W
4 | Rbb b'l-icj)
CFimad 17-1R
1(8)

A robot is o pregnammable 'machine, capable of
ch“ramg oud como|ex ~tan k) o.U’i'thW\OUS\a ey
semy — o.u-lbv\amws\a “They Com %

— Sense. “\heinp e'vw(-(ov\mem"( —}h'mugh omsons
WK pamenan, aserr sand miepophoness ,

—> pxtcess mh\rmahovx ugmﬂ &mede? daﬂl%ms
omd  Savduong

=  Make deaisionn baced | om ~thein_ pxogra mming
omd - Sensen dafa -

—5 Pexberiv ach v, in 'H& naad ‘AW\A veing~
wahrs,  geduate vs, and AM\«Q{L Mmeehanis mA

PM*@“*WL&%%

X P\bbvhc,g '\‘Y\ ‘\’M P\'LO—EQW* QﬂA Fu'h;n,o_‘b
qu‘owhcb han b-u»m.z; aN m”ﬂa'ﬂﬂ povt 0%
medern  av) UroHsn  ond ‘mdustial2afion b
Senvexo ) nLoSonk !
Q)ﬁme.t\m,sed. ekb'd&mad ‘omé pwdugvh‘_y,’lra._ Robrl

con Woyk -{we.\e.sslj and mccur&'¥e\j Pcr\mxmmg
Tk oty and meone Co'nS\S‘—\-e'n’cl‘a f\k&\r\ homamns ,

- @) gmevoved Sakebtd s~ Pawnties com homd ke
dongenovs donks, prodeetimg human Wevkers

AAAAAAAAAAA


http://www.onebyzeroedu.com

v m acaidn\'\s oma i’njuﬂy}.

| (%) Twhan et capabililied t— Roved Cam  pexorm
AankhH- \oeﬂoq—\é humam \,{,m'\'\’wHOM ‘

(h) New Apolcatioms a— Ro\a&m‘\id) 1S Cbms'}cm’hz
| e_wp\v{—n&) opew'ma U'P new Possibilhien (n
VONABUA  nedd S u.u.!
-y teakthaane
w  tamubneturing

* fgdienitups-  ele

| (3 Forunt impacka—  As pebots beeme MR
coishicated  and . imtegrated T sedeky,
e y \;ava ta poJrewHai' o | -
& Trontlsorm Imao sty 14 buvtheY
F Cheste wMew J6%s "m' nbbb'ﬁdh'&fi“a\
davele pment, M\dl' main d@nome .

oN
| /_-_—'
’ .E l:' N !‘ ‘. l

e a et bhe L y
Eyalodion ob Tobeheh  Bes naseanch .2 -

. . )
! N
A i -
\ ’ : ST g 1
p .
' r
'
] )
.

AAAAAAAAAAA


http://www.onebyzeroedu.com

The dhaee  Maim  cade qoneeh . ol nobed ¢
\) Pobot mu\\vu‘“h’ﬁ me\»si\r\d m:’\“”)

9) Blolvaically Imspined Robots
3) Wb{\Q Qoho’\’s .

19605 - 9705 1 Beginmi ngs-

) Amdushiial robets  wenr tee FHvst widely
(L searehed  gmd imoke man hed rebels , beewsedn

6m Yaakp \ike manobactuving amd assembly.

19805 % Msbile amd Bislogically imspised Robels

) Bntodockon ' 0% Mablle,, Robots, which eoold

‘;mW'C im —\—\/\e,(n_ 2MVivon th.
‘li) B(o\oa{'c‘aﬂg Irngﬁ"\nl& Q_D\OO"-I begom -to apPaar

quch an'— ‘
i J*wed kg Mbﬁ‘h
# Homanotd .Kobpﬁ
19905 = EXmeSfm and Saleeftouﬁrza-l—im

-

‘) Flexivle ouo'l’omaJnm evolued ko mdoy}ncu(
Lobolz.

W) New -lgpés o5 tobets Qmenaecl

% undeawaler  Rebots
¥ percsong)l Robots

AAAAAAAAAAA



http://www.onebyzeroedu.com

e — ’

Md \0)90 g -\v Easly 26004 % Servies Rnko+c tra

—

-— —

) 120\9‘0'{"5 beaame mene spedialized im fmeH on 7,
4 Mmedioad Rovols
X £1¢\4 * Robeis

¥ ConstweHom Robuts
% Secovity pabots
¥  powey as 5ist Robyts

¥ obbler/ "ouv guide Robott -

I /

The . \a;ws' o Roboties

C\) k robot Moy ot - imJun & homam Mﬂa—
o0 trrovgh  inaetiom, . alhouw o homam

being v Comne, o M'rm

Qi) A fu’b'b“’ 'O’\OS’*' '0'59-5 ’\'\nJL O'TALTS 8’\\16‘1‘;%1
i+ by heman  bergs exerpY wWhene Svch
ordeys wou.'\A‘ ATt Wit the Tad lew.

(3) A 'hnlow* mus-} Pm+€c+ its owh existenc

5'ch ‘P‘""'}‘Lh”‘ doer not™

an  leny o
"{*

tomted i e v G ced
‘ \L}J ' / yo ! ™

geeand



http://www.onebyzeroedu.com

g “55‘{’3”& Robols based on Im{)]zmen-‘a:hon Arveas:
(D jmdﬂg}'f\d_k Rabots?e
¥ Angad s Manu boe '\v‘rma MSQm\oM lmM, U€|c{u\3,
pauw\'h'r\a ' R
¥ Feau-\vnﬁ—g" High prieeisyom, , Fowerk\il m«mpvla.'le
1opd |onge . woTkspack |

& Obheetvess dmencare ebkiciency ond prodvetivify,
dmprove  prodeed gquality  -emgont-
wcmkev Sakdrj

% S*mkm& ?ea.}umu Six ~axis anteulated axms,

colla borahive ‘twbols bor Sake  homan—
i (oot intenacton.

I

@ servier Polbots

% Anean s ealdhcane hwsd«m\& cleaning, logistie),
odscation , emiey -&«mmen-l»,

X Fe&i'vnM" demnSoyg bor @QYCC’-P‘HW\,; My\a4+{on
| Cetpm\oll]'hd) ey inter baal
* Dbnahv(ﬂ " pyovide aqsns%oma: oxid ‘Suppert

anuj) ge.'H'm&S, |.mpwod.e_ q_yah'l"ﬁ ol Wk
anrWr'm clmnaerwus AN

¥ Shiwimg Foatunes s Robohie, Vacwwm cleamenh ,

AAAAAAAAAAA


http://www.onebyzeroedu.com

A,Llivevr\j c}n'nés,, hUmkhOi’cJ o Lo o} S boe

cuYomen Sevviel .

@ Mob\\a Robots 2
X Aneoy ! Explo'zrcyho?‘\, Se_omd\ Oma neseuL

LNV EIN ‘manw Ymhl%'ﬂ'ﬂﬂ* , agh M U
Atmg por Toom y

% featuns® Avtomnomoun - avigation, obstaeddL

avoidamar , $enssT -bugion

C x Ob3eehven . opgm&é in dynamic  -envivonmanty
f T . &,“u,} dotes lauppo'r*} VM’tGMS zxp\omﬁ('ion
| & amd S-ﬂ:rv\UL m\ssmns |

Undenuwader

| ¥ Ghudivg Fealunesy Moy movens
aarian'Un?\

i qobtts by poean exploration,

| rievol oy avinemeis bming Sl

I | Qm w% CuWN Yy

f @ Auuai bbo"fﬂ

| % Aneass penal mmmhif Svovel ljancs, inspection
ii . ) detivery | 'disastert g pnSL,

H *Fm—\-urkdeﬂf.ah’r .Ca.'\Od'bi'(l"'l'l'i"/J;, equipped uith
' ’; . ewmenan Omd Sensoh por dafee Coleetion
: , ’ ' | }
B

AAAAAAAAAAA



http://www.onebyzeroedu.com

‘ ‘ darkn  inm Aot Ao - neacls atean, chker
©Letidend delivery  selvhiony,,
2 4

% SAni kimg kestunas D-rom's boy Vaniouy applcations,
LA ’ﬂji-no doyis bog WAVNL ’*“OMPOWHG‘Y\.

@&
v
€Y
/

c,oordimde dvome 5

| C TE «p s o veekr T B, and %= = 3w x2... ")
P, Han P~

e & tompletl  orthe netmel se‘l s +od

Covrdinedes oF P widh naspect 4o X ang den?
b £e1* omd cwt A& fingd o

P = 'ZEPl P

e eamplete  orthsmsrmal St X s Symetimen
ca\led . Om, Oetwenonmal Cesrdind A< xome .

Oposdnaken 'l"'ms'\sorw;a"HoM
' Wﬂ'} POS%";I'°‘Y\ Ok'P/ W Nxed FHome -(\sl‘ﬁ)ﬁ;ﬁ)

AAAAAAAAAAA


http://www.onebyzeroedu.com

mn™

£\

The t&w'o s@_E of coovidinden of P o2, TN "Zf" 1

Mma_

Y%

s fo

Fixed Link

Cea™ = [P_-m\, p.mr, P M%)
re)f = [efy, efn, b€

e coordinge. Aromskormation  pwoblm s fo
Fnd T aoordJ‘na4M o P wnt F, given tha
costdindleh 0Ff P WOt M.

™M)\

|
{
{
|

|

Tht wmainix A s ;mo@n an enosdinate. ranghormatio

o A .

AAAAAAAAAA

S

g

Wik



http://www.onebyzeroedu.com

| po-tationy -

T oxder  Fo pealby -the Positen smd oviemtation
0f the mebie too| iy denmr of a ¢esrdinale
frome. atfachad o fha o Sixed base, Coordinate

WPB‘DTMJ"\'OM iﬂ\;o]u.‘na. bo+k_fb“7kﬁ°m omd
‘remglatioy  anx rneg wived

Fondo mantad  Reotatlo oA

Th @ mebile covgdinate Hame i obJra.med Fom
~Hu Ailred tovsdinate Ga\mg F by roJrrt:’n-‘na' M
abovi one of th vaH veetore 6% F, Aan the
esvlhimg eootds nate Aronskermahon  medax i

oxlled  a undawental  yotation matr(x.

T e space 0, Hene ane 3
pPessivi LW hey § |

. , ‘F’ LI A AEC SRS S
QD)= [Frm £imd g

AAAAAAAAAAA


http://www.onebyzeroedu.com

ik
-) .

o]

Com pbs"\-e notakiom?

1"(.,,3”5) 0

0 (o) ' ‘ :
("M('ﬂ) . ‘Tn"n(ﬂ)
Sn( ). ens ('/9’

o

'):n(ﬂ)

o ) O

mlf) o U‘(ﬂ/

&)’9(0 | -—S’in('ﬁj 0
statg)  es(#] °

0 0 | )

Ra -
| -
0
0.
==
Lo P6 S 11
C»\m\o'mﬁ-na

!‘Ub'l-a'Hon in ru;'\ab'HCS ne fen to h
n:\u\’ﬁp]{_, otatony 1o achijeve -

finad  oniewlahion v oa oot omﬁobjm:’r{.

09 “dmvoluen * Seguentially aprlying in,div'u\mi]
T§4a4'io~v\. oxsound  dibrerent fu(afi -[—o‘.)qki-u.i\r\:
e Jdesined, Uvemu’ mifo.l-\—\‘gr'\. AR

AAAAAAAAAAA


http://www.onebyzeroedu.com

Yoaw -pifth—fall Yyansbsymation: wotni'x I's oo
ma&bﬁmaﬁqa} re pr2 Semtaiom vsed fo desenibe

e erdendadtisn v twlahiom ok an sbiecd
\n fHARﬁQuAA‘W}CY\S\'OY\a} S pale ,

Naw % BotoHom amwund  Ahe vertica LN
Piteh © Polatiom avound the hsrizenid o<

ol L PRolatNov amsund the od 5 acent axis

The wadn'x  Csmbiney fhese yot Hemy 4o xe pregent
‘e overpdd Dﬂcrﬂ'o.’(\'mf\ ok - am 'ijec{‘.

{ o 0 | f’C:rz— e s : G} _53—{—)7
dxw = 6 2y -y, Py = o \ o Qg_ﬂ% i 5
LN "‘4) s o |y K S J
rf—ﬁ "SBIOA 1'1, ®
e X &0 Q)"jg'
L/O @ bt ] 0 L
Gy —3q (’3(1:-\ _l e} ’
F 52§ | ° g —S!
C‘Lg') CI} > o S Cy
/s P 0 C'V,__IL | A

AAAAAAAAAAA


http://www.onebyzeroedu.com

| . ¢ C g “C1Snt+515 Y 51541C1 €352

| €25 Cieqt 55553 —Slé’&fct 5259

S| 'ty NS

o

D

Jf AAAAAAAAAAA l
i Onebyzero Edu - Gyganized Learning, Smooth Carset

i The Comprehensive Academic Study Platfor niversity Students in Bangladesh (www.onebyzeroedu.com)



http://www.onebyzeroedu.com

)

W

‘\

AAAAAAAAAAA



http://www.onebyzeroedu.com

| R
r—‘O .e—' o 7 '—’1‘ o o

= S ~ S |
| sp s L)

AAAAAAAAAAA o
Onebyzero Edu - Organized LKearning,"Smooth Career

: L
The Comprehensive Academic Study*Platform for University Students in Bangladesh (www.onebyzeroed

u.com)

» O



http://www.onebyzeroedu.com

. .15.’716'—} .

0.5 o‘g\ﬂ_‘

o o;if'o,‘{i,, i
— | e-92L
| \ . alig

Y £

——

AAAAAAAAAAA

_


http://www.onebyzeroedu.com

I\ —

\ - -

l L] . {
' .

I |

5

| Degvee ok @ Faecedom (D0F) |

I LI

" in genenal, degrees: of frcedom (D6 F) ane

| de sot ok independint  displacemants  AhdF

»! .
;l SPfdha- ctomﬂt—kl& o ch;(ﬂacacl ore ‘
| famed - posihim ok Ao bedy oT SaSiem.

|

“ Tvn ¥obs ™3 ) dy_%meg ok;%-reednm N o\-dem
I e

ll'l wsed 4o degemibe twe humben ok ‘

| digechovws dhad a wobed aum MoV 4

-~

Joim 4.

o\ T | -
Robo ¥+ "l‘\*\nc):’t'DM}r —

¢ Man pulater ' Consi (o ok 36im¥s  and  links

t
|

= Linky an W“&'\& memberns hetdeen
- -'Ub'ln“‘;

—5 Variews “%in Yypest lineann ard votory

|
1
[

|
.
|
|
|

1
if | v
1; —> Eoch geint providas & “DOF -

A most Ydbets. petses S ov & DoF

AAAAAAAAAAA

l
|
|

i


http://www.onebyzeroedu.com

b-"(lo\obi MQ;r\'\PUIa"'°Y' congi sty o two Sectond
—> Body cand-anm _ e posi duning  0f obyects
I he  robels work.  Velome.
- w,{;g}'m“m;\ﬂa — fox oxien-tation ok aviels,

36‘!1"] T

| dq}nmbft | A?cw Y atung8

O polax Caon div ehe, 2o bot (pQ:P)
;) Two ¥ ofu Yy Joln¥s | tvie pris e Joint

2) Aiows PeSitising  in a pilax oorinaft  $itkn

@ Hointed - A Body’ amd Ao Acsembly (RQP\)
\) Thee ooy Joints

2y O4fers flexibilily with all fhnee retakion),
Cowmmonld  uged n tndusdrial roloets

AAAAAAAAAAA


http://www.onebyzeroedu.com

%

| o deicdd Body and Prm Hssembly (R@9)
a@c{jb‘clro Body an 3( )}

) provides o553 Haning  dmd movement

in Cylin drdcat opsdinated:

5l)
—— L
Q@) polar robot

A - pvlar nab o \‘3 o Ture of
agyn Whens W meve ment ('8 defived

1

obe L;
|
[

n deumh b polax aocovdinate s
Chovacdenis "E}l
2 The robot's wmahon 15 4eecivied bE-
nadial  distanes , angulax pesitom,
ond  verhical pesiHon, )
_fa Qav Yo VE, \’W'ﬁ\‘?oh"'&h“y QfY\A—
vaor ¥ @y SRR R
-9 calley ‘RRP. Repot.
| ' REINLEL S o
5 ;“f

AAAAAAAAAAA


http://www.onebyzeroedu.com

Q'D C/gundrblcw( @_%"T_:
eylndvicak ¥obots ;
tobrdinaten  Cambimivg  UnsaT oond
otatiemak  wave mants,

DP(UA""Q»B im  eylindalcak

O«mrac-‘%{n.«'gﬁc))/:

> thaey heve dhoe Doy Ayplcal
wavewent  In AR Ir Mardel gp6ed

—> Nothhanm pRPPO

- Pty o sl oY |

—> & Cam \omdle \ange S

Y allswing

QQ‘) Candesiom pobot

' ' a ‘@de‘:ﬂa*‘e/\
TheX gpesaten YUSing Cogtes:

C™e Y, %) ,
Chcmac#’c{ﬂ ;'{—16))
— Mwvewmand s cJorig A +hnee | "”“JN“J'LQ'

povpem dl e Gxes

-—"-)“Nko'o.’r'\'o"Y\ ee o
—> Eoxd ol Wse)
—5 simelt Windwadie model

AAAAAAAAAAA


http://www.onebyzeroedu.com

| (\\') /\maulo«v rto bol .

ey meve im  dmgula’ ¢oos di naten,

emphasizing ol 'hcmaL Mmewemenss |

Mmorvae fend ¢ H q

” = outed By Funk ok invelve, Wami~
| ulehiom im fenms ok angler and

redg Homs . | o }
- NO"‘&'HO'Y\ RR L |

— 00 Rotuhem
> COY\H%UY’&'HO'Y\ 0'5’ huwm an C»\'Ym_’.__
f (V)§CF\ P Qn\otﬂ‘

N
| T\’\'Q-j W s Ao PQ[‘L&“& je\n'l—; "‘/‘ld:

. provided o p) lam e ‘
" °P\om{ . 3 b
: C‘v\o\r(ac\-aamghbg
i

|-n re\“f&- O‘t\JL- SQ\QQ’IE&

— MW&wm'} s similay e & lrwmow aYm
Wi W S\ADU\C!L“/ el bow,, o\-(\él WMS“"‘ 30\7\“

‘ — Con hom AN L ‘m\{\‘f\ S'P(,e.c] \/Jo_'rk_/\
=)  Nothon R@P,_

AAAAAAAAAAA



http://www.onebyzeroedu.com

O 6Ca

Jomt Panameden g

l) 'j"\‘Y\"' Pr“a_gj‘
2.) Joint distemea

Jount Ang)es ¢  repnesentt e omgVlar dis-
plactmant o o Joint Gom 11T referenes
pps{-ﬁon . Im "HLSL -ﬁ\\owi'r\ﬁ PiC'\'\lf\M >
i sl |
L1190 > 9, @ axe dint cmgel

it distamer o 1§t distames  between
el @ntern oﬁ#‘oul:iauLn—h jomts | dm &t
prefsonth, 14 1y LD, Ly ans Yoint gtonel .

AAAAAAAAAAA


http://www.onebyzeroedu.com

Link pavamedex

PRI

\« LUinke lewmgth

- ink dais] 4 angle
Limk Le'ng"(lf\j Lo e Hmhs)a"n’o'h 09457\6-
Xk meeded . to make axis Z (k)
interseet Z(|¢) .

Lemle twist g\ 1S AW yoratiom o% xk.
meeded 4o wake dkis Z(k-) poraMer
with Z(%¥) .

AAAAAAAAAAA


http://www.onebyzeroedu.com

)

-
.

Dineel  kinemabies v Tefern Ao Hue vse oF

4he . kmimuhL e,aLucL’hOY\}s sk & wobol 3o
eomeu e e POG\hov\ ok thae emd- oleeter
byvom  “gpeeibied  valuen  goy Hus Jeimt

P avamateny

\mm\oUunf ‘,

G vem —HAJ-VQMOY ok ;)om’r' varuabler, ok A
- yoboHe wanipvlatey deteaming— the PO s oM -

amd  oriemfarion ok the el with MSP{U‘
v & oy dinade Hume a;}—h»ched e A

st vobet .bCLS'Q |
We hove Fo Fimd o dton) 6L Lo bormal ation

ol o C&—ému(od- solofisan -

AAAAAAAAAAA


http://www.onebyzeroedu.com

ﬂ
I

DY mgerithm D ‘4

a Number “he Jointy byvm |\ o »A"’G“Hv{
with e base and ending ‘N'\*h e too|
Yad , P\‘i‘-\ a'ﬂtl 'YDH |h "\ng ovdiLy

@ Ascign & aaght -handed “‘*“*69"*@71"

oy hoyror mak cosvdinate  brome Ly T© |
L vobol base., Mawng Suas MZ'

adligny with A asdg 6k Jeint 1o

sf/’( k':‘ N ' ' p
@ ‘%8“ 2k w.w s ax s
@ Loca+e, o'ng-m ob—' LK e A \n’r{fsec‘hdn

ok Jeint k+1 |

rﬁo Bl Ur\r\’l«\b,a’ﬂhd q\-n both

—I

@_ Setect 3'%4« bm, e Haht hand®d

| 000&14“619’-6 «fmm;L Le . -
@ 5ol k-—km e kdn anh Skep 7

*

24 g& Centinve. -

AAAAAAAAAAA



http://www.onebyzeroedu.com

@ s the owigin 0% Ly ad 4w ool e,

AEAM 20 i Ak apervach veetor, 47
with Ha skiding veehr, and A giqn
novmak Vec'-hm o% e ool Cot k= |

@ Locate. pom*\ b a) +he miersec Hem o K-
amd 2k oxe . J\r v\'w-j ds m'* imter et

use e In-{QYSQcJﬁoY\ 0y ')’\ wHH o
commov) yermol hetween > ¥ end 2%,

@ ComoNte O ON  Fur G\Y\a\'&' Dl mm—‘ﬁof\q
K -
PO VLA S measucuLJ abovt 2

@ tomevted de an Al &shhcp ‘sxom —H,u—

oxigin £ Howms Ly~ eoiwnd be

WY\—&LS\J(LLJ cL,’Le'yga,. 2"“_\ V5T 10

@ C‘,omp\Ace_ ckK on The (L(-\ﬂ\na_ ot Ywe POIY\+

\Qk +o —’ru- mr‘\gxn of oo L yneasuned
Cafsny |
@ ComPU-lr—L e (ojpkaq ary Far amgle 0%

)c.“'

@ Set .sz.ﬂ \&* KL-':Y\ %“T“' thep 7)) els<_
- (A cadshggne

AAAAAAAAAAA


http://www.onebyzeroedu.com

|
1
!
|
- ,jL —_——————— - = -
!
|

e

()

Auvtonemy - @iérs o diog R Iy 535-1%\
pre entity fo opevate independently, withodt
doveedl  Wwoman  Contrel  av internvenhion .

Aotomemy- in Ruman {Rovot + Inte raction (HRI)S

'in HR‘I A au‘\—ohom'va p'\a,,ég N f':rua
v dederminming Hee  \evel ok~ @\\&bo'rad‘\oh
“amd eoéperm%n Lotween hvmans  amd

[}

_nnbo*s-

L evels ok ﬁvfhh,owué o

p—

() Tele opevation |

® Assisted Tele opentation 3= The Lobet  and
" humom  shant control Wit the oot
takimg Cank ok cerden oo —tevel’ Ak,
cWhide -he  hWwownan “.0-)\"“7\)5 ovevall cov\'\‘f\D\

(3 Shaned  Contyol with Robot Twitadive s —

.I"n. 6‘\0&(1&:1 C-*\'h’rO\‘ Sc&nam‘og; vH\,o_ e
taker & ymenk  achive  Yv]Z wwm deeiSton —

AAAAAAAAAAA


http://www.onebyzeroedu.com

h‘”""“ﬁ anA 00’{\'6'1\ "";NNJ“O’H, by “wmoen
‘.pnv(t‘t')\ lm‘a')\-\vv.o\ A60l4 and Supen Jic|em

wiile Ave nabod au-\unnmnud‘d pecwoms eevhain
denkh  amgd  mues "doal g om$ Within defined

parname deng
@ Supenvited  Avhinomsy
&) Ful Aoy
)

In HRY, humdans com ploy vapiowh nsles
depending om “he  covrlend, gpelication, an 3
\ew}( 6 avhnemd ol W2 nobet . Here anz

[Sa venad fwles'e

(i) openakor / Tejeopenaive

“TWe hwumam  Senves as ~the openator orL
feleopenaton, dinzedly  comtwlling +he
rwbof('s' m ove et A omd dl-"\'on/). ™R
opdvahy is ruspmsible  bor giiding —tha
royod M&L«"f\ﬁ de e sion omd emsunang bl

AAAAAAAAAAA


http://www.onebyzeroedu.com

lqwe  humam’s (wyen-Hens.

if

(\\) SUPILY (581 / @opiyotien ¢

:; e homan (,\e'H an & gypenViIsSon

||' pven seeing  Far vobot’s achinh. and
” prisvi ding Wigh- level imIrve teny

J The Supevvisey monitorn the rebet’s

i! pexvbormomes , engures wav\mﬁnf l.ld\'f\'h

ob Jeetiven .

Q\\) Programwmen / Developerts.

Nomanh in Tl - wole dnes  feSeon sible
Yo PYvgYamMming: omcl developing th

Sekdwars  amd cdg,orv‘rhws %UI‘G‘OVQ‘\Y\

!
I! 4ne. yobot’S behavior.
| |

r.’

I
|

IICVJ 'T:rcu'ne'r/ "T-eo\ck(r" |

| |

; 'Tm humo\n &'QTVUS m A "(‘Tuhe_m oY
i
|
i

|

vhgo_ck@a gwchn% the Tébo‘?‘ m AQOJLMW
RIN —;\—mk/}?‘beM\l\orwd’, or S]QUA N

AAAAAAAAAAA
1


http://www.onebyzeroedu.com

| CV) EVd.‘\JdDT\ /U Sent

T s fole | humans Use the frwhet an a
‘&‘009. O sRsSoUYCL 40 aCC,DWPU.S"'\ speei‘ﬂ'c_

$ank® .

Q/ ) Inde nqc{vv".

The. Womamn aets an -fue neeipient ov  inte-
TQQ*\'O'{‘,FL&CL\‘V{Y\&— inboy maetiam 0¥ &ssistam e 2

emt e yovet.

w9

A nobot locaten (lself ond nowiaau}{h
through  am  €nvivonment  USing ‘Sengorn
and  adgoruthwms,

Lo“&\;dz'a*\-{ov\‘": ‘
Sengtrs Wke camervas, foasens , by 0dometwy

help the webat undivsyamd i pssiHom .

Mapeing 3

The T“b0+ cneate g MOP o b H

AAAAAAAAAAA


http://www.onebyzeroedu.com

——

Lyvvivenment hased on Semder ddte -

(?c\'lk. Plewnimg &

A)gond HmA  detenmine e bort poovte
kom -t yobots Current possHom 1o
its dechinathon om Yhe mae. Frel

b

Semsons deteet: obs ta.dlen, amd” m(gom%m}}
| adiut the websts pakh to aweld
 Huwm - '

|

| {| Obs#&c\{ Aveidomce ©
| ' Cnd
|
I

Fecdback loof%

The wowet comhinually vpdaten (4n
posi Hom, addurta (435 map, and ek nen

4 padh en it moven .

f

|
|
|
|
|

AL

AAAAAAAAAAA


http://www.onebyzeroedu.com

g(*) .

L

Yen, obo¥s cam be decigned under stand
hvmam speeely v\\\muﬁ\q ‘tha Fje\J 6l Na;h)faﬂ
Lawxavo.g& pzmc;e_cﬁn@— (NLP). Herw’s Som<€_
mettod’s ok lemguage undevslamding in
MR |

seeeeh Rﬁc:oahf'Hm% 59@0_0)/\ R{(ioﬂ ni Hon

g4 ¢m”’s coywert spokem lemguege ‘nito
dend. Rovotrs | €guipPed  With (pee ch
'r«';Uam-\—my\ oM mr\c\nshmcll SPG\L{Y\' Gommand/
6md engege i Vverbd m"remchow\ with
U ¢enh Pk - poraad

N atv val Lmﬁuaﬁ& un&mh«\&rﬁ (NLU) S NLV

2o \mjoni Simele boeech mepgmhm by
Fbcws\v\a on ewhro\¢hna meamng  om
'&"’\GU&SQ, 9} €enablen robvots Ao compre‘h,anﬂ
complen  instrue how .

P\a\oa\){ MWY\.A&'C'YHLY\F(—‘; m_g g,as;“ems ha“AI‘Q_
Hu kew al o Cemvensatom, kee P‘\nU +reek_



http://www.onebyzeroedu.com

ok  condem ¥, manading 1U'rh—-+u‘l'g'1_w.&-".-
o d QMSUIU'L!\ﬁ covaYent M“Ql’d&ﬁam.

g’Q ;‘n&“‘}-‘\t P&Tf]‘na b‘ ‘.hvblvm CDWQT q.iv'l&l
matvral Yamguage Semten cth (nto 1
ehyverdoned repnesentations, such afh 1
\ogt ('AL \YWMS déf‘ o €xeavtable_

c/bmmw\r\.g/\

‘Meae i T-eb\‘rh:\m&\ :O\rﬁ& DeQP-.‘\;CATh{na?.

le 0l hind . Lem&wwa am cl dﬂe? Hm\m-t\af—
fi"%\'\“\q_\!% , Ineludy ng  hnevu YQ,( h—e.+u30‘rk/) '
ane emeleyed o imerove languoge |

Umdexgdam ding « Thage  modals comv be
 hruined  on laxge datasets to ¥eeogmizey

paé-}e_rms amd rLL,tho,le\AM N

longv vy
1 " ) ! ' ' ‘,



http://www.onebyzeroedu.com

/;\'0“ Yexbal . jpderacton  involven Commy W ecation
without Ha use oF  Spoken, oF jwru'ﬂen wordh .
Hene ant Sowme  typeh 6% tow ~vevbad interac -
Yion s

Q) Bodﬁ \o\ma\)aa_& p

}

Bbdﬂ \f’ma\'&{(& Q'ncmmec\ss{s e use o

bodsy mwawmxﬁn postoneg, amd’ gesdunes

do Conves) mlm'cma-\-\cw\ ap ﬂmo’nom 4
@ ‘melvded  faeo) € ne s8¢ onAs -cg-e on%d‘;
Wend  movewmanta , omd  ovewalb bedy pogtuac.

®) Fecal Expnessionn s

Poelalgnpnegsiong | | ‘\7\\/6\\1¢ “the Use. ol
foedfak museles o Cmn_wé% - €me 3:—\‘071;\ omd
See Ll'ﬂr\dj. Diveremt Jaelad Expressiens  Can
Communieate  happingss, Sadviess) Surpaise,

omger Lomdwmong

AAAAAAAAAAA


http://www.onebyzeroedu.com

|

e ————

——

@ M oNL e Y- o

Grertunts  invslve \qa'r\cl MAVQ‘MSLT\"‘C oY

body wmeskemiird  motions Auaf  Comvas

MeavnA K Thay

) postune:

postune Nebrexs

e e %m\oo\ig )

4o "h'\}L WOJ{; hhai-vfauajd

posi Hon theire bedien - 44 o imelvdes how

@ Toveh &

b_—_——ﬂ

pesple 5’mmc'|, 'Y oY ma Ve, bnd- (4
Coon o,ww% et dam e, aklen Hvenzs s

M\O\xwhw\ o dewsien

Tovh Cb\ﬂ\'mumcﬁ\’nan \MVO\V% PMS‘
Lo*n:}'&c& \D—QF\'N'QQ’Y\ \nJ,:\,\J,ua\M '\‘WCK

- £aMm c,mw% me'H/\ SUP?M—} Qm?d"""}
%1 a].tsc»m\gw?- | : -

@ A?Pu‘romc,u , .
ApP oy on e mclud,u 0,(0\'\/\»1\& ) amnmina,‘

omd

AAAAAAAAAAA

o'vemu(l

p has-etnhion



http://www.onebyzeroedu.com

8¢

hbo'-} pmrup\—“o'n 1z honnvubaf MUYy  involven
\Lm‘y\ﬁ Samgiie and al&nnﬂm-mﬁ, 4o M‘kﬂ.\of'd
VN\iD\Uh' nen —Venbad signals emitted vy humar
v rimg mtepoe Hom. Wert! & how a o ot
o PLYARivR \n'ov\—\)»atdoa.}’c»-g/»':'

PR—

CDYYHP\J“-QI'L Vis{iomne,

%'FQ'U‘U’.rtegpah\.h“F“°° XAJ—Y\'*W !ﬂ‘@ QY\:\OHGM bd’
oma\»dz\‘v'\g Coclak rPrssions

| ‘ ' to
- Qoeze Trac\r_{n%g _TTackh ey e mov¢m~en’\'5

U’Y\ALYS\-UJT\A, vSen foews.

A’UA):Q“NCQSC\‘Y\ﬂ— gl «

—> Veoien Pmo.\'deS‘:, Exominel SP(e_dr\ fong,
piteh |, emd g ahgthm ke emat enak
CNOy . Bafgl A .‘ o
—> gpeaker L oeafizaheon & Dedermings Spen ke 0
U drd on , evuelek 1D o\ - pav g inte-
e Hovs o ‘
NLE S

——eeey

—y pyosodyy Pnalysis 3 NLP deehd \ quen

AAAAAAAAAAA


http://www.onebyzeroedu.com

LabE " !

I —

. q’y‘-\a‘a?_& Speeeh A‘r;m;&f)hw{) Plﬂ\'\ Y =

\ V\’\‘W\l“ ooy .

5 eontestual Undemstandings proctsses
\lamguage in  cmtext LT deev rtaﬁ§
nen —verbal cue - inter PM-\dnon

T TR

B

Mmoching \eavming omd AT S

;;mujncm Recod'm‘hona Tyadnk On JM
h eeegnite faardd @ymsgmm

and voler pattenms.,

| = BehaviofL P¥ UetHom s E'fecbict,g ‘u_s{rt:
1 behevior based om Wi o v cak

|, internee Homs and mon- vetrpal

o ue, |

}' VAT &Y keedback  Jnte GTAHO’Y\Q

—> Bdaptive. Gstemas RNoWS aplots #o
adapt based on vser fredback , yme¥eving

Undeyglamding SUer Hme .

AAAAAAAAAAA


http://www.onebyzeroedu.com

Fnal 1819
\ () .

A actvalor s a deviet Ahad  Converts enerfd

- ) ‘ +
into  mechanead wotoin. 14 S conl  Lomponen
' v
‘v wechodro njen and ekt tics vsed 4v Mmove

on. cominol o  ynechanism oF $ystem .

—

9y o Acivator

@ Eleetn cad A_Q-bw\-o@_
Caviterd elecinical  enenys i

fo mech aeal—

metein.

Tgpen ok eleetne motown s
5D metori' Continuouh ¥
oY 117-) R | — P .
~> Sexvo Mot L Loan\']e& P“S\’\’\oh/ 1dLa
wolo e aam -

fhfiom  with speed

® fnevmatic petoatnrs
Use Campne s sed ain o
6n rto’rbxrg matHom . 9+ 18 m%', Sim o &nd
oshoeictive

@ widsaukic behabrs
Ust pressoired Lguid, b pveduet meion .
44 1y very powerbul, wsed in Wgh ko e

AAAAAAAAAAA

p¥odueL 1 yreoa o



http://www.onebyzeroedu.com

appucahons .

@ Mhermal W_ﬂ? watorh

WSes head eXparibion o ML INT

B negnetic Acifua&bzrs

USeA M¢6ne-\-{¢ He\é 'M'*€FL¢CHO'Y\.,

Y
B

- Bleetriie A&rua.’\bﬂ ang whdely W se d
|'Y'\ RObb‘\'\C)) mug‘e_‘ ok %e/ik“.‘

gpoecl' 0&‘1\& "\'Uqu'\J{
§ > T ded Y Funkd rmq_u\ruv\a fine ‘mwamm\'h‘

| Wk ﬂb\OO"hC_ ouumg
|
1

@ C)(fom omd &Uube,’r 09(7&\0’\'\

..3 Nt Kuidy o ovni $ 57 e
_3 sutubl bor \ndooy, ekcmftoom , oY

h\e& uu( -ew\ronwn'\*j

AAAAAAAAAAA



http://www.onebyzeroedu.com

@) Lk clemery

evgy disecily @ into m@h—-

- Cavver} €m
wradiom Wikl less energy LSS

— &
@) Tmiegration with Electso e

— Ed_])‘\pd CDY\‘\YO“QJ U(S\‘Y\G W\](YO QPY\!\—T\O\\{\'L;/
PLCES, b Computerhy.

O
6

Ipn Dec,’m'c_ Achuators ans Used (n &
) Iv\&usf\“r\cd RsldYs 2 p,f,m\—\'c, A*f'm)\

@() MTD'W\CL'\"G'Y\ tem s C,oﬂ\leao‘b" be\ 45
o Joimy mo\mmﬁ-ﬂJfS

(\\) vaomo\A Polbots 4

¥) medical Roboft® borg\cal Fobﬁ’fs

QD Adonemeun Vehideas S&e,e,mv\a ; bra\qna

oY m&qu%f\a W\ rToYd.

(i) Sesviek ruwrs s pelivery bols vacuum
oA 2oL TU3.

[

AAAAAAAAAAA


http://www.onebyzeroedu.com

® H—é Wt ane used

;i L)Com(%mnjr EVdetnie &c{'vah“f’

(&) Tmput 2 cmw siamak

®) '@TUC,LQS{ Contyo|le Y. $endr stgﬁ@\é_
Aetuat e ven ~—> Feed back sent badk_

@ O\HPU*: Mec\«\'o\v{,t‘da.k Mo h oM,

J\@D
/
E\tefhuc motons ane Uted im Mboﬁ 4o

cneate \mzvurm\‘\‘ Sueh: an rw%annﬁ |
 haelk o Y‘\W\ng OLTLW\}\, 0¥ -’rurwm,% :
‘jO\’ﬂ"’S

-~ Main Corhpbr\m\)ris

- —Ogeneay Ty ol
@ micpemballer
@ Mo’l'DT\, dnivey
@ Prwey 50??\3

AAAAAAAAAAA



http://www.onebyzeroedu.com

© Sencenr (oetionat)

Row 14 waorky

@ Twe miesocaminler sendh O 5"67'.4}. 4o fnr
motoy dyvivey

@ The \rnoh)fl\-l. dnivey con’mfa\sl Whsw moeelh pPoweY
qe o A -e\edg'\'vi@ otey.

@‘Tb& Pleedrie moore aedaten ort meven baged
on e signad - i

@ 51 U‘S'W‘a’ samgop s , keedback goon Lack 1

e micvs e nfrellen b adguwrt T maher
vz et ber  betden aceuvocry

FEM’D MV\'}Y"H*’N—% (m:»h;r O UNEY | o E\-edm‘c mohT)

A |
| Qoo wex s‘uﬂ\-y)

AAAAAAAAAAA


http://www.onebyzeroedu.com

OPeIUL'\'\o’Y\

O carnent  Hows lnrom —\—Iu- \o«}feq into
e byughey .

® The. commu-tetor Lorpbens  cuyvent 4o th
armatent winding' .

@ The wr‘rewlr N -H«e_ wmc\wxﬁ m'\QrLQc)('S
Wit Fz magneHe geld  byom the- shbn

@ A@Qofdjvg o ﬁemivﬁ’s Le §4 - Homd Rule,
e il expeniemcas & yolating el

(B Tha commutahr keep s Switehing the
wevgment.digehion . allowing  cemhinvoutr



http://www.onebyzeroedu.com

votatiom .
Prinesiples 08 DL motr Ginhro)

M—1

A, Speed Condrol
+ By changing  Voltage
: # Wgher volage = {astey moto T,

2+ Diveehiom comtyo]

By rvensing b evvrent  In Yhe motor

S POS\‘&-\‘M\ Com¥yo
- Useg séenvNo mwhrj on € neode nA with he‘lbﬁk

AAAAAAAAAAA


http://www.onebyzeroedu.com

