
1

Introduction to Autonomous Mobile 

Robot Framework

Jan.19 2018



2

Outline

System overview

Hardware framework

Software framework

 Perception

 Decision and Planning

 Control
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System overview
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Hardware
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Number Name Quantity Note

1 Jetson TX1/TX2 1 Computer

2 CTIM-ASG003 1
Carrier for 

Jetson TX1/TX2

3 2D LIDAR 1

4 Camera 2

5 RM Infantry 1

6 USB hub 1

7 IMU 1

map

odom

vehicle

laser camera

tf tree

Hardware Assembly
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 Flexible to move
 Compact structure  None omni-directional 

obstacle avoidance

 Large volume

Lidar Placement

Advantage Disadvantage Advantage Disadvantage

Open Semi-closed
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 Easy to control  Lose enemy easily  Flexible following

Fixed on the chassis Fixed on the gimbal

 Streaking

Camera Placement

Advantage Disadvantage Advantage Disadvantage

Introduction to Autonomous Mobile Robot Framework



Software
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Map

Sensing

Planning

Control

Path

Motion

Execute

Localization Single-robot

Environment

Algorithm 

framework
Algorithm 

framework
…

Decision-Making

First Infantry Second Infantry

Single-robot
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Technical Requirements
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odometry

integral

Forward Kinematics
Kinematics model

Introduction to Autonomous Mobile Robot Framework



Localization
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Markov Monte Carlo

Localization
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Monte Carlo Localization
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Mapping

Introduction to Autonomous Mobile Robot Framework



Mapping
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Global planning
Motion 

planning

Obstacle 

representation

Occupancy grid map Cluster geometric

Local planning

Map 

representation

Grid map

Map Representation
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Planning
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Planning
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Global and Local Planning
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Detection
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Armor Detection
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Decision-Making
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收到任务

忙碌

空闲

到达终点？

N

p
o
p
下
一
个
点

发送给全局路径规

划

Y

敌方位置

忙碌

空闲

到达终点？

N

发送给全局路径规

划

Y

发现敌方

忙碌

空闲

敌方丢失？

N

发送给局部局路径

规划

Y

三种模式

巡逻 定点 射击

三
种
状
态

Single Robot FSM
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Shooting
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 Single unit

 Multi-unit

 Swarms
 Identical

 Homogeneous

 Heterogeneous

 Static

 Coordinated

 Dynamic

Size of team

Morphology

Re-organize

Multi-Robot System Classification

Infantry robot
Infantry robot and 

hero robot
Infantry robot 

and UAV
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Train agents in StarCraft2 using DRL

 Huge state space

 Huge action space
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ROS Navigation
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RoboRTS
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