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Struktura kursa: 

 

modul a:  

modul b: senzori i obrada signala 

modul c: 
upravljanje kretanjem 

 

 

“Mechatronics is the synergetic integration of mechanical engineering with electronics and intelligent 

computer control in the design and manufacturing of industrial products and processes” [1]. 

 
[1]  Harashima, F., Tomizuka, M., and Fukuda, T., Mechatronics—“What is it, why and how?” An 

editorial. IEEE/ASME Transactions on Mechatronics, 1(1):1–4, 1996. 
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What is Mechatronics?

Essentially, Mechatronics is the concept of working smarter – not harder – and to inexpensively get the most done in as 
little time as possible. The term can be defined in many different ways, but functionally, it is a blend of mechanics and the
synergistic use of precision engineering, control theory, computer science, and finally sensor and actuator technology – all 
designed to improve products and processes. 

But mechatronics is more than that. It also concentrates on mechanics, electronics, control and molecular engineering as 
well as computing, all combining to produce simpler, economical, reliable and versatile systems. Mechatronics can also be 
described as the totality of fundamentals and techniques in a unified framework for service and production of future-
orientated machines and products.

Yet another definition of mechatronics relates to the synergistic integration of mechanical engineering, electronics and 
intelligent computer control for design and manufacture of industrial products and processes. All in all, Mechatronics has 
been associated with many different topics including manufacturing, motion control, robotics, intelligent control, system 
integration, vibration and noise control, automotive systems, modeling and design, actuators and sensors as well as micro 
devices.

History of Mechatronics

The genesis of mechatronics began in 1969 in Japan when Tetsura Mori, a senior engineer for Yaskawa Electric Corp., 
coined the term. Back then, mechatronics was viewed strictly as electromechanical systems or control and automation 
engineering. As is evident, the term mechatronics is a combination of words, which is nothing new for Yaskawa; a company 
that has been combining words and concepts since the 1950s. One of the first terms they created was “minertia,” which 
was named for a servomotor line that used minimum inertia to develop super-fast starting and stopping ability. Next came, 
“mochintrol” – short for motor, machine and control – which boasts electrical actuators capable of freely controlling 
mechanical arms and fingers. 

Yaskawa applied for a registered trademark for mechatronics in 1970 and won the rights to the term in 1973.
Although the foundation was set for the study of mechatronics, it failed to take off to its full potential; Yaskawa and its 
engineers were ahead of their time, and so they did not pursue widespread publicity.
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It wasn’t until the mid-1980s that the term began to gain popularity. Yaskawa decided not to renew its trademark and 
relinquish the rights to the term so as not to limit the industry’s research and advancement of the technology.

During the 1970s, mechatronics focused on servo technology, in which simple implementation aided technologies related 
to sophisticated control methods such as automatic door openers and auto-focus cameras. In the 1980s, mechatronics was 
used to focus on information technology whereby microprocessors were imbedded into mechanical systems to improve 
performance, such as antilock braking and electric seats. Finally, in the 1990s, mechatronics centered on communication 
technology to connect products into large networks, including the production of air bags and other related technologies.

Cybernetics is a transdisciplinary approach for exploring controlled systems. Norbert Wiener defined cybernetics 
in 1948 as “the scientific study of control and communication in the animal and the machine”. Mechatronics 
unites the principles of mechanics, electronics and computing to generate simpler, more economical and reliable 
systems. An industrial robot is a prime example of a mechatronic system, it includes aspects of mechanics, 
electronics, and computing to do its day-to-day jobs.

Primeri mehatronskog sistema:

Industrijski robot – metafora mehatronskog sistema

Robotska linija za montažu
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U oblasti proizvodnog inženjerstva i proizvodnih tehnologija, mehatroniku treba dovesti u širi kontekst proizvodne 
kibernetike i sa njim povezanim konceptom kibernetsko-
inženjerske oblasti koja simbiotski spreže: tradicionalno mašinstvo, tradicionalnu elektroniku, kompjuterske nauke 

inženjerstvo i kibernetiku (prvog i drugog reda), i inženjerstvo sistema automatskog upravljanja, 
. Dualizam ove vrste je 

tehnološka invarijanta, nužnost, 

esa. Menjala se samo tehnologija. Ali, danas, u vremenu 
eksponencijalnog tehnološkog razvoja u oblasti informacionih tehnologija i globalnih komunikacija do sada nezabeleženih 
razmera u ljudskoj istoriji, vremenu demokratizacije znanja, ali i vremenu nikad

odnosno širine i dubine zahvata. Pojavom pametnih uredjaja (IoT tehnologija) koji 
lokalno obradjuju podatke i informacije i koji imaju ugradjenu sposobnost masovne dvosmerne razmene tih podataka sa 

tehnološki entiteti, kao što su obradni sistemi, proizvodne linije, ili njihove komponente poput alata, pogonskih i senzorskih

baziranog na mikroprocesorskim sistemima sa integrisanom funkcijom umrežavanja. Takvi proizvodni entiteti postaju 
zapravo mehatronski entiteti, specijalizovani za domen proizvodnih tehnologija. Ovakve promene menjaju karakter 
proizvodnih tehnologija i industrijske proizvodnje uopšte, pa se postepeno pojavljuju kvalitativno novi pristupi u 
definisanju, istraživanju i praksi, koje dobijaju neka nova imena. Na primer Smart Manufacturing, Digital / Smart / 
Virtual Factory, ili Industrija 4.0 kao medijska fraza kojom se oslikavaju ambicije kreatora razvojnih politika u oblasti 
proizvodnog inženjerstva i industrijskih tehnologija za masovnom digitalizacijom, odnosno digitalnom transformacijom 

agregata (Industrija 4.0 je brzo po 
Industrija 5.0, a koja 

u suštini predstavlja popravku prvobitne kroz bitno bolje razumevanje tehnološke kompleksnosti moderne industrijske 
proizvodnje)
(trenutna razmena informacija sa kašnjenjem od 1ms kroz takozvane 5G tehnologije), stvara nove fenomene koji u 
tra

informacija u realnom vremenu 
o skoro svi
kontinual ). 
umreženi, od nivoa tehnološke 

ali i nevidljivi procesi i stanja unutar proizvodnog sistema. Tome treba dodati i postepeni ali stabilan napredak u pravcu 

nženjerstvo, podjednako 

Joseph E. Aoun: “robot-proof” education.

Today’s colleges and learners can consider education in three major parts that Aoun calls the “new literacies.” 
“Technological literacy” means the nuts and bolts of technical know-how that allows people to navigate the 
modern digital world; it includes knowledge of computer science and, more specifically, how coding works. 
“Coding today is as important now as math was, ten, twenty, thirty years ago,” Aoun in his book quotes a Johnson 
& Johnson executive as saying.  “Human literacy” is the ability to engage others, think creatively, and be 
entrepreneurial. “Even in the robot age – or perhaps, especially in the robot age – what matters is other people,” 
Aoun wrote. “Data literacy” – understanding the sea of information generated by machines - is also important.

Another important element of becoming robot-proof is what Aoun calls the “cognitive capacities” that include 
entrepreneurship, systems thinking and cultural agility. “Entrepreneurship will be increasingly valuable as a 
means for humans to distinguish themselves in the digital workplace,” Aoun writes, “as machines invade the 
labor market.”   The potential for entrepreneurship to generate new jobs “is one of the most compelling reasons 
that entrepreneurship should be a baseline competency for all learners,” through an emphasis on both startups 
and evolutionary practices, he wrote.

“Entrepreneurship is not about launching companies only,” he said in our interview. “You can also be an 
entrepreneur in a large organization and look at ways of doing things in a completely different way,” he told me.  
“You need both. When we look at young minds, they are very interested in being part of an entrepreneurial 
ecosystem, whether it is created by them or part of an organization that will really foster this opportunity.”
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Na prostoru USA razvijan je koncept (platforma) koji je nazvan Smart Manufacturing, odnosno 

je konvencionalna proizvodnja, da li je ona antiteza pemetnoj proizvodnji, što nesumnjivo nije). Kao 
i u mnogim drugim inic
koji su razvijani u Evropi, ili drugim prostorima širom zemljinog globa.

U tekstu koji sledi, a koji detaljizuje istorijsku liniju razvoja koncepta Smart Manufacturing, izostaje 
predkontekst. A on je vrlo bitan. Bitan, jer je prodor digitalnih tehnologija, ako se izuzme oblast 

industrije (ovde se koristi termin manufakturan, kao prilagodjena tudjica, nasuprot pojmu 

u pedesete godine dvadesetog veka kada je na 

poznajemo. Šezdesete godine su godine 
ubrzana primena industrijskih robota (sinonim mehtronskog sistema) i za inženjerstvo posebno 

takozvani šiber, pomagalo koje je inženjerima olakšavalo baratanje brojevime i uop
poslove, zauvek poslata u muzeje – pojavio se CAD i CAM i dalje niz specijalizovanih digitalnih 

nezamislivo –
robota, digitalne simulacije složenih procesa strujanja fluida, i tako redom do simulacije ponašanja 
ekstre
Manufacturing nije suštinski novi koncept. Verovatno nije ni revolucioni. Novo je samo to što je 
proces digitalizacije dosegao tako masovne razmere, od mikro sveta digitalizovanih tehnoloških 

revolutivno novi kontekst i možda društvene implik
vremenske distance, jednog dana ipak biti kategorizovane kao revolutivne.    
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A Brief History of Smart Manufacturing

 

 
 

Around 2005, connectivity, data, and computing power were advancing at Moore’s Law pace along with the 
Internet, eCommerce, social media, and smartphone platforms. The concept of cyberinfrastructure entered the 
vocabulary around that time.

The term Smart Manufacturing was coined in 2006 at a National Science Foundation workshop on 
Cyberinfrastructure [1]. It was called Smart Process Manufacturing at that time but was quickly shorten to Smart 
Manufacturing as the work evolved around the initial concepts.

At that time, the term cyberinfrastructure was being used in the context of implementing new applications that 
combined the power of data exchanges through networks that aggregate information about different facilities and 
locations with advances in data modeling and computational power. The NSF workshop outlined strategies for 
multi-scale dynamic modeling and simulation, large-scale optimization, sensor networks, data interoperability, 
requirements-driven security, and coined the term “Smart Plant”.

“The ‘Smart Plant’ is composed of ‘smart assets’ that not only provide their basic process function but provide 
proactive feedback on the economic, environment, health and safety performance of that asset in aggregation 
with the other assets and in the moment. Smart plants operate to tighter specifications and involve a much greater 
understanding of the processes, greater automation and decision support, expanded use of automation, data and 
data interpretation, and a new-generation workforce that is trained and oriented toward a knowledge and 
information mindshare.” [1] 

In parallel, Germany was working on a similar initiative completely independently called Smart Factory, and a 
couple years after that, they renamed it Industrie 4.0. Both Smart Manufacturing and Industrie 4.0 have evolved 
in parallel. Industrie 4.0 had a focus on cyber-physical systems while Smart Manufacturing has focused on highly 
connected information-driven manufacturing. There is a big overlap on both agendas, and we will continue to 
see parallel and joint efforts going forward.

In 2010, the Smart Manufacturing Leadership Coalition (SMLC) gathered a group of over 50 industry leaders in 
a workshop to advance the development of the infrastructure and capabilities needed to deliver the full potential 
of Smart Manufacturing. The group documented goals for Smart Manufacturing in the report “Implementing 21st 
Century Smart Manufacturing” [2] along with challenges like affordability, usability, interoperability, customer 
integration, protection of proprietary data, and cyber security.

In 2014, the DKE/DIN Industrie 4.0 German Standardization Roadmap Version 1.0 [3] was published. The 
Germans stressed standardization as key to the success of the Industrie 4.0 initiative. The roadmap noted the 
importance of:

• Integration of technical processes and business processes

• Digital mapping and virtualization of the real world

• The integration of data-enabled “smart” products with production systems

• Extensive use of the internet
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The roadmap defined cyber-physical systems in the plant as seamlessly integrating digital data from the physical 
production process and “smart” products into synchronized information systems that optimize the production 
workflow through simulation and analytical tools. 

The German initiative is soon followed by similar industrial initiatives in other countries that took notice of the 
importance of advancing manufacturing in a global economy competition.

Between 2010 and 2016, early adopting manufacturers in the U.S. continued to advance the implementation of 
Smart Manufacturing techniques. Organizations including the Manufacturing Enterprise Systems Association 
(MESA), the Industrial Internet Consortium (IIC), and the Smart Manufacturing Leadership Coalition (SMLC), 
brought together manufacturers, consultants, technology vendors, and academia to accelerate the implementation 
and document the practices and progress in Smart Manufacturing. [4]

Manufacturers implementing Smart Manufacturing are not just reducing cost, they are implementing technology-
enabled business models and turning traditional factories from cost centers into profitable innovation centers 
through the integration of technologies including:

• Industrial Internet of Things (IIoT)

• Smart machines and collaborative robotics

• Cloud and edge computing

• Enterprise integration and API management platforms

• A2A and B2B standards for multi-vendor interoperability

• Big data processing and predictive analytics capabilities

In 2016, MESA International published the report “Smart Manufacturing Landscape Explained” [5] and NIST 
published the paper “Standards Landscape for Smart Manufacturing” [6].

In 2016, CESMII—the U.S. Smart Manufacturing Institute—was formed as one of multiple Manufacturing USA 
institutes focused on bringing together industry, academia, and federal partners to increase U.S. manufacturing 
competitiveness and promote a robust and sustainable national manufacturing R&D infrastructure. CESMII was 
established with a mission to radically accelerate Smart Manufacturing technologies adoption including advanced 
sensors, controls, platforms, and optimization models. The CESMII Roadmap for Smart Manufacturing was 
published in 2017 [7].

By 2017, Smart Manufacturing has gained wider adoption. Trade organizations and consulting firms were 
documenting success stories and practices as in the report by Deloitte titled “The Smart Factory” [8]. Consulting 
organizations also started publishing guidance like the Singapore Smart Industry Readiness Index [9] to help 
manufacturers assess their business practices and establish roadmaps towards higher levels of Smart 
Manufacturing adoption.

Smart Manufacturing was recognized as including vertical and horizontal integration of connectivity, 
intelligence, workforce, and automation across multiple dimensions of business processes including product 
lifecycle, operations, and supply chain.

Today, Smart Manufacturing technologies and practices have matured but the adoption has not crossed the chasm 
and moved beyond the early adopters into the early majority for wide adoption in the ecosystem. It is necessary 
to move to the next stage of adoption—the democratization of Smart Manufacturing.
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modul a: d  

 

 

 

Digitalni kompjuter/

kompjutera ostvaruju se: (a) funkcija 

upravljanja, (c)funkcija regulacije rada aktuatora, (d)  i (e)funkcija 

o širok spektar 

poznavanje principa rada digitalnog kompjutera, odnosno 

programiranja.  

U okviru ovog modula razmatra se : 

 

a1  formalne osnove  

a2  princip funkcionisanja, arhitektura i digitalni moduli 

a3  int - mikrokontroler 

 

 

 

 

 

 

na našem 

erminima 

the calculation i the computation a izmedju proces unske operacije – 

the calculation – the computation. Termin computation 

the computation computer

kao sinonimi u našem jeziku, 

informacija.  
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modul a1: 

a1.1  

a1.1.1 Binarni sistem 

a1.1.2 Binarno kodirani decimalni brojevi – BCD 

a1.1.3 kodovi – ASCII kod 

a1.2  

a1.2.1 Binarna ili Bulova algebra 

a1.2.2  

a1.2.3  

a1.3 KOMBINACIONI SISTEMI 

a1.3.1  

a1.3.2  

a1.3.3  

a1.3.4  

a1.3.5 Kombinacioni digitalni moduli 

Koder 

Dekoder 

Konvertor koda  

Komparator 

Multiplekser 

Demultiplekser 

a1.4  

a1.4.1  

a1.4.2 Registar – 
 

a1.4.3  

a1.4.4   
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modul a1: FORMALNE OSNOVE  

 

a1.1   

 

 

Fridrih Gaus (1777–1855) je rekao: 'Matematika je kraljica nauka, 

matematike'. U nauci o kompjuterima (Computer Science), kompjutaciona  

m 

kompjutacionih 

geometriji, takodje i u kriptografiji. Tehnologija modernog digitalnog kompjutera (informacione 

 

rimenom 

poznavanje ih 

operacija unutar jednog num  za projektovanje i realizaciju 

mehatronskih sistema.  

optimalnog 

 

U okviru ovog kursa polazi se od pozicionih h sistema

 

 
1n

mi

i
ibcX        (1) 

gde su:   

    –   

  c  –   

i   –  mesto, pozicija ili razred cifre u  

m  –   

  n  –   
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 m
m

n
n

n
n bcbcbcbcbcbcbcX 2

2
1

1
0

0
1

1
2

2
1

1    (2) 

21,405 za koji je n = 2 i m = 3 zapisuje kao: 

 1 0 1 2 3
1021.405 2 10 0 10 4 10 0 10 5 10X  

 
 (1170—1250), 

Liber abaci, 1202), -
,   — 

-

-  

 

 

-

B, C, D, E, F).   
 

numeral system with sixty as its . It originated with the ancient 
Sumerians in the 3rd millennium BC, it was passed down to the ancient , and it is still 
used — in a modified form — for measuring time, angles, and the geographic coordinates that are 

, has twelve factors, namely { 1, 2, 3, 4, 5, 6, 10, 
12, 15, 20, 30, 60 } of which two, three, and five are . With so many factors, many 
fractions involvin
evenly into sections of 30 minutes, 20 minutes, 15 minutes, 12 minutes, 10 minutes, six minutes, 
five minutes, etc. Sixty is the smallest number that is divisible by every number from one to six.  
Vavilonski 
primer 10/3=3.3333333  dok je 60/3=20

sistema imamo 60/2, 60/3, 60/4, 60/5 i 60/6, Da li 
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Plimpton 322, a 3,700-year old clay tablet, has been found to be the world's oldest and 
most accurate trigonometric table
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3n + 1
The Collatz conjecture is one of the most 

    

    

The conjecture asks whether repeating two simple arithmetic operations will eventually transform 
every positive integer into 1.

using the AnglePath command: starting with 1, if the current 

ver, most (if not all) of the smaller 
paths approach the thicker paths from a particular side (I wonder what that means).

the exact sum
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a1.1.1  Binarni sistem 

savremenih digitalnih sistema.  

Baza sistema je  cifre c = (0, 1). U 

iskazuje neke , što je iz ugla 

a primer, u elektronskim kolima, niska vrednost naponskog signala, VL , odgovara 

, VH , . U pneumatskim 

sistemima, nizak nivo pritiska , a visok odgovara s . Upravo ova vrsta 

i je razlog dominacije predstavljanja u savremenoj 

 

i 

 Dualnost ove vrste 

 

 

 m
m

n
n

n
n

n

mi

i
i ccccccccX 22222222 2

2
1

1
0

0
1

1
2

2
1

1

1

     (3) 

gde koeficijenti c uzimaju vrednosti 0 ili 1. decimalna vrednost , 

za koji  je n=4 i m=-2,  

 10

210123

2 25,1121202121202101,1011  

prirodni binarni kod. 

 u decimalnom sis

maksimalna 

– 

 

 u decimalni (B/D konverzija) ostvaruje se direktno primenom formule (1).  

/B konverzija) 

 

Gottfried Leibniz who in the 17th century proposed and developed it in his article 

and 1. 
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iše hiljada 
godina. K
What is surprising in this calculation is that this arithmetic of 0 and 1 contains the mystery of lines of an ancient king and philosopher 
named Fu X than four thousand years ago and whom the Chinese regard as the founder of their 
empire
enough to place here the so-called figures of the eight
manifest, so that it is understood that a whole line — – – signifies zero or 0.
The ancient Chinese book I-Ching
of 0 and 1). It had a powerful impact on culture, medicine and science of ancient China and several other countries. From the modern 
standpoint, I-Ching -

Ancient Chinese legend says that I Ching originated with the mythical Fu Xi, one of the earliest legendary rulers of China (2800 BC-2737 
– 2149 BC, the trigrams 

-Ching. 

The 8 trigrams. Image source: Wikipedia 

, they express 
the idea of complementarity of changes. With six such lines stacked f

use 
the I-Ching, a person uses either coin tosses or yarrow stalks to generate a hexagram and receive their divination statement. 

George Boole Claude Shannon, who 
e field in which 

me 
mental in the design of digital electronic circuitry.

tronic 
Analysis of Relay and Switching Circuits, Shannon's thesis essentially 

founded practical digital circuit design.
-

demonstrat
remote commands over telephone lines by a teletype. It was the first computing machine ever used 

remotely 
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 . 

 
 se uzeti kao 

referentne. Bitne su one promene koje su produkovale promenu šireg društvenog konteksta. Sve se mora posmatrati kroz okvir razmere 
ojem je društvo 

 
 

t: 
The Binary System Was Cr  

stic 
philosophy, the mathematical papers of Thomas Hariot (1560–1621) show clearly that Harriot not only experimented with 

 
-cacm/221749-the- -system-was-created-long- -  

 
 
tehnologije 

alne 
minantno 

gom i 
njegovim intelektom. U narednim vekovima, te ideje su razvijane i oplemenjivane tehnologijom, do takvih razmera da su u drugoj polovini 

lio 
ljudski rod u svojoj dugoj liniji tehnoloških inovacija –  kakvog ga danas poznajemo nije 

izaciju i 
a revolucija je antropološka kategorija koja se 

 

=== 
 

narni sistemi. Ternarni sistemi 
su deo jednog š

odnosi se na koncept polivalentne 

intervalni okvir, kontinualni prostor izme
 

 

The Setun Computer 
Setun was named after the Setun River, which ends near Moscow University. 

  

Last week I gave a talk at -level 
, the first 
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“ Wikimedia Commons.

balanced ternary logic
or -

,

.
-5 to 5 are represented as:

ithmetical 

The Art of Computing, Donald Knuth gives a fantastic 

n 
and influence within the Soveit union who was in the 1950s the head of computational mathematics in Moscow State University. 
Brusentsov was a

– his face looked that kind and open. We hit it 
d 

ject of the 

he heart and soul of this project. Unfortunately, his participation in our creative work ended in the early 1960s when he 
e work we
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 ternary 
computing, until he passed away just several weeks ago. 

 
Nikolay Brusentsov 
7 February 1925 – 4 December 2014 

 
ge for a compact 

y went 
 government, and viewed 

these 

accuracy of 
this narrative rn ternary computer would compete or even excel against 

 

sources: 
Malinovsky, Pioneers of Soviet Computing 
Russian Virtual Computer Musuem 
Donald Knuth, The Art of Computing 

 

datadensity 

 

-the-first-ternary-microprocessor/ 

 

 

 

sistemi kodiranja brojeva i simbola 
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a1.1.2  Binarno kodirani decimalni brojevi – BCD 

om ili mehatronskim sistemom pojavljuje se zahtev izgradnje 

 

aljene prakse decimalnog sistema u 

. Mešoviti n

Binary Coded Decimal

neophodno je, , 

 

Pošto u decimalnom sistemu postoji ukupno deset cifara, za njihovo kodiranje je neophodno 

 

koji ima 

h 

a samo dva: BCD kod 8421 i Gray-  

DE  BCD kod 8421  Gray-ov kod 

0  0000    0000 

1  0001    0001 

2  0010    0011 
3  0011    0010 

4  0100    0110 

5  0101    0111 

6  0110    0101 
7  0111    0100 

8  1000    1100 

9  1001    1101 
A  1010    1111 

B  1011    1110 

C  1100    1010 

D  1101    1011 
E  1110    1001 

F  111 1    1000 

Binarno kodirani decimalni sistem BCD 8421 odlikuje se time što se njegove tetrade u potpunosti 

3) – ovaj kod ima pozicioni karakter. 

BCD sistemi se odlikuju jednostavnim po  
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59310 = 0101 1001 0011BCD 

Dekodiranje je takodje vrlo jednostavno: 

1001 0101 1000 0010 BCD = 958210 

– F). 

digit (ponekad i nibble) – cifre (A digit is a 

 (integers or real 

) in positional numeral systems Latin digita meaning fingers) 

 meaning 

ten) digits.) byte). 

Werner Buchholz IBM Stretch computer. It 

slovnim i nekim drugim standardnim oznakama (rad sa tekstom). 

word prvi 

 (byte L) dok drugi  (byte H). 

Tetrada 4 Tetrada 3 Tetrada 2 Tetrada 1 

         

 

digit #4  digit #3  digit #2  digit #1 

 yte H          te L          

   word        

 

A bit or binary digit information in computing and telecommunications

ce or other physical system that can usually exist in only two distinct states. Claude E. Shannon first used the word 

A Mathematical Theory of Communication. He att , who had written a 

 

Gray-ov kod se razlikuje od BCD 842

koda – . izmedju 

dve susedne cifre 

promenom na jednoj poziciji kodira susedna cifra. 



23

d_H = 1. Hamingova distanca u opštem smislu koristi se kao operator kojim se identifikuje razlika 

iz

nad stringovima koji 

. Hamingova distanca Gray-ovog koda je 

Gray-ovog 

koda 

razmatrano.

3-bit binarna kocka za pronalaženje Hamingove distance

(The Hamming distance is named after Richard Hamming, who 

introduced it in his fundamental paper on Hamming codes Error 

detecting and error correcting codes in 1950. It is used in 

telecommunication to count the number of flipped bits in a fixed-

length binary word as an estimate of error, and therefore is 

sometimes called the signal distance.)

U procesu razmene informacija, tetrade se prenose

kontrolu kodnih grupa. 

i

e

i utvrdjivanjem

r a unosi vrednost 0 u suprotnom, na ovom mestu se upisuje 1. 

šu poziciju. Pored ovog, postoje i drugi sistemi provere ispravnosti 

kodiranja, odnosno prepoznavanja i korigovanja grešaka.
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The  

Weighted Codes 

-Weighted Codes 

Binary Coded Decimal Code 

Alphanumeric Codes 

Error Detecting Codes 

Error Correcting Codes 

 
Binarne grupe se formalno posmatraju i kao binarni vektori ili binarni stringovi. Ukoliko su 

– teorija automata.  
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a1.1.3  – ASCII kod 

U 

takozvanim ' '. 

pozicionog BCD kodiranja decima

p

a izmedju 

mikroprocesora i periferijskih uredjaja -

-Mašina Interfejs. 

 

na za razmenu informacija odnosno, ASCII 

(American Standard Code for Information Interchange), koji se  

niverzalnost i opšta zastupljenost ASCII koda je pre 

svega posledica tradicije. Binarne grupe ASCII ,  

a

A' je kodiran sa 100 0001 , odnosno 41BDC, dok je kodiran sa 110 0001 , odnosno, 

61BDC,  itd. T ziva se kodna strana.  
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US ASCII iz 1968. godine

standardu izdatog od strane  American National Standards Institute. Prva 32 karaktera su takozvani 

digitalnim sistemima i prosto predstavljaju relikt jedne stare tehnologije koja se više ne primenjuje 

u praksi (ovaj kod je originalno razvijen za teleprintersku razmenu podataka). 

svoju jasnu upotre Tako na primer, karakter 10 je kontrolni karakter LF (LineFeed) koji 

je rezervisan za funkciju pomeranja papira za jednu liniju. Karakter 8, odnosno BS je 

BackSpace

monitoru za jednu poziciju unazad u okviru iste linije (reda)

, jer pored 

decimalnog, daje heksadecimalni, oktalni i HTML

zapis ACSII karaktera. Slovo A se tako u HTML formatu zapisuje 

imalno kao 41.

šoj poziciji, rezervisan je za prepoznavanje greške u prenosu proverom

, 
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Konfigurisanje, 

ih kodnih stranica, generalno dovodi do konfuzije i pogrešne 

,

- Latin-2 

Central European definisana kao -

Takodje, za nas 

– Latin/Cyrilic -

rešen.

- -15, mada 

postoje odredjene nepodudarnosti u kodnim oznakama pojedinih karaktera.   

kodne str

U tom 

istem koji na integralni

preko Interneta
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FFFFhex. Kodna 

u formatu 

se Bazna multilingvalna ravan (Basic Mulitlingual Plane) i zauzima kodni prostor 0000 do FFFF. UTF-

8 (8- Unicode Transformation Format

industrijski standard za razmenu informacija.

Primer:
Slightly Smiling Face 
Emoji slightly happy, this is fine
U+1F642


