Pt el S - P e
ot L vk g O

MRC Hospital challenge - Group 6

Joep Selten, 0988169
Emre-Peniz, 0967631
Aris van leperen, 0898423
Stan van Boheemen, 0958907
Bram Schroeders, 1389378
Pim Scheers, 0906764

. . ' EINDHOVEN
Department of Mechanical Engineering UNIVERSITY OF



Information Architecture

Strategy

FSM, states

DriveToCabinet
CloseToCabinet
AtCabinet

Discrete Situation

Monitor

*

* What is the next cabinet

* Determine state

-

* Have we arrived at cabinet(
*

Current World Model

Mapping/Localization

World Model

*

* Store global map
* Store current robot position

*

L-
Updated World Mode|

*

State pe
Y Y
Control
* Go to point

* Calculating path

Actuation

Actuators

Y

Perception

*

* Filter Data

* Locating current robot position
.

A

Scan data

Sensors

Visualization
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Monitor and Strategy

e State machine to distribute tasks
e Guards are determined in monitor

Load mission

\\\\\\\\

DRIVETOCABINET]

Follow path close to cabinet
etection

ICLOSETOCABINET|
Precise positioning

A

ATCABINET
|||||

FINISH
Stop
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Perception

Global localisation using Monte Carlo Particle
filter

* Not limited to parametric distributions

* Outperforms histogramfilter and is more easy to implement

* Update with odometry data and adding more uncertalnty to
account for drift ,

Feature-based sensor model

e Convex and concave corners as features
Observed convex corner

© observed concave corner
© Mapped convex corner

© Mapped concave corner

TU/e



PlotGlobalWorld() emc-sim




PlotGlobalWorld() emc-sim




PlotGlobalWorld() emc-sim




Worldmodel

 Stores global and local world models

(x=486, v=209) -~ A=55 G:55 B:55 (x=296, v=388) -~ A=50 G:50 B:50

i plotlLocalWorld() emc-viz TU/e



Control

Global path planning - A*
» Strategically placed waypoints.
* A* algorithm

* Breaking Links.

* Recalculation of path.

Local path planning - Potential field /eB

* To avoid cutting corners or hitting objects with
Perso 5
§<—PotFieIdRad ' S @

inaccurate localization.
9 ,,,,,,,,,,,,,, TU/e

* Local minima not expected due to waypoints.



(x=0, y=386) ~ R:100 G:100 B:100




Discussion

* Object detection

 Validated individual components
 Testing for robustness
 Combining components
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Appendix slide 1 - Potential field

+ Cutting the corner, found in escaperoom challenge, will be
avoided by potential field.

+ Without localization, the robot will not bump into walls or objects.
+ Combination with A* will provide very little local minima and these
are thus not to be taken into account.

http://cstwiki.wtb. '
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Appendix slide 2 - Full Software
Architecture

Strategy Monitor
2 I Perception
FSM., states: ."./Hs?'wonfoadeq() el e T et
Init -PositionConfirmed( ) urrent Vwor ode ol - )
" Localization Discrete Situation Allignmentraiied() ( pherba
DnvLPTc;Cabmm - = - -NextCabinet( ) " Edge dorcc.rfon
T CloseTolabine -ArrivedAtCabinet( ) * Line detection
o_sf, toL.abinet -PickupCompletedy( ) pe * Translate data to coords
_ AF(,AI)IHE‘T -MissionFinishedy ) * Locating current robot position
— Finish —Pahr.‘h?u dafet
Failsafe pdate() A
A
-GetState(') Mapping/Localization
Scan data
World Model
* Various structs
* Store global map
State * Store current robot position Sensors
* A* waypoint declaration+evaluation
* Object detection |-
! Updated World Madel
Yy
Control
-Followwall( )
-Shutdown( ) Actuation Actuat
; o ctuators
-GoToPoint( ) --- Function
-Rotate( ) *** Functionality
-DeclareCabinets() State
-calcPath()
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Appendix slide 3 - object detection
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Perception
Object detection

L —Object Lines—p

WorldModel
Object/Links

Changed links———p»

Path links——p»

Path Links

Control
Calculate Path

«4——Update Path

Monitor

Check if path is
still valid
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