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Two small stories










Software iIs
fundamental






Good Software
IS fundamental



Software Engineering

Time
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Software Engineering
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Brainpower



Software Engineering

Brainpower =
Problem complexity +
Technology complexity



What do we want?




Waste less time In
Incidental complexity

Use time on
fundamental complexity



Example

“‘But why is the robot executing this behavior now?”

(What is the internal state of the algorithm)

“What would happen if | change epsilonto 5 ?”

(What are the correct parameters for the algorithm)
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Spend brainpower on the
complexity of the task

Have an immediate
connection to the
behavior



Live Programming
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//
function drawTree () {
var blossomPoints = [];
resetRandom! | ;
drawBranches(@, -Math.PI/2, canvasWidth/2, canvasHeight, 30,
resetRandom! ) ;
drawBlossoms (blossomPoints);
}

function drawBranches (1,angle,x,y,width, blossomPoints) {
Cix.save!l );

var length = tween(i, 1, 60, 12, 3) » random(®.7, 1.3);
if (1 == @) { length = P7; )}

ctx.translatel(x,y);

ctx.rotatelangle);

ctx. fillStyle = "#000";

ctx.TillRect(®, -width/2, length, width);

Cix.restore!l );

var tipX = x + (length - width/2) + Math.cos(angle);
var tipY¥ = y + (length - width/2) * Math.sin(angle);

if (1> 4) {
blossomPoints.push( [x,y, tipX, tipY]);
}
if (1 <6) {
dramBranches(i + 1, angle + random(-0.15, -0.05) + Math.
drawBranches(1 + 1, angle + random( 0.15, 0.05) * Math.
}

else if (1 < 12) {
drawBranches(i + 1, angle + random( 0.25, -0.05) + Math.
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Immediate Connection
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Ctx.save!l);

var gradient = ctx.createlLinearGradient(0,0,0,canvasHeight);
gradient.addColorStop(®, “#bdedfe");
gradient.addColorStop(1, "#d3f8ff");

ctx.fillStyle = gradient;
ctx.f1llRect (9,0, canvaswidth, canvasHeight ) ;

ctx.restore! );

, | ctx. fillStyle = “gecff6a”;
ctx.fillCircle(380, 99, 67);

// -
//
// mountains
//
function drawMountains () {
resetRandom!( ) ;
drasMountaini( 130, "#8bb2bdb");
drawMountain(50, "#618087");
}

function drawMountain (offset, fillStyle) {
var x = 0;
var y = canvasHeight - offset;

ctx.beginPath();
ctx.moveTo(x, y);

while (x >=0 &5 x < canvasWidth) {

X += random(2,10);
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Live Robot
Programming
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Fundamentals

e | ive Programming Language
e For the behavior layer of robots

e Nested State Machines



Machines, States

x — O Live Robot Programming Ul
+Var +Mach +State +Trans +Event Machines: Selected Machine:

s Tick - Tock

N~

Variables:

[0 Pause In Step Int  Reset Int Set Insp

23
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Variables, Actions

Demo time!



Immediate Connection



More about the language

i tha . nanar
T TS PP Tl

on the website.
http://pleiad.cl/LRP



http://pleiad.cl/LRP
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Conclusions

e | ive Robot Programming: Yes you can!
e State machines are resilient

o Experience: radical speedup



Immediate Connection



Future Work

e Refactorings to avoid restarts
e Test expressibility of the language

e Modularity and reuse of behaviors



http://pleiad.cl/LRP



http://pleiad.cl/LRP

Active State

+Var +Mac +State +Trans +Event Machines:

(var £ vel := [0.25])

(var t vel := [0.3))

(var min distance := [0.3])

(var robuladb :+« |[RobulabBridge uniguelnstance))
(machine Tito

;i States
(state forward Tito
(onentry [robulab value forward: f vel value])) .

(state stop
(onentry [robulab value stop)))
;7 Transitions

(on obstacle forward -> stop t-stop)

(on noObastacle stop ~> forwvard t-forwvard)

;; Events

(event obstacle [robulab value isThereAnObatacle:
min distance value])

Variables:
(event noObstacle [(robulad value 9 0.5
. min cistance °
isThereAnObatacle: min distanc 'al t -
sThereAnObstaclie: min distance vaiue) not)) robulab 3 Robulat:
) f_vel 0.25
(spawn Tito forwd t_vel 0.5

forward

" 2
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Active State

sVar +Mac +State +Trans sEvent Machines:

(var £ vel := [0.23)) &
(var t wvel 1= [0.3))
{var min distance 1= [0.3)])
(var robulad := [RobulabBridge uniguelnstance))
{machine Tito
i: taten
(state forwvard Tito
{onentry [robulad value forwvard: f vel .

valuve)))
(state stop
{(onentry [robulad value stop)))

tumRight

(state turnleft .
. stop

{onentry [robulad value turn: T vel value)))
(state turaRight .
(onentry [robulad valee turn: T vel value
Regeted))) Variables:
1: Tranaitions ——y ~ g1 forward
(on obatacie forwvard -> stop t-stop) robulab a.‘lobu'at ‘
{on noObstacle stop ~> forwvard t-forwvard) { vel 0.2%
(on rightObstacle stop ~> turaleft t-iturn) t_vel 0.5 turalLeft
{on leftObstacle stop ~> turaRight t-rturm)
(on noObetacie turnleft <> stop t-tistop) ‘

(on noObetacle turnRight ~> stop t-tretop)

:1; Events

(event obstacle |[robuladb value 1aTherednObatacle:
n.n_dx:l.ncc value))

(event noObstacle |[(rodbulad value
isThereAnObstacle: min distance value) not|)

33




Immediate Connection



