R2. {2 | Reinforcement Learning
(advanced)

REINFORCEMENT LEARNING

o ZHYANG :
. HSBENERES

EEREG -

- BRAESIRE AlphAl software

= = HBRF -

- BREESFEEWi-FiThEEREBRELARD AlphAl E1TELR
- BEH AlphAl #4233 A MFEEEith

ALPHAI 23 A | THE ALPHAI ROBOT

AlphAl #23 N Eofis TR sensors (/FE2R) & actuators(¥1T88) - BEH :

« 1 1@ ultrasonic sensor(¥8 &k B fE23)BI = 1F EFEEg

« 5 @AM infrared sensors(AI9} 4RI FESR) [TEHEER A EKER]
- 1 ERAREGEERNIERIRIE

- 2 [EIEFETK(Motor) RiEITZE

1 1B Buzzer (1£1523)
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CHMBYERS Raspberry Pi Zero #241 , {318 Wi-Fi S{ESFE PC(EBAE) 173815 - AlphAl software #§
B AlphAl #23 A SRS LAETTIRER , filtn . "84, 3¢ " Ultrasonic senosr FIAREER(EE | FHIIE
L o WRASEEMEITELIES  EIENATERERTEE T RIS

ALPHAI SOFTWARE
ZZHl AlphAl #23 A, HMFFEI "AlphAl; software °
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AZETEMRHRE AlphAl X ZEEHMMT -

« TSensor, BRAREZEMERMEE sensor KiEITTEE

« TAction , BIERARELCBEEELEEEHTINLERRIENE

« TReward | EAFRAZRKBATEETBREDESHIER SES

- TAl, BAEITTAMEEE NS RETO BN HFKIEE

+ TVisualization , T[FEEGREAMNTRRESH, Hit0 : HEERNEREESSE...

Ltem‘mg— Reward ]

ARETHEFEZEFEMBMWSRA , HE—RNEN)WE "BTE8E , EEAWSREE -
SRR A R LB E R A TS -
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L EE R ENS N BB MBS RA RGP ESE - (trail and error)
FENEEMEL | MANUAL NETWORK EDITING

515

HEE—AP  RIREEE — BRI THCBENER sensor data HH{TEIRE - EERER
TREFYRMHEE | (RREEHMRE D ARIE SIS ST AR -

B :
. BIRIERMEEE A LS A BEE (reward) R4 level) -

28t | Parameterization :

c]|]|’

. BARY AlphAl NER (BREHEKDT) - BIFA20-30% , E SRR LS, BT ERTFERESE
EEEYE - ERFEC F AlphAl EHRAVERSSE ( FEZ31M8 e.g 197)
2. BEMWIF of EEFER ( Ei8i8418 AlphAl S ERIEEZE WiFi {34 , BRERETER)

3. & "Connect, &# AlphAl, RIIHGESEITHES
Wi-Fi : B

- IS ERGEIEZE AlphAl B9 Wi-Fi 3 HBA
AIPHA| BREENE BAM A dR SR 45 BRI Wi-
Fi 484% - BESEEWI-FiRTEMERE (B1FX
INES)- 7E TTools ; TEMiEE

I-Wiﬁ 1

-7 "Tools, TEHPEEE "Bluetooth ,EEHHREM
AlphAl (¥ RS HR5R)- NRIRH AlphAl FAEFIRD , B
g Tpari a new robot via Bluetooth ; M#EFZ AlphAl H
IRFFERE B, ARBERMBIE T AERENTIRS -

E@h | Startup

Blocked vs. Motion

©
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1. & TParameters, iBEd(dashboardZ EMA)EE "load demo parameters ; fATRIEE
MManual Edition Blocked vs. Motion |

2. IRTETABAIANE | {RASTEMSR AR P RIEER: - F1EEM "learningy & Mexploration ; i
BHEY "manual edit ; ABELEE Mreset learning -

3. {RfEdashboard LEZEEEI A THEMEENERE - SEEMBEF7ESBERT : 2EHABET
(sensor)HI5El & fH4E T (action)

:} :
@ - N o
@
T
o
) Ao
o
‘\:o
Reward Level
G & @ & 5 = “ - -

4. {ROIBAEBEABERUBIZEMER - BLERDREAGETNEINEEGE L ST - AL,
MG BN EREREE MERRENEEEHE) - £ LERRMAD , RARIZENER LI HREAT
RBHEENIER T EZQRITRIERBENE -

5. BA "self-drive ; mode : BT T K1) e BTEIRAIRE ZR I AIRE—BEE - IR
o AR IEMERE BB AEBRANER (reward) 187 : 83 ADIRIRERFREIBIES , ME®
BB ERI T ERBEH -

Reward Level

NERRERRRE

6. BEREMeve)NHE : CISBETEBE— EEE reward TI(E - FETERINBIE © B
ISR A B CE B FRIE NS RIS -
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P33R - ¥5PH / 3817 | MACHINE LEARNING: BLOCKED /
MOTION

5|5 :

REREETEMS AT NEE ) BNFCERER) , REMEERSANEASEZIEZIERNENE
WERAICIERD -

B .

- ERIERNEEFENSBSAZERLEEFERIFNEKRLLER) -

rm \ EEERf%33 A | | "Piloted robot"

—— %U
£ -
manual reset

learning edit learning

1. BARA "manual edity AEFARK "learning .y , ATBELEE "reset learning : EEFEM VAL EMEIE
¥
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Visualization

Sensors

AL

w 2 [<

animation connection | displ...net-
weights | work...lues

< =X =N

show...nd- connection connection
outp...lues learning activity

Actions

Camera
network input
resolution D
pixel values
show pixels ]
rewarded for color

* 09 ps

0.04

{J@ i—; *0.01
g ) *0.42

=
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=
m
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=
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2. & "Visualization ) tab BARX "display network values ; - {RETEELF BT — LT - FH94H
MERTKEEN "8E |, - ARBEASMEERNERLAL "1F, @ FE2HBED "uE, 7

3. BERMMBEERKEA - EFTEZECHTE, REEE - BIEHEA "self-drive, o

— —

4. HBAEGESFHMRERTE | RUEEBHBAESIER & ARENT @R RITURE -

5. FRBSERGRIBNLTI LNET REGELHFTNERZME » EETESE, B2
REN? ERERNEEETE?

SEARAREIR | IR . ERTEENER

6. BIRBRBE/FNFCETE  BL "learning, AiFTEY "self-drive, - IRTE , WBAGBITEE)
ERTEIEE TSR ? IRIRE , BB "learning , EFTAIREIIA -

HE#33A | Autonomous robot

7. BRBAEGNGR EREWEBZABITEEENESEIR "reset learning , REEIR "self-drive; - fRER
B ? S A B IEENEENS ? XETEERIN ?
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axploration

8. HIEESIL{FMEBIRL " exploration ) WERBEZEH/HENRE - EESEETEER ? Sl HIRN
byl

HER B8N | Understanding mathematical details
IRAE% DA R/ S B R SRR I SE - AR T 45 BRI T ARERI A3 (equation)HI 4R
& - (R ET NS A B =S BIAR SIS TEE , MREERMNET SRR S -

EEFERANEEER Q-learning, ERENR TEIFMRTNEHE - EEEBREBHENEXREET —F
1 EITIREENE © Fl(columns)KROTBERIENE , 1T (row) KR oI BERIARRE(—AZFI FsensorsiiEE) - &
REE , B EIRETENE 2 BHEREESE( weights of connections) o

Table Q-learning
PN I A™

L1 4
14

9. 7 Al Tabth, {RoJLAREIEIEEE : learning rate(BE=), refresh factor(RIFTEF) and y
(gamma) exploration e
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learning type reinforcement learning -

algorithm basic Q-learning j
learning rate 0.2

gamma: 0.8 N

exploration: 0.1 @ |

c
2
Ll

o
M
®

|
.
>

experience buffer D

10. BRESHNARKENER ' HER -1 > BRTHEBATRNEE -
REMINBS RS2 1 p.12-p.13

E23 /%R - FI AR TEFE | LEARNING - &nbsp;OBSTACLE
AVOIDANCE WITH CAMERA

5= :

RELMERBANMRZREERNERSHERETNENE , EXHMEHESBIANRIN—EREAZR
& o] A ES A RS 54 |

AR, EERABERCE (RREEMIERNSEH !

B -

BIIFENSH - UMETERARRRTTUERIFNEERE

f2E8sCIE | "Experience Memory"

1. 7€ "Al, tab th, #§EEEB Mdeep Q-learning ; , ESZEARAL(E A Z BN (MuUlti-
layer neural netowrk) MY FAFHSE -
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https://drive.google.com/file/d/13Tk7CSfdjTZFPAnONApvxPwU-HmVKaz9/view?usp=sharing

learning type reinforcement learning

algorithm deep Q-learning Z]

c learning rate 0.2

2

~ gamma: 0.8 |
E _

.; exploration: 0.1 - )

hidden neuron layers
convolution layers

activation function Leaky Relu ﬂ

neurons have bias
experience buffer |:|

IR —EFNEE R RREENEEFNBEEA LRE T IUZEHREH - BEFE—RNEE

ETIEF -

E4A "experience memory ; WEBEE - —ARHTEEFER | SE LEBZNEEITEN
SEESUHSETENR, MARZREFENITHIRE , MERER BaSLERITHFRGRERNUE
HOERRD - L , B EARER(exploration) BB B EITERITEIRBREBARBAM

RS54 7T | Intermediate neurons
4. 7 TAIl, Tab, SN RImE TG 7E R S S L B T RIS -

hidden neuron layers 5

EFMFAREE - MMAI—1%  BEEEAIGEENFNIERERE , B EEEHESEFEMEH,
SERKEAENERE
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EL

Obstacle Avoidance

© @

5. JRi&FETE "Parameters ; B A "Reinforcement Learning - Obstacle Avoidance |

4=inco

BUFE2HME "Al tabtPFEERE | IRLAEE1TRE -

learning type reinforcement learning j
algorithm deep Q-learning j
learning rate 0.05

gamma: 0.8 .|
exploration: 0.1 -

hidden neuron layers 100 100 50

convolution layers

activation function  Leaky Relu j
neurons have bias

experience buffer

buffer size: 1000 L&

mini-batch size: 100 CEEE—

6. BB ALBRRENEE - —MRREBRRFEEET  AREIERMGEE | ZEIH5!
B, RESRAZNSBERMGRAEE | MRERSBE/GIRFRLN102E - (RiEE
Mvisualization ; tab PMIREREREEWERENER , EHEE, ENEBBESE. 5K TR

HIERER -
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EAZEEK | LEARNING FOOTBALL

Jdu

ik

fRIZRCH #E%EAE’JE*E%?%EU%#E’\J&%EM% ? MRBPIERBINETETE R URE2EER
ERIERE

B :
. HIGRIE AR BRI

ZHsE Bk | Balloon tracking

—

Reinforcement Learning — Balloon Tracking (green)

1. £ "Demo Parameters ; A Reinforcement Learning Balloon Tracking (green)

2. (REIUREZEENEREER T HESH , LB ZRINRERTEDR - REERERTERDRIK
R AEMIREYRE -

3. ERIFERESE/ S HEN— BECRRIELSE - SESTERRE , HEASLESEE
BIRNEENT  #RATESREESRESE -

4. BEBRED , FURKBARIFGHIEGEEER  EREEERRE, (REM
- IOA TRLE , (B TTRERENE
- B S ARE e R ERATE
- AEMERE , RIS ERAEEERRIER)
5. RAIANG ? fRe] LB S 2 BN ERIZE SR BNEE |

B | BRI

FreB " AT EgE | Artificial Intelligence ; EERE—ERPENTER  EIFERE—ERHE, —E=E
7 BEESEMA T EEE(reproducing biological intelligence) !
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MFRANEREHBREE  RAICHERME AlphAl REDPRIEBT !

—RRIERT  RERNGEREAA TS RERERAPIABAREPHETHEEMEE - EiERE
Ken , ER—EIBMFED A T84S T B IEREE R REE -

MAARKE , RLEBERENREHEHNSEZT AHECHEE | RESER(Trial and error) ; IF&, 2
BN, EEEE  KEEFS..

HESLREEENEZERBENHBHER - FAATERMEAELTHINERRES  HIENE
AHWEEEFSE..
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