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Abstract

The Bachelor’s thesis deals with the translation of a professional technical text from
Czech to English language and the linguistic items encountered in the translation process.
The original Czech text on the topic of smart home technologies has been chosen,
translated into English and then analysed by the linguistic means. The analysis addressed
linguistic features such as terms, acronyms, neologisms and cohesion. The thesis
disclosed many difficulties encountered by a translator during the translation from Czech
to English. Most of these difficulties are linked to fidelity to the original idea of the source

text.
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Abstrakt

Tato bakalaiska prace se zabyva piekladem textu v odborném stylu z ¢eského do
anglického jazyka a také lingvistickymi nélezitostmi spojenymi s ptekladem. Byl vybran
text, ktery se zabyva problematikou technologii pro chytré domacnosti. Tento text byl
pielozen do angliCtiny a nasledné probéhla lingvisticka analyza, ktera se zaméiila na
jazykovédné ndlezitosti, napf. terminy, akronyma, neologismy a kohezi. Tato prace
odhalila spoustu obtiznosti, se kterymi se piekladatel mtize potykat pti piekladu z ¢estiny
do anglictiny. VétSina téchto obtiZi je spojena se zachovanim plvodni mysSlenky

piekladaného textu.

Kli¢ova slova

Jazyk, technologie chytrych domacnosti, lingvistika, pteklad, analyza



Extended Czech abstract

Tato bakalaiska prace se zabyva piekladem textu v odborném stylu z ¢eského do
anglického jazyka a také lingvistickymi nalezitostmi spojenymi s prekladem.

Prvni ¢ast se zabyva definovanim stylu védy a techniky, nebo ptesnéji, technického
stylu. Tento styl je specificky svou odbornosti a zejména vysokou mirou pouzivani
termin z dané oblasti védy. Neni primarné¢ urcen Siroké veiejnosti bez predchozich
védomosti o probiraném tématu, a tudiz mize byt znacné nesrozumitelny pro Ctenaie
nebo posluchace, ktefi s diskutovanym tématem nejsou obeznameni. Vysvétluje také, ze
technicky styl je nej€astéji vyjadfovan formou monologu autora. Takovy monolog z velké
¢asti tvofi vysvétlovani principu nebo funkce technologii, které je velmi rozsahlé. To je
hlavné¢ kvili tomu, Ze se obecné jedna o velmi odborné a slozité principy, které musi byt
vysvétleny podrobné, ale zaroven i jednozna¢né a stylisticky jasné, aby komunikace
probihala hladce. Z téchto diivodi jsou v textech technického stylu hojné pouzivéna
podstatnd a ptidavné jména.

V dalsi Casti nazvané List of investigated texts je v prvni fadé popsan Casopis
ELEKTRO, ze kterého pochazi texty, které byly pielozeny déle v bakalaiské praci. Jedna
se 0 odborny informa¢né-vzdélavaci mésicnik zaméteny na elektrotechniku a na témata
sni spojend, tedy elektroenergetiku, stroje, kabely, elektrické pfistroje, rozvody,
automatizacni techniku v energetice a bydleni, vypocetni techniku, ochranné pomicky,
bezpecnost elektrotechnickych zafizeni, normy, predpisy a legislativu v elektrotechnice.
Obsahuje novinky ze svéta elektrotechniky, €lanky, recenze, zpravy 1 referaty. Jiz
zminéné texty pochdzi ptesnéji ze specidlniho vydani ,,Chytré byty, domy a budovy —
napady, pravidla, feSeni®, ktery se vénuje technologiim spojenymi s chytrymi
domécnostmi a budovami. Tento special je soubor vybranych ¢lankt z predchozich
vydani, které se zabyvaji technologiemi implementovanymi v chytrych domdacnostech.
Dale jsou popsany konkrétni vybrané texty za Gi€elem piekladu. U kazdého textu je kratce
popsano diskutované téma daného textu a také je popsana jejich struktura, tedy: odstavce,
podnadpisy a obsazené obrazky.

Nasledujici ¢ast jsou vybrané texty jiz ptelozené do anglictiny. V ramci moznosti
formatu programu Microsoft Word byly texty piepsany do podoby odlisené od pivodni

podoby casopisovych sloupcti. Timto procesem se zménila pouze poloha obrazki v textu,



ale obsah a pofadi podnadpisti ziistalo totozné s origindlem. Pielozeny byly nejen
samotné texty, ale také jeho nalezitosti jako nadpisy, obrazky a grafy.

Posledni ¢ast se vénuje analyze ptekladu a identifikuje problémy, které bylo nutno
Vv procesu prekladani fesit. Analyza byla provedena primarné podle knih: K teorii i praxi
prekladu od Dagmar Knittlové, In Other Words: A Coursebook on Translation od Mony
Bakerové, A Textbook of Translation of Petera Newmarka, The Language of Electrical
Engineering as a Special Provice a Parameters of Professional Discourse / English for
Electrical Engineering od Mileny Krhutové. Prvni podkapitola analyzy se tyka syntaxe a
porovnava formu syntaxe v technickém stylu v angli¢tiné a cestiné. Konkrétné je
rozebrano pouziti trpného rodu, ktery se vtomto stylu mnohem castéji pouziva
Vv anglictiné za ucelem zachovani neosobniho pfistupu a implementovani hedgingu.
Nasledujici podkapitola se zabyva slovni ekvivalenci, coz je velmi Castd otdzka pii
prekladu z ¢estiny do angliCtiny nebo z angli¢tiny do Cestiny, jelikoz anglictina je jazyk
analyticky a Getina je naopak jazyk synteticky. Cestina a angliétiny maji pomérné malo
ptesnych protéjski, tedy jedno Ceské slovo Casto nema v angli¢tin€ jedno ekvivalentni
slovo, a tudiZz se musi rozvést a pielozit napiiklad jako slovni spojeni. Dalsi
analyzovanym lingvistickym fenoménem jsou terminy, které jsou obzvlast’ v technickém
stylu vSudypfitomné a musi byt pteloZzené¢ piesné, jinak hrozi poruseni vyznamu
mySlenky celého textu. Jak uz bylo feceno, naleZzitosti v textu technického stylu musi byt
zietelné vysvétleny, a to zvyznamné Casti zavisi na spravném preloZeni termint.
Oficiélni ndzvy a jména jsou problematika podobna termintim, ale u oficidlnich jmen by
se nemélo pristupovat k vlastnimu piekladu piekladatele. Piekladatel by mél naptiklad na
internetovych strankach dané instituce vyhledat jeji nazev v cilovém jazyce. AZ pokud by
se nepodafilo Zadny takovy najit, tak autor nazev ptelozi tak aby plivodnimu vyznamu
byl co nejvérnéjsi a k prelozenému nazvu ptida i origindlni nazev instituce. Problematika
akronym byva Casto jednoznac¢na a pokud se jednd o anglické nazvy spole¢nosti, tak ve
vetSiné piipadl vyraz zistava nepielozen a napiiklad akronyma pro jednotky rychlosti
zUstavaji vyznamové stejnd, jen jsou upraveny pro cilovy jazyk. Dale je analyzovana
lexikalni hutnost, ktera vyjadiuje slozitost textu na zakladé vysoké koncentrace termint.
U piekladanych textti byla mira lexikalni hutnost pomérné vysokd. Posledni podkapitola

analyzy se vénuje seskupenim podstatnych jmen, ktera jsou typicka pro anglicky jazyk.



S ohledem na flexibilitu Cestiny se takova seskupeni musi postupné vysvétlit, aby se

nevytratil jejich pivodni vyznam.
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INTRODUCTION

The 21st century is promoting developments in electrical engineering, information
technologies, automation, sensors and data collecting technologies. Due to this
technological progression, current business of humans and their need to save time and
money, smart homes are greatly rising in popularity.

English and Czech are two opposite languages by the means of the inflection and
word formation, since English is an analytic language and Czech is a synthetic language.
Considering that English is a lingua franca in electrical engineering, the utmost majority
of documentation related to smart homes uses English terms, acronyms and abbreviations.
The translation of such texts and analysis of the problems encountered in the translation
process will be performed in this thesis.

ELEKTRO is a scientific magazine issued by FCC PPUBLIC s. r. 0., concentrating
on electrical engineering, namely: electromobility, switchboards, electrical traction
sources, energetics, measuring and safety. Texts for the translation were taken from
magazine ELEKTRO and its special issue “Chytré byty, domy a budovy — napady,
pravidla a feSeni”, which is a collection of articles concerning the topic of smart home
technologies from their issues between 2012 and 2014. The special issue in its first
chapters describes what a smart home is in a more general view and in following chapters
discusses solutions regarding automation and ecology of common households as well as
houses built with the intention to be energy efficient, safe and comfortable to live in.

The first translated article in this thesis particularly focuses on the effect of lighting
conditions on face-based human identifying biometric scanners. Two different types of
biometric scanners from two independent manufacturers were compared and tested under
the exact same conditions. The authors also performed an additional test, when they added
an additional artificial lighting to the readers, resulting in the considerably better
recognition efficiency. The second article explained the principle of localization on the
basis of triangulation and more specifically describes its operation process and possible
applications. The third text is the first text of a series of articles about intelligent buildings.

As a first part, it introduces the concept of intelligent buildings and is further concerned

10



with definition of artificial intelligence and intelligence itself. It discusses the system
elements and factors integrated in intelligent buildings.

.STYLE OF TECHNICAL TEXTS

The technical style is, similarly to the style of science, very specific. Its fundamental
function is to professionally communicate information among concerned groups of
people. This function, however, involves certain features, which makes the text difficult
to comprehend for a person unfamiliar with its field of science. For example, a person
with a basic computer knowledge would, with a high probability, be unable to understand
the information about a new architecture in core processors. Knittlova (2000:137-138)
names and describes the mentioned features in a more detailed way. The main function
of scientific/technical style stated by Knittlova is to convey information in the most
precise way possible, without any possible ambiguity. Because technical style is mostly
formulated in a form of texts and there is no way of feedback from the reader of the text,
the content has to be expressed in its entirety and everything required has to be explained.
She describes the way the technical texts are written as mostly a monologue, involving
explanations and descriptions of the principles related to the discussed topic. Since the
content is generally very complex, the text has to be stylistically clear, in order for it to
be comprehensible and for the overall communication to be smooth. She also mentions
that one of the most typical features of technical texts are terms, which appear linearly
more frequently as the text becomes more technical and specialized. The choice of lexical
items used in technical texts corresponds to their purpose of information conveyance. By
this she means that the grammar categories typical of technical style are nouns and
adjectives, which are generally used to express and describes concepts. A group of these
items are called terms, which are different for each scientific field. Terms will be further
discussed in the analysis. Krhutova (2007:14-15) mentions that the technical style has
undergone relatively fast changes. This was due to the fact that information technology
and technology as a whole sped up its development significantly at the end of 20th century

and in 21st century and the used language had to adapt to this progress.

11



.INVESTIGATED TEXTS

2.1 ELEKTRO Journal

ELEKTRO is a professional magazine focused on electrical engineering. It has been
published monthly since 1991 as a modern electrical engineering journal and is a
successor to previously popular magazines Elektrotechnicky obzor and Elektrotechnikem.
ELEKTRO is intended both for laic and professional public, ranging from professional
electrical engineers, teachers and students to everyone interested in the topic of electrical
engineering. The journal provides the latest information from the world of electrical
engineering and instructions on the principles of discussed topics. A wide variety of texts
can be found in the issues of ELEKTRO, including professional articles, reports, essays,
news and trends from all around the world, information about European standards and
thematic sections. The main areas of electrical engineering with which the journal is
concerned, are electrical machinery, wiring, inspection and safety precautions of
electrical equipment, lightning and overvoltage protection, measurement, diagnostics,
power engineering, standards and legislation.

The selected issue for the purpose of this thesis is a special issue Chytré byty, domy a
budovy — ndpady, pravidla, reseni and it is concerned with technology related to smart
homes, smart buildings and smart technologies in general. It is basically a collection of
articles related to smart technologies, picked from other issues of the journal and
composed into a collection of articles, essays and consumer products tests concerned with

smart homes and topics related to them.

2.2 Text 1

The text is called “Effect of light conditions on biometric readers for personal
identification based on the face recognition” and describes the function of biometric
readers, in particular the ones which identify the user based on their facial features. The
author included measurements of two reader devices from two different manufacturers

under different test conditions, varying in light amount, distance from the reader and
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variety of the figurants. Glancing at the text shows us that it is divided by 5 subheadings:
Introduction, Conditions for identification based on reading facial features, Reader error
rate measurement, Results and discussion and Conclusion. The text contains two figures
showing the identification rates of the two tested readers, a figure expressing the
successful identifications of the readers under different lighting conditions and lastly a
figure, which demonstrates the number of readable contours on a face with added lighting.
In the middle of the text there are equations, which express the percentage of the false

acceptance rate and the false rejection rate measured on the readers.

2.3 Text 2

The second text is named ‘“Localization of individuals using triangulation”. It
describes the basic principle of triangulation and explains the implementation of
triangulation in security systems of buildings and workplace facilities. The process of
developing a new system based on the triangulation technology is clarified and the limits
of the present technology in this field are named. The text is composed of four
subheadings: Introduction, Existing technical means, Development of a new system based
on triangulation and Conclusion. There are two figures included in the text. The first one
depicts the possible positioning of receivers in the space while using four of the receivers.
The second picture shows an example of what such emitter, which is a portable device

carried by the entitled persons in the area, could look like.

2.4 Text 3

The last text under investigation title is “Intelligent buildings (Part 1)”. This text is a
first part of a series of articles about intelligent buildings. It is concerned with the
elemental definition of intelligent building, artificial intelligence and intelligence itself.
Further it discusses the concept of intelligent buildings and integration of technological
systems. The article is divided by four subheadings: Introduction, The conception of

intelligent buildings, Digital automated buildings and their integration and Conclusion,
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where the Digital automated buildings is divided into two more subheadings: Integration
and Definition and development structure of intelligent buildings. Three figures and one
table are included in the article. The very first figure depicts an intelligent system block
diagram and how does the system process received feedback together with its set
programming. The second figure shows the intelligent building pyramid and systems
divided into subsystems. The third picture is a representation of systems and their
integration throughout the time starting from the 1980s. The first table and also the last
visual element in this article shows different types of activities and technologies clearly

and comprehensibly divided to six types of processes.
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BTEXT TRANSLATION

3.1 Text 1 - Effect of light conditions on biometric
readers for personal identification based on the face
recognition

3.1.1 Introduction

Biometric identification systems in various designs are used both in commercial and
private infrastructures. The identification was initially based mostly on fingerprint
scanning systems and was strictly used in high security demanding objects (chemical
laboratories, governmental organizations, military industry etc.). These systems are
currently part of life in our society and are used for example in flash drive data protection,
for easier and safer access to laptops etc. The systems that extend the scope of biometric
identification are now focusing on various other characteristic human features. They are
for instance scanners of iris, retina, hand bloodstream and face features as well as systems
identifying humans by their walking manners. Although the issue of safe personal
identification is under scrutiny by scientists, there is still much to develop and improve
in this field. Measured values sometimes show relatively a high error rate of accepting or
denying a user despite the measurements had been carried out in laboratory conditions. It
is important to pay attention to this matter and try to optimize the values of FAR (False

Acceptance Rate) and FRR (False Rejection Rate).

;\? 100 - B dentified in 1 min
o g
E 80 - B dentified in 5 min
I 60 0  Unidentified
40 . False identification
20 -
0

Figure 1 Identification ability of the biometric reader MultiBio 700
15
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Figure 2 Identification ability of the biometric reader iFace 302

3.1.2 Conditions for identification based on reading facial
features

On the recommendations of the manufacturer, the tested readers shall be installed at
a distance of 3 metres from the opposite window and 2 metres from the direct lighting.
The intensity scope of this lighting should be from 0 to 800 Ix. The artificial lighting has
the same scope, for example lighting intensity of 100W lightbulb in 2 metre distance is
only approximately 35 Ix. The parameters of these readers state that the readers can also
be used in the exterior. However, the mentioned information is false, because the
conditions of the outdoor environment are not suitable for the readers to operate correctly.

The reason is that cloudy winter lighting conditions provide lighting of 3 000 Ix, but
the lighting level can reach 100 000 Ix on a sunny summer day. These parameters indicate

that usage of the readers as outdoor devices is inconvenient.

3.1.3 Reader error rate measurement

Error rate measurement of facial features recognition systems is relatively
challenging. In the first place it is important to provide the conditions specified by the
manufacturer. During tests, the distances were arranged in accordance with the
manufacturer’s instructions. The measuring panel was positioned at a height of 1.2
metres. Furthermore, artificial lighting was provided from a distance of 2.2 metres. The
mean value of the lighting intensity on the reader device level was 270 Ix. The light
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intensity of a light on a face (reflected from a wall) was 70 Ix on average. The scanned
persons were 0.5 metres away from the reader. A total of 78 individuals were scanned
twenty times. Scanned individuals consisted of seventeen women and sixty-one men in
age ranging from 22 to 29 years.

Measuring was executed on MultiBio 700 and iFace 302 readers. Both devices operate
on a combination of the entered PIN code, fingerprint and facial scanning. Scanning
duration of a pattern template for the following personal identification and simultaneously
the amount of false acceptances and rejections of a user or their scanning failure were
measured. Values FAR and FRR were then calculated from the realized measurements
(Fig. 1 and Fig. 2).

Values measured on the reader device MultiBio 700 are depicted in Fig. 1.

Probability of a false rejection with MultiBio 700:

FRR = (NFR/NEIA) x 100 (%)

where

NFR means “Number of False Rejection”

NEIA means “Number of Enrolle Identification Attempts”

FRR = (315/1 560) x 100 (%)

FRR =20.19 %.

Probability of false acceptances given by the relation:

FAR = (NFA/NIA) x 100 (%)

where

NFA means “Number of False Acceptances”;

NIIA means “Number of Impostor Identification Attempts”.

FAR = (76/1560) x 100 (%).

FAR = 4.87 %.

iFace 302 measurement is shown in Fig. 2, and resulting values are even worse in
comparison to the previous reader’s results. Only 53.40 % of scanned individuals were
successfully loaded into the system and allowed to enter the building. Furthermore, a
value exceeding 25 % on both readers indicates that up to 5 minutes were needed to
successfully identify a person, which is an unpleasant result.

iFace’s probability of false rejection:

FRR = (NFR/NEIA) x 100 (%).
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FRR = (260/1560) x 100 (%)

FRR = 16.67 %.

iFace’s FAR probability is given by the relation:
FAR = (NFA/NIIA) x 100 (%)

FAR = (62/1560) x 100 (%)

FAR = 3.97 %.
3 100
< 90
i\ 80
70
60
50 R
40
30
20
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0 .
' MultiBio 700 iFace 302
@ without LED B with LED

Figure 3 Success of user acceptance under different lighting conditions

The calculation results and their graphical illustration highlight that the percentage
of false rejection is slightly higher than the percentage of false acceptance. As the two
values are disturbing, it should be carefully considered whether such devices are
convenient for controlling the access into important sites. The results clearly indicate that
the facial features recognition technology should be further developed and improved.
Next measurement addressed the effect of additional LED lighting on the error rate of
modern reader devices. With and without LED lighting the measuring was carried out on
78 individuals twenty times and ended one minute after the beginning of the scanning at
the latest. The results depicted in Fig. 3 show that additional LED lighting highlights the
facial contours and thus increases the effectivity of facial features recognition and speeds
up the user identification. Figure 4 illustrates two identical photographs. Additional LEDs
were used in the picture on the right, while the picture on the left shows the situation
without them. The picture clearly implies that added LED light enables the reader to scan
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the identification points more precisely and to find more of them. This phenomenon

consequently lowers the error rate of the system.

3.1.4 Results and discussion

The first factor, which should be taken into consideration before purchasing a
biometric identification system, is how crucial is the protection of access for the
institution. Prices of various devices range to a large extent. A quality fingerprint reader
will meet the requirements for managing attendance or securing access to the facility, but
its weakness is relatively easy fingerprint falsification. Systems tested both in laboratory
and common conditions should be used to achieve more effective protection. Such
systems are e.g. scanners of iris, retina, hand bloodstream etc. How much funds are to be
spent on the access and internal data protection is primarily at the discretion of each
company. Measurements proved the error rate and deficiency of two facial features
recognition systems. The final question is whether the presented flaws are a common

feature of these biometric access systems.

Figure 4 ldentification ability under different light conditions

3.1.5 Conclusion

Measured values proved the imperfection of recognition based on facial features. Two

reader devices from different manufacturers were tested and the results were very similar.
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Both false acceptance and rejection rate values were at around 5%, which is highly unsafe
for protection of vital data and property. Due to the carried-out tests, an improvement,
which partly eliminates drawbacks of the tested systems, was developed. It has been
found out that better face visualization and focalization can be achieved by adding an
additional lighting, which is not implemented in current devices. There is a need for
further developments in the field of biometric identification systems, because the current

state is not yet flawless.

32 Text 2 - Localization of individuals using
triangulation

3.2.1 Introduction

Systems monitoring movement of individuals are closely linked to security of the
entire monitored complex. The security of the watched facilities is provided by various
types of systems such as PZTS, CCTV, EPS etc. These systems are often combined to
achieve the optimal level of security of the guarded site.

Possible combinations of the mentioned systems:

- Interconnecting an access system with a security signalization

- Keeping records of security system events — arrival and departure times of
individuals, error reports, failures, system breaches

- Camera system — usage of various camera according to their function, aiming the
cameras on previously designated areas, camera angle, replaying camera footage

- Lighting control using I&HAS output

- Integration of sensors, measuring various magnitudes (gas discharge detection,
humidity detection, detection of breaking glass).

Access and attendance systems are basic components of employee’s movement
tracking, which mainly track presence of employees in a workplace. There is already a
great deal of such systems on the market, yet the number still rises. The difference
between them is generally hardly noticeable, but the main distinction is principally their

price and reliability. During the designing of security and monitoring systems, it is crucial
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to perceive the fact that the monitoring of employees in an area is notably connected to
personal data protection law, which has reservations about continuous monitoring of
persons in an area. As a result, only the person’s presence in an area regarding arrival and
departure is monitored. Such systems are fully utilized in a high number of companies,
where the movement tracking of individuals is not required in all sections of the
workplace. Project of localization of individuals using triangulation is based on the
position detection of employees in real time. It is primarily intended for use in companies,
which require location tracking of a particular employee in a particular moment. It is not

an intruder breach detection system.

3.2.2 Existing technical means

Monitoring of individuals is linked with a multitude of diverse aspects. The most
important of them include: selection of the monitored area itself, concerning the
monitoring of the intruder’s access into the building; monitoring of an authorized
individual’s entry and passage through the building. All of the named options are related
to the security of the building. Access systems are also widely used to monitor the entry
of authorized persons into the workplace. Individuals entering the building are divided
into employees, visitors and intruders. Individuals having access to the building, generally
employees, possess a security element in a form of an ID card or a chip. This element
entitles the individual to access the object. Validity of the pass is monitored in time, thus
it is issued as an indefinite period pass, more frequently as a definite period pass (a year
or a month for instance) or alternatively as a single entry.

Passage through the guarded area applies to areas with increased safety requirements
for employees, respectively their visitors. Concerned areas are most often the ones
containing valuable information, data or materials. This way of individuals monitoring is
divided into passages as per:

- The time aspect — after enclosing the element designated for providing access,
open a passage for a definite time interval regarding its duration, short interval and small
area (a door, a corridor) is concerned

- The section aspect — after enclosing the element designated to provide access, a

given section of an area unlocks
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- The areal aspect — after enclosing the element designated to provide access, a
given area unlocks, for example the entire floor

All of these personal monitoring types are linked to a number of systems for personal
surveillance, among which the most important are security systems, access systems and
camera systems. Other systems providing access to the building include e.g. attendance
or patrol systems etc.

3.2.3 Development of a new system based on triangulation

A research is currently taking place on the Czech University of Life Sciences Prague,
which is trying to build up a system on the present transmitter technology allowing to
monitor an individual’s movement with an accuracy of almost centimetres according to
the Czech Technical Standard CSN EN 50136. This monitoring works on the basis of
triangulation of a person, using four receivers, which measure the distance and the spatial

location of the monitored individual (pic.2).
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X ~ Emitter (person with emitter)

Figure 5 Principle of monitoring a person in a guarded area

Here we describe the principle of the mentioned device. An emitter sends out a signal
in a specific time into all receivers in range. The time synchronized receivers dispatch the
information to the central unit about acquiring the message from the emitter (pic.3). After
including the times in the algorithm, the system is able to enter the coordinate of the
transmitter occurrence. Based on this information and by using three of those emitters on

which the response time of the transmission is detected, the distance of the detected chip
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and its combination can be determined by triangulating the exact position of the chip in
the plane. At least four receivers are required to measure in a range of multiple floors.

The entire measuring was carried out on wireless transmissions in the 868 MHz band.
An area was designed (Pic. 2) to simulate a real site, in which the employee’s location
needs to be monitored. A miniature emitter compatible with the Foxtrot series receivers
by Teco Plc was attached on a wristband to the person who simulated the employee. The
present detection technology allows a precise localization only in an open space or in a
space divided by plasterboard partitions. So far it has been found out that the signal
attenuation happening while the signal passes through solid obstacles (a brick or a
concrete wall) influences the accuracy of the person’s localization. An algorithm, which
should eliminate the mentioned deficiencies, is currently being developed.

Once this system is fully operational, its practical use will not be dependent on four
receivers and there will be a possibility to expand it accordingly to the end user’s
demands. It is obvious that the larger area to guard, the more receivers will be needed.

3.2.4 Conclusion

Personal monitoring systems is used as an automated control system providing a
current surveillance of an employee’s movement in all guarded high-risk areas at all
times. It is a tool, which streamlines the employee surveillance. The advantage of this
control is, above all, supervision of the movement of employees in terms of employer and
employee safety. The system described is suitable for an employee tracking at airports,
in medical facilities, warehouses, halls and other specific areas.

A fundamental function of the system is the capability to monitor the position of a
specific employee in real time with a time response in milliseconds according to the
distance of the monitored person from the individual receivers. Thus, the reaction time of
the system is reliant on the time response of the most distant receiver. As far as the
currently tested area is concerned, it is an area containing plasterboard partitions, where
the employee’s position tracking is focused on the detecting the position in the plane. It

has been found out that the tracking system deviated the results by few centimetres.
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The overall solution of this system is advantageous for several reasons. Besides the
tracking of the attendance and the partial departures, it mainly finds out the position of
any employee at any time during the work hours.

The development of the new system was supported by the internal grant of Faculty of
Engineering at Czech University of Life Sciences Prague (31170/1312/3118).

N

Figure 6 Emitter

3.3 Text 3 - Intelligent buildings (Part 1)

3.3.1 Introduction

At present, a number of companies, schools, research facilities and institutes focus on
the very important topic of intelligent buildings (further 1B). A person can come across
some other terms referring to the IB. Such terms as follows: intelligent house, smart
house, digital house, house automation, intelligent wiring, system wiring, automated
house systems. There can also be terms that have much in common with or are even part

of 1B, e.g.: Comfort Live, Smart Home, Smart grids.
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Figure 1 Intelligent system block diagram (taken from [4])

To say that a building is intelligent, it is necessary to understand what intelligence is.
Everyone imagines intelligence as something a bit different and it is hard to find a clear
answer. Thereby the term intelligence [4] can be defined.

Intelligence (derived from the Latin inter-legere, distinguish, perceive, understand) is
the intellectual ability to deal with emerging or difficult situations, the ability to learn
from experience, the ability to adapt, the ability to correctly determine important
relationships and links, through which a person solves new problems and orientates in
occurred situations. It is a congenital cognitive attribute whose extent cannot be changed,
but can be expanded through gaining experience and practicing model situations.

Artificial intelligence (Al) is a field of information technology dealing with a
development of machines and devices, which show signs of an intelligent behaviour.

Definition of the term “intelligent behaviour” is still a subject of discussion, but the
most frequently used standard of intelligence is the human intelligence.

The mentioned information indicates that the building’s intelligence should represent

its ability to make independent decisions based on available data and measures, solve new
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or difficult problems and accustom to the user. A block diagram, which imitates human
behaviour, actions and is also the model of IB’s behaviour, is shown in Pic. 1. It might
seem that everything is programmed in advance and the problems are solved via pre-
programmed algorithms, but the process of deciding the IB’s function is a higher-order
technical intelligence problem. The question is, whether a building or a house should be
intelligent. Are they not supposed to be just a tool for human’s happy living with an option
to be fully manageable at any time? The arguments in favour of intelligence are
development and progression, the continuing effort of pushing the technologies
capabilities and utilize them to their full extent in various applications. The argument
againts opposition to intelligence is the fear of the unknown. The creation of artificial
intelligence hides unknown threats and surprises, which are popular in sci-fi movies.
Which path to choose then?

3.3.2 The conception of intelligent buildings

Information and communication technologies, robotics, smart material, technologies
connected to the sustainable development and changes in the society are going to be the
driving force for intelligent buildings. In addition to technical development, other
pressures can come from the influence on the built environment. The important factors,
which will have significant impact are climate changes, development in other industries,
customer’s changing desires which influence their demands, changes in legislation and
perhaps the most impactful factor will be the influence of changes in society on the
perception of the buildings. The house’s intelligence is not merely a manner of
automation and building control, thus a purely technical matter. It also includes needs and
material conditions, e.g. space, architectural design of a workplace or living space,
urbanistic design of a complex of buildings, aesthetic level of an exterior and an interior
design, state of the technical development, access communication, cleanliness of the
spaces, lightning conditions, colour environment, microclimatic conditions, but also
active conditions, e.g. motivation, satisfaction from own activities and psychologic
climate.

The starting point of creation of a model of an intelligent building are people, because

they determine the thought base of the building. People react individually and any
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response can be either temporary, or such, which can be stored in a long-term memory.
A building and its environment, social climate, labour and its control processes, all of this
triggers a response system of the building. A building, its service systems and the control
of the work process unitedly contribute to people’s contentment within an organization.
Workplaces are to be designed for individual needs and a teamwork as well as for a
corporate culture. The same applies for buildings intended for living, where above all it
will be about creating an environment for people, their cultural level, environment

inducing a feeling of ease and happiness from rest and relaxation.

Figure 7 Intelligent building pyramid

Despite the importance of technologies from information and communication
technologies to the use of artificial intelligence methods during the realization of modern

intelligent buildings, it is generally understood in the construction industry that the
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intelligent building conception should stand separate from the integrated or automated
buildings. These buildings are dominated by the implementation and integration of
building automation, as well as other security information and communication systems.
Intelligent buildings are the umbrella concepts for automated buildings. The concept of
an intelligent building evokes a presumption, that the intelligence only relates to the
building. However, as the nature of work changes towards a wider spectrum of
environments and the use of mobile communications constantly increases, it is much
better to think of smart systems and smart grids than smart buildings. Thus, the building
becomes a node for the organizational network (Pic. 3). The concept of an expanded smart
network in a building leads to the interconnection of multiple buildings belonging to the
same organization, in terms of both communication and building automation systems.
This induces the application of a so-called virtual building, which maximizes the
efficiency and effectiveness during the designing of a concept and a project of the IB.
Information is acquired from members of construction, software, government agencies
and technical specialist spheres in order to enhance and develop the communication
between the project process participants and also the communication during the lifetime
of the building. A communication via for example just one central IFC (Information
Foundation Classes) “buildingSMART” is dynamic and smooth data sharing. It supplies
precise and useful information about the building to all project members and also to the

building users throughout its lifetime.
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Figure 8 Integration phase from wired connections in phase 1 to use of general
protocols in phase 4 (taken from Fletcher 2003)

People will still need homes, although their form may change as they will gradually
become a common space for work and living. Not everyone is content with working only
at one location and the need for a personal contact should not be underestimated.
Information and communication technologies will allow this direct contact to be chosen

only when it is really necessary, unlike in the current state, where this is not the case.

3.3.3 Digital automated buildings and their integration

Smart houses stand for using the latest security, information and communication
technologies to connect all the mechanical, electromechanical and digital devices
currently available to create a truly interactive house. The so-called social aspect is placed
in the forefront, which has to take into account people’s various needs, regardless of their
age, health and financial situation.

Large quantity of remote-control elements is already existing at the moment, e.g.
smoke detectors, passive infrared anti-burglary alarm devices, central heating system
programmers, radiofrequency headphones for music listening or infrared movement

sensors. Other devices use the Bluetooth technology, which enables their remote
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interaction. New technologies should facilitate the use of apartment and non-apartment
buildings, for example make living in them more enjoyable, encourage young people to
learn or reduce the crime rate. Modern technologies will be particularly helpful for
disabled people.

Genn et al. (1999) describes the information house that has a potential to provide
substantially more of flexibility and value to its users than conventional automated
functions. In Table 1 there are shown types of information processes and actions in smart

house systems.

3.3.3.1 Integration

Pic. 2 shows the meaning of integration often mentioned in relation to intelligent
buildings. Individual communication and operation functions are sorted by the flow of
people, energy, water and information. On the other side of this so-called imaginary
pyramid of virtual IB integration are described architectural, structural and thermal
construction systems from simple buildings to intelligent buildings (low-energy, passive
and zero).

The primary IB components in this paper are those that are directly related to

information and communication technologies from individual systems to multipurpose

Process types Activity and technology types

Creation of information Scanning, creation, monitoring and informative devices
Saving and recalling Interface and access systems

Transmission and reception Communication systems

Transformation Information and manipulation devices

Links and display Presentation, interface and displaying devices

Follow-up activity Alarm, instantaneous interference, motor starting devices

Table 1 Types of information processes and operations in intelligent building
systems

devices and later computerized systems (Pic. 2).
The development of advanced security and communication networks can be classified
as:
o aflow of people — surveillance, private entrances and area
o flows of energy and water — network monitoring, calculation of water and
energy consumption, network management and calculation of water and

energy consumption in every house, system of waste management
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e information flow — managing the processing and receiving of messages
between residents, building management and selected external services, such
as police, security agencies related to building security, firefighters, school,
hospital etc.

The indicated classification of security and communication networks can also be used

in an 1B design:

a) classification of individual subsystems by their operation function and
communication function,

b) definition of individual subsystems in terms of a categorization of functions by
category, which accounts for the subsystems in terms of building and customer
needs,

c) selection of inclusion of selected subsystems in the building management system
or the communication system,

d) IB definition,

e) project elaborated with an interdisciplinary approach of professionally oriented
professionals and specialists involved.

3.3.3.2 Definition and development structure of intelligent buildings

All automation elements or subsystems on the level of building operation function
and communication function, see Pic. 2 (devices — automation, measurement, protective
equipment, control and operation; service — management, radio and television, e-mail,
maintenance and service), are structured and have a single goal — create, maintain and
manage conditions in the areas of the building in a way, to fulfil the set limits assuming
the future states and forms of inhabitation, which will be able to learn from the previous
states and will be updated with new socially-cultural conditions. For the sake of
complexity, this also includes the construction of the building — structure and architecture,
which are on the far side of the pyramid in Pic. 2. Therefore, a prognostic, sustainable
definition, which was published by the CIB W098 in 1995 and above all modified by the
Intelligent Building Research Institute in Brno in 2010, can be said. We consider this
definition as concise and conceptually normatively formulated: An intelligent building is

a dynamic and delicate architecture, structurally functional method and technology of
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construction, which provides each inhabitant with productive, economical and
ecologically acceptable environment by a systemic interaction between its four primary
elements: the building (material, structure, area), the device (automation, control,
systems), the service (maintenance, management, service) and the mutual interactions
between them.

Even despite the fact that the customer’s and intelligent building end user’s needs are
the leading force in the intelligent building development, the research in this field is based
on implementing information and communication technologies and building control
automated systems. The higher the automated building control systems components
production rises, the higher rises the interest in solutions for integration of these devices
and their compatibility. Picture 3 shows the so-called intelligent building pyramid, which
has become an important milestone of the short history of the IB development. It was
created during the European Intelligent Building Study (Harrison 1999). In fact, the
researchers involved in this study did not intend to use this pyramid to define 1B, although
at the time there was no definition of the concept. Technically, however, the IB pyramid
defines an integrated or automated building, the type of an IB, which emphasizes the use
of security, information and communication technologies.

The basic phenomenon in the process of creating the conception and project of the 1B
means a complex approach, i.e. also handling constructional and architectural contexts,

including links to crime prevention during the planning and designing of the IB.

3.3.4 Conclusion

The next issue of Elektro magazine will provide a broader analysis of the basic
problems involved in the solution and formation of intelligent buildings. Furthermore,
attention will be paid to defining the best-known technologies of technical equipment,
energy and building environment. Other articles will also focus on the form and structure
of the IB design.

32



PANALYSIS

4.1 Syntax

Syntax of the translated text was relatively poor, due to the fact that the text was of a
technical style, which means that no other than the objective word order occurs, personal
pronouns are rarely used and expressive constructions are not used at all.

Attention should be paid to the use of syntactic means during the translation between
two considerably different languages, because the relations between words in a sentence
vary and have to be carefully translated to preserve the meaning of the original text.
Words rarely occur alone, of course, they almost always occur in the company of other
words. Words are not linked together at random though; every language has its own rules
concerning word order and relations between words.

The passive in Czech is used rarely, while in English, it is used frequently, particularly
in technical and scientific texts. It is used mainly for the purpose to maintain the
objectivity of the author on the discussed topic, which is an integral part of the technical
style. The translator can choose to use the passive if the performer of the action is
unknown, irrelevant or obvious; if the performer is less important than the action or if a
recipient is the main topic. However, the main reason to choose the passive voice is to

involve hedging in the text and to maintain impersonal view.

Nékdy se stava, Ze namerené hodnoty prokazou pomernée vysokou chybovost prijeti

¢i odmitnuti uZivatele, a to i presto, Ze se mé¥ilo v laboratornich podminkdch.

Measured values sometimes show relatively high error rate of accepting or denying

a user despite the measurements had been carried out in laboratory conditions.

Another linguistic tool used in impersonal sentences are modal verbs (must, may,
might, ought, can, should). It is typical of them to lose their lexical meaning to an extent

depending on which word they are combined with or linked to. However, this does not

33



implicate the writer’s subjective view on the fact, but the modality is considered as an
objectified one, which corresponds with the technical style objectivity.

Rozsah intenzity tohoto osvétleni ma byt 0 az 800 Ix.
The intensity scope of this lighting should be 0 to 800 Ix.

In cases such as in the one above, the verb to be usually has a weakened lexical
meaning based on the modal verb to which it is linked. The sentence above was taken
from a part of the text, where the instructions from a manufacturer are named to describe
the working conditions of the biometric reader. The verb should is used in impersonal
instructions or directions instead of must, which is more strict, personal and authoritative.

Usage of should thereby correlates with the style of scientific and technical texts.

4.2 Word equivalence

During the process of translation, probably the most frequently encountered
problematic was the inter-lingual word equivalence. Knittlova (2000) observed three
types of lexical equivalence, those being:

- Complete counterparts

- Partial counterparts

- Zero counterparts

Despite the fact that English and Czech languages are socially, culturally, historically
and geographically different, there is relatively low number of complete counterparts. The
most common type of the word equivalence is the partial counterpart. The partiality can
concern these forms of differences:

- Formal

- Semantic denotation

- Semantic connotation

- Pragmatic
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(Knittlova, 2000: 35)

The most typical characteristic regarding the formal differences would be the
translation of one word in a source text using more words and vice versa. “English, as an
isolative analytical language, has more analytical, multi-word and at the same time more
explicit expressions than Czech” (Knittlova, 2000: 36). Information expressed by more
words is usually more explicit. Explicitness is asserted by a larger extent of information
on a surface plane of a language, while other language can have an implicit single-word
expression. The translation has faced a number of instances, where words from the source

text had to be expressed by more words in English, validating the point of Knittlova.

Single-word: hodnoty prokazou pomérné vysokou chybovost prijeti ¢i odmitnuti

Multi-word: Measured values sometimes show relatively high error rate of

accepting or denying

4.3 Terms

Possibly the most difficult issue that concerns the translation of professional texts are
technical terms. “It is a lexical entity creating superior inner coherence in such texts as
they describe conceptual systems.” (Krhutova,2009:107). New terms and terminology
appear constantly, regarding the current pace of technological advancements. To translate
the term correctly, a translator has to fully understand a meaning and purpose, which the
expression serves. Newmark (1988:152) thinks that the best approach to the translation
of technical text is to “underline what appears to be its key terms when you first read it
and then look them up (even if you think you know them — my memory is full of words I
half know or do not know) in the micro of the Encyclopaedia Britannica and the relevant
Penguin.” By this he seemingly implies that even experienced translators should verify
their presumptuously correctly translated terms by checking them in an encyclopaedia or

in other relevant source.
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Apart from the translating the term, enough attention should be paid to determining
whether the term is descriptive or technical. Author of the original text has three reasons
to use descriptive term for a technical item:

- the object is new, and has not yet got a name

- the descriptive term is being used as a familiar alternative, to avoid repetition
- the descriptive term is being used to make a contrast with another one
(Newmark,1988:153)

The translator should remain within the limits set by the author, change the meaning
as little as possible and thereby translate the descriptive terms by their counterparts in the
target language. Some pretentious translators might be tempted to demonstrate their
wisdom by translating the descriptive term with the technical one, although this is

considered an incorrect translation. The following example shows the correct translation.

Na zakladeé této informace lze za pouZiti tii techto vysilacu, na kterych se zjisti Casovd
odezva vysilani, urcit vzdalenost detekovaného ¢ipu a jejich kombinaci pomoci

triangulace prresnou polohu cipu v roviné.

Based on this information and by using three of those emitters on which the response
time of the transmission is detected, the distance of the detected chip and its combination

can be determined by triangulating the exact position of the chip in the plane.

4.4 Official names

Translating the official names of institutions is a frequently encountered problem,
although in most of the cases, it should not be translated by the translator. Instead they
should search for more information about the institution, try to find its own interpretation
of its name in other language and use that. “Where a public body or organisation has an
‘'opaque’ name - say, Maison de la Culture, 'British Council’, 'National Trust', 'Arts
Council’, Goethe-Institut, 'Privy Council' - the translator has first to establish whether
there is a recognised translation and secondly whether it will be understood by the
readership and is appropriate in the setting; if not, in a formal informative text, the name
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should be transferred, and a functional, culture-free equivalent given (Maison de la
Culture, 'arts centre'); such an equivalent may have to extend over a word-group: 'National
Trust', organisation chargee de la conservation des monuments et pares nationaux
(britanniques); in some cases, a cultural equivalent may be adequate: 'British Council’,
Alliance frangaise, Goethe-Institut, but in all doubtful cases, the functional equivalent is
preferable, e.g., 'national organisation responsible for promoting English language and
British culture abroad'; the description (e.g., the composition and manner of appointment
of the body) should only be added if the readership requires it; a literal translation or

neologism must be avoided.” (Newmark,1988:99-100).

During such translation, Newmark states that the first task is to establish whether there

is a recognized translation. This idea was followed and used in numerous translated texts.

Novy systém byl vyvijen za podpory vnitrofakultniho grantu Technické fakulty CZU
v Praze (31170/1312/3118).

The development of the new system was supported by the internal grant of Faculty of
Engineering at Czech University of Life Sciences Prague (31170/1312/3118).

This example from the triangulation localization article seemed to be quite
problematic. An unexperienced translator who tends to use more literal translation would
translate the name of this institution incorrectly. The literal translation of this institution
Ceska zemé&délska univerzita could be as follows - “Czech agricultural university in
Prague” and it would seem to be correct. But after a peek at the CULS websites, it is clear
that its correct translation is “Czech University of Life Sciences Prague”, which is not the

translation to think of first.
Proto Ize vyslovit prognostickou, trvale udrzitelnou definici inteligentni budovy, kterd

byla publikovana pracovni skupinou CIB W098 v roce 1995, a predevsim upravena

Vyzkumnym ustavem inteligentnich budov v Brné v roce 2010.
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For the sake of complexity, this also includes the structure of the building — structure
and architecture, which are on the far side of the pyramid in Pic. 2. Therefore, a
prognostic, sustainable definition, which was published by the CIB W098 in 1995 and
above all modified by the Intelligent Building Research Institute in Brno in 2010, can

be said.

In this case, an established name of the institute was not found, and the name is not
of an opaque character, as stated by Newmark. Thus, the name was translated literally

and it was made sure, that the meaning is fully preserved.

4.5 Acronyms

Acronyms are an indivisible part of technical style, because a wide variety of terms is
used not only in electrical engineering, but also in most other technically oriented fields.
The extensive use of acronyms in scientific texts emerges from the fact that
knowledgeable readers of the text are presumably familiar with the terms and they do not
need them to be itemized word by word. More and more cases emerge for the translation,
depending on the acronym in the source language and in the target language. Acronyms
describing a company name are usually transferred into the target language without any
changes, e.g. JBL, IBM or HP. Next case is acronyms, which have a fixed equivalent term

in the target language. Examples of these are: km/h — kph, ot/min — rpm.

Takovyto rozsah ma umélé osvétleni, napr. intenzita osvétleni 100W Zarovkou ve

vzdalenosti 2 m je jen 35 IX.

The artificial lighting has the same scope, for example lighting intensity of 100W
lightbulb in 2 metre distance is only approximately 35 Ix.
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Bezpecnost zajistovanych objektii je zprostredkovana ruznymi typy systémit, jako jsou

napr. PZTS, CCTV, EPS atd.

“The security of the watched facilities is provided by various types of systems such as
PZTS, CCTV, EPS etc.

Some acronyms do not have an equivalent acronym in the target language, so the
translator can choose from two options. They can leave the acronym in the original form,
use parentheses to name all words the acronym consists of and then translate the words
into the target language. The second option is to invent a new acronym, only for the
purpose of the one text. However, it should still be explained in parentheses, because the

readership might not fully understand the translator’s intention.

4.6 Lexical density

Lexical density is another characteristic of the technical style, which leans towards
brief and precise manner of expression. Krhutova defines lexical density as “an
expression of complexity typical of written language” (2009: 35). In style of electrical
engineering the lexical density is mostly formed by the concentration of technical terms.
Krhutova (2009) also observed that the sentences in texts of electrical engineering can
consist of up to one third of pure technical terms. The example below may serve as
evidence of it. The translated English sentence consists of 32 words, of which 18 words
are technical terms. In other words, technical expressions dominate and form the sentence

of more than a half.

V soucasnosti jiz existuje spousta ddlkovych kontrolnich prvkit K riiznému vyuziti,
jako jsou napr. detektor kouie a pasivni infracervené poplachové zaiizeni proti
vloupdni, programdtory systému ustiedniho vytapéni, radiofrekvencni sluchdtka pro

poslech hudby nebo infracervené senzory pohybu.
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Large quantity of remote-control elements is already existing at the moment, e.g.
smoke detectors, passive infrared anti-burglary alarm devices, central heating system
programmers, radiofrequency headphones for music listening or infrared movement

SENSOrs.

4.7 Noun groups

English is an analytic language, which enables easier chaining of words one after
another and thus has considerably higher amount of noun groups. Since English is also
an isolating language, there are indefinite borders between various types of words, which
allows for creation of naming structures that cannot be created in a fusional and synthetic
language, such as Czech. Noun groups are typical for a technical style, because it contains
a large volume of terms requiring detail description of their function or aspects. Knittlova
(2000) acknowledges that the key to decoding the substantive series is the fact that
gradual explanation is almost always involved in the premodification part of such noun

series.

Mereni chybovosti systémii, které k identifikaci osoby vyuZivaji rysy obliceje, je
pomeérné ndrocne.

Error rate measurement of facial features recognition systems is relatively
complicated.
In the example above we can see that original text used a whole relative clause to

describe the purpose of the system in Czech. The translated sentence contains only three

chained substantives in front of the described word to express its function.

Tyto pFijimace, které jsou casové synchronizovany, odeslou do centralni jednotky
informaci o case prijeti zpravy od vysilace (obr. 2).
These time synchronized receivers dispatch information to the central unit about

acquiring the message from the emitter (pic. 2.).
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CONCLUSION

Czech and English are two fundamentally different languages, because Czech is a
synthetic language, which uses inflection to express syntactic relationships within a
sentence and English is an analytic language, which conveys relationships between words
in sentences by way of helper words, thus the process of translation between Czech and
English faces various challenges. The translator can be tempted to solve the translation
using the literal translation method, but this will, in most cases, lead to inaccurate result.
The two languages use different sentence structures; thereby the original sentence has to
be reorganized into the target language’s structure, to appear more natural and to retain
the original idea.

Translation of a technical text is more difficult, in particular the translation of an
English technical text to other languages, because English is currently the Lingua Franca
in the scientific world and the terminology has to be considered. This thesis also addressed
terms and the difficulty of their translation, because terms in the source language might
not have their counterparts in the target language.

The analysis addressed problematics on the word level, namely terms, acronyms,
neologisms, word groups and describing the word density in English.

In conclusion the practice of translation is positively not an easy task. Numerous
factors of linguistic and extralinguistic means of both the source and target languages
have to be taken into consideration while trying to retain idea of the original text.

Despite the fact that English and Czech are two substantially different languages,
there are a number of approaches and methods, which the translator can use and quality

of the resulting translation is dependent mostly on his knowledge of both languages.
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Priloha 1 - Original text

Vliv svételnych podminek na biometrické

CteCky pro identifikaci osob na zakladé obliceje

Ing. Marek Juracka

Uvod

Biometrické identifikacni systémy v riznych provedenich jsou vyuzivany jak
v komer¢ni, tak i v soukromé infrastruktuie. Identifikace byla zprvu zalozena prevazné
na systémech sniméani otiskil prstii a byla pouzivana vyhradné v objektech, na které byly
kladeny vysoké bezpecnostni pozadavky (chemické laboratofe, vladdni organizace,

zbrojni primysl apod.). V souc€asnosti jsou tyto systémy soucasti zivota nasi spole¢nosti

vevr

vvvvv

se nyni zamétuji na rizné jiné charakteristické znaky ¢loveka. Jsou jimi napf. skener
sitnice, duhovky, krevniho fecisté ruky, rysii tvafe a rovnéZ systémy identifikace podle
chiize osob. Prestoze je problematika bezpeéné identifikace osob pod drobnohledem
védct, je v tomto oboru stale co vyvijet a zlepSovat. Nekdy se stava, ze naméiené hodnoty
prokdzou pomérné vysokou chybovost ptijeti ¢i odmitnuti uZivatele, a to i piesto, ze se
méfilo v laboratornich podminkach. Je podstatné této problematice vénovat pozornost a
pokusit se optimalizovat hodnoty FAR (False acceptance rate, pravdépodobnost
chybného pfijeti) a FRR (False Rejection Rate, pravdépodobnost chybného odmitnuti).
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100 - @ identifikace do 1 min

80 | @ identifikace do 5 min

~ FRR (%)

O neidentifikovano

B chybna identifikace

Obrazek 1 Schopnost identifikace biometrického zafrizeni MultiBio 700

& 100+ @ identifikace do 1 min
%’ 80 B identifikace do 5 min
1 60 @ neidentifikovano
40 B chybna identifikace
20 -
0

Obrazek 2 Schopnost identifikace biometrického zarizeni iFace 302

Podminky pro identifikaci na zakladé snimani

rysu tvare

Testované ¢teCky maji byt podle doporuceni vyrobce instalovany ve vzdalenosti 3 m
od proté&jSiho okna a 2 m od ptimého osvétleni. Rozsah intenzity tohoto osvétleni ma byt
0 az 800 Ix. Takovyto rozsah mé umélé osvétleni, napi. intenzita osvétleni 100W
zarovkou ve vzdalenosti 2 m je jen 35 Ix. V parametrech téchto ¢tecek je uvedeno, Ze je
lze pouzit i jako venkovni zafizeni. Zmin€nd informace je ovSem mylnd, jelikoz
podminky venkovniho prostiedi nejsou pro jejich spravné fungovani vyhovujici. Je to
proto, Ze jiz zatizena zimni obloha dava osvétleni 3 000 Ix a za slunecného letniho dne je

osvétleni az 100 000 Ix. Z téchto hodnot je patrné, ze pouziti ¢tecek jako venkovnich

zafizeni je nevhodné.
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Meéreni chybovosti ¢tecek

Mg¢fteni chybovosti systémil, které k identifikaci osoby vyuzivaji rysy obliceje, je
pomérné narocné. V prvni fad¢€ je nutné zajistit podminky stanovené vyrobcem. Pii
testovani byly vzdalenosti nastaveny tak, jak bylo uvedeno v navodu. Mé&fici panel byl
umistén ve vysce 1,2 m. Dale bylo zajisténo umelé osvétleni ze vzdalenosti 2,2 m.
Intenzita osvétleni na urovni ¢teciho zafizeni byla pramérné 270 Ix. Svétlo, které
dopadalo na obli¢ej (odraz od stény), mélo v priméru intenzitu 70 1x. Snimané osoby
staly ve vzdalenosti 0,5 m od &tecky. Celkem bylo méfeno 78 subjekti s dvaceti
opakovanimi M¢éfenymi osobami bylo sedmndact zen a 61 muzi ve vékovém rozsahu 22
az 29 let.

Mg¢éteni probihalo na ¢teCkach MultiBio 700 a iFace 302. Ob¢ zatfizeni pracuji na
zaklad¢ kombinace identifikace pomoci kodu, otisku prstu a snimani rysi tvare. Byla

métfena doba snimani predlohové Sablony k nasledné identifikaci osob a zaroven
pocet chybnych piijeti a odmitnuti uzivatele ¢i jeho nenacteni. Z téchto méfeni byly
nasledné dopocteny 1 hodnoty FAR a FRR (obr. 1 a obr. 2).

Na obr. 1 jsou uvedeny hodnoty namétené na ¢tecim zatfizeni MultiBio 700.

Pravdépodobnost chybného odmitnuti u MultiBio 700:

FRR = (NFR/NEIA) x 100 (%)

kde

NFR je pocet chybnych odmitnuti (Number of False Rejection);

NEIA pocet pokust opravnénych osob o identifikaci (Number of Enrolle
Identification Attempts);

FRR = (315/1 560) x 100 (%);

FRR = 20,19%.

Pravdépodobnost chybného piijeti FAR u MultiBio 700 je dana vztahem:

FAR = (NFA/NIA) x 100 (%)

kde

NFA je pocet chybnych pfijeti (Number of False Acceptance);

NIA pocet pokusti neopravnénych osob o identifikaci (Number of Impostor

Identifiaction Attempts);
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FAR = (76/1560) x 100 (%),

FAR = 4,87 %.

Na obr. 2 je zobrazeno méfeni na ¢tecce iFace 302, oproti pfedchozi Etecee jsou
vysledné hodnoty jesté neptijatelnéjsi. Pouhych 53,40 % uzivatell bylo ispéSné€ nacteno
do systému a bylo vpusténo do objektu. Také hodnota piesahujici 25 % u obou ¢tecek
znamenajici uspesnou identifikaci do 5 min je uzivatelsky velmi nepohodlna.

Pravdépodobnost chybného odmitnuti u iFace 302:

FRR = (NFR/NEIA) x 100 (%)

FRR = (260/1560) x 100 (%)

FRR = 16,67%

Pravdépodobnost chybného piijeti FAR u iFace 302 je ddna vztahem:

FAR = (NFA/NIIA) x 100 (%)

FAR = (62/1560) x 100 (%)

FAR =3,97 %

= 1

£ 00
90
80

il

70 |

88588

10 ]

MultiBio 700 iFace 302
@ bez LED diody s LED diodou

Obrizek 3 Uspésnost piijeti uZivatele za riiznych svételnych podminek

Z vypoctu a jejich grafického vyjadreni je patrné, ze procento chybného odmitnuti
uzivatele o malinky kousek pievysSuje procento chybného piijeti. Ovsem obé¢ tyto hodnoty
jsou velmi znepokojivé, a je proto nutné se zamyslet, zda je vhodné takovéto systémy
vyuzivat k hlidani vstupu do dilezZitych objekti. Z vysledki naméfenych hodnot je
zfejmé, Ze systémy pro identifikaci na zdkladé rystl tvare je nutné stale zdokonalovat.

Déle byla zméfena chybovost soucasnych systémti bez LED pfisvitu a s piisvitem
diodou LED. Méfeni probihali na 78 subjektech a s dvaceti opakovanimi. Méfeni koncilo

nejpozdéji po ubéhnuti jedné minuty od zacatku sniméni. Z vysledkti uvedenych na obr.
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3 vyplyva, ze ptidavny pfisvit diodou LED zvyraziuje kontury obliceje, a tim zvySuje
efektivitu ¢teni rysu tvafe a urychluje identifikaci uzivatele.

Na obr. 4 jsou dv¢ stejné fotografie. Na pravé strané je fotografie s LED ptisvitem a
na levé stran¢ bez n¢j. Na obrazku je zieteln¢ vidét, ze za pouziti LED piisvitu jsou
identifika¢ni body obliceje Iépe viditelné a také jich zde 1ze nalézt vice. V disledku tohoto

jevu klesa hodnota chybovosti systému.

Vysledky a diskuse

Pfi pofizovani biometrick¢ho identifikacniho systému je v prvni fadé nutné
promyslet, jak moc je pro danou organizaci ¢i instituci dtlezitd ochrana pfistupu. Ceny
jednotlivych zafizeni se pohybuji ve velkém rozsahu. Pro dochazku ¢i zabezpeceni bézné
problémem je velmi snadnd falzifikace otiskd. Pro siln€j$i ochranu je vhodné&jsi pouzit
systétmy, které byly otestovany jak v laboratornich, tak 1 v béznych podminkach.
Takovymi systémy jsou napfi. snima¢ o¢ni duhovky, sitnice, krevniho fe€isté ruky apod.
Je pfedevSim na uvaZzeni kazdé spolecnosti, kolik hodla do ochrany pfistupu a vnitinich
dat investovat. Méfenimi byla prok4dzana chybovost a nedostatky dvou systémi ¢teni ryst
tvafe a je jen otazkou, zda uvedené¢ nedostatky jsou spoleCnym rysem téchto

biometrickych ptistupovych systému.
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Obrazek 4 Schopnost identifikace za riiznych svételnych podminek

Z.aver

Naméiené hodnoty prokéazaly, ze identifikace na zakladé ryst tvaie je velmi
nedokonald. Byly testovany dvé ¢tecky od rliznych vyrobci a vysledky vySly velmi
podobné. Ziskané hodnoty chybovosti v ptipadé chybného pfijeti i chybného odmitnuti
uzivatele byly kolem 5%, coz je relativné velké riziko pro ochranu cennych informaci a
véci.

Diky provedenym testim bylo vyvinuto vylepseni, které ¢asteéné eliminuje nékteré
nedostatky testovanych systému. Bylo zjisténo, Ze za pomoci piisvitu se kontury tvare
zviditelni a zostii Iépe nez u nyngjSich systémi, které pfisvit nemaji. Ve vyvoji a
inovacich biometrickych identifika¢nich systému je tfeba neustdle pokracovat, jelikoz

soucasny stav jesté neni bezchybny.
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Lokalizace osob pomoci triangulace

Ing. Marek Juracka

Uvod

Systémy monitorujici pohyb osob jsou uzce spojeny se zabezpeCenim celého
sledovaného komplexu. Bezpecnost zajistovanych objektl je zprostiedkovana riiznymi
typy systému, jako jsou napi. PZTS, CCTV, EPS atd. K dosazeni optimalni bezpe¢nosti
hlidaného objektu jsou tyto systémy vzijemné kombinovany. Mozné kombinace
uvedenych systému:

- propojeni pfistupového systému se zabezpecovaci signalizaci,

- vedeni zaznamt udalosti zabezpecovaciho systému — ¢asy odchodu a
ptichodl osob, chybova hldseni, poruchy, naruseni systému,

- kamerovy systém — vyuziti riznych typ kamer podle jejich funkci, natoceni
kamer na pfedem ur¢ena mista, tthel pohledu, pfehrani zaznamu z kamer,

- ovladani osvétleni pomoci vystupti PZTS (zhasinani pti aktivaci stiezeni
systému, Setfeni nakladd na elektrickou energii),

- integrace ¢idel méficich riizné typy veli¢in (detekce tniku plynu, detekce
vlhkosti, detekce tfisténi skla).

Zékladnimi prvky urenymi ke sledovani pohybu zaméstnanct jsou piistupové a
dochazkové systémy, které zjisStuji predevS§im pifitomnost zameéstnanci v aredlu
pracoviSté. Téchto jednoduchych systémil je na soucasném trhu jiZ mnoho a stale
pfibyvaji. Rozdily mezi nimi jsou vétSinou velmi malé, nejcastéji se liSi cenou a
spolehlivosti.

Pfi navrhovani bezpe¢nostniho systému a systému pro monitorovani osob je tieba si
uvédomit, Ze sledovani pohybu zaméstnancti v prostoru je spojeno piedevsim se zdkonem
o ochrané osobnich udaji, ktery ma vyhrady k neustalému sledovani osob v objektu.
Z tohoto diivodu je feSeno pouze zjisStovani piitomnosti osoby v prostoru pracoviste, a to
Z pohledu ptichodu a odchodu. Tyto systémy jsou pln€ vyuzivany v mnoha podnicich,
kde neni tieba zjiStovat pohyb osob ve vSech ¢astech prostoru pracoviste.

Navrh systému lokalizace osob na zaklad¢ triangulace je zaloZen pravé na zjisténi

polohy zaméstnanct v redlném case. Je uren predevsim pro vyuziti v podnicich, kde je
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tteba sledovat polohu konkrétniho zaméstnance v konkrétni okamzik. Nejde o systém

zjistujici vniknuti narusitela.
Dosavadni technické prostredky

Monitorovani osob je spojeno s mnozstvim rtiznych aspekti. Mezi nejvyznamnéjsi
patii samotny vybér monitorované oblasti, kdy jde o monitorovani pfistupu narusitele do
objektu, monitorovani vstupu opravnéné osoby do objektu a prichodu objektem. VSechny
tyto moznosti jsou spojeny s bezpecnosti objektil.

Pro sledovéni vstupu opravnénych osob na pracovisté jsou ve velké mife vyuzivany i
pristupové systémy. Osoby vstupujici do objektu jsou déleny na zaméstnance,
navstévniky a narusitele. Osoby, které maji do objektu pfistup, zpravidla zaméstnanci,
vlastni bezpecnostni prvek v podobé¢ identifikacni karty nebo €ipu. Tento prvek umoziuje
opravnéné osob¢ vstup do objektu. Jeho platnost je sledovana z asového hlediska, jde o
platnost pritkazu na dobu neurcitou, nebo castéji na dobu urcitou, napt. jeden rok nebo
jeden mésic, dalsi alternativou je jednorazovy vstup.

Prichod stfeZenou oblasti plati pro prostory se zvySenymi bezpe¢nostnimi pozadavky
na zaméstnance, popf. jejich navstévniky. Nej€astéji jde o oblasti s cennymi informacemi,
daty, nebo materialy. Tento zptisob monitoringu osob se d¢li na prichody podle:

- Casového hlediska — po ptilozeni média ur¢eného k otevieni, k otevieni
prichodu na jisty ¢asovy usek s ohledem na jeho délku, jde o kratky ¢asovy
interval a malou oblast (dvefe, chodba atd.);

- usekového hlediska — po pfiloZzeni média uréeného k otevieni se otevie urcity
usek dané oblasti,

- plosného hlediska — po piiloZzeni média ur¢eného K otevieni se otevie dany
prostor, napt. celé patro.

Vsechny tyto typy monitorovani osob jsou spojeny s mnoha systémy pro samotné
sledovani osob; mezi nejvyznamnéjsi patii zabezpecCovaci systémy, piistupové systémy a
kamerové systémy. K dalSim systémim zajiStujicim pfistup do objektu patfi napf.

dochazkové nebo obchlizkoveé systémy atd.
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Vyvoj nového systému zaloZeného na

triangulaci

V soucasnosti na Ceské zemé&délské univerzité v Praze probiha vyzkum, ktery se snazi
na dosavadni technice vysilaci vystavét systém umoziiujici monitorovat pohyb osob
s piesnosti takika na centimetry podle normy CSN EN 50136. Toto monitorovani funguje
na bazi triangulace osoby, a to za vyuziti Ctyf pfijimach, které urcuji vzdalenost a

prostorové umisténi monitorované osoby (obr. 1).

=\ R

T

A, B, C, D - prijimace
X = vysila¢& (osoba s vysilacem)

Obrazek 5 Princip sledovani osoby ve stieZeném prostoru
Zde popiSme princip uveden¢ho zatizeni. Vysila¢ v urc¢ity okamzik vysle signal do
vSech pfijimacl v dosahu. Tyto pfijimace, které jsou Casové synchronizovany, odeslou
do centralni jednotky informaci o Case piijeti zpravy od vysilace (obr. 2). Po zaneseni
Casti do algoritmu je systém schopen zadat soutfadnici vyskytu vysilace. Na zéklad¢ této
informace Ize za pouziti tfi téchto vysilacl, na kterych se zjisti ¢asova odezva vysilani,
urcit vzdalenost detekovaného Cipu a jejich kombinaci pomoci triangulace ptfesnou

polohu ¢ipu v roviné.
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Obrazek 6 Vysila¢
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Inteligentni budovy (1. ¢ast)

Definice, koncepce, struktura

1. Uvod

Inteligentni budovy (dale IB) jsou v soucasnosti velmi dalezitym tématem, kterému
se vénuje mnozstvi firem, skol, vyzkumnych Gstavi a instituci. V souvislosti s IB se Ize
setkat s dal§imi terminy, které se pro tyto budovy pouzivaji. Jsou to: inteligentni dim,
chytry dim (smart house), digitalni dim, domovni automatizace, inteligentni
elektroinstalace, systémova elektroinstalace, automatizované systémy budov. Mohou se
dale vyskytnout pojmy, které s IB maji mnoho spolecného, dokonce je podmiiuji nebo
jsou jejich soucasti; jsou to napf.: chytré domacnosti (Comfort Live), inteligentni méfeni
(Smart Metering), inteligentni domacnosti (Smart Home), inteligentni rozvodné sité
(Smart Grids).
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Obr. 1 Blokové schéma inteligentniho domu (pi‘evzato ze [4])
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Aby bylo mozné o budoveé (domu) fici, ze je inteligentni, je tfeba umét pochopit, co
je to vlastné inteligence. Kazdy si pod tim pojmem jist¢ predstavi néco trochu jiného a
tézko hledat jednoznacnou odpoveéd’. Pojem inteligence [4] lze tedy definovat.

Inteligence (z lat. inter-legere, rozliSovat, poznavat, chapat) je rozumova schopnost
feSit nové vzniklé nebo obtizné situace, schopnost ucit se ze zkuSenosti, schopnost
ptizplsobit se, schopnost spravného urceni podstatnych souvislosti a vztahti, pomoci
nichz ¢lovek fesi nové problémy a orientuje se v nastalych situacich. Je to vlastnost, ktera
znamena, Ze je to vrozena obecnd kognitivni schopnost, jejiz miru nelze ovlivnit, ale 1ze
jirozvijet ziskavanim zkuSenosti a procvi¢ovanim modelovych situaci.

Uméla inteligence (UI), také Artificial Intelligence (Al), je obor informatiky
zabyvajici se tvorbou stroji a zatizeni vykazujicich znamky inteligentniho chovani.

Definice pojmu ,,inteligentni chovani* je stale predmétem diskuse, nejcastéji se jako
etalon inteligence pouziva lidsky rozum.

Z uvedeného vyplyva, ze inteligence budovy by méla znamenat jeji schopnost
samostatné se rozhodovat na zaklad¢ zjisténych informaci, fesit nové vzniklé nebo
obtizné situace a ptizplisobovat se uZivateli. Na obr. 1 je blokovym schématem znazornén
inteligentni systém napodobujici chovani a jednani ¢lovéka, ktery je i modelem chovani
IB. Neni to tak, Ze je vSe pfedem naprogramovani a feSeno podle zadanych algoritmd, ale
rozhodovani, o funkci IB je problém technické inteligence vyssiho fadu. Otazkou vsak je,
zda by dim nebo budova mély byt inteligentni. Nemaji byt pouze néstrojem pro
spokojené Zziti cloveéka s moznosti je kdykoliv plné ovladat? Pro inteligenci mluvi vyvoj
a pokrok, snaha posouvat dovednosti technologii stale dal a maximalné je vyuzivat ve
vS§ech moZznych aplikacich. Proti je strach z neznama. Vytvofeni umél¢ inteligence v sobé
skryva neznama nebezpeci a mnoha prekvapeni, oblibena ve sci-fi filmech. Jakou cestu

tedy zvolit?

2. KONCEPCE INTELIGENTNICH BUDOV

Budouci hnaci silou pro inteligentni budovy ziejmé budou informaéni a komunikaéni
technologie, robotika, chytré materidly, technologie souvisejici s trvale udrzitelnym
rozvojem a zmény ve spolecnosti. Kromé technického rozvoje mohou dalsi tlaky plsobit

ze strany ovliviiovani vybudovaného prostfedi. Vyznamny dopad budou mit zmény
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klimatu a vyvoj jinych odvétvi, ménici se touhy zakaznika ovlivni jeho pozadavky, zmény
V pravni uprave a snad nejvice ze v§eho vliv zmén ve spolecnosti na to, jak budou budovy
pojimany. Inteligence domu neni jen zpiisobem automatizace a fizeni budov, tedy jen
ryze technickou zélezitosti. Jsou to také potieby a materialni podminky, napft. prostor,
architektonické feSeni pracovniho ¢i obytného prostoru, urbanistické feSeni komplexu
budov, esteticka uroven feSeni interiérii a exteriéri, stav technického rozvoje, ptistupova
komunikace, Cistota prostort, osvétleni, barevna tuprava prostfedi, mikroklimatické
podminky, ale i1 socialné ¢inorodé podminky, napf. motivace, uspokojeni z vlastnich
aktivit a psychologické klima.

Pocate¢nim bodem k vytvoreni modelu inteligentni budovy jsou lidé, protoze oni
urcuji myslenkovou zdkladnu budovy. Lidé reaguji individualné a jakdkoliv odezva mize
byt do¢asna nebo takova, jez bude lozena v dlouhodobé paméti. Budova a jeji prostiedi,
socialni klima, prace a jeji fidici procesy, to vSe vyvolava systém odezvy. Budova, jeji
obsluzné systémy a fizeni pracovniho procesu spolecné ptispivaji k pohod¢ lidi v ramci
organizace. Pracovisté maji byt vytvafena pro potfebu jednotlivce, tymové prace, jakoZ i
pro firemni kulturu. Stejné tak je tomu i u budov uréenych k bydleni. Zde predevSim
pujde o vytvareni prostiedi pro lidi, jejich kulturni uroven, prostfedi vytvarejici pocit

lehkosti a radosti z odpoc¢inku a relaxace.

56



Obr. 2 Pyramida inteligentnich budov

Ptes diilezitost informa¢nich a komunikac¢nich technologii az po vyuziti metod umélé
inteligence pfti realizaci modernich inteligentnich budov je ve stavebnim primyslu obecné
chédpéno, ze koncepce inteligentni budovy by méla byt oddélena od integrovanych nebo
automatizovanych budov. V téchto budovéch totiz vyrazné¢ dominuje implementace a
integrace automatizace budov, jakoz i jiné bezpeCnostni informacni a komunikacéni
systémy. Inteligentni budovy pfedstavuji zastieSujici koncepce pro automatizované
budovy. Koncepce inteligentni budovy navozuje domnénku, ze inteligence se vztahuje
pouze K budové. Avsak stim, jak se méni charakter prace smérem k SirSimu spektru
prostiedi a zaroven s neustalym rozSifovanim uzivani mobilnich prosttedki komunikace,
je mnohem lepSi uvazovat o inteligentnich systémech a inteligentnich rozvodnych a

komunikacnich sitich nez o inteligentnich budovach. Budova se tak stava uzlem pro
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organiza¢ni sit (obr. 3). Koncepce rozsifené inteligentni sit€¢ Vv budové vede
k vzajemnému propojeni vice budov patiicich téZe organizaci, a to jak z hlediska
komunikac¢nich systémi, tak systéml automatizace budovy, coz navozuje aplikaci tzv.
virtualni budovy, ktera maximalizuje dosahovanou UucCinnost efektivitu pii tvorbé
koncepce a projektu IB. Pro vyvoj a zlepSeni komunikace mezi Gc€astniky projektového
procesu a také pii vlastnim Zivotnim cyklu budovy se Cerpaji informace od clent
Z odvétvi stavebnictvi, softwaru, vladnich orgdnti a technickych specialistli. Komunikace
prostfednictvim napft. jediného centralniho modelu IFC (Information Foundation Classes)
,,buildingSMART* je dynamické a bezproblémové sdileni dat. Poskytuje pesné, uzite¢né
informace o stavbé mezi vSemi Cleny projektu a také uzivatelim béhem celé doby

Zivotnosti budovy.
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Obr. 3 Faze integrace od dratovych spojeni ve fazi 1 po vyuziti obecnych
protokolii ve fazi 4 (pievzato z Fletcher 2003)

Lidé budou stéle potfebovat domovy, 1 kdyz se jejich podoba miize ménit s tim, jak
se budou stale vice stavat spolenym prostorem pro praci 1 bydleni. Ne kazdy je spokojen
S praci na jednom mist¢ a potieba osobniho kontaktu by neméla byt podceniovana.
Informacni technologie umozni, aby byl tento pfimy kontakt volen pouze tehdy, bude-li

opravdu nezbytny, na rozdil od souc¢asného stavu, kdy tomu tak neni.
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3. DIGITALNI AUTOMATIZOVANE DOMY A
JEJICH INTEGRACE

Chytré¢ domy znamenaji vyuziti nejnovéjSich bezpecnostnich, informacnich a
komunikac¢nich technologii k propojeni vSech v soucasnosti dostupnych mechanickych,
elektromechanickych a digitalnich zafizeni, ¢imz bude vytvofen skutecny interaktivni
dam. Vystupuje zde do poptedi tzv. spoleCensky aspekt, ktery musi zohlediiovat rizné
potieby lidi, at’ jsou mladi, stafi, nebo invalidni, bez ohledu na jejich finan¢ni prostredky.

V soucasnosti jiz existuje spousta dalkovych kontrolnich prvkl k riznému vyuziti,
jako jsou napft. detektor koufe a pasivni infraervené poplachové zatizeni proti vloupani,
programatory systému ustfedniho vytapéni, radiofrekvencni sluchatka pro poslech hudby
nebo infracervené senzory pohybu. Dalsi zafizeni vyuzivaji technologii Bluetooth, ktera
umoznuje jejich vzajemnou interakci. Nové technologie by mély usnadnit provoz
bytového 1 nebytového domu, napft. zpiijemnit jejich obyvani, podporovat mladé lidi
V uceni nebo snizit kriminalni ¢innost. Moderni technologie budou obzvlast napomocné
postizenym lidem.

Gann et al. (1999) popisuje informacni dim, jenZ mé potencial poskytovat svym
uzivatelti, mnohem vic flexibility a hodnoty nez tradi¢ni automatizované funkce. V tab.

1 jsou zobrazeny typy informacnich procest a ¢innosti v systémech chytrych domd.

3.1 Integrace

Na obr. 2 je znazornén vyznam integrace cCasto zminované v souvislosti
s inteligentnimi budovami. Jednotlivé komunikacni funkce a funkce obsluhy jsou
setiidény podle toku lidi, energie a vody a informacnich tokli. Na odvracené stran¢ této
tzv. pomyslné pyramidy integrace virtualni IB jsou popisovany architektonické, stavebné
a tepelné¢ konstrukéni systémy od jednoduchych staveb az po stavby inteligentni
(nizkoenergetické, pasivni a nulové).

V tomto ptispevku jde pfedevsim o ty komponenty IB, které bezprostiedné souviseji
s informa¢nimi a komunika¢nimi technologiemi od individualnich systémt az po

viceucelova
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Tab. 1 Typy informac¢nich procesi a ¢innosti v systémech chytrych domu

Typy procesu Typy ¢&innosti a technologie

tvorba informace snimani, tvorba, monitorovani a informacni zarizeni
ukladani a vyvolavani interface a pristupové systémy

prenos a prijeti komunikaéni systémy

transformace vypocéetni a manipulaéni zarizeni

odkazy a zobrazovéni prezentace, interface a zobrazujici zarizeni

navazujici ¢innost alarm, okamzity zésah, zarizeni uvidéjici do chodu a motory

zafizeni a pozdéji 1 komputerizované systémy (obr. 2).
Vyvoj pokrocilych bezpecnostnich a komunikacnich siti 1ze klasifikovat takto:

- tok lidi — dohled, soukromé vstupy a prostor,

- toky energie a vody — monitorovani siti, vypocet spotieby energie a vody;
sprava siti a kalkulace spotfeby energie a vody v kazdém dom¢; systém
nakladani s odpady,

- informacni toky — fizeni procesu a pfijimani zprav mezi rezidenty, spravou
budov a vybranymi vnéjSimi sluzbami jako policie, bezpecnostni agentury ve
vazb¢ na bezpecnostni techniku budovy, hasi¢i, Skola, nemocnice, atd.

Naznacenou klasifikaci bezpecnostnich a komunikac¢nich siti 1ze také vyuZzit pro navrh

a) zafazeni jednotlivych subsystémi podle funkce obsluhy a komunikaéni
funkce,

b) definovani jednotlivych subsystému z hlediska roz¢lenéni jednotlivych funkei
podle kategorizace zohlednujici subsystémy z hlediska potteb budovy a
zakaznika,

C) volba zafazeni vybranych subsystémii do systému fizeni budovy nebo systému
komunikace,

d) definovani IB,

e) projekt zpracovany S interdisciplinarnim pfistupem zG¢astnénych profesné

orientovanych odborniki a specialisti.

3.2 Definice a vyvojova struktura inteligentnich

budov

Vsechny automatizacni prvky ¢i subsystémy na trovni funkce obsluhy budovy a

komunikac¢ni funkce, viz obr. 2 (zafizeni — automatizace, méfeni, ochranné zabezpeceni,
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kontrola a fizeni; provoz — sprava, rozhlas a televize, elektronicka posta, udrzba a provoz),
jsou strukturalizovany a maji jediny cil — vytvaret, udrzovat a spravovat podminky
v prostorech budovy tak, aby odpovidaly nastavenym limitim, piedpokladajicich
budouci stav a formy bydleni, které budou schopny se poucit ze stavli minulych a budou
obnoveny novymi socidlné-kulturnimi podminkami. Pro komplexnost sem patii také
konstrukce stavby — struktura a architektura, které jsou na obr. 2 na odvracené strané
pyramidy. Proto lze vyslovit prognostickou, trvale udrzitelnou definici inteligentni
budovy, kterd byla publikovana pracovni skupinou CIB W098 v roce 1995, a predevsim
upravena vyzkumnym ustavem inteligentnich budov v Brn¢ v roce 2010. Tuto definici
povazujeme za vystiznou a konceptualné normativné formulovanou: Inteligentni budova
je dynamickd a citliva architektura, strukturdlné funkciondlni metoda konstrukce a
technologie stavby, jez poskytuje kazdému obyvateli produktivni, tisporné a ekologicky
prijatelné podminky pomoci soustavné interakce mezi svymi ctyrmi zakladnimi prvky:
budovou (material, struktura, prostor), zarizenim (automatizace, kontrola, systémy),
provozem (udrzba, sprava, provoz) a vzajemnymi vztahy mezi nimi.

I ptes skutecnost, Ze potieby zakazniki a konecnych uZzivatelli budov jsou vid¢i silou
vyvoje inteligentnich budov, vyzkum v tomto oboru je zaloZen na zavadéni informacnich
a komunikacnich technologii a automatizovanych systémd fizeni budov. Cim vice nartista
vyroba komponent automatizované¢ho systému fizeni budov, tim vétsi je zajem o feSeni
integrace téchto zafizeni a jejich kompatibilitu. Na obr. 3 je uk4zdna tzv. pyramida
inteligentnich budov, ktera se stala vyznamnym milnikem kratké historie ve vyvoji IB.
Byla vytvofena v pribéhu Evropské studie inteligentnich budov (Harrison 1999).
Badatelé zabyvajici se touto studii ve skute¢nosti neméli v imyslu tuto pyramidu vyuZit
pro definovani IB, piestoze v té dobé zadna definice koncepce neexistovala. Technicky
ovSem pyramida IB definuje integrovanou nebo automatizovanou budovu, tedy typ 1B,
jez klade diraz na vyuziti bezpec¢nostnich, informac¢nich a komunikac¢nich technologii.

Zakladnim fenoménem pfi tvorbé koncepce a projektu IB je komplexni pfistup, tzn.
feSeni 1 stavebné konstrukénich a architektonickych souvislosti véetné vazeb na prevenci

kriminality pfi planovani a navrhovani IB.
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4. ZAVER

V nasledujicim Cisle Casopisu Elektro bude uveden Sirsi rozbor zakladnich okruht
problémi pfi feSeni a formovani inteligentnich budov. Dale bude pozornost vénovana
definovani nejznaméjsich technologii technické zafizeni, energie a prostiedi budov

(TZEPB). Rovnéz budou dalsi ¢lanky zaméieny na formu a strukturu navrhu IB.
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