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9. AWS Player PHV Y N Z2BRICHFEEDFE. TODT U % AWS DeepRacer Student THE
ATEEY,

1. http://deepracerstudent.com/ A5, S FA 2 IR—DSa2HAEET,
2. [T ZEIRLET,

BIRSRAF 10


http://deepracerstudent.com/

AWS DeepRacer #4% I—H—H4A R

3. FEAWSPlayer PHVY REHE>TVERWEE, (WA VA VIR=DT, (W4T VT %E
RUET,

@® Note
I TICAWS Player FHDU Y R &> TWRHBEARK., CCTHEREANLET, AWS
Player 77> NOFHICOWTIE, TAWSPlayer 7HDU > hEld) 283BLTLKE
L,

4. AT YTIR=DT, ROBEHFRZAHDLET,

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

5, WA Ty 71 Z2BRLUET, BELELEX—)T7RLAIL, BEI—RZEHRLELE X—)
FEBEIET,

6. RYTTYTHENRTENLS, BREBESZADL, R Z2ERLET,

7. AWS DeepRacer Student @ [ A4 | R—D T, EX=ILTRLAIE[NNAT—R]Z AN
L., [HA114 ] ZB8RLET,

8. [AWS DeepRacer Student N&S CZF|RY TP YTEET, [(BAVT7VvT7ZET]) ZBRLE
CB

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

AT Y 7 2: AWS DeepRacer Student DY A > F7 Y 7 %#5%ET T3

AWS DeepRacer Student 7HT > N ZERTBICIE, COEIaVETETEEET, HICHRE
NTVAEWERY, 3IXTO71—J)LREHBETT,

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 D% A>T Y 7 E#ZET T3 11
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@® 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. [Submit] (£f5) ZZIRLE T,

ATFYT 3 (AT3aV)AWS A& ML BE2E& ORI ESBL, A7 RNA2F3 12
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ATY7 4 TO77ANEEHITS

[Your profile] (FO7 7P AN) R—STTO7FPALEEHFLET, AWSAI &ML EXET OS54
NDAT NV EBIRTEET, AWS DeepRacer Student League TRITE 2 /N7 —X 2 AD
KERF, [7TA71—UR=DHASY—FYIAFATTHETEET,

A—¥—70O7 74\ EZEHITHICE

1.
2.

AWS DeepRacer Student DEICH D FES—2aRA2T, [ZO7 74 ZBIRLET,
[ZA77A4INR=ZDO[L—Y—F] T, [L——BZZLF) 2BIRLET,

(® 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

(® Note

AWS DeepRacer 24 1) —J DRBILL —AICSMLUTERZZ TS ICEK. BEE
DBERFBETT, TETFINEL—RAIIREHTDE, L—AT—ZAV0[E. BEENE
EEhFET,

(7' 3>) "Do you want to be considered for the AWS Al & ML Scholarship program?, %
>3UT, AAZ—2 v 7ICO2VTORERE, BBELEERRETERT,

a. RESTOVSLORNEATRAVIRFIVIRY VRAEERLET,

27V 7 4 JO77ANERHTD 13
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b. (F7°2 3Z)[Choose gender] (£ 5l ZiEIR) & KU [Choose race] (L—AZ&EIR) 71—)L
RIZIEHRZADLET,
c. [Submit] (A1) ZEIRLET,

AT Y 7 5: AWS DeepRacer Student & [Home] ((R— L) R—IH
SHRETD

AWS DeepRacer Student ® [Home] (F—LA) XR— 1k, AWS DeepRacer Student M2t 925 9N T
NHRZEERHBITDDICRBABA T, [R—AIR—T T, ROBEERITTEET,

BHZE (ML) OEBZZVHHEL £ 5,

AWS DeepRacer Student ® [£B| 023> T, BRI—ANRATEET, CORIGESE
(&. AWS DeepRacer Student ZE > BB FEBED v —Z—OERZEHIDICRIUBEET,

BHEZEOANBZME > TRELEL &5,

LIES<K< DB [¥B] J—ATEBEZEXHE., AWS DeepRacer EFILZHEKLTNL—Z2TTE
BEDICEYET, FHEMICOVWTIE, TAWS DeepRacer Student TOEILEBETFIONL —Z2
F1 EBBLTIEE W,

AWS DeepRacer Student L—ATHEL X,

&#D AWS DeepRacer EFILDRNL—Z_2IHFETITNE, L—ARICSIMIT2ERBIEVNET,
FEV—TJOABL—-ALCSZMIBHERR. [F—7T2L—A] 723>V ICBHLT[L—ALSM
IR ZBRLET, L—RERTITDE—FX—R—RTEFIOREEZERL., TEFILEZEL
THETRDEHICHEBTF—XEHERALET. BAOREBUL—AICSZNTDERI NE2BBTE
F9, cNSORAURNIEY, BB RTHIFBOS —A VBN REVET, BALENUIBZDL —
H—HAXFA)EEEREEEBLET, FHMICOVWTIEE, TAWS DeepRacer Student L —A IS 11T
B, EBELTLEE L,

EFINL—ZVTOREZERBLET,

EFIONL—Z27&00-20EKRICE., BHOETILNL-—Z2JBEO—SIEDIET,
EFILNL—Z2T 05k BB, R—AR—IJTHEIETERT,

AWS DeepRacer Student DL —AHL > F—&HRLET,

L—AALUA—%2RT, L—AZIBHZFFELEL &5,

AT Y 7 5: AWS DeepRacer Student % [Home] ((R— L) R—I A SHEERTS 14
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AWS Al & ML REZEEOFMIC OV THALET,

AWS Al & ML Scholarship ICDWTHID CENTE, TNZEBIDLDICANTEDIOHLFDHVY)
T, FMAICOVTIEE, TAWSAIGHEWMEBTANT V77O LE ) Z2RLUTLSEEL,

TOMD)Y—ARZERTTD

f2lZ €. Discord F ¥ > & JLX AWS DeepRacer DI I 74 A K& &, AWS DeepRacer Student ®
BRREICKIAUDVY—RAZRATEET, ChSOUY—ANS, L—H—XT77>00X1”"571¢&
BNfBENTE, EVNPA A NERBTEET,

AT Y 7 5: AWS DeepRacer Student % [Home] ((R— L) R—I A SHEERTS 15
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AWS DeepRacer Student TO#EILEFETFIONL —Z2
r

COF1—KNUTI T, AWS DeepRacer Student TRIADETFINZEZRNL—Z2TF25%%
LET. &, BREFARITTEFAL, 2HZARICEDHDEICRIDEVNERLET,

glil{l

o

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

[Create model] (ET*ILDIERR) KRR > O3FPT2FEFE L T AWS DeepRacer Student ZFHE L. A D
EFILONL—Z20TZRBLET, TETFLOERENL—ZVJRRETOEATHB EICEERE
LTLKEEVY, RBABERZEBZILEHIC, SERETFETILIVALERHMEBRTERLET,

BILFEEETFINERNL—Z2093I1C1F

1. AWS DeepRacer Student [Home] (F—A4) R—Z T, [Create a model] (EF )L D ERK) &FEIR
LET, T, EOFEST—2 32 RA 2T [Your Models] (E7/L) ICBEIL £9, [Models]
(EF)) R—Z® [Your models] (E7*)L) T. [Create model] (EF7*/L DERK) Z#IRL £,

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



AWS DeepRacer 24 d—H¥—HAR

® Note
EFILONL—Z20TZRKBTRIE, ETFILOBRRREE A, BETELRLAZYE
9,

2. [Next] ZZBIRLFET,

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] &8IRLET,

ATY 7 4 TNLAVALZRIRTS

AWS DeepRacer Student ICld 2 DO RL—Z2JF7ILdVXLNHY), THSERLET, BX

BPTPILNAVAALICEK2T, EERETEBFETHRMAZBRILENET, AWS DeepRacer Student D#F

REBARIEATZLEDHIC. @AOTILIVAATREBLET, 7ILIVXADOFHMIZOVWTIE,
TAWS DeepRacer Training Algorithmsy ZZBL T<E&E ),

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] ZiBIRLET,

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] &IRLET,

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. FIVIRYIREAICTRE, NL—Z2UET#., TFI)LH 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] (EF)IL ML —Z2J O #HL) Ry 77 v 7°T, [Okay] (OK) &7
DYy OLET,

6. [Training configuration] (L —Z—2J8E) R—T T, EFINL—Z2VTDAT—RAERE
ZHATEET, bL—Z2T 0 [Status] (AT —2R ) #" [In progress] (E1TH) D& EIZ, ER
LIERZYIOTEFINL—ZTOETFAZRTITDEETEXRY, EFAZRD IR,
EFINOHREICHEATEDEELA VAN EBDIOIKRIEETT,

ATVT T )= —R—=RTEFIONT AN AERTTD
EFAEN—ZVILTU—L—R—REREETHE, TONTF—IVAERRTERT,
EFLONTA—IVAERRTHIR

1. EQOFES—>23a>2RA2T, [Compete] (%) ICBBEILTRERBEALET, O—XVEERLE
9, [Leaderboard] (V) —F—R—R)R=DOEIZIAVICEFINETVINRRENET,
DR—=TJIZE, EFENEEFILOVANERRT S [Leaderboard] () —F —KR—R) 0> 3
>, L—ADOFHM. KXY [Race details] (L—ADEM) £V a EEENET,

2. V—H—FR—RFRREIATVEIR=DT, Z7O71—=)LOtU> 3> T, [Watch Video] (EF
FERZ)ZOVYILT, EFILONTA—XVADETFAZEZRRLET,

ATY 7 8:[Clone] (VO—>) ZFEALTETFINZRETS

EFILENL—Z2TJL, KBZCRUTY)—F—R—-—RIEFELEE, EFILOIO-2ZERLT
HETEET, EFNOIVO-2ZERTDE, HILLETFIOAZ—RRAMELT, BEICH
L—Z2JULEETLZEATRCETATYTAHIBEA, NL—Z2J 0 mMELET,

EFLOIO-2ZERLTETIILZRETDICE

1. EOFEYS—> 3> RA 20O AWS DeepRacer Student T, [Your models] (E7)L) ICBEIL £
Cl

ATYT 7. 1)—H—R—RTEFIONT#—IXVAEERRT S 20
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[Your models] (EF/)) R—2 T, EFI)ZEIRL, [Clone] (VO—2) ZERLE T,

[Name your model] (EFIILICBEZFF2) 71 —I)ILRT, JO0—2EULTHERLEETFILOFH
LOWERIZAAL, [Next] GRN) ZOUYILET,

[Customize a reward function] GREBEEZ D AR N 1 X)) R—D T, HMBEBZ N AXIN A1 X
L. [Next] (AN) ZBRLE T, BMMBEBOHDAZIIA XOFBICOVWTRK, "TATY T 5 8
MBI E N AZANA AT, BSRLTLSEEL,

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

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

¥, [Training configuration] (kL —Z2 J&&E) R—I A kReh, JO—2 &L TERE Iz
EFILICETBIEBNIRRENET, NL—Z2J D [Status] (AT —2R A) " [In progress] (i
THR)OEEIL, BRUERNSYITEFILNL—ZVTOEFFZRTTBDEETEERT,
)—H—FR—RTEEDNTA—XVAZERTDEHIZ, BBINL—ZTEhEEFILOY
A—EREBEZBZETET,

ATYVT7 9 (AT7>a)EFINEXDO—-RTB

EFLERL—Z2IL. BBELHUTY—A—K— RISEEL 1%, BROEAOEDICEFILE
AWS DeepRacer IBF/NA AICA D VO—RTBDENTEET, EFI)IWE .tar.gz 77 ()L L
LTREENET,

EFINESVO0-RTBICE

1.

EOFES—2 3> RA 20O AWS DeepRacer Student T, [Your models] (E7)L) BB L £
ED

[Your models] (EFI)L) R—2 T, EFI)ILZEIRL. [Download] (X7 O—KR) ZBRLE T,
T75OHTEFIOATO—ROETRAZEHFLET, TFINEAIO—RITDE, O—
ANN—RRSATELERFEETOMDBEAN L —SF NS AIZRETEEXT,

AWS DeepRacer 7°/\1 A THEZOFHMIC DOWTIE, AWS DeepRacer i1/ R® TAWS
DeepRacer EiliMi&E#x, 2L TS IEE L\,

ATYT (A7) EFIINESAIO—KRTS 21


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

JXI1L—2arvTEFIONL—ZVTJEFMEZETLES, L—AILSmMLT, EFILON
T7F—XVAZMBOL—H—OFEFIERBLELELS, L—A, EFIICBEBITZD 71 —RNY D
27, ELERMEEEL. AWS DeepRacer Student X1 ZF 1 DBOX > )N—EN—F ¥ LI
RRLT, FHEAFIILALOBAICEITZEREBD I LEEIC, BELVKEEBITLONOERS
LWHETY, Student L—AICIK, ZEV—JL—AEFETDZAZFTAL—AD 2204 TN
HYET,

FEV-—TL—-AGBAREENBZN—F Y ILL—AT, IXTOEENFSMTEXT, FE£TI2
“TAL—ARHBERLB AR NEEEDN AWS TERTEDTTARXR—KL—AT, ZMTESD
DRIBHENLEZEDOHRERYETT,

cOto> 3> Tk, AWS DeepRacer Student DF£ ) —J L —AEEFEZI1"F141L—AILS
Me2H5ECOVTHBELETD,

FHE)—JL—AICSnT 5

cOto< 3> Tk, AWS DeepRacer Student DEE —J L —AICEFINEEETIHEEFV
£F9. BAL—AILLKE, SL—Z2J&EnEFINERE) A —FR—RICEFEEEFEITDEIZL?
TEMTEET, TEFILOML—Z2TICBITHFHMICOVWTIEE., TAWS DeepRacer Student T®
BILZEETIORNL—Z20 ) #8BLTLSEEL,

FEV-TL—-AILLSMT S

1. AWS DeepRacer Student DEBIOFES —2a R4 T[] Z2RBEAL., [FEU—J] &8
RUET,

2. R—DIZEL—ADFME) A —R—RAFIKRRENET, [F—TL—A V3>
T, [L—RIZZMT 3] Z2BRULTEFINZEETDH,. FETFLZERLTVEVESRE
[EFINZER] ZBIRLE T, FMIZOVTIE, TAWS DeepRacer Student TO#E{LFEEET
INORL——20, Z2Z82RLTLEEL,

3. [Choose a modeltorace] (L—ATDETFINZBIRT D) 20> 32 ICHH [Choose a model]
(EFNZERTD) 74—J)LRT, ROVIFHIUANZEALTEFILZERLET,

4. [L—ARICZMTB] 2BRLTETFILEZEELET,
5. L—ABECBSLEETFIOHMENERICETLES, V—F—R—REZFIVYILT, D
SMEEHRUEETILIOZ D VM TZRERL TSEZWL,

Z2HEY)—JL—RICSMTS 22
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Q—H—H1 K

6.
7.

Z72 32T [Watch] (R%) ZBIRL T, EONT A X AOBEZRBELET,

[Race again] (BEL —A9%) 2 BIRL T, BOEFINZSMEEET., AWS DeepRacer F4£

V=T D&EL—ADOREZE 50 T,

FEDZ1"F4L—RAICSMT>3

cOto> 3> Tk, AWS DeepRacer Student DZE T 1 -F A L—AICEFINEEETDHE
ERUET, PATIITTFAL—RACE, BIA—LTHEESTLEARY NEREN S OREY
VORSHRMACEICI2DTEMTEET,

2ENZII1"F4L—ARICSMTS

1.
2.
3.

BEVUOICBEL T, AWS DeepRacer Student 7HD > McOJA4 > LET,
A4S, [Enterrace] (L—AICSINT )RR EZBIRLET,

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

[Enterrace] (L—ARICSMT3) 2 BIRLTEFILZEELET,

L—ABECRS ULEETLOFEAAERCETLESBERE., V—F—R—RZFIYILT,

HOSMEOEFIELERLUEEFINOT D IMHGEBERL TS EEL,
F7°S 32T [Watch] (B3) £BIRL T, BONT7A—I L AOBEERELET,
[Race again] (BEL —A%Z9%) ZEBRLT. BIOEFILZBZHRLET,

BHEOQI1-F4AL—ARICSMTS

23
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BB DN AZN AKX

BMBEBDERE, 1> TATTSVERFITDOILLUTVET, NZX—F&E, 12ET 4
7750 DERICERATESRETT,

A2EDTATERAEBDE, EROBRELESNET, EEIREDLSICTRIICR, Fv7
DERTICKEAFIDANTELY, RTYINSHNEBIIADEZNTITSEEZY, SU¥JTREER
NE—2ZBFZD120C, ATTIVITBEOHEFREERZL T, hFYI0F>I<BxEIT S
TREBHICATTI IV ZERALBEVERICEMESZAALSICLTSEEWL,

RZYIDHRLEERTRNZYIONAERBOIY D ICR>THREENEESHEDEETHS
VIARANEFEAL T, ERPHBEZEORZ Y VORHERENEGBEZREN TR &N
TEEXT,

RN EBHMBEBOERE, VVIAT147 TRENGETOEATY, SXRTEEEEEHAL, NT
X—RZ2IYDPALT—HEE, TLTAKXY, ZLATEZL,

N =Rl 8

« Python J—RZ{mEL THEMEAKEHNAZIIAXTD

« AWS DeepRacer HMBEHBDAL/NTX—&

Python J— RZ#HmEL THEBEKE D AZIN A XT D

AWS DeepRacer Student T, 27 )L OHMMBEKZHREL. TTILOHARXLL —AEBZERT
EET,

HHMEBENAZIAXTRICE

1. AWS DeepRacer Student ® Create model (EF I OER) TO AR I AD [Step 5:
Customize reward function] (A7 Y 7" 5: 3B Z W AZI A XTB)R—T T, Y7L O]
RIS Z I BIRL £ 9,

2. Python I—RZFERAL THHMEBDAANTA—REHAZIARTBICE, Y27 )L 0 HKM
BHEY H—OTICHA2I—RIF12%2FEHALET,

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

4, BENFFTTLIEES, [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 SRENBEZR Tldk, ZHE L TES iz params HEA TP I VRN ZADELTEW
BYERT,

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

KDY TT7LAESEBL T, AWS DeepRacer DA NNTX—RICEHTHIEMBEROTLILEEL,
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



AWS DeepRacer 24 d—H¥—HAR

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)]

waypoint DI —2 I MNOREMEBICREIEV 2 DABHETS (x, v) OEOXR—ADA VTV
DR, BB, T—2 I hNOFOLASOI—D)Y REBICK>TAEENE T, RYVODERE.
I—-2I2hOBRICIREEVIIARAMEEL, 2EBOERRG, I-2I12 NORHICHS
BREEBEVWVIVIARA 2 RNEBLET, Max k., VIAMRANJANDRETY, JIARA b
TRULTWBRATARNL—232 T, closest_waypoints (& [16, 17] IC& VWV ET,

RO G OBENBIBR L. waypoints &closest_waypoints, & U heading ZEH L TENEFIREAN
ZEITBHHEERLTVET,

AWS DeepRacer TlEX® Python 54 7 U HFHR—REhTVET:

math, random. numpy. scipy. & kU shapely, chsm 1 2ZFEHTSICE.
B ESE import supported library MEIC, 41 VR—KNAT—RM X2 N def
reward_function(params) ZEMML £,

fl: closest_waypoints INT X —X &9 2 MK

# 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

import math

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

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

closest_waypoints 28
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# Read input variables

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), (0:len(object_locations)-1]

I-SIVROBEORHE (x. y) CBEEV2O00AT IV ROEOASHREDADFY Y
2o BADAVFYIRG, I-VIVROBRLHPREEVATSIINESEL. 2BBOA

closest_objects
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VFVHAG, I-VIVROBCHBRERVATSIINESBLET, FTSTIRA 1D
LABWES, AADAYFYIRR0TT,

distance_from_center

XA 7 float
&iF: 0:~track_width/2

I-JIVROHEDE RS Y IOFRLEDBOEN (X— N ILEA), BRTELBALME, T—
JIVROWTNAOERN NS Y I OERBOAICHDEEIREL, RSy VOBERBOIE
BUT. track_width D¥B&UDTAIE VELRAE VBEFHY ET.

f5l: distance _from_center I\ X—X % {EH 9 2 HENEI I

def reward_function(params):
HHAHH AR HBHHBHHBRHBHHBHHBHHBHH B HH B HH G HH B HHBHH R HH B HH B HH B HH B HH B R BB HH SR H R HH R HH R SRS

Example of using distance from the center

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

distance_from_center 30
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distance_from_center = params['distance_from_center']

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

&M -180:+180

BEOx#HIINTEIT—I2 NOETHE (BEE).

fl: heading INT X— R Z{EH T % MBIk

(=closest_waypoints) L <IFE. "1 ZSBLTLSEEL,

heading 31
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is_crashed
X4 7: Boolean
EiF: (True:False)

T—2IORMNRTAT—RAELTHIOATZSIORNIOZ YA LEED (True) B (False) &
’R9 Boolean 7354,

is_left_of_center

%4 7" Boolean

giF: [True : False]

TI—CIRFRSYIOHROLASEICHS D (True) BN (False) 2R 9 Boolean 7357,
is_offtrack

&4 7 Boolean

#F: (True:False)

I—CI2hDA420ERINXNTHNZY VORAELZEABOBERBEONAZE>TVSD A (True)
B (False) 2779 Boolean 757,

iS_reversed
24 7°: Boolean

&M@ [True:False]

T—2 12 MNFRETEV) (True) THB A REFTEY) (False) DEES TEEHELTVWRAZTRT
Boolean 754,

i, IEY—RIECHFAZEEZENCITRDERICEAETIET,
objects_distance

A7 [float, .. ]

is_crashed 32
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g [(0:track_length), .. ]

RBEICRTIRENOATZS IV NEOERHD AN, i BHOEXREF, iZFEOATIIVNE,
RZYODOFLERICR > EHRBEEOERHEZX—NILTAELET,

(@ 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 EEROBTRICREEVATDSI VNSO TYIRE
S T5ICIE, closest_objects NTX—RZFEALET,

objects_heading
A7 [float, .. ]
g1F: [(-180:180), .. ]

ATSIORORELOURAN (BRf), EPPE&E, T AT MORELERNELSE
T BUEATSIIRORHELIZ0TT, RY RH—DBEE. METI2EZOREETOETR)EE
LOBETT,

objects_left_of_center
X4 7 [Boolean, .. ]

M [True|False, .. ]

Boolean 757 MDUR L, i FRpEZNER. iFFOATI I IR NS Y 20H0H S ER
(True) N Al (False) Y ZERLET,

objects_location
2AT[(x,y), ...]

i [(0:N,0:N), ...]

CONTA—RIZE, TNTOATSIINOREBI BMENET, ThEROLER (x. y) DX
7LTF .

objects_heading 33
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VARDYAXE, RSV IEDATDIONOBERLUTT, UARENDZ AT ORI, 8
EATDTOREBHVTVRRY NA—OEFENEENET,

objects_speed
XA 7 [float, .. ]
i [(0:12.0), .. ]

RSZYVOEDATZIORNDEE (X—NILB)DVAN, BLEFTIOITIONDBE, BEEERFOT
T RY RH—DIFE, ERNL—ZVITRELEEETT,

progress

%47 float

gH: 0:100

NZY UREDEE

fl: progress N X—2 Z2ER T % HRMEK
HACOVTR, TAFYT, EBBLTEZL,
EE

247 float

&iF:0.0:5.0

T2 NOBREE ( X—HMILB )

objects_speed 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,
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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—
. (Xwie Ywi) ODBETEENET, L—TENERSY V0SS, BIERBEOII AR N
ALUTY. BEEORSY IREL—TEREVRS Y IDBE, BAEREDIIARAY NGRS
WET,

'15 14 1377
SEAS
)

5l waypoints INT X—R = £ ¥ % HRENBI%K

(=closest_waypoints) L <IE. "1 ZSBLTLSEEL,

TVIARAUB 40
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AWS TR, V5TV RDEFIVTANRBESETT, AWSODEEFRE, EF1VT 1 Z2HREE
RIDEBOEHZRETRISICBRENLET RV E—ERXYND—OTF7—FFTIOFvHSHR
ZBS5NFET,

EFIVT A, AWS EREFERNEOHRBEETY, EEHEETITRE. chzIFTVR0E
FAVTABRPIVZTRAOEFI YT A EHALTVET,

c V7RO EFIVTA-AWSE, AWSUTTURTAWS D —ERZETIBDATTANT
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AWS Player 7 177> &, Amazon Cognito Z /A L T, AWS DeepRacer Student NOOT 1 (2
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