,
« Soft Actor Critic (SAC)e DT IV XA, FRETITHN, T—REZMENICEALET,
NL—Z2JZ2RETHDLEFIC—EMHOBRVERITZTSAREMEN BV ET,
2. [Next (RN)] ZBIRLE T,

ATFYT 3 NSV OERBIRTS 17


https://docs.aws.amazon.com/deepracer/latest/developerguide/deepracer-how-it-works-reinforcement-learning-algorithm.html

ATV 5 SHENBERE D AZIIAXT S

MBI RILEZFOFRKTT ., MMERZEEAL T, YU (RE) ZRRIDEECER (T—
SIVNHNBEDTIVIIAVERTIBDLICAVEITAT252FET. RYNORBENTEHZ
BOHLEVKS2WTRDRSIC, COV—ILEZFERALT, EMATEDLETRESSY TEZKRAD EHM
ZBT. NIV IORSHANENDTHIIE2 I TRDERMERSILDICTRDZENTERT,

BAOETINERNL—Z20TF2EER. F74LNOTTIILEMBEREERAL EVEENH Y &
T, EFINERBRL TRENITDERI TELS, - RIFXTIO—RZmEL THMBEKZH
ABIAATEERT ., HABRBONAZIAXOFHMICOVTRE, "HMEBOHAEINA X, 25
BLTLSEEL,

HHMEBENAZIAXTRICE

1. [Customize reward function] GREABSEID WA XN A X) R—2 T, Y27 )L BB ZRIRL F
To NARXNAATEDIHBMMEHROY > TILIZIE. XD I 2BV ET,
« FORIZHEDS . BEROPUMRICTESZRYIEBENICEERETS &, BHICHEMEEAET,

 BRRIZEED, MBINTEEROEANICESO THENIOELG TS L, EMCHEMES 2
x£9,

o DUYTEETD, PFUMEDIELKICBEACETERICHEMZESZAETT, AT TUITOAE
AREADEY, EBASHNEYTDE, ERICARFILTFAE252FT,

(® Note
BWEBZNAZIA AL BEWEEE, [Next] (RN) 29V ILET,

2. (A7 a2)BMEHOI—REZZEELET,

o BT )LEBENEIBEEIR L, [Walk me through this code] (d— RD T #—2 A )L—) %3&R
LET,

e A—ROBEEIZIVICOVWT, HZIVYITRE, RYTTYTTFEFANRY VAL
AN RRENET, F1—RNUTILZRICEDDICIK, FBRY T T YT T [Next] (XAN)
ZOVYOLET, RYTTYTTFFANRYVRAZRTITRICE. I—F—0D X &0
Y OLET, FA—RNUTIEKTITBICIE, [Finish) (ET)ZVUYILET,

ATV 5 BMEBENAZIAXT D 18
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® Note

[Go with default code] (77 # )L N d— RZERA) Z#IRL T, Y27 )LHMBEILK
dA—RZHEL BV EETEET,

MHEIZISUT, Y7L ERMMBIE %2R L . [Edit sample code] (B> 7 I 1— RZiRE) &
BIRLT, YO 7)) BMEHR I —REZHmELET, I— REZMHEL ., [Validate] (}FE) &£
Dy OULTO—RZBRBELET,. I—REKRIATELZVES, FLEO—RETOIRREICD
Y NTBEEE, [Resef] (VYN EIVUYILET,

3. [Next (RN\)] ZZEIRLFT,

ATv7 6 HEERRL, EFINE)—F—KR—RIZIEETS

EFILNL-—ZVT08BBER. N7 —NXDACKENIHVERT, NL—Z2JDRETREZ
T5cERF. CONFAX—FZ2NEMELSHD, RLICML—Z2VTHEZRLET,

EFILNL—ZVTDOZOATY T TR, NL—ZVTRKEFILN)—F—R—RICEFEILE
o FIYVIRYVADEBREBRTDE, ATRNTIRTEERT,

HEZERL, EFILE)—F—R—RIZEFITDICE
1. [Choose duration] (2 0iE1R) X—= M [Choose duration of model training] (E7F)IL 8L —Z>
JOHEZIER) TREZERLET,

2. [Model description] (EFIL D) 7 4 =)L RIZ, BIRULERNBZEEITDOICKRID>EFTILD
THAEADLET,

® Tip
MBI E IOV XLDBREDBIRXZEE, TEFILONT #—XAICBETZREHEE
E, TEFIINICEIZBEHRZEMTDCEZHEOHLET,

3. FIVIRYVIREAICTRE, NL—Z2TDOETHEICETILH AWS DeepRacer Student
) —A—R—RICBBNICEESENET, 723 20T, FIVIRY IADBIREZHEKRL T,
EFINOADZATRTIORTEFRT,

ATy 7 6 BEEBERL, EFILEV—H—KR—RIZEEFTS 19
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® Tip
EFLEU—S—R—RECRETHCCEBBOLET. EFLERETRHE, EFL
EEOEFNELBIDOILRISE, 74— KNV IEBTEFLEUBTERT,

4. [Train your model] (EFI DKL —Z227) ZERLE T,

5. [Initializing model training] (E7IL L —Z>TJ O #H1L) RY 777 v 7" T, [Okay] (OK) &%~
Dy OLET,

6. [Training configuration] (kL —Z2Jf&E) R—2 T, EFIRL—Z2VTOAT—RAERE
ZHFETEET. RL—Z2TJ 0 [Status] (AT—2R RX) A" [In progress] (ETH) D& & (2, EIR
LERZYIOTEFINL—ZVTOETFAZERTIBDEETEET, EFFZRD LR,
EFIOREICEATERZEELA VAN EBBOICKRIEERT,

ATYT T )= =IR=RTEFILONT ANV AZERTTD

EFLENL—Z2TLTV—EF—KR—RICEFTDE, TONTA—NXVAERRTEET,

EFINONT =XV AZRTTDICE

1. EQOFES—>32RA2T, [Compete] (H%) ICBBL TRERBEALET, O—AVZEERLE
¥, [Leaderboard] (I —H —R—R)R=D OV IAVICETFINETVINFRRENET,

DR—=DIZE, EFEENLEEFILO) ANERRT S [Leaderboard] () —H—KR—R) &0 3
v, L—ADFM,. 8LV [Race details] (L—ADEM) U avEEFEIhET,

2. U—H—R—RAFRFENTVBR—IT, 7O71 =L D&Y 32T, [Watch Video] (EF
AERD)EIUYILT, EFLONT A —XVADEFFERRLET,

ATY7 8 [Clone] (VO—2) Z#2FEHALTEFINEHRETS

EFILENL—Z2TJL, KBECRUTY—F—R—-RIEFELEE, EFILOIO-2ZERLT
HETEET, EFNOIVO-2ZERTDE, HILLETFIOAZ—RRAMELT, BEICH
L—Z2JULEETLEZEATRCETATYTAHIBEA, NL—Z2J 0 mMELET,

EFLOIO-2ZERLTETIILZRETDICE

1. In AWS DeepRacer Student DERIOFES—>3aRA42 T, EFILICBELET,
2. [Your models] (EF)IN) R—2 T, EFIL%ZEIRL. [Clone] (VAO—>) ZBIRLET,

ATYT 7. 1)—H—R—RTEFIONT#—IXVAEERRT S 20
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3.

[Name your model] (EFIIICBEZFF2) 71 —I)ILRT, JO0—2EULTHERLEETFILOFH
LWERIZADL, [Next] (RN\) Z2UYILET,

[Customize a reward function] GREBEZZ D AR N 1 X) R—D T, HMEABKZ N AXIN A1 X
L. [Next] ORN\) ZBIRLUET. BMABEBOADAZIAADOFHMIZOVWTR., "TATY 7 5 8
HESE E W AZN A AT D, #SBLTLIEEL,

[Choose duration] (Hif& Z#IR) XK—° T, [Choose duration of model training] (E7)L L —Z
U OEEZER) 71— )L RICEBZADL,. [Model description] (EF )L OFEA) 7 4 —J)L R
FHAZAHDL, FIVIRYIRZFAICLTO2O—2ELTERLVLEEFIILZ) —H—FKR—R
CEFLET,

[Train your model] (EFILDORNL—Z20) ZBRLET, NL—Z2IH ML hE

¥, [Training configuration] (kL —Z2 J8&E) R—I A &KkReh, JO0—2 &L TERE NIz
EFILICEITBIEBNIRRENET, NL—Z2TJ D [Status] (AT—2R A) " [In progress] (i
THR)OEEIL, BRUERNSYITEFINL—ZVJOEFFEZRTTBDEETEERT,
)—H—FR—RTEEDNTA—XVAZERTDEHIZ, BBINL—ZTEhEEFILOY
A—EREBEZBZETET,

ATYVT7 90 (AT7>a)EFINEXDO—-RTB

EFILZENL—Z2TL, 723> T)—H—R—RIZEFLES. AWS DeepRacer ¥EF/\
AATHREATILEHICEFIILEZ D O—RTBEIENTEET, TFI)IE .tar.gz 771
ELTREENET,

EFINESVO0-RTBICE

1.
2.
3.

In AWS DeepRacer Student DEBIOFES—2 3 R4 T, EFIICBEBLET,

[Your models] (E7*)L) R—2 T, EFI)IZEIRL. [Download] (FV>O—R) ZZBIRLET,
72O TEFIOR D O0—-ROETRAZEHLET, EFILZEZXZVO0—RITDE, O—
ANN=—RRSATEEEZOMOBEAN L —FNAAILRETERT,

AWS DeepRacer 7°/N1 ADEEDFEMIZ DOV TIE, AWS DeepRacer 7j 4 R® "Operation
YourDeepRacer Vehicle; ZZ8BL T<Z& )\, AWS DeepRacer

ATYT (A7) EFIINESAIO—KRTS 21


https://docs.aws.amazon.com/deepracer/latest/developerguide/operate-deepracer-vehicle.html
https://docs.aws.amazon.com/deepracer/latest/developerguide/operate-deepracer-vehicle.html
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AWS DeepRacer Student L—A ST 3

JX1L—2arTEFIONL—ZVJEFMZETLES, L—AICSmMLT, EFILON
TH*—XVAZMOL —H—DOEFINELBLELLDS, L—20T0R), EFILICETE T 41—
RAYODOEE, EXERDES. 40 AWS DeepRacer Student JZ1Z=F 14 X /N\—& D /N —
FrIIEHEEV, AFIILEZZFBLTHETIHRAICODVTEY, XLEELZOICKRERFET

Fo Student L—AICIE, ZEV—JL—ARERZETZIAZFTAL—AD 2204 THFHYVET,

FE)—TJL—ARBAREBENZIN—FYI)ILL—AT, IXNTOZEENSMTEERT, FEOI2
“TAL—AR, FENFBEHEICLI2>TOHSNMTESD, AWSOVV—IIOHEEERLEARME
BECLOTERENETZARXR—KL—ATT,

Ot 3Tk, AWS DeepRacer Student DEF4X ) —J L —RAEFETI1"FT1L—AILS
Me2HEICOVTHBEALET,

FHEY—TL—AICSMTS

Ot 3> Tk, AWS DeepRacer Student DF4E D) —F L —RIZEFILERERETDHZEICD
WTHRBLET,. BAL—AILEK, RL—Z2JEchEEFINZZE) —F—R—RICEEEET
BLEILEL2>TEMTEET, TFILOML—Z2TICETBHEHM- DOV TIE, TAWS DeepRacer
Student THILFEETFINAERNL—Z—2T9%, #SRLTLEEL,

FHED)—TJL—RIZEZMT S

1. AWS DeepRacer Student DERIOFES—> 3 R4 2T, Compete ZEBIL . Student ') —
J#EBRLET,

2. R=JIZEFL—ADOFEHE) —H—KR—RFERRENET, [F—T LA &I/>3>
T, [L—ACEZMT2]) Z2BRLULTEFINZEEFETSH., FETTILEZERL TVWEVEEE

[EFINZER] ZBIRLET, FHEICDOVTEE., TAWS DeepRacer Student Ti@{bF=EFET I
ERNL—Z—209% 2ZRBLUTLEEL,

3. [Choose amodeltorace] (L—ATHETFINZEIRTS) 0> 3> ICH S [Choose a model]
(EFNZBRTD) 74—J)LRT, ROAVIFHA IV ARNZFEALTEFILZERLE T,

4. [L—RICSMT2] EBRLTETILERELET,

5. L—RAEECBSULEEFIOHMEAN EEICETLES, VU—F—FKR—REFIVILT, D
SMEERBELEEFILOS Y IHFERBL T EE L,

6. #7232 T[Watch] (B3) #BRLT. EONTA—IVAOBEERBELET,

Z2HEY)—JL—RICSMTS 22
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7.

[Race again] (BEL —A9%) 2 BIRL T, BOEFINZSMELEET, ¥ AWS DeepRacer
Student League L —ADIEEFETI #—X & 50 TT,

2HENI1"F4L—AICSMTS

COto> 3> Tk, AWS DeepRacer Student DF4EII1-F 4 L—RARICEFIEREE

ERCAD: S

COVWTEHALET, ZEOZI1-FT1L—ALR, EFXA-LNTHEERLEANRNEEEDLS
DHBHFVVIVEZTHRD CEICL>TESMTEET,

FEODI1ZF4AL—RICSMITS

1.
2.
3.

BEVOICBEL., AWS DeepRacer £ 7HDU> NCOJA4 2 LET,
A4 &EhkS, [Enterrace] (L—AICSINT ) RAEZBIRLET,

[Choose a model to race] (L—RATBEFINZEIRTS) RAVFHAIVANT, 1X1Z
TAL—ATHEATHIEFILEZBRLET,

[Enterrace] (L—ARICSMT3) £ BIRLTEFILZEELET,
L—ABECBSLEEFIOFHENAr ERICETLEBEEE. V—X—KR—RZFIYILT
HOSZMEOEFINELBLEETFILOZ > VFTZ2RREL T EE L,

F7°S 32T [Watch] (B3) £BIRL T, BONT7A—I L AOBEERELET,

[Race again] (BEL—AZ29%) ZERL T, BIOEFILZBERLET,

>

BHEOQI1-F4AL—ARICSMTS
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BB DN AZN AKX

BMBESBDERIE, 1> TAT TSV ERFITDOILLUTVET, NZX—F&E, 1>ET 4
7750 DERICERATESRETT,

A2EDTATERAEBDE, EROBRELES)ET, EEIREDLSICTRIICR, FVv7
DERTICKEAFIDANTELY, RSV INSHNEBIIADEZNTTSEEY, SU¥JTREER
NE—2ZBFZD20C, ATTIVITBEOHEFREERZEL T, hFYI0F>I<Bx LIS
TREBHICATTI IV ZERALBVERICEMESZAALSICLTSEE WL,

RZYODHRLEERCRNZYIONAERBOIY D ICR>THREE N EESHEDEETHS
VIARANEFEALT, ERPHBEZEORZ Y VORHERENEGHEZHES TR &N
TEEXT,

RN EBHMBEBOER K, VVIAT147 TRENGETORLATY, SXRTEEEEEHAL, NT
X—RZIYDPALT—HEE, TLTAKY, ZLATLEZL,

N =R

« Python J—RZ{mEL THEMEAKEHNAZIIAXTD

« AWS DeepRacer BB D AL/NTX—&

Python J— RZ#HmEL THEMBEKE HDAZXN A XT D

In AWS DeepRacer Student Tl&k, Y7L BMMBEKZREL T, TETFILOHAZLL —AHEKEZE
KTEEXRT,

HWREZE N AN A AT B FE
1. AWS DeepRacer Student Create model experiences M A7 ¥ 7" 5: Customize reward function

R=IT, YT BMBEHRERBIRLET,

2. Python I—RZFERAL THRMEBDAANTA—REHAZIAARTRICE, Y27 )L 0 HRM
BHEY HA—DOTICHA2I—RIF12%2FEHALET,

3. [Validate] (REDZIBIRL T, A—RABETIHESHZEFIVILET, £k, [Reset] (U
by ) ZBRLTPUELT FE L,

4, BEHNFFTTULIEES, [Next] (RN) ZEBRLET,

Python J— RZMHFEL THMEHREHAZIAXTD 24
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AWS DeepRacer MEEBID ANNTX =2 ZZRL T, ENTAXA—XZHRL T EETV, HMH
BHOBIT, TRTFBNFAXA—ZNEORSICEDLNTVEIAZEREL TSEEL,

AWS DeepRacer SR EEZD A D/NT X —&

AWS DeepRacer SRENEIZ L, ZHR &L TEEhETF 1923 F VAT T N%E AHparamse L
TETRYET,

def reward_function(params) :
reward = ...

return float(reward)

params HEAF T IIRNIERE, ROF—EEBORTHFEEFNRTVET,

{

"all_wheels_on_track": Boolean, # flag to indicate if the agent is on the
track

"x": float, # agent's x-coordinate in meters

"y": float, # agent's y-coordinate in meters

"closest_objects": [int, int], # zero-based indices of the two closest
objects to the agent's current position of (x, y).

"closest_waypoints": [int, int], # indices of the two nearest waypoints.

"distance_from_center": float, # distance in meters from the track center

"is_crashed": Boolean, # Boolean flag to indicate whether the agent
has crashed.

"is_left_of_center": Boolean, # Flag to indicate if the agent is on the
left side to the track center or not.

"is_offtrack": Boolean, # Boolean flag to indicate whether the agent
has gone off track.

"is_reversed": Boolean, # flag to indicate if the agent is driving
clockwise (True) or counter clockwise (False).

"heading": float, # agent's yaw in degrees

"objects_distance": [float, 1], # list of the objects' distances in meters
between @ and track_length in relation to the starting line.

"objects_heading": [float, 1], # list of the objects' headings in degrees

between -180 and 180.

"objects_left_of_center": [Boolean, ], # list of Boolean flags indicating whether
elements' objects are left of the center (True) or not (False).

"objects_location": [(float, float),], # list of object locations [(x,y), ...].

BHABERBDOANNTX—& 25
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"objects_speed": [float, ], # list of the objects' speeds in meters per
second.

"progress": float,

"speed": float,

"steering_angle": float,

"steps": int,

"track_length": float,

"track_width": float,

"waypoints": [(float, float), 1]
track center

percentage of track completed

agent's speed in meters per second (m/s)
agent's steering angle in degrees

number steps completed

track length in meters.

width of the track

list of (x,y) as milestones along the

H OH O O B O

ROV T7LA%EFERAL T, AWS DeepRacer A HWNTX—R%E KV K<SEBELTLEEL,
all_wheels_on_track

X4 7" Boolean
&iF: (True:False)

I—CIV RNV OLEICHDHAEN%ZRT Boolean 755, EROVT AN NS Y VDER
BONBICHZHEE, I-I NIRRTV T LEICHY) EBA (False)e 4 DDEBHINTHA NS Y
VNEROARICHDHE, RTFYILEICHYET (True)s KDAFZANL—2a3 2@, I—2X
RSV ECLHBEZRLTVET,

all_wheels_on_track 26
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RDAZARNL—23 TR, 2DOOEHBF MY IVOBEROAAICHZD O, IT—CI2 M
ZYULELHBYEREA,

f5l: all_wheels_on_track N XA—R%ZFEAL I-sRENEI LK

def reward_function(params):
bufubububububibibibibibibibibibibibib g g g g g g g g g g g g g g bbb bbb b b bbb S bbb b b g g g g

Example of using all_wheels_on_track and speed

# Read input variables
all_wheels_on_track = params['all_wheels_on_track']
speed = params['speed']

# Set the speed threshold based your action space
SPEED_THRESHOLD = 1.0

if not all_wheels_on_track:
# Penalize if the car goes off track
reward = le-3
elif speed < SPEED_THRESHOLD:
# Penalize if the car goes too slow
reward = 0.5
else:
# High reward if the car stays on track and goes fast
reward = 1.0

return float(reward)

all_wheels_on_track
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closest_waypoints
XA 7 [int, int]
&iF: [(0:Max-1),(1:Max-1)]

(x, Y)DOI—IVRNOBEMNEBICKREIR 2 DNBEET S waypoint DEOR—ADA U F VY
DR, EEEE, T—2 I hOHOASOI—T)Y REBEIZE>TAEENE T, RUOERRE,
IT—2IhOBRICREEVIIARAMNEEL, 2BBOERRG, I-2I12 NOBHICHS
REEVWIVIARARNEZBLET, Max ik, VIAMRANJANDRETY, JIARA b
TRLTVWBRAZAMNL—23 2 TR, closest_waypoints (& [16, 17] [C&VWET,

RO B OBENBIBR L. waypoints &closest_waypoints, & U heading ZEH L TENEIREAN
ZETRHEERLTVET,

AWS DeepRacer l&, . math, . scipy. &Y ® Python random numpy> 4 75 &EHR—K
LTWETshapely, chsn 1 2EEATDICIE,. BEER import supported library @
BlC, €1 2R—KRAT—KMX> K~ def reward_function(params) ZEML £,

f5l: closest_waypoints INT X —R % EH 3 % HRENBI K

# Place import statement outside of function (supported libraries: math, random, numpy,
scipy, and shapely)
Example imports of available libraries

import math
import random
import numpy
import scipy
import shapely

H OH O O OB O H

import math

def reward_function(params):
bufubububububibibibibibibibibibibib b gg g g g gg g g g g g g bbb bbb bbb GGG GG G b b b g g g b b

Example of using waypoints and heading to make the car point in the right direction

# Read input variables

closest_waypoints 28
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waypoints = params['waypoints']
closest_waypoints = params['closest_waypoints']
heading = params['heading']

# Initialize the reward with typical value
reward = 1.0

# Calculate the direction of the centerline based on the closest waypoints
next_point = waypoints[closest_waypoints[1]]
prev_point = waypoints[closest_waypoints[0]]

# Calculate the direction in radius, arctan2(dy, dx), the result is (-pi, pi) in
radians

track_direction = math.atan2(next_point[1l] - prev_point[1l], next_point[Q] -
prev_point[0])

# Convert to degree

track_direction = math.degrees(track_direction)

# Calculate the difference between the track direction and the heading direction of
the car

direction_diff = abs(track_direction - heading)
if direction_diff > 180:
direction_diff = 360 - direction_diff

# Penalize the reward if the difference is too large
DIRECTION_THRESHOLD = 10.0
if direction_diff > DIRECTION_THRESHOLD:

reward *= 0.5

return float(reward)

closest_objects
XA 7 [int, int]
Eif: [(0:1en(object_locations)-1), (@:len(object_locations)-1]

I-SIVROBEORHE (x. y) CBEEV2O00AT VIV RNOEOASHKREDATFY Y
2o BADAVFYIRG, I-JIVROBRCHPREEVATSIVNESEL. 2BBOA
VFVHAG, I-VIVROMCHBRERVAT IV NESBLET, FTSTIRA 12
LABWES. BEDAYFY IR 0T,

closest_objects 29
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distance_from_center

XA 7" float
&MH: 0:~track_width/2

I-JIVROHEDE RS Y IORLEDBOEN (X— R ILEA), BRTELRALNE, T—
JIVROLWTNAOERN NS Y I OERBOAICHDEEITREL, RSy VOBERBOIEIC
BUT. track_width D¥B&UDTAIE VELRAE VBEFHY ET.

f5l: distance _from_center I\ X—X & fH 9 2 RENEI Ik

def reward_function(params):
HHAHHBHHBHHBHHBHHBHH B R HBHHBHH B HH B R HBHH B R H B HH B HH B HH B HH B HH B HH B HH B HH B R BB HH R HH SR H SRS

Example of using distance from the center

# Read input variable
track_width = params['track_width']
distance_from_center = params['distance_from_center']

# Penalize if the car is too far away from the center
marker_1 = 0.1 * track_width

distance_from_center 30
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marker_2 = 0.5 * track_width

if distance_from_center <= marker_1:
reward = 1.0

elif distance_from_center <= marker_2:
reward = 0.5

else:

reward = le-3 # likely crashed/ close to off track

return float(reward)

heading

XA 7 float

&iFE: -180:+180

BEZEOx®BMICHTEII—2I NOETHE (BEAM).

f5l: heading INT X—R %A 9 % R BIEX

SMICOWVWTIE, Tclosest_waypointsy ZSBLTSEEL,

is_crashed

X4 7: Boolean

heading 31
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&i[H: (True:False)

T—2I0RMNERTAT—RAELTHIOATZSIORNIOZ Y2 LEED (True) B (False) &
R¥ Boolean 75,

is_left_of_center

24 7:Boolean

& [True : False]

T—SIO RNV IOHROHASEICHD D (True) & (False) Z7R9 Boolean 75,
is_offtrack

24 7 Boolean

&iF: (True:False)

T—2I2RD420EHIXNTH NIV IVORAFELEAROBERBEONAZE>TVS A (True)
&N (False) 2719 Boolean 757,

iS_reversed

XA 7" Boolean
i@ [True:False]

T—2I2 MNFRETEY) (True) THA D REFTEY (False) DESSTEEGEGLTVAI L ZETRT
Boolean 754,

chid, IEY—RIEICHOZEEZAMICIZERICEAETNET,
objects_distance

A7 [float, .. ]

#HE: [(0:track_length), .. 1]

RBERICNTIRENOATD I NEOEROU AN, iBEOERG, iBEOATDTINE,
NZY IDORUERICR 2 ERBREOEREZX—NLTRAELXRT,

is_left_of _center 32
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® Note

abs | (var1) - (var2)| = how close the car is to an object, WHEN var1 = ["objects_distance"]
[index] and var2 = params|["progress"]*params|["track_length"]
EROBEICREEVAT DIV EEROETRICREEVATDSI VNSO TYIARE
B T5ICIE, closest_objects NZTX—RZFEALET,

objects_heading
247 [float, .. ]
BiFE: [(-180:180), .. ]

ATSIORDEHLOURAN (EB), iTP° EBxG, (T2 ATSI O ROBHELERELE
T BIEATSIVRDERELEO0TT. RY RA—0BE. NAETIEEQEITOERO B
LOBETT,

objects_left_of_center
XA 7" [Boolean, .. ]

#M@: [True|False, .. ]

Boolean 754 MURA K, i PR EED@ER. i FFOATI I IR RS Y O LA S EH
(True) N Al (False) A ERLET,

objects_location
2AT7:[(x,y), ...]
HE: [(0:N,0:N), ...]

CONTA=RIZE, IXTOFTZIVNOUNEBNIBRENET, ThTIhOMNER (x. y) DX
TILTT,

DARDHARXE, NZYILEOATZIVROBKREBLUTT, JARENZATZIURNCE, 8
EATZIONEBVTWVWERY NOA—OEANFEENET,

objects_speed

A7 [float, .. ]

objects_heading 33
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g [(0:12.0), .. ]

NZYILEDATZIVRDREE (X—KLB)DIVAK, BEFTDTOMNDIBE, BEE 0T
¥, RY NEWDFE, BN —Z2VTTRELEEETT,

progress

247" float

#H: 0:100

NZY IOREDEE

fl: progress N X—2 Z2ERA T % HRMEK
BHACOVTH. ATV, #BBLTLEE,
EE

247 float

#M:0.0:5.0

I hOBREE (X—HMILB ),

progress 34
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fl: speed NTFX—RZFERT % RENEIER

HMIICDOWVWTIE., Tall wheels on tracky Z2ZBL T EEL,

steering_angle

XA 7 float

EIFH: -30:30

I-IVhORLRLNSORBMOATTIVIA (ERNY ). BORSE () RENODRTTUVY

ZEHRL, ED (+) BERENDATTFIVITZERLET . RORICRITELSIC, I-JIT2 MO
ROBRERNZY VORMMREBTLEFETTRH Y EE A,

steering_angle 35
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fl: steering_angle N X —R & A9 % HENBI K

def reward_function(params):

Example of using steering angle

# Read input variable

abs_steering = abs(params['steering_angle']) # We don't care whether it is left or
right steering

# Initialize the reward with typical value
reward = 1.0

# Penalize if car steer too much to prevent zigzag
ABS_STEERING_THRESHOLD = 20.0

if abs_steering > ABS_STEERING_THRESHOLD:
reward *= 0.8

return float(reward)

steering_angle 36
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ATYVT

XA 7 int
ﬁlﬁ: Q:Nstep
SETLEFIEOH, FIEE, REORV—Z2EFRALTI—2I O MITS88ETI a0 —7T

JALCHBLET,

f5l: steps NTAX—RZERT 5 HRMBIEK

def reward_function(params):
HHAHHBHHBHHBHHBHHBHHBHH B HH B HH B HH B HHBHH B HH B HH B HH B HH B HH B HH B R BB HH R HH B HH B HH R HH R HH

Example of using steps and progress

# Read input variable
steps = params['steps']
progress = params['progress']

# Total num of steps we want the car to finish the lap, it will vary depends on the
track length

TOTAL_NUM_STEPS = 300

# Initialize the reward with typical value
reward = 1.0

# Give additional reward if the car pass every 100 steps faster than expected
if (steps % 100) == 0 and progress > (steps / TOTAL_NUM_STEPS) * 100 :

reward += 10.0

return float(reward)

track_length
XA 7 float
EFE: [0:Lpax]

RSYIODRE (X—KNILBEAL) o Lpax is track-dependent.

ATYT 37
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track_width

XA 7" float

g 0: Dtrack

NZYODE (X—HKI).

Bl: track_width INT X—X %= FEH T 2 R BI K

def reward_function(params):
HHARHBHHBHHBHHBHHBHHBHHBHHBHHBHH B R H B HH B HH B HH B HH B HH B HH B HH B HH B R BB HH B HH R HH SRR HH

Example of using track width

# Read input variable
track_width = params['track_width']
distance_from_center = params['distance_from_center']

# Calculate the distance from each border
distance_from_border = 0.5 * track_width - distance_from_center

track_width 38
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# Reward higher if the car stays inside the track borders
if distance_from_border >= 0.05:
1.0

reward
else:

reward le-3 # Low reward if too close to the border or goes off the track

return float(reward)

X, Y
XA 7" float

&iF: 0:N

RSy oEBE:S \-'LI/ JAVRRBICBTD xHMB L yHENOTI I NOBRLDME (X—
h)l/i{i)o E/\\\ J-I/ : 3

VREOETRBIEHYET,




AWS DeepRacer F4% I—H¥—H4A R
DIARAB

XA 7 [float, float] ® list

giE: [[Xw,erYW,Q] [Xw,Max—lr YW,Max—l]]

RSy oDHRBICHRI RS Y A Max IALAR—> QIEFHE U AR, HICILAR—
. Xuie Vo) OBETEENET, L—TENERSYIOEE, BIERBEOII /RSN
BRALTY. BERORS Y IREL—TEREVRS Y IDBE, BIEREOITA KA NEE
BUETS,

'15 14 1377
SEAS
)

5l waypoints INT X—R = £ ¥ % HRENBI%K

M DOVWTIE, Tclosest_waypointsy Z2ZBL TS EE L,

TVIARAUB 40
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