
SOSCON 2018

SOSCON
Unity ML -Agents

Unity Technologies Korea | Lead Evangelist | Jihyun Oh

Hanyang University |  Automotive Engineering |  Kyushik Min

2018.10.17



SOSCON 2018

Introduction of ML agents | Jihyun Oh

How I met Unity | Kyushik Min

01

02

Unity ML -Agents



SOSCON 2018

Visual Complexity Cognitive ComplexityPhysical Complexity

ML Training Environment Requirements
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The Unity 
Ecosystem



SOSCON 2018



Making environments
in Unity

is not hard
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Unity ML- Agents Workflow

Create Environment Train Agent
s

Embed Agent
s
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Unity ML- Agents Workflow

Create Environment Train Agents Embed Agent
s
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Imitation Learning

Collect demonstrations from a teacher Learn policy via imitation
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Unity ML- Agents Workflow

Create Environment Train Agents Embed Agents
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Embed Agents (Unity)

Ά Simply import a .bytes file (traine

d brain) into Unity project

Ά Set corresponding brain compone

ÓÙdÙÔd̆®ÓÙÊ×ÓÆÑ̇dÒÔÉÊr

Ά Support for Mac, Windows, Linux, 

iOS, and Android.
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Virtual Environments for 
Autonomous Vehicles 
Development
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Why Virtual Environments ?
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Simulation can get autonomous systems 
ready for unforeseen scenarios and edge conditio

ns 
in a fast and cost effective way.

Why Simulate? 
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Reinforcement Learning
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https:// github.com /Unity -Technologies/ml -agents
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Å Hanyang University MMC Lab. PhD candidate

Å Operator of Reinforcement Learning Korea (Facebook) 

Å Machine Learning Camp Jeju 2017 Participant

Å Modu Lab. Deep Learning Intensive Course

Å Seminar Lecturer at Fast Campus

Å Online Lecture Instructor of Programmers

Self Introduction

Kyushik Min
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Self Driving Car Driver Assistance System
(DAS)

Vehicle Control



SOSCON 2018Self Introduction

Applying Deep Learning and RL to Self Driving Car 

Reinforcement Learning (RL)

Machine Learning

Deep Learning



SOSCON 2018

How I Met Unity
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Breakout Pong Tetris Wormy Gridworld

https://github.com/Kyushik/DRL
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Project Proposal

Å Goal: Making Agent, which drives fast with minimum unnecessary lane change

How I met Unity

Lane Keeping Lane Change Cruise Control

Proper choice of these functions can implement self driving car => Reinforcement Learning
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Project Proposal

How I met Unity

Emergency Braking Lane Change Prevention

Action selection of RL is unpredictable => Applying collision avoidance system
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Project Proposal

Add Vehicle Sensors!!

Å DRL algorithms are already implemented!! (DQN, DDQN, PER, Dueling DQN)

Å But there is no simulator, which satisfy these conditions!! 

How I met Unity

Vision LIDAR RADAR
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Project Proposal

Making Simulator for the Project

Å Making simulator without pygame
ï In the case of Pygame, it is hard to make 3D game

ï Sensor making or collision check are hard to implement

How I met Unity
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Sensor configuration

How I met Unity
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Vision

LIDAR

Sensor configuration
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Actions

How I met Unity

Keep current state Acceleration Deceleration

Lane change (Right) Lane Change (Left)
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Project Overview

How I met Unity

Front Camera

Sensor Data

DRL Algorithm
Vehicle Control

DAS
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Communication between Unity and python

How I met Unity

Deep Learning Libraries
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Camera Image 

Sensor Data 

Reward

Terminal

Action

Vehicle Simulator DRL Algorithm

Socket

Communication between Unity and python
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Communication between Unity and python
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Result

How I met Unity

Before Training After Training
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Å There are lots of bugs in the implementation using Socket

ï Communication is disconnected after a certain length

ï It needs lots of coding for minor changes 

ï Sync problem

ï There is a difference in speed between Unity and python code

Å Trying to solve problems for about 1 to 2 months

ï Almost 70% of the problems were solved!!

ï I had a plan to upload it on Github

How I met Unity

Socket

Communication between Unity and python
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2017 . 09 . 19
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Vehicle Simulator Unity ML-agents
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Speed Lane Change Overtake

Input Configuration Average Speed (km/h) # of Average Lane Change # of Average Overtaking

Camera Only 71.0776 15 35.2667

LIDAR Only 71.3758 14.2667 38.0667

Multi-Input 75.0212 19.4 44.8
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Simulator Ver. 0.1 Simulator Ver. 1.3



SOSCON 2018How I met Unity

https:// github.com/MLJejuCamp2017/DRL_based_SelfDrivingCarControl

https://github.com/MLJejuCamp2017/DRL_based_SelfDrivingCarControl
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Agony of those who study RL Environment for verification
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Reinforcement Learning
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Taeyoung Kim Hyunho Lee
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