JlabGopaTopna po6ora Ne 14. IIlpakTuyHe 3acrocyBanus reinforcement

learning y cumyasimisix

Meta: 03HAaHOMUTHUCH 3 MPUHIMUIIAMH HAJTAIMITYBAaHHSA, HAaBYAHHS Ta OITHUMI3allli areHTiB

HaB4YaHHA 3

M IKPITIICHHAM

qyepe3

BeO-1HTEpderic.

OTpumaTd TPAKTUYHUN  JTOCBIJ

HAJAIITYBaHHS PI3HUX TilleprapaMeTpiB Ta PO3YMiHHSA iX BIUIMBY Ha €(EKTHUBHICTh HABUYAHHS.

IMapamerp

Grid Size

Number of Coins

Number of Obstacles

Dynamic Obstacles

ITapamertp

Coin Collected Reward

Collision Penalty

Step Penalty

Completion Reward

Timeout Penalty

TeopeTnuni BitomocTi

IMapameTpu cepenoBuina

Onuc

Po3mip ciTku cepemoBuima
(mampuknan, 4x4).

KinbkicTh MOHET, SIKI areHT

MOXe 3i0paru B
CepEeIOBHIIIL.
Kinbkicth CTaTHYHUX

MIEPEITKO]] Ha CITIIi.
HasBuicts JMHAMIYHUX
MEPEIIKOJ, SKi 3MIHIOIThH

CBOE€ ITOJIOKCHHA.

BniuB HAa HABYAHHSA
BusHayae JOCTYIHUI MPOCTIP I areHTa; BIUTUBAE Ha
CKJIQIHICTh HaBiramii Ta TMOWIYK ONTHMAJIBLHOT
CTpaTerii.
YpmM Oijbllle MOHET, THMM OUIbIIE MOXKJIMBOCTEM IS
OTPUMAaHHS HaropoJ i TpeHyBaHHS Ha OCHOBI 310paHUX
JIaHUX.
BrvBae Ha CKJIaHICTH HaBiralii, 3MYIIYIOYH arcHTa
YXHWISTHCS Ta CTPATETIYHO OOMPATH MAPILIPYTH.
[TizBuIIy€e CKIIAAHICT 3aB/IaHHs, CTUMYJIIOIOYH areHTa
[IBUIIIE 0  3MIHIOBaHUX

aJlaliITyBaTUCH yYMOB

CepeloBHIIIa.

Kondgirypauist Haropoa ta nokapaHb

Onuc

Haropona, SIKY areHr

OoTpUMy€  3a  30HWpaHHA

MOHCTH.

Mrtpadp 3a
MEPENIKOION0.

3ITKHEHHS 3

Tpad 3a KOXKEH KPOK.

Haropona 3a 3aBeplueHHs
emizony.

Itpad 3a mnepeBUIICHHS
JMITY Yacy emi3ony.

BniuB Ha HABYaHHA
[ligBumrye MOTHBAIil0 areHTa IIyKaTH MOHETH;
BIUIMBA€ Ha IIBUIKICTP HABYaHHA Ta ONTHMI3AIIIO
TPAEKTOPIH.
3a0x0o4ye areHTa YHHKATH IEPCIIKOJ;
KUTBKICTh BHIAIKOBHX il Ta MOKpAIIye 00EPekKHICTh

3MEHIITy€e

areHTa.
Crpusiec  e(eKTUBHOCTI pPyXiB, MOTHUBYIOYM areHTa
CKOPOTHTH Yac JOCATHEHHS I[IJICH.

areHTa  JOCATTH I,
MOKpAIILYE 3arajibHy

MOTHBAILIIO
€30/,

30inpIIye
3aBEPILIHBIIN
pe3yJIbTaTUBHICTh HABYAHHS.

MoTHBYy€E areHTa MPUCKOPHUTH IPOXOKEHHS €Ii30.y,
o0 yHUKHYTH mTpady, Mo MiABHILYE e(eKTUBHICTH
HaBYaHHS.



ITapamerp

Learning Rate

Batch Size

Gamma (Discount)

Initial Epsilon

Epsilon Decay

Minimum Epsilon

Memory Size

ITapamerp
Episodes

Render Every
1. Git2.47.0+
2. Python 3.8+
3. Node.js 16+
4. npm 8+
5.

ITapameTpu arenra

Onuc

IIBuaKICTE HABYAHHS.

Po3mip BuOipkM maHWX, IO
BHKOPHCTOBYETHCS IIiJ] Yac
HaBYaHHSL.

KoeoimieHT 3HIKKH I
MaHOyTHIX HaTOPOJ.

IlouaTkoBe 3HAYCHHS
ENCUJIOH JUIS  &-%amiOoHoil
CTpaTerii.

CriBBIIHOIIIEHHS

3MEHIIIEHHS €NCIIOH.

MiniMmanbHe
€IICIJIOH.

3HAYCHHA

Po3mip Oydepa mam’sri s
30epeKeHHS IOCBIY.

BniuB Ha HABYaHHA

BusHauae, HACKIILKH IIBMIKO areHT OHOBJIIOC CBOI
3HAHHS; HAJTO BUCOKAa a00 HM3bKa LIBUAKICTH MOXKE
MOTiPIINTHA HABYAHHS.

BrmBae Ha CTaOiMBHICTH OHOBIIGHB IAPaMETPIB,
OCKIJIbKM ~ OlnbIie  BHOIPOK  J03BOJISIE  00OpOOISATH
Oinbine inpopmarii 3a pas.
BOXJIMBICTH  MaWOYTHIX

Busznauae BUHAropoz

HOpiBHHHO 3 IIOTOYHUMH, BINIMBAKOYH Ha

JIOBFOTPHUBAJTY CTPATETiI0 areHTa.

BrmBae Ha OYAaTKOBY CTYMiHB BUIAIKOBOCTI B IisIX
areHTa; MOCTYIOBO 3MEHIIYETHCS, 100 HepelTH 10
KpaluX pillleHb.

BrmBae Ha TeMn 3MEHIIICHHS BHITQJAKOBOCTI B JisIX
arcHra; cra0um3ye HaBYaHHS INCIA  JOCTAaTHBOL
KIJIBKOCTI €Ti30/1B.

lapanTye neBHUI piBeHb BHUIIAIKOBOCTI, IO JO3BOJISIE
areHTy 3HaXOJWTH HOBi CTparTerii, HaBiTh Ha Ii3HIX
eTarnax.

301IblIy€e KUTBKICTh 30€PEKCHHUX CIIOCTEPEKEHB, M0
copusi€  SKICHINIOMY HaBYaHHIO Ta  3amo0irae
«3a0yBaHHIO.

ITapamMeTpu TpeHyYBaHHS

Onmuc
Kinbkicth HaBYaILHUX
€IMi301IiB.
InTepBan PEHAECPUHTY
€Ii30/iB.

Bniive Ha HABYaHHS
Bu3Hauae TpuBaNiCTh MNpOIECYy HaBYAHHS, Ollblie
eMi30/iB JO3BOJIIE areHTy Kpallle aJalTyBaTHCS [0
CepeIoBHUIIIA.
BrmBae Ha wacToTy Bi3yadizamii mporecy HaBYaHHS;

KOPUCHO JIJIsi MOHITOPHHTY MpPOTpecy areHra Ta
HaJamTyBaHHSI MOJIEI.

Heo0Oxigne nporpamne 3a0e3ne4eHHs

Be06-06paysep 3 miaTpumMkoro cydacHoro JavaScript



3aBaaHHA 11 BCIX BapiaHTIiB

3aséoanna 1. bazoee nanawimysanus cepeooguuya.

1. Bcmanosims yci 3anesxcnocmi, 32i0H0 3 IHCMPYKYIEND Y peno3umopii.

2. 3anycmims bexeno ma ppoHmeHo 4acmuHu NPOEKMY.

3. Ilepesipme pobomy eeb-inmepdheticy:

3.1.  Biokputime eb-inmepdeitic y bpay3zepi.

3.2.  Ilepexonaiimecw, wo 6ci eremenmu ma Qyukyii inmepgeticy npayiorome 0Oe3
NOMUJLOK.

3.3.  3agixcyiime pezynomam: 3pobime ckpinuiom pobouozo inmepgeticy ma dooatime

11020 00 38imy.

3aséoanna 2. Excnepumenmu 3 napamempamu cepeoosuuia.

1.

1.1.
1.2.
1.3.
1.4.

IIposedimyb cepito ekcnepumenmia i3 pisHUMU HATAUWMYBAHHAMU CePeOosUA.;
Posmip cimku: sunpobyiime 3nauenns 6io 4 0o 12.

Kinvxkicme monem: eapiroiime 6io 1 00 5.

Kinvxicme nepewkoo: smintoiime 6io 0 00 8.

Jlunamiuni nepewkoou: 6KIOYIMb i GUMKHIMb OUHAMIYHI nepeukoou, woob

nopieHﬂmu 6NJUG6.

2. Buxonatime excnepumenmu 3 Konghicypayiero 6uHazopoo:

2.1.  Coin Collected Reward: 3mintotime 6io 0 0o 5.

2.2.  Collision Penalty: sunpooyiime 3nauenns 6io 0.5 00 5.

2.3.  Step Penalty: suxopucmosyiime 3nauenns 6 dianazoni 6io 0 do -0.1.

2.4.  Completion Reward: 3aoatime 6io 0 oo 10.

2.5.  Timeout Penalty: sapioiime 3nauenns 6io 0 00 5.

3. 3anoenime mabauyro pe3yiomamis 015 KOAHCHOI KOHGieypayii:

) ) Cepenns )
Koundirypaunis Yac HaBYaHHA Mpumitku

BHHATOPO/Ia



4. Ilpoananizyiime pe3ynomamu:
4.1 Busnaume  6naue KOJCHO20 — napamempa HA — WEUOKICMb  HABYAHHSA
NPOOYKMUBHICMb a2eHma.

4.2 Jlooatime epagix abo diacpamy 0ns intocmpayii 6niuey 3MiHHUX.

3aséoanna 3. Onmumizayin zinepnapamempie azenma.

1. 1Tiobepimb onmumanvhi 3HaueHHs 011 HACMYNHUX 2inepnapamempis azenma:

1.1.  Learning Rate: 3nauenns 6io 0.0001 oo 0.01.

1.2.  Batch Size: 3nauenns 6io 16 oo 256.

1.3.  Gamma (Discount Factor): 3nauenns 6io 0.8 oo 1.

1.4.  Initial Epsilon: nouamxose 3nauenns g, eapiiotime 6io 0 do 1.

1.5.  Epsilon Decay: weuoxicmo 3meHuienns € 6io 0.9 oo 1.

1.6.  Minimum Epsilon: ecmanosimv minimanvre 3uauenns 6io 0.01 oo 0.3.

1.7.  Memory Size: kinoxicmo 30epedcenux cmanis 6io 1,000 oo 50,000.

2. Ilopisnsaiime pe3ynromamu 3 6a308UMU HALAUTNYBAHHAMIU.:

IHapamerp bazoBe 3HauenHss  OnTuMi3oBaHe 3HAYCHHSH PesyabTar

3. Obrpynmyuime 6ubip KOHCHO20 napamempa:

3.1.0nuwimy, AK 3MIHU 6NIUBAIOMb HA eQEeKMUBHICIb HABYANHS MA Pe3VIbMAamu.

3asoannsa 4. Ananiz npoyecy Haguanu:
1. IIposedime naguanns 3 pizHoto Kinvkicmio enizoois. 100, 500, 1000.

2. Ilobyoytime epaghiku, uwjo 8i0obpasicaroms npoyec Hag4aHHA:
2.1.  Ipagix sunacopod 3a enizoo.
2.2.  Ipaghix mpam nio yac Ha84aHHs.

2.3.  Cepeons mpusanicmo enizooy.

3. IIpoananizyiime momenm 30i0CHOCMI HABUAHHA!

3.1.  Busnaume, cKinbKu enizo0ig¢ nompioHo 01 cmabilbHO20 HAGYAHHSL.

ma

3.2,  Jooatime 6ucCHO8KU NpO MIHIMAIbHY KIIbKICMb enizo0ie O0is ephexmusrHoco

HABYAHHAL.



3aseoannsn 5. /looamkoee 3a60anns.

1. Po3wupenns acenma:
1.1.  Moougixyiime agent .py, 000asuiy HO8Y CMpamezito 00CIIOHCEeHH .
1.2.  Oyinims, HACKIIbKU HOBA cmpamezis NOKPAWYE pe3yibmamu HNOPIBHAHO 3

bazosumu.

2. 3minu y cepedosuuyi:
2.1.  Buecimb 3MiHuU 00 environment.py, 000a8UlU HOBL PEHCUMU PU.

2.2, Oyinimo, K yi 3MIHU BNIUBAIOMb HA NPOYEC HABYAHHSL.

3. Boockonanenns mooeni:
3.1.  Ilokpawime apximexmypy mepedxci y model.py, 000aguwiu HO8i wapu abdo
Gynxyii akmusayi.

3.2. Ouyinimo, K ye 6NIUBAE HA WUBUOKICMb | MOYHICMb HAGYAHHL.

* 3a neobXiOHOCMI 6HeCimb 000AMKOBI 3MIHU 8 NPOSPAMHULL KOO



ba3oBa crpykrypa podoru

3aeoanns 1. bazosee nanawmmyeanns cepeoosuuia.

« c 23 git-scm.com/downloads e 5} 0
= . -
0 glt --distributed-is-the-new-centralized Q, Type / to search entiresite...
About
Dosiecniation Downloads
Downloads test source Release
GUI Clients
Logos @ macos .... Windows 2.47.0
Release Notes (2024-10-06)
Community A Linux/Unix Download for Windows

Older releases are available and the Git source
repository is on GitHub.

The entire Pro Git hook
written by Seott Chacon and
Ben Straub is available to read
online for free. Dead tree

versions are available on GUI Clients Logos

Amazon.com.
Git comes with built-in GUI tools (git-gui, Various Git logos in PNG (bitmap) and EPS
gitk), but there are several third-party tools for (vector) formats are available for use in online
users looking for a platform-specific and print projects.
experience.

View Logos —
View GUI Clients —

Git via Git

If you already have Git installed, you can get the latest development version via Git itself:

git clon

You can also always browse the current contents of the git repository using the web interface.

h

About this site Gi of Software Freedom Conservancy

Pucynok 1.1. Bcranonenns Git

<« c 2% python.org/downloads/ Tr Im} @

Python

& python

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows

Download Python 3.13.0

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macQS, Other

Want to help test development versions of Python 3.142 Pre-re
ker images

Pucynoxk 1.2. Bcranosnenns Python



« c

nodejs.arg/en * O @ i

neden Learn  About Download Blog Docs  VersionSupport  Certification Q Starttyping.

Run JavaScript
Everywhere

Node.js® is a free, open-source, cross-platform
JavaScript runtime environment that lets
developers create servers, web apps, command
line tools and scripts.

Download Node js (LTS) &

Downloads Nodes v20.18.0" with long term support.
Nodejs can also be installed via package managers. Javaseript @ Copyto clipboard

tp':

((1eq, TES)
Content E

Want new features sooner? Get Node.js v23.1.0" instead.

Learn more what Node.js is able to offer wiith our Learning materials.

Pucynox 1.3. Bcranonenns Node.js

G % githubcom/Fi-bot/rl-config Tx OO

) Fi-vot / rtconrig Q Type (7] to search 8| [+ -][o]nle

Code (O Issues [ Pullrequests (O Actions [ Projects [0 wiki @ Security |~ Insights 8 Settings
rl-config  public 2 Pn  @Umwatch 1 v ¥ Fork 0 v | ¢ Star 0 |

P main ~ P 1Branch O Tags Q Go tofile ]+ About @

No description, website, or topics provided.

Fl-bot Update README.md

[0 Readme
backend Upgrade design and logic output 1 hour ago & MIT license
A Activity
frontend Merge remote-tracking branch ‘origin/main’ 1 hour ago
¥¢ Ostars
public nitial commit from Create Next App 2 days ago ® 1wstching
[ gitignore nitial commit jesterds ¥ Oforks
gitigr ¥ Y
O ucense Create LICENSE yesterday Releases
[ READMEmd Update READMEmd 9 minutes ago Ne relesses published
Create a new release
[ requirements.txt Update requirements.txt 20 hours ago
Packages
[0 README &[5 MIT license 4

Training Progrose Environment stato Languages
“at.aso 00:00:10 -20.300 B

301 075 u Suggested workflows
n Based on your tech stack
os
@ Pylint Configure
u n Lint a Python application with pylint.
@ E] LEERNE] I
- dj Diango Configure

Build and Test a Django Project

Tesiing i progeess..

@ Webpack Configure

with npm and

Reinforcement Learning Training Interface

More workflows

Interactive web interface for training and configuring Reinforcement Learning agents.

Pucynoxk 1.4. Burmsin penosuropiio rl-config



KionyBanHs peno3uTopiro:

git clone https://github.com/Fl-bot/rl-config.git
cd rl-config

remote:
remote: Counting j E 2 (1 done.
remote: Compr ing : f done.
Total ( i : a -reused @ (from @)

Bfs, done.

Pucynox 1.5. KiionyBanHs peno3uTopiro

HanamryBanss BipTyasnbHoro cepenosuia Python:

python -m venv venv

venv\Scripts\activate

ython -m venv wvenwv
‘\Marano\Picturesitesti\rl-config criptsiactivate

C:\Users\Marano\Pictures\test\rl-config>_

Pucynox 1.6. CtBopeHHs BipTyaiapHOTO cepenoBuiia Python

BcranoBinenHs HeoOXigHUX 3anexHocTe it Python:

pip install -r requirements.txt

Vtest\rl-configrpip install -r requirements.txt

none-any.whl ( kB)

Pucynok 1.7. 3aBanTaxkeHHs 3anexxHocteit st Python



IpumiTka! B Mexxax requirements.txt Bepcis torch Hamana mist po6oru 3 CPU. Skmo Bu

6axaere BukopuctoByBat GPU ckopucTaiitecs 1€l iHpopMariero 3a1s1 KOPEKTHOT 1HCTaISLIT:

youtube.com/watch?v=M60_J-jjtn0&ab_channel=AleksandarHaberPhD

Crapt poGotu cepBepa fastapi:

cd backend
python server.py

\F O« [Bm: S ed server pr
NINFO<[ 8m: s 1 for appli ion startup.
[
[

NINFO<[8m: A ication startup complete
2mINFO«[Bm: Uvicorn running on <[1mhttp:

Pucynoxk 1.8. 3amyck cepsepa fastapi

BcranoBnenHst HeoOXiaHUX 3anexkHOCTeH st Node.js (y Ipyromy TepMiHai):

cd frontend
npm install

ontend>npm install
module i upported, and leaks memory. Do not use it. Check out lru-
quests 3 3 whic much more comprehen

r instead
prior to

prior

rsion-support f
r other options.

added 434 packages, and audited 435 packages in 24s

s are looking for funding

Pucynok 1.9. 3aBanTaxkeHHs 3anexxnocreit st Node.js

3anyck BeO-inTepdericy Next.js (y apyromy TepmiHaii):

npm run dev

B Port 3886 is in use, trying 3861 instead.

.js 13.5.6
: http://localhost:3e81

(1542 modules)

Pucynoxk 1.10. 3anmyck BeO-iHTepdeiicy Next.js


https://www.youtube.com/watch?v=M60_J-jjtn0&ab_channel=AleksandarHaberPhD

[Tepexin 10 JIOKAJIBHOTO CANUTY:

http://localhost:3000

RL Training Configuration

Status: Not connected

Environment Settings

Grid Size 6 Number of Coins 1 Number of Obstacles 2

— O —

Dynamic Obstacles

Rewards Configuration

Coin Collected
Reward

=) =0 O =0 O

1 Collision Penalty 1 Step Penalty -0.01 Completion Reward 2 Timeout Penalty

Agent Settings

Learning Rate 0.0010 Batch Size 32 Gamma (Discount) 0.95 Initial Epsilon 1.00 Epsilon Decay

0.5

O O —_—0 Q

Minimum Epsilon 0.5 Memory Size 10000
Training Settings

Episodes 1000 Render Every

O O

Lower values will show more frequent updates but may slow down training

Pucynok 1.11. Burnsig caiity (dyactuna 1)

Training Progress Environment State
Average Reward Training Time Best Reward Steps/Second
-0.063 00:00:02 2.840 38.0
’ o E
4+ +0.045
2+ -0.03

0+ +0.015

0 1 2
< score --loss

Stop Training

Training in progress...

Pucynok 1.12. Burnsg caity (qactuna 2)



3aeoannsn 2. Excnepumenmu 3 napamempamu cepeoosuuid.

. . Cepennst Yac .
Kondirypanis pea Mpumitku
BUHaropoaa HaBYaHHA
. . Rewards Configuration
Environment Settings .
S Coin Collected Reward: 2
Grid size: 6 ..
. Collision Penalty: 0.5
Number of Coins: 1
Step Penalty: -0.01 Best Reward:
Number of Obstacles: 2 Completion Reward: 3 5.000
' : ‘ i :00:2 )
Dynamic Obstacles: false Timeout Penalty: 1 560 00:00:27 Steps/Second:
85.9
Agent Settings Training Settings
| Default | Episodes: 100
. . Rewards Configuration
Environment Settings .
S Coin Collected Reward: 2
Grid size: 6 ..
Number of Coins: 3 Collision Penalty: 0.5
b ) Step Penalty: -0.01 Best Reward:
Number of Obstacles: 3 . 8.990
Dynamic Obstacles: true Completion Reward: 3 2.816 00:00:36 .
v ’ Timeout Penalty: 1 Steps/Second:
83.3
Agent Settings Training Settings
| Default | Episodes: 100
) ) Rewards Configuration
Environment Settings .
S Coin Collected Reward: 2
Grid size: 10 ..
: Collision Penalty: 0.5
Number of Coins: 3
Step Penalty: -0.01 Best Reward:
Number of Obstacles: 3 .
Dynamic Obstacles: true Completion Reward: 3 0.174 00:03:12 S
2 - Timeout Penalty: 1 ’ o Steps/Second:
48.7

Agent Settings
| Default |

Bucnosxu: ...

Training Settings
Episodes: 100



3agoannsa 3. Onmumizayia zinepnapamempis azenma.

Ba3ose OnTumizoBane

ITapamerp PesyabTatr
3HAYCHHA 3HAYCHHA
Average
Reward 5.870 1.796
Learning Rate 0.0001 0.0010 Training Time 00:00:25 00:00:38
Best Reward 8.970 8.980
Steps/Second 83.8 84.8
Average
Reward 1.796 1.109
Batch Size 32 96 Training Time 00:00:38 00:00:39
Best Reward 8.980 8.930
Steps/Second 84.8 86.3
Average
Reward 1.109 0.668
Memory Size 10000 50000 Training Time 00:00:39 00:00:41
Best Reward 8.930 8.970
Steps/Second 86.3 84.1
Average
Reward
Training Time
Best Reward
Steps/Second
Bucnosku: ...

3asoannsa 4. Ananiz npoyecy HaguanHus.

Training Progress Environment State

Average Reward Training Time Best Reward Steps/Second
9.284 00:00:24 12.700 88.5 u
[o.34

r0.255

017 n

0.085

54— it i i Lo
258 M 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99

< score < loss

Start Training

Ready to train

Pucynoxk 1.13. IIpoBenenns naBuanus 31 100 enizogamu

-69.39%

+34%
+0.11%
+1.19%

-38.25%

+2.63%
-0.56%
+1.77%

-39.76%

+5.13%
-0.45%
-2.55%



Training Progress Environment State

Average Reward Training Time Best Reward Steps/Second

8.970 00:01:54 12.690 81.4

o
oo

| i e ey e e g s s P e e T e e e e e
11 27 46 65 84 105 129 151 174 197 221 247 271 296 321 346 371 396 421 447 473 499

- score - loss

Start Training

Ready to train

Pucynok 1.14. IlpoBenennst HaByanHs 3 500 emnizomamu

Training Progress Environment State

Average Reward Training Time Best Reward Steps/Second
9.629 00:03:19 12.700 81.5 nn

BT e et e o e et e P ity et o e 20 S
27 61101147 194 241 291 341 391 441 491 541 592 641 692 743 791 843 895 947 989

- score = loss

Start Training

Ready to train

Pucynoxk 1.15. TIpoBenenns napuanus 3 1000 emizogamu

Bucnosxu: ...



3aeoannsn 5. /looamkoee 3a60anHs.

agent.py

import
import
import
import
import
from co
import
from to
from mo

from ut

class S
def

torch

torch.nn as nn
torch.nn.functional as F
torch.optim as optim
numpy as np

llections import deque
random
rch.cuda.amp import autocast, GradScaler

del import SimpleNet
ils import DEVICE, Experience

implifiedAgent:

__init (self, state shape, n actions, learning rate=le-3):
self.state shape = state shape # IloBuHHO OyTM (7, size, size)
self.n actions = n_actions

# T'imepnapavmeTpu
self.batch size = 32
self.gamma = 0.95
self.epsilon = 1.0
self.epsilon decay = 0.98

self.epsilon min = 0.15
self.learning rate = learning rate
# Mepexa

self.policy net = SimpleNet (state shape, n _actions).to (DEVICE)
self.target net = SimpleNet (state shape, n actions).to (DEVICE)
self.target net.load state dict(self.policy net.state dict())

self.optimizer = optim.Adam(self.policy net.parameters(),

lr=learning rate)

def

def

self.memory = deque (maxlen=10000)

remember (self, state, action, reward, next state, done):
self.memory.append((state, action, reward, next state, done))

get action(self, state):
if random.random() < self.epsilon:

return random.randrange (self.n _actions)

with torch.no grad():
state = torch.FloatTensor (state) .unsqueeze (0) .to (DEVICE)
g values = self.policy net(state)
return g values.argmax (1) .item()



def train(self):
if len(self.memory) < self.batch size:

return None

batch = random.sample (self.memory, self.batch size)
states, actions, rewards, next states, dones = zip (*batch)

states = torch.FloatTensor (np.array(states)) .to (DEVICE)

actions = torch.LongTensor (actions) .to (DEVICE)
rewards = torch.FloatTensor (rewards) .to (DEVICE)
next states = torch.FloatTensor (np.array(next states)).to(DEVICE)

dones = torch.FloatTensor (dones) .to (DEVICE)

current g values = self.policy net (states) .gather (1,
actions.unsqueeze (1))

next g values = self.target net (next states).max(l) [0].detach()

expected g values = rewards + (1 - dones) * self.gamma *

next g values

loss = F.smooth 11 loss(current g values.squeeze(),
expected g values)

self.optimizer.zero grad()

loss.backward()
torch.nn.utils.clip grad norm (self.policy net.parameters(), 1.0)
self.optimizer.step()

# OHomsOEMO target network xoxHi 10 Garuis
if random.random() < 0.1:
self.target net.load state dict(self.policy net.state dict())

return loss.item()

def update epsilon(self):
self.epsilon = max(self.epsilon min, self.epsilon *
self.epsilon decay)

environment.py

import numpy as np
import random
from typing import List, Tuple, Dict

class SimplifiedGameEnv:
def init (self, size: int = 6, n coins: int = 1, n obstacles: int =
2,
dynamic obstacles: bool = False, rewards: dict = None):

self.size = size



self.n coins = n coins

self.n obstacles = n obstacles

self.dynamic obstacles = dynamic obstacles

self.rewards = rewards or {
'coinCollected': 1,

'collision': -1,

'step': -0.01,

'completion': 2,

'timeout': -0.5
}
self.action space n = 8
self.observation space shape = (7, size, size)
self.max steps = size * size

self.steps = 0

self.grid = np.zeros((7, size, size))
self.score = 0

self.reset ()

def reset (self):
self.steps = 0

self.score = 0
self.grid.fill (0)

# PosMimeHHS areHTa B LEHTP1
self.agent pos = [self.size // 2, self.size // 2]

# PosMimeHHS MOHET Ta IepemKkon

self.coins = []

self.obstacles = []

self. place objects(self.coins, self.n coins)

self. place objects(self.obstacles, self.n obstacles)

self.update grid()
return self.get state()

def place objects(self, objects: List, count: int) -> None:
# CTBOPIEMO CIOMCOK BCiX MOXIMBUX [TO3UII1N
available positions = []
for i in range(self.size):
for j in range(self.size):
if ([i, J] != self.agent pos and
[i, J] not in self.coins and
[i, J] not in self.obstacles):
available positions.append([i, J])

# BubumpaeMo BuIAankoBil mosmuii
n positions = min(count, len(available positions))
if n positions > 0:



selected positions = random.sample (available positions,

n_positions)

def

def

def
Dict]:

objects.extend (selected positions)

update grid(self) -> None:
self.grid.fill (0)

# BasoBil kaHaIM

self.grid[0, self.agent pos[0], self.agent pos[l]] =1
for coin in self.coins:
self.grid[1l, coin[0], coin[l]] =1
for obs in self.obstacles:
self.grid[2, obs[0], obs[1l]] =1
# Distance map nig MOHET
if self.coins:
for i in range(self.size):
for j in range(self.size):
min dist = min(abs(i - coin[0]) + abs(j - coin[1])
for coin in self.coins)
self.grid[3, i, j] = 1 - min dist / (2 * self.size)
# BinpHumiZ npocTip
self.grid[4] = 1 - (self.grid[0] + self.grid[1l] + self.grid[2])
# Jomaemo HANPAMKM IO HaAMOIMXJYOi MOHETwU
if self.coins:
closest coin = min(self.coins,
key=lambda c: abs(c[0] - self.agent pos[0])
abs(c[1l] - self.agent pos[1l]))
dx = closest coin[0] - self.agent pos[0]
dy = closest coin[l] - self.agent pos[1]

dist = max (abs(dx), abs(dy), 1)
self.grid[5].fill(dx / dist)
self.grid[6].£fill(dy / dist)

get state(self) -> np.ndarray:
return self.grid.copy ()

step(self, action: int) -> Tuplel[np.ndarray, float, bool, bool,

self.steps += 1
old pos = self.agent pos.copy()

# Pyx arenTa

moves = [(-1, 0), (-1, 1), (0, 1), (1, 1),
(L, 0, (1, -1), (0, -1), (=1, -1)1

dx, dy = moves[action]



def

self.agent pos[0]

self.agent pos[1]

np.clip(self.agent pos[0]

np.clip(self.agent pos[1]

# I[epeBipka koJizi¥ Ta BMHATOPOX

if self.agent pos in self.obstacles:

self.agent pos =

old pos

reward = self.rewards['collision']

done = False
else:

reward = self.rewards|['step']

done = False

# 36ip MoHeT

if self.agent pos in self.coins:

self.coins.remove (self.agent pos)

reward =

sel

self.score +

f.rewards['coinCollected']
=1

if not self.coins:

+ dx,

+ dy,

reward += self.rewards|['completion']

done

=

rue

# IepeBipka JiMiTy KpoKiB

if self.steps >= self.max steps:

reward += self.rewards|['timeout']

done = True

# IvHamiuHl nepemxonu

0,

0,

self.size -

self.size -

if self.dynamic obstacles and not done and random.random() < 0.1:

self. update dynamic obstacles ()

self.update grid()

info = {

"score": self.score,

"steps": self.steps,

"coins_ left":

le

n(self.coins)

return self.get state(), reward, done, False,

_update dynamic obstacles(self):

# PyxaeMoO KOXHY IMepemkony 3 IMeBHOK MMOBI1pHI1CTO

for i1, obs in enumerate (self.obstacles):

if random.random() < 0.3: # 30% maHC Pyxy

possible moves = [

(dx,

dy)

for dx, dy in [(0, 1), (1

info

r 0)y



if 0 <= obs[0] + dx < self.size and 0 <= obs[l] + dy <

self.size
]
if possible moves:
dx, dy = random.choice (possible moves)
new pos = [obs[0] + dx, obs[l] + dy]
# [epeBipsemo, UM HOBa NHO3WIig He 3BalHATa
if (new pos != self.agent pos and
new pos not in self.coins and
new pos not in self.obstacles):

self.obstacles[i] = new pos
def render(self) -> None:
grid = [[' ' for _ in range(self.size)] for  in range(self.size)]

for obs in self.obstacles:
grid[obs[0]] [obs[1]] = 'X'
for coin in self.coins:

grid[coin[0]] [coin[1l]] = 'O'
grid[self.agent pos[0]] [self.agent pos[l]] = 'A'
print ("\n".join([''.join(row) for row in grid]))

print (f"Score: {self.score}, Steps: {self.steps}")

model.py

import torch

import torch.nn as nn

import torch.nn.functional as F
import numpy as np

from typing import Tuple

class SimpleNet (nn.Module) :

def init (self, input shape, n_actions):
super (SimpleNet, self). init ()
input channels = input shape[0] # Orpmmyemo kximepkicTe BxXimHMX
KaHaJiB

self.conv = nn.Sequential (
nn.Conv2d (input channels, 32, kernel size=3, stride=l,
padding=1),

nn.RelLU (),

nn.Conv2d (32, 64, kernel size=3, stride=l, padding=1l),
nn.RelLU (),

nn.Conv2d (64, 64, kernel size=3, stride=l, padding=1l),
nn.RelLU ()



# OBumcioeMO PO3Mip BMXOINY 3TOPTKOBMX mMapis
conv_out size = self. get conv_ out (input shape)

self.fc = nn.Sequential (
nn.Linear (conv _out size, 512),
nn.RelLU (),
nn.Linear (512, n actions)

def get conv out(self, shape):
o = self.conv(torch.zeros(l, *shape))
return int (np.prod(o.shape))

def forward(self, x):

conv_out = self.conv(x)

return self.fc(conv_out.view(conv_out.size(0), -1))

BucHoBkn: ...

Welcome to Github Repository

¢ github.com/F1-bot/rl-config
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