EINDHOVEN
UNIVERSITY OF
TECHNOLOGY

Midterm Presentation Restaurant Challenge

Team Rosey

Rainier Heijne, Lotte Rassaerts, Tom Minten, Lowe Blom, Marijn Minkenberg, Eline Wisse

e 4SC020 - Control Systems Technology group




Requirements

Able to drive in all
lighting conditions

Dont have to

Able to serve all i
e charge during izs]
tables any time ey, ervice —p  large
RELIABILITY DURABILITY e

Short stop time

Can handle any

yout Input table order
ADAPTABILITY
Deliver orders
quickly Take shortest path
possible to each table
EFFICIENCY
Returns after task
Doesn’t bump into
/ objects or people
Smooth and
Safe for the Predictable path

—

Friendly to customers

Has voice
notifications

SAFETY
. ————
. o Has low
Maximum Kinetic mass
energy

Legend:

,~ Environment Border System

Requirements  Requirements  Requirements Assumption Out of scope Function




Able to drive in all
lighting conditions

Able to serve all Dont have to

; charge during Has
tables any time ey service p large
RELIABILITY DURABILITY patieny

Short stop time

Can handle any
layout » |nput table order




/

Can handle any
layout » Input table order

ADAPTABILITY

Follow path quick —P’

Returns after task

Deliver orders
quickly Take shortest path
possible to each table

EFFICIENCY

Doesn't bump into

/ objects or people

Smooth and
Safe for the .y Predictable path

environment



/

Smooth and
Safe for the Predictable path
environment —>
SAFETY

Has |
Maximum Kinetic > r?'nsas?sw
energy
Friendly to customers
\ Has voics
notifications
’ .
¢+ Environment Border System _
Requirements Requirements Requirements Assumption Out of scope

Function




Requirements

Able to drive in all
lighting conditions

Dont have to

Able to serve all i
e charge during izs]
tables any time ey, ervice —p  large
RELIABILITY DURABILITY e

Short stop time

Can handle any

yout Input table order
ADAPTABILITY
Deliver orders
quickly Take shortest path
possible to each table
EFFICIENCY
Returns after task
Doesn’t bump into
/ objects or people
Smooth and
Safe for the Predictable path

—

Friendly to customers

Has voice
notifications

SAFETY
. ————
. o Has low
Maximum Kinetic mass
energy

Legend:

,~ Environment Border System

Requirements  Requirements  Requirements Assumption Out of scope Function




State diagram

Define
new order

No orders
in list
Return
to base

All orders
delivered

New order
From list

No local path found

Pose not found

Pose found

Global Local
Pathfinder navigation

Localization

Path not
Nothing found
appened

Map update
required

Path found

Request
open door

Local solution
found

Encounter
door

Finished LOSF
order location Path blocked
Arrive at
Deliver table Drive

according
to plan

order at
table

Back Finished
at base



Data flow diagram

Update Map
Localization
(particle filter)
Laser

Base
Odometry controller

Updated map

A 4

Robot pose on map

Global planner

Local
navigation

Path to order Table order




Design choice

* Global Path planner - A*

+ Fast
+ Optimal for given grid
+ Easy implementation

* Local path planner - Open space with potential field

+ Relatively simple concept for object avoidance
o Heading determined through Open space = fast
o Driving using potential field 2 smooth

+ Only uses positive sides of each method

* Localization - Particle filter

+ Fast implementation
+ Fast convergence in case of unknown position

e Supervisor that handles the state flow



Nice to haves

e Return to base after job
e Update “true” world map based on measurements

* Anticipate on dynamic objects
* Change direction when moving object is detected



Questions?



Discussion

* Nice to have: Update “true” world map based on measurements
- Is this even possible with dynamic subjects?
- When to update world map?
- When to delete parts of map?



