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Unity ML-Agents Toolkit
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qﬁauﬂawﬁmﬁu’[d’ﬁ' Unity ML-Agents
GitHub

https://github.com/Unity-Technologies/mil-agents
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Integrating Pre-trained Models

. t5lulaa Al Aag1olBudd 1wu OpenAl, Hugging Face, HSo
TensorFlow Lite

» Ululaaninsunasua:tstu Unity Wiu Barracuda doitu
LIASOVUDUDY Unity dKksusuluiaa Al
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N1St8 Unity Computer Vision
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Search apps, games, movies, and more

Home
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Microsoft Store pythonl X Q

W, Q  python
I-I!igum? with Ga

& Q  python 310 - e
Apps eyl 82.449.0( python
I,

2 Callof D @ python3o o

. Apps
Gaming .00 C = " Python 3.7 Free " Python 3.13
O pS 6 = % - Gaming (9 4.0 % Apps Developer tools @ 5.0 % Apps Developer tools
N Countdown
j The Python 3.7 interpreter and runtime. The Python 3.13 interpreter and runtime

Explore deals

Edition |
Python 3.11 B ——
App Rt e s A

Save now

>

Python 3.10
App

> See detail:

" Python 3.8 Free M| Python Package Installer $174.00
55 Apps Developer tools ey Apps Developer tools
What's New
The Python 3.8 interpreter and runtime. The Python Package Installer streamlines Python package
(c\) management with an intuitive interface, enabling easy...
Downloads

rompt - python3.8

Y

Library

www.gamedevpbru.com



http://www.gamedevpbru.com/

Python 3.13

@ 50 % Apps Developer tools Python 3.13

The Python 3.13 interpreter and runtime
Python Software Foundation
50% 1rating Developer tools

IARC 3+

The Python 3.13 interpreter and runtime

PYthon 3.1 3 Preparing toliownload

Getting files ready

Python Software Foundation

50% 1rating Developer tools

IARC| 3,
The Python 3.13 interpreter and runtime

Installed =
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< B Microsoft Store PowerShell

| A

PowerShell

PowerShell , . .
)— 49 % Apps Developer tools ‘/ Microsoft Corporatlon

49% 13 ratings Developer tools

PowerShell is a task-based command-line shell and
scripting language built on .NET. PowerShell helps syste...

lIARC 3+

PowerShell is a task-based command-line shell
and scripting language built on .NET....
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C:\Program Files\Windo X + v

prShell 7.4.6
PS C:\Windows\System32>

PowerShell

www.gamedevpbru.com \‘\f{{ngA@yl
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g9 NLIARaN plab

C:\Program Files\Windo X + v

PowerShell 7.4.6

PS C:\Windows\System32> cd \
PS C:\> python venv plab
PS C:\>
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L Tagn I wwIaaaun plab

C:\Program Files\Windo X + -

PowerShell 7.4.6

PS C:\Windows\System32> cd \

PS C:\> cd plab

PS C:\plab> cd scripts

PS C:\plab\Scripts> .\Activate.psl

PS C:\plab\Scripts> |
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AaNNNTANLIARAN plab

C:\Program Files\Windo X 4+ v

PS C:\plab\Scripts> deactivate
PS C:\plab\Scripts>



http://www.gamedevpbru.com/

AWLNIA PIp

C:\Program Files\Windo X + v

PS C:\plab\Scripts> python pip install pip
Requirement already satisfied: pip in c:\plab\lib\site-packages
PS C:\plab\Scripts> |
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Gaca'lausis 1

C:\Program Files\Windo X + v

(plab) PS C:\plab\Scripts> pip install ——upgrade numpy pandas matplotlib pytk

C:\Program Files\Windo X + v

PS C:\plab\Scripts> pip install numpy pandas matplotlib pytk

| Collecting numpy

Downloading numpy-2.2.0-cp312-cp312-win_amdé6l.whl.metadata (60 kB)
Collecting pandas

Downloading pandas-2.2.3-cp312-cp312-win_amdé6d.whl.metadata (19 kB)
Collecting matplotlib

Downloading matplotlib-3.10.0-cp312-cp312-win_amdéd.whl.metadata (11 kB)
Collecting pytk

Downloading pytk-0.0.2.1-py2.py3—-none—-any.whl.metadata (2.1 kB)
Collecting python-dateutil>=2.8.2 (from pandas)

Downloading python_dateutil-2.9.0.post@-py2.py3—-none-any.whl.metadata (8.4
Collecting pytz>=2020.1 (from pandas)

Downloading pytz-2024.2-py2.py3—-none-any.whl.metadata (22 KkB)
Collecting tzdata>=2022.7 (from pandas)
| Downloading tzdata—-2024.2-py2.py3-none-any.whl.metadata (1.4 kB)
Collecting contourpy>=1.0.1 (from matplotlib)

Downloading contourpy-1.3.1-cp312-cp312-win_amdéd.whl.metadata (5.4 kB)
Collecting cycler>=0.10 (from matplotlib)

Downloading cycler-0.12.1-py3—-none-any.whl.metadata (3.8 KkB)
Collecting fonttools>=4.22.0 (from matplotlib)

Downloading fonttools-u4.55.3—-cp312—cp312-win_amdé6l.whl.metadata (168 kB)
Collecting kiwisolver>=1.3.1 (from matplotlib)
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C:\Program Files\Windo X + v

| Downloading
| Downloading
Downloading
Downloading
Downloading
' Downloading
Downloading

pytz-2024.2-py2.py3-none—-any.whl (508 kB)
tzdata-2024.2-py2.py3-none-any.whl (346 KkB)
flyingcircus—-0.1.4.1-py2.py3-none-any.whl (130 kB)
six—-1.17.0-py2.py3—-none-any.whl (11 kB)
appdirs-1.4.4-py2.py3—-none-any.whl (9.6 kB)
blessed-1.20.0—-py2.py3—-none—any.whl (58 KB)
setuptools-75.6.0—-py3—none-any.whl (1.2 MB)

eta 0:00:00

Downloading
Downloading
Downloading

Downloading
Installing collected packages: wcwidth, pytz, appdirs, ansicon, tzdata, six, setuptools,

pyparsing,

scm, python-

setuptools_scm—8.1.0—-py3—-none—-any.whl (43 kB)
jinxed-1.3.0-py2.py3—-none-any.whl (33 kB)
wcwidth-0.2.13-py2.py3—-none—any.whl (34 KkB)
ansicon-1.89.0-py2.py3—-none—-any.whl (63 kB)

pillow, packaging, numpy, kiwisolver, jinxed, fonttools, cycler, setuptools-
dateutil, contourpy, blessed, pandas, matplotlib, flyingcircus, pytk

Successfully installed ansicon-1.89.0 appdirs-1.4.4 blessed-1.20.0 contourpy-1.3.1 cycle
r-0.12.1 flyingcircus—-0.1.4.1 fonttools—-4.55.3 jinxed-1.3.0 kiwisolver-1.4.7 matplotlib-

3.10.0 numpy-2.2.0 packaging-24.2 pandas-2.2.3 pillow-11.0.0 pyparsing-3.2.0 python-date
util-2.9.0.post0 pytk-0.0.2.1 pytz-2024.2 setuptools-75.6.0 setuptools—-scm-8.1.0 six-1.1
7.0 tzdata-2024.2 wcwidth-0.2.13

(plab) PS C:\plab\Scripts>

(plab) PS C:\plab\Scripts>
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AREI Lauss 2

C:\Program Files\Windo X + ~ _

PS C:\plab\Scripts> pip install scipy scikit-learn scikit-image

C:\Program Files\Windo X o - O X

PS C:\plab\Scripts> pip install scipy scikit-learn scikit-image

Collecting scipy

Downloading scipy-1.14.1-cp312—-cp312-win_amdé4.whl.metadata (60 kB)
| Collecting scikit-learn

Downloading scikit_learn-1.6.0-cp312-cp312-win_amdéd.whl.metadata (15 kB)
Collecting scikit-image

Downloading scikit_image—-0.25.0-cp312-cp312-win_amdé6d.whl.metadata (14 kB)
Requirement already satisfied: numpy<2.3,>=1.23.5 in c:\plab\lib\site-packages (from sci
py) (2.2.0)
Collecting joblib>=1.2.0 (from scikit-learn)

Downloading joblib-1.4.2-py3-none-any.whl.metadata (5.4 KkB)
Collecting threadpoolctl>=3.1.0 (from scikit-learn)

Downloading threadpoolctl-3.5.0-py3—-none-any.whl.metadata (13 kB)
Collecting networkx>=3.0 (from scikit-image)

Downloading networkx-3.4.2-py3—-none-any.whl.metadata (6.3 kB)
Requirement already satisfied: pillow>=10.1 in c:\plab\lib\site-packages (from scikit-im
age) (11.0.0)
Collecting imageio!=2.35.0,>=2.33 (from scikit-image)

Downloading imageio—2.36.1-py3—-none-any.whl.metadata (5.2 kB)
Collecting tifffile>=2022.8.12 (from scikit-image)

Downloading tifffile—-2024.12.12-py3-none-any.whl.metadata (31 kB)
Requirement already satisfied: packaging>=21 in c:\plab\lib\site-packages (from scikit-i _

www.gamedevpbru.com
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C:\Program Files\Windo X + v

| Requirement already satisfied: packaging>=21 in c:\plab\lib\site-packages (from scikit-i
| mage) (24.2)

Collecting lazy-loader>=0.4 (from scikit-image)

| Downloading lazy_loader-0.4-py3—-none-any.whl.metadata (7.6 KB)

Downloading scipy-1.14.1-cp312—-cp31l2-win_amded.whl (44.5 MB)

eta 0:00:00
Downloading scikit_learn-1.6.0-cp312-cp312-win_amdé6d.whl (11.1 MB)
eta 0:00:00

Downloading scikit_image—-0.25.0-cp312-cp312-win_amdé6d.whl (12.9 MB)

eta 0:00:00
Downloading imageio-2.36.1-py3—-none—-any.whl (315 kB)

Downloading joblib-1.4.2-py3-none-any.whl (301 kB)

Downloading lazy_loader-0.4-py3-none—-any.whl (12 kB)

Downloading networkx-3.4.2-py3-none-any.whl (1.7 MB)

eta 0:00:00

Downloading threadpoolctl-3.5.0-py3—-none-any.whl (18 kB)

Downloading tifffile—-2024.12.12-py3-none-any.whl (227 KkB)

Installing collected packages: tifffile, threadpoolctl, scipy, networkx, lazy-loader, jo
blib, imageio, scikit-learn, scikit-image

Successfully installed imageio—-2.36.1 joblib-1.4.2 lazy-loader-0.4 networkx—-3.4.2 scikit
—image—-0.25.0 scikit-learn-1.6.0 scipy-1.14.1 threadpoolctl-3.5.0 tifffile-2024.12.12
(plab) PS C:\plab\Scripts>

www.gamedevpbru.com N e
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B Microsoft Store visual studio code]

l & Q  visual studio code
Home
K <l Visual Studio Code - Insiders
. ‘NP App - . .
§ i Visual Studio Code
) %\I Visual Studio Code
) 4 | |
s Uazndng. " Microsoft Corporation
A N ' “ Visual Studio Community 2022 )
anauLng App 43% 27ratings Developer tools

IARC

Free, lightweight, extensible code editor for
building web, desktop, and mobile applications...

3+

Installed ®

@ Provided and updated by Microsoft Corporation
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)8R Python

C:\Program Files\Windo X  + ~

PowerShell 7.4.6
PS C:\Windows\System32> |

PowerShell

www.gamedevpbru.com %W/
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C:\Program Files\Windo X 4+ v

PowerShell 7.4.6
PS C:\Windows\System32> cd \plab\scripts
PS C:\plab\Scripts> .\activate.psl

PS C:\plab\Scripts> cd .. . > > o
PS C:\plab> code hello.py “ 1SN VS Code WSoU&SI0HSoLUO

PS C:\plab> | (nhashouad) twa hello.py

hello.py 3 X

C: > plab > hello.py
import numpy as np
import sklearn as sk
import pandas as pd

print("Hello, Python!")

print("numpy version ".format(np.__version__))
print("sklearn version " .format(sk.__version_))
print("pandas version "_format(pd.__version__))

X (@ Restricted Mode &Z¢” Launchpad ®0A3 @o @  Spaces:4 UTF-8 {§ Python [}

www.gamedevpbru.com W e/
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Search

@ hellopy 3 X

C: > plab > @ hello.py
import numpy as np
import sklearn as sk
import pandas as pd

print("Hello, Python!")

print("numpy version {}".format(np._ version_))
print("sklearn version {}".format(sk._ version_))
print("pandas version {}".format(pd._ version_ ))

3

X | @ Restricted Mode %Z¢” Launchpad X 0A3 Wo Q_  Spaces:4 UTF-8 {& Python

www.gamedevpbru.com Nl e
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1SonTRIUsINsU hello.py Noiu

PS C:\plab> python .\hello.py
Hello, Python!
numpy version 2.2.

O

sklearn version 1.6.0
pandas version 2.2.3
PS C:\plab> |

www.gamedevpbru.com
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lIAS8U Unity Llla: ML-Agents loolkit

« a1DUlKaa Unity Editor 2023+
. AV ML-Agents Toolkit Wiu Package Manager

. msaaaau:n Python a:lausis TensorFlow HSo PyTorch
dadouutaooudd

pip install mlagents
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pip install
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pip install torch torchvision torchaudio
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O Unity Barracuda:

- KINGouM1sSlulaa Pre-trained TRWU Barracuda Package
Wiu Unity Package Manager

* Barracuda sovsuiwalutaauuu ONNX (.onnx)
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nisoonuuu Al Tu Unity

www.gamedevpbru.com



http://www.gamedevpbru.com/

1

msd’ori*nms@auéu' (Training Environment)

* d510 Agent tutnunawisnissuswnanssuy 1wu NPC HSo
Husuq

* MHKuQ Observation (Joyan Agent LRU) ua: Action (Ms
ns:NINawsnniQ)

L =
[ =)

«Q
0

oAl Reward System twoniKuasivdadiHsSUNIsNs:=N1N
NnAaov
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pastNsuluLlaa

« 76 ML-Agents Toolkit tnsulutaa Al Tu Python
. (D2810NISINSUAIYAED

mlagents-learn config.yaml --run-id=my_first_run

e LlWWoMIstNsuLasaau Twiaaoniswiduiwa .nn doawisnuuts
Tu Unity Ta
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nisunlutoatduats

- nTwWalulaa .nn 7atu Unity

. ?8_' Behavior Parameters tu Inspector uov Unity WO
1oulovlulaanu Agent
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N1stsulu Al wuu Pre-trained
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4 b

nasulwiluiaa ONNX

 thTutaaoIn TensorFlow KHSo® PyTorch nNnsutasauad tHudavo
lWu ONNX uazuntdn Unity Wiu Barracuda

« doogronisiidavoin PyTorch

import torch
torch.onnx.export(model, input_tensor, "model.onnx")
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Niststu Unity

» iwuAduTwiuud NN Model ua:avAiduwa/tordwatu Inspector
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NPC fusuddioola

* d510 NPC NISgusSwnONSSUyoorLau wsu Niskaukan, nisloud

* 76 Reinforcement Learning nu ML-Agents
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(Dynamic Difficulty Adjustment)
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Unity ML-Agents Documentation
Barracuda Documentation
TensorFlow for Unity
PyTorch Tutorials
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NIST8 Machine Learning nudayagruHNius1gdu
gouHav 5 U ua:ts Ul Toolkit asiokundasudu
1GoU ua:UNAauNISNIUNIYAIDIUKNID UADSIYVIUNA
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\ -
\

viachine Learning

e 76 TensorFlow HS9 PyTorch dHsunisasioluiaa Time
Series Forecasting

import pandas as pd
import tensorflow as tf
from sklearn.model selection import train_test split

# THaavoyadata = pd.read_csv("temperature_data.csv")
data[ 'Date'] = pd.to_datetime(data[ 'Date’])
data.set _index('Date', inplace=True)

www.gamedevpbru.com
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dsioygavoya

data.index.values

= data[ 'Temperature'].values

train, X test, y train, y test = train test split(X, vy,
test size=0.2, random state=42)

#
X
y
X_

# asholulaa

model = tf.keras.Sequential([
tf.keras.layers.Dense(64, activation='relu’,input shape=(1,)),
tf.keras.layers.Dense(64, activation='relu’),
tf.keras.layers.Dense(1)])

model.compile(optimizer="adam', loss='mse’)

www.gamedevppbru.com
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# 1nsuluLaa

model.fit(X train, y train, epochs=100,
validation data=(X test, y test))

model.save("temperature predictor.h5")

www.gamedevpbru.com
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G

unnlutaatusduuu .h5

 lutoauawisnlkaatu Unity Wiu Barracuda aiHsunis
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n1sasiv Ul adg Unity Ul Toolkit

e d510 Layout acg Ul Toolkit:
« IwuwasuAsudu/1dou/U ua:Ju "rMuewa”
« adouvlAa UXML

<Ui:UXML xmlns:ui="UnityEngine.UIElements">
<ui:VisualElement>
<ui:lLabel text="nmungAQrurnu" />
<ui:TextField name="dayInput" label="Ju" />
<ui:TextField name="monthInput 1abe1-"unau />

<ui:TextField name=' yearInput label="U" />
<ui:Button text="Murgwa" name="predictButton" />
<ui:lLabel name="resultlLabel" text="wadawsSo:uaaond" />
</ui:VisualElement>
</ui:UXML>

www.gamedevpbru.com
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O ~
? .

4 i L# Script aiHsunNiIssuuolallazNISwaINsu

using UnityEngine;
using UnityEngine.UIElements;
using Unity.Barracuda;
public class TemperaturePredictor : MonoBehaviour{
public NNModel temperatureModel; // Tuiaanutdntu Unity
private IWorker worker;
void Start() {
// THaalulaa
worker = WorkerFactory.CreateWorker(temperatureModel);
// wWnino UI
var root = GetComponent<UIDocument>().rootVisualElement;
var dayInput = root.Q<TextField>("dayInput");
var monthInput = root.Q<TextField>("monthInput");
var yearInput = root.Q<TextField>("yearInput");
var predictButton = root.Q<Button>("predictButton");
var resultlLabel = root.Q<Label>("resultLabel");

www.gamedevpbru.com
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e

| C# Script aaHsunissuvayalla:NISwaInsu

U

4 10§

// tWUWONSUTRUU
predictButton.clicked += () => {
// QudoyadInwosu
int day = int.Parse(dayInput.value);
int month = int.Parse(monthInput.value);
int year = int.Parse(yearInput.value);
// dsiodoyasuwa
Tensor input = new Tensor(1l, 3); // ddagrvduwa [U, 1dou, Sul
input[@, @] = year;
input[0, 1] month;
input[@, 2] = day;
// sululaa
Tensor output = worker.Execute(input).PeekOutput();

float predictedTemperature = output[0Q];

www.gamedevpbru.com
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// udaowaaws
resultLabel.text = $"9runnidnAanisnl: {predictedTemperature:F2} °C";

// mAdW&a:=o1a Tensor
input.Dispose()
output.Dispose();

Fs
}
void OnDestroy()
{
// Ua Worke
worker.Dispose();
}

www.gamedevpbru.com
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1ouaalutaanu Unity

e UWlutaa .onnx HSD .h5 1W1Tu Unity Wwiu Barracuda
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