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IPRE Robot Kit - Bryn Mawr College, Spring 2009

Software

Manual - install

Hardware

Hard - Robot hardware that currently runs with Myro (P

Curnculum

= Learning ing With

= Demo Programs - Simple programs that demonstrs output of

Assessment, Outreach, and Workshops

Institute
for Personal Robots
in Education

Robots Available!

The robots we have developed for use in our
curricula are now available for sale. The entire
robot kit {robot + Fluke add on board) is
available for $199.98 at Georgia Robotics.

Check out the list of schools who are testing the
IPRE Robot.

'gaonftﬂis&sine.s@

Robuts

In education

Our Mission

The Institute for Personal Robots in Education
(IPRE) applies and evaluates robots as a context
for computer science education. IPRE is a joint
effort between Georgia Tech and Bryn Mawr
College sponsored by Microsoft Research. At
Georgia Tech, IPRE is associated with Robotics
and the College of Computing. At Bryn Mawr
College, IPRE is associated with the Computer

Science Department.

Our old site is here in case you need to find
something that isn't on the new site yet.

BRYN MAWR

Copyright @& 2007 Institute for Personal Robots in Education. All rights reserved. Last updated: Feb 27 2008




Background

* Leveraging Institute for Personal Robots in Education
(| PRE) — http://www.roboteducation.org/

— Multi-university/corporation educational environment
— EXx. Used in intro comp sci course @ GIT (CS1301)

« Key elements
— Mobile robot hardware: IPRE Scribbler, Roomba, SRV-1

e Sensors, cameras, Bluetooth, firmware, PCB ECAD, ...

— Mobile robotics s/w platform: Myro (Python-based libraries)
» Primitive operations ... image processing, intro ~Al, ...

— Domain context
» Multi-unit systems, command & control, reusability, ...

* Low-cost and open (non-proprietary)
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Objectives

Education platform: Learning SysML activities

— Used in hands-on courses
(industry short courses, university courses, ...)

— Model it and run itt—"/t’s not just for documentation anymore!’
System run-time operation demo aided by SysML

Research & demonstration testbed

— A mechatronics system — a type of cyber-physical system
— INCOSE MBSE Modeling & Simulation Team and other projects

Embedded software / firmware

— Hardware-software relations, real-time factors, ...
Executable SysML across multiple constructs
— Activities, parametrics, state machines ...

* Misc: instance levels, versioning/config mgt.
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Resources for Myro Software & RoverisaiewezigE

wiki.roboteducation.org

bdd [Package] RoverHardwarePlatforms [ @definﬂinn ]J |

(A) Software: Myro
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from myro import *
initialize("com29")

Scribbler / MyroMagic De
Executable SysML Activity Model [1 - or

forward(1, 1)
turnRight(1, .4)
forward(1, 1)

Resulting python script — ;3;32;%?2(11,).4)

(simplified view; see actual in later slide) turnRight(1, .4)

forward(1, 1)
turnRight(1, .4)
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from myro import *

Scribbler / MyroMagic De niaica(comz9)
Executable SysML Activity Model [2 - a senses()
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Scribbler / MyroMagic Dem
Executable SysML Activity Modeling [acti

opaque behaviors
(native code segments)
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Support for Basic Object Flows (as of MM v0.3.4)
(act [Activity] Aot _Guadruple_nput [ Act_Guadriple_input u\ _
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Decision Nodes / Guard Conditions

and Merge Nodes

act [Activity] DecisiontodeTest! [ 55| DecisionMadeTest1 ]J

. &0 (n0: ShanensnrsSl.ﬂt#ls Jl#Teeprhl

start
=¥
""nz ¥ GnBackwa#I:I i
decision node \T
guard condition =
(with sensor reading) = lgetLight('left’) = 2000]

;‘. Georgialnstitule
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el

"' n10 : Beep

merge node
el2

i)

el3

e [getLightrleft™) = getlight("right")]

end

AN

A fewy cavests about getlight() sensors:

11 For these sensors, the "front” of the rover iz opposite the
movement direction, =0 "left" iz actually on the right side. This
caveat iz due to plain Scribbler orientation being opposite vs. IPRE
Scribbler orientation. But rightleft for movement commands is
generally as expected (i.e., rightdeft for all sensors is generally
opposite rightlett for Myro movement commands).

21'When the environmert iz relatively dim, the light =ensor reading
i= & higher value (e.g., 2000 or above), which is the opposite of
wehiat you might normally expect.

When the environment is relatively bright, a light sensor reading
wiill be & lowwer walue (2.g. 500 or less).

BEe aware that covering a light sensor swith yvour finger or &
narmal piece of paper does nat make it much darker. ¥ou need
samething thicker and mare opague.

£
&3 [getlight("left") == 2000]

‘n&: GnBackwarrI.llj i

&9 [getLight{"lsft") == getLight("right")]

" no: TurnLei‘I['I.| i




Python IDLE Viewer/Editor

Resulting Script for DecisionNode Test

=0l =10l
File Edit Format Run Options  ‘Windows  Help File Edit Format Run  Options MWindows Help
# autogenerated 2011702701 09:02:21 by MyroMagic +0.3.4 build 05.01 = def DecisionMNodeTestl DecisionMNode néi): ;l
from myEo ilmport # # path 21l to action nll
initialize ("comll™) Waitdsec ()
ecisionNodeTestl () # path =12 to action nlZ
Eeepi]
def DecisionMNodeTescl():
# path 213 to decision node nl3
# path e0 to action no DecisionMNodeTestl DecisionMNode nl3 ()
Showlensors3tatus ()
# path el to action nl def DecisionModeTestl DecisionMode nl3 () :
Eeen () # path =8 branch
if getlLight ("left™) > getLight ("cight™):
# path eZ to action nZ
GoBackward () # path =28 to action nd
Beep ()
# path 3 to decision node n3
DecisionlodeTestl_Decisionlode_n3d () # path £9 hranch
if getlLight ("left™) <= getLight("rightc™):
def DecisionModeTestl DecisionMode nd () : | # path =9 to action n?
TurnLeft ()
# path ed4 branch
if getLight ("left™) > 2000: # Opagque hehavior library
# path 4 to action nd def ShowSensorsitatus() :
GoForward() Senses|)
# path =10 to action nid cdef Beep():
Eeepi) heepi(l, 440)
# path ef to decision node né def GoBackwardi):
DecisionNodeTestl DecisionNode néi() bhackward(0.6,1.3)
# path e85 branch def GoForward() :
if getLight ("left™) <= Z000: forward(0.6,1.3)
# path =5 to action ns def Waitdsec|():
GoBackward () waiti4)
# path e7 to decizion node né def TurnLeft():
DecizionNodeTestl DecisionMNode néf) turnlLefrti(l, .27) |
- -
Lri 4|Cal: O Ln: 88|Col: O
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