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No roboft is an island

e The robotis only a small part of a robotic system.

Kiva */ Amazon Robotics

* Raffaello D’Andrea



Robotic systems

e Therobot:
e The hardware: ...
e The software: ...
e The other robots
e The other machines
e The infrastructure:
e The network

e The power

e The people, including:

Supervisors
Safety operators
Customers

Data annotators

QA



Classical robotics development

e The old model of development:
e design
e product development
e integration ("system integrators")
e installation

® support



Modern robofics development

e Aspects of modern robotics development:
e The system is continuously evolving.
e Agile development.
e C(Continuous integration.
e There is continuous feedback from deployment (sensors, user feedback)

e (reatimportance of data.

e We will see some of these “best practices” in the class.



Exameple of cloud prireline for object detection

e Robot collects data e Failures are sent to the annotators

e Models are learned in the cloud e The annotated data becomes part of

the training set
e Regression tests in the cloud
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Tools make the professional
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Engineering tools of the 40s

m e
f.
L. g ! i <9% AR é ‘f Lt el <gls I <

] u;,“ :'
A }cI|||l|l|||||l|||||?|I|l|l|i|||l|hlll§||||!1|H|m|||m§||1Im|§||||-fn|| 11 811 II|II|I||lIll§lIII|IIII$Il LS e
l Moot R I|I|I|I|||||||Iél|l]||l|l|l|l|l|l|l&HII||1II£IIII|HII§H[I|III Jfllllgllllsll 1 II||||’I|||[|||I£I||||]| II‘, =1l [T
?00‘55% Isﬁq ” I IB(}IOI e ||||1g:}5|.|||.||¢.|. ||1|?1.|.|.1.,—,“||é.|
S 11 NN NSNS ERN Ll llll<llllllll| 111l | l<l ] 1] DR ety lll l‘!lllII[I[HI]IIIIIIIHI 1 [ﬁ III
LOCLOC S <=18I4||6||l||l|lllll”|||I|||||||8|l|Illlllllllllglal|lII|llIll|III||||J||||l|l_ié|i|5|||llll|[thlllil bIIIIIIIIII[1III <é[6 = [I[ll l‘
| SPEED RULE G L1 I Lilin || || ]r NN NRAA A, JlJlLl 113, R U 1y |||||||11? I I||1||||I1| = ﬁll$l
) IIIl[lllﬂ |IHTITI|IIll|I[l|||lﬂ1]|ll]llll|l|ll%||I|I NN %Ik || |I|I|I|IJ‘ I||I|I|I|I|||||Ié|||III&lléIIIIIII J,H T Ilélllllllllyl (1111 ‘ -
Dl ; ¥ i <6 N Il‘lllh|I I<lz lII{IIIII Illllll lHIIIHH TITT llll IRRRS A A UL B RERI Il“lhl IlLl“Illlll“IlllllIllllllllllllllllilljlllllllll Jll|lllll|}|llll”lﬂ l%‘ﬂlnl
| P RARA IR DD R AR IA ééJ{ééillll ULy IA éé éé

'
7

Slide rule
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Tools of the 1950s
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Punched card
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This stack of 62,500 punched cards — 5 MB worth

— held the control program for the giant SAGE
military computer network. (link)



http://www.computerhistory.org/revolution/memory-storage/8/326/924

Tools of the 1960s
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Tools of the 1960s

e Director of the Software Engineering
Division of the MIT Instrumentation

Laboratory next to the source code for
Apollo 11.

e You can find the code on Github at:
https://github.com/chrislgarr

Apollo-11

Margaret Hamilton (1936-)


https://github.com/chrislgarry/Apollo-11
https://github.com/chrislgarry/Apollo-11

“Core rore memory” used by the Arollo program

e (Computer memory was represented by
magnetic ropes, woven together by old
ladies.

e LOL memory = Little Old Lady memory

e One of the main problems was reducing the
source code size, and the slow speed of old
ladies.

e Read about this and other interesting
stories in the Tindellgrams.

Rope memory


http://tindallgrams.net/

ools of the 1970s

HP-35

Pascal

>DIR in TURBO PASCAL

Peter Zevenhoven

program Turbo_Fascal _directory;

A

i{een voorbeeld dat laat zien hoe sen TURED FASCAL programma eruit ziet; TURBOY
{PASCAL iz een programmeertsal die (onder meer) onder het CF/M besturingssys-}
{teem draait.’}

{de procedure GEEF_IMHOUD is een zelfstandige procedure welke in staat iz del
{inhoud van een CP/M schiif weer te geven (DIR)Z

procedure geef_inhoud: {geef disk-directory’
const
extend = 123 {de index van de directory extend}
setDMA = 2&3 O H
searchfirst = 17; { » CP/M (bdos) functie codes ¥
searchnext = 18; i/ ¥
var
FCE rarray[0.,22]1 of char;
directorynamen tarrayl0,.3,0..311 of charg
drivenaam tcharg
index,regelaantal, directorycode :integer;
gevondennaam sstringll13;
begin
writeln;
write('De inhoud van disk? (toets A of B): ");
repeat
read{kbd, drivenaam);
drivenaam:=upcase (drivenaam);
until drivenaam in ["A", "B 1;
writeln(drivenaam);
writeln;
regelaantal 1 =0;
FCB [OY:i=chr (ord{drivenaam)-44); {plaats drivenaam in FCEX
for inde 1 to 11 do FCBLindexl:i="7"; {alleen vraagtekenz in de filenaam}
for index:=12 to I2 do FCRBLindexl:=chr(0); {wiz de rest?
bdos (setDMA, addr (directorynamen)) ; {waar de namen komen moeten}
directorycode: =bdos (searchfirst, addr (FCEY) ; {zoek eerste naam in directory?
while directorycode<I55 do {zolang het einde nog niet gevonden iz...}
begin
it directorynamenldirectorycode,extendl=chr () fle entry van die naam?>
then begin {ia, printen’
if regelaantal >0 then write(® 1 7);
write(copy{(directorynamenldirectorycodel,2,8), 7.7}
for index:=9 to 11 do
write(chr (127 and ord{directorynamenldirectorycode,index1)));
regelaantal i=regelaantal+1;
if regelaantal=% then begin {marximaal S per regell
writeln;
regelaantal:=0;
end;
end;
directorycode: =bdos{zearchne:t) {zoek de wvolagende naam}
end;
writeln;
writeln;
end;
begin

geef_inhoud;
end.



Robots of the 1970s

e “Shakey’, the first “embodied - —— |
intelligence”. e .*

e Documentary.

wiier

CASTER
WHEEL

Shakey the robot


https://www.youtube.com/watch?v=GmU7SimFkpU

Tools of the 1980s

Amstrad 84K Microcomputer (v1)
+1954 anstzeg Gonsens BTSSRI

BASIC 1.0
i.ldy

PIC ectivio._compoizione_Espasiai
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Tools of the 1990s

e Modelling software

e Computer-algebra systems Wolfram Mathematica

‘ MATLAB

%

driveSine lossyGear
1; torgque1 inertial . torque2 i

Y/ o] Tatpeo] a7 I

freqHz=2 duration=2
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Tools of the 2000s

e Robotsimulations
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Tools of the 2010s

What's cool in 2017

e Source code management ) )
still cool in 2018! and 2019!
e Issue tracking |B git and 2020!

e C(loud storage
) GitHub

o circleci

e C(Cloud computing
e C(Continuous integration

e C(Configuration management

e Project management amazon

web services

&> docker




Take-away points

e Therobotitselfis just a small part of a modern robotic system,
which includes robots, people, local infrastructure, remote infrastructure.

e There are new development methods and tools to learn.

e Formulas are useless if you cannot translate them into action.

e Nobody will do it for you!

“smart, and gets things done”

® p.s. You are not competing with whom is around you,
you are competing with everybody else in the world...



