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VAZENI CTENARI,

dostdva se Vam do rukou ctvrté a pro letosni kalendarni rok posledni Cislo odborného
Casopisu LOGOS POLYTECHNIKOS. Naleznete zde pfrispévky z oblasti elektrotechniky,
informatiky, matematiky a cizich jazyk(. Zfejmd tematicka rozmanitost prispévkl vérné
odrazi jeden ze zakladnich rysd Vysoké Skoly polytechnické v Jihlavé, ktera casopis
vydava. Tato Skola je skutecné charakteristicka a zajimava tim, Ze nabizi ke studiu fadu
raznorodych obor(. Od technickych pres ekonomické aZ po zdravotnické. Setkavaji se zde
proto odbornici z rliznych oblasti lidského védéni, coz obecné vede k jejich vzajemnému
obohacovani. Obsah ¢asopisu to plné potvrzuje.

Timto Cislem se zavrSuje pétileta historie ¢tvrtletniku LOGOS POLYTECHNIKOS. Od samého
zaCatku vydavani casopisu je jasné patrna snahajehoredakénirady o to, aby zaujal distojné
misto mezi odbornymi ¢eskymi periodiky a postupné ziskal i jakési formalni potvrzeni této
skute¢nosti. TotiZ zafazeni na tzv. Seznam recenzovanych ¢asopist v Ceské republice. Preji
celé redakéni radé a nam vsem, ktefi pracujeme na Vysoké Skole polytechnické Jihlava,
aby se to podafilo. Ctenartim pak preji hodné pfijemnych a vzrudujicich zaZitk( pfi cetbé,
Ci jesté lépe, pfi peclivém studiu ndsledujicich prispévk.

Radek Stolin
vedouci katedry matematiky
Vysoka skola polytechnicka Jihlava
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ZARAZEN(
SIMULACNICH
MANAZERSKYCH HER
DO VYUKY NA VSPJ

ABSTRAKT

Ve snaze posilit aplikacni dovednosti
student( pfipravuje Vysoka Skola
polytechnicka Jihlava zafazeni predmétu
»Simulaéni manazerské hry“ do vyuky. Tento
prispévek predstavuje metodicky postup,
kterym bude implementace simulacnich
manazerskych her realizovana.

LENKA LIZALOVA

VYSOKA SKOLA POLYTECHNICKA
JIHLAVA

KLICOVA SLOVA:

manazerské simulacni hry,
projektové uceni, metodika
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uvoD
ak traduje staré cinské pfislovi:
,Co slySisS, zapomenes; co vidis,
pamatujeS si; co prozijes, tomu

rozumis.”. Z konceptu této myslenky
vysli predkladatelé projektu ,Zarazeni
simulacnich manazerskych her do vyuky”,
ktery byl podporen z prostfedkd Interni
grantové soutéZe na VSPJ pro rok 2014.

Cilem projektu bylo vytvofit metodické
materiadly, které by pomohly efektivné

zavést simulaéni manazerské hry bud'

vramci samostatného predmétu, nebo
zafazenim tematického bloku do tematicky
pribuznych predméta.

Cedti autori (napriklad [1], [2], [6], [8]
a [12]) vyzdvihuji zarazeni manazerské
hry, s vyuZitim simulaénich metod
k feseni redlnych problémQ, jako zasadni
pfinos pro uplatnéni aplikaéniho mysleni
student(. Autorka Dvorackova [3] ve svém
¢lanku ,,Pouziti simula¢ni hry ve vyuce
ekonomie firmy“ konstatuje: ,,...simulacni
hry jako didakticky prostfedek disponuiji
vyznamnym potencidlem a jejich zarazeni
do vyuky splnilo vS8echna ocekavani...”.

Také v zahrani¢ni odborné literature
(naptiklad [4], [5], [7], [9], [11] a [13])
prevlada ndzor, Ze simulacni manazerské
hry predstavuji validni metodu zobrazeni
manazerskych problém( a ekonomického
prostiedi a Ze jejich zarazeni do vyuky je
spravnym krokem pro reflexni uceni.

ZVOLENA METODIKA ZARAZENI
HER DO VYUKY

A4
eSitelsky tym, sloZzeny ze 3 peda-
Rgogﬁ a ze 4 studentl v roli po-
mocnych  védeckych sil,  ziskal
pro rok 2014 interni grant, v ramci
kterého se snazi vypracovat metodické

materidly k pldnovanému zavedeni
simulaénich manazerskych her do vyuky.

Prvnim krokem bylo vytipovani vhodnych
manazerskych her, pokryvajicich co nejsir-
Si spektrum problematiky podnikového
fizeni.

V prvni fazi byly vybrany nasleduijici:

e Virtual U
e BeerGame

Sada her MIT:

e C(CleanStart: Simulating a Clean Energy
Startup

e Fishbanks: A Renewable Resource
Management Simulation

e Eclipsing the Competition: The Solar
PV Industry Simulation

e Salt Seller: A Commodity Pricing
Simulation

Pro vyse uvedené hry vypracoval resitelsky
tym ke kazdé hre standardizovany balik
dokumentace, ktery hrace (studenty)
i moderatora (vyucujiciho) co nejefektiv-
néji uvede do dané problematiky. Jedna se
o tyto pracovni materialy (PM):

1. Prezentacni slajdy pro ucitele
k sezndmeni studentl s charakterem

hry (PM1)
STRANA 6



2. Prezentace pro studenty k seznameni
s hernim prostfedim a ovladanim hry
(PM2)

3. Pracovni sesit pro studenty (PM3)
obsahuijici:

e podklady pro domaci pfipravu

e pomocné formulare a tabulky
k zapisovani postupu a vysledkt
sehravky

e prostor pro zavérecné zhodnoceni
poznatk( ze hry

4. Pracovni sesit pro ucitele (PM4)
obsahuijici:

e charakteristiku poZzadovanych ukolQ,
cilCi, scénaru, strategii, politik

e Uplny popis vzorovych feseni viech
ukold vcetné postupu a diskuse

e materidly pro zavérecnou fizenou
diskusi k vyhodnoceni pfinost hry

Pokud ma byt dopad hry na edukacni
proces co nejucinnéjsi a sehravka nema
byt jen klikdnim bez promyslené strategie,
je potreba dasledné trvat na tom, aby
pfiprava na hru byla vidy pisemna, stejng,
jako zavérecny dokument s vyhodnocenim
vysledka.

Pro kazdou hru bude pouZit nasledujici
scénar:

Domaci pfiprava studenta

e Povinné prostudovani manualu hry
(PM2)

e Pfihlaseni do hry

e \yplnéni pozadovanych pasazi
v pracovnim sesité (PM3)

Sehravka hry v ramci vyucovani

e Vlyhodnoceni pfiprav ucitelem
(kontrola PM3)

e Prezentace cild hodiny ucitelem (dle

PM1)

Cvicna hra

Diskuse (s pomoci PM1)

Ostra hra

Vyhodnoceni hry a uloZeni vysledk

(pokud hra umoznuje automatickou

archivaci vysledkd, vhodné prilozit

k PM3)

Reflexe

Vyplnéni pfislusnych pasazi

v pracovnim sesité, tedy shrnuti
vysledkl do pripravenych formulara
a tabulek

e Diskuse vlastnich strategii, vysledk
a ziskanych zkusenosti, reflexe (PM4)

UKAZKY METODICKYCH
MATERIALU Z VYBRANYCH HER

vSech vybranych her byly zpracovany
pracovni materialy, podle kterych

by ucitel mohl moderovat hru.
Naroky na  pfipravenost takového
moderatora jsou nemalé: perfektni

znalost simulované problematiky, znalost
herniho prostredi, ovladani, nastaveni
skupinového vstupu a pfripravenost vést
debriefing. Tyto schopnosti moderatora
jsou podminkou Uspésné sehravky
tak, aby propojeni znalosti studentl
s potifebnymi dovednostmi bylo co nej-
ucinnéjsi.
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VIRTUAL U

ra Virtual U je simulaci fizeni univerzity, ve které hrac (v roli rektora) ¢ini rozhodnuti

pro splnéni cill, jednoho z danych scénaru. Cile kazdého z 10 scénarl jsou patrné

z jejich nazv(, napfr. Teach better — vyucuj lépe, Improve research performance —
zlepsuj vysledky vyzkumu &i Balance the budget — vyrovnej rozpocet. Ke kazdému scénari
je zapotrebi financnich prostiedkd, které maze hrac zajistit snizenim nakladd, zvySenim
vynosu, Ci nejlépe vhodnou kombinaci obojiho.

Hra je velmi realisticka, je modelovana na zakladé realnych Gdajli z 1200 univerzit v USA.
V modelu jsou do hernich rovnic zapracovany indikatory:

e stabilita university (finance a majetek, rozvoj a prestiz)
e spokojenost studentl (Skolné a znalosti, sportovni Uspéchy)

e spokojenost pedagogl (mzdy a pracovni podminky)

Stejné jako v redlu musi byt rozhodovani komplexni, aby Zadny z nize uvedenych indikatort
nedosahoval podprimérnych hodnot a neohrozZoval stabilitu univerzity.

DEMONSTRACE PRACOVNICH MATERIALU KE HRE

Obrazek 1: Ukdzka pracovniho listu s domaci pfipravou studenta (PM3)

VloZte snimek obrazovky, dokumentujici spusténi hry s Vasim jménem

Campus Faculty Students Courses Performance Finance Score %@ 37 v 0 =
\ORE REPORTS POLYTEC 3 LAYV A B

Welcome Letter

To : Ladislav Kremlicka

President, Vysoka skola polytechnicka Jihlava
From: Margaret Tinkle

Chair, Board of Trustees
Date : September 1 YT. 1

Welcome to Vysoka skola polytechnicka Jihlava The Board is pleased
to have as distinguished a person as yourself as our new president

The University has 10 departments with 259 faculty members, We
enroll 4859 students and have $673 thousands of sponsored research
expenditures monthly. The breakdown by departments is as follows :

. Prev. paun:
= | Nextpage | 15

Oct ¥r. 1 Message from Kate Blaul in the Classics Depariment: I'm
concemed aboul faculty research performance in the
Classics Depariment. You can expect complaints to
intensiy wless pedformance in this area improves.

Zdroj: Manual ke hte Virtual U (autor student VSPJ Kremlicka)
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V ukazkach tabulek z PM2, jedné z kampani Pay better mizeme vidét jednu z Uspésnych strategii
kampané. Vidime vZdy parametr a hodnotu, kterd u néj byla nastavena na zac¢atku roku.

Tabulka 1: Ukazka uspésné herni strategie kampané s ndzvem Pay better (PM1)

Polozka Rok

1 2 3 4 5 =]
Redlny rdst mezd uéiteld (finance — budget plan) 2% | 3% | 4% | 5% | 3% | 25%
Skolné (students — finance) 1% 0% 0% 0% 0% 0%
Vydaje na sport (stadion — finance) 1% | 0% 0% 0% 0% 0%
Sport divize 3 3 3 3 3 3
Full prof. (faculty —salary) 2 2 2 2 2 2
Rist mezd podle wkonu {--) 2 2 2 2 2 2
Real.rist mezd personalu 1,5% | 2% 3% 4 % 2% 1,5 %
Priorita ristu mezd pr. a per. 3 3 3 3 2 2
Podpora kateder (finance — alocation) 0% 0% 1% 1% 1% 1%
Priorita podpory kateder 3 3 3 3 3 2

Zdroj: Manual ke hie Virtual U (autor student VSPJ Kremli¢ka)

Tabulka 2: Vysledky sledovanych ukazatell pti pouZiti Uspésné strategie u kampané Pay better

(PM1)
Polozka Rok
1 2 3 4 5 6

Rist mezd 0% 0% |2,2% |56%|102% | 158%
Penize 1096 | 1728 | 2289 | 3371 | -468 -815
Kvalita vzdélani 19% | 28% | 32% | 33% | 34% | 36%
Prestiz instituce 31% | 31% | 32% | 32% | 33% | 34%
Studentska moralka 11% | 11% | 129% [ 14% | 15% | 15%

Zdroj: Manudl ke hte Virtual U (autor student VSPJ Kremlicka)

Obrazek 2: Ukazka vyplnéného pracovniho listu s ukdazkovym fesenim pro ucitele (PM4)

Poznatky, ziskané hrou a jejich diskuse (domaci zhodnoceni hry)

a)  Ceho by se méli hra¢i nebo tymy vyvarovat, tj. co je jista cesta k netispéchu?

Neni moZné jen tak ,klikat” a éekat, co se stane, je potfeba mit dlouhodobou koncepei, jak chceme
celou hru odehrét, tohoto plénu se drzet a pouze ho podle pribéhu hry upravovat.
Je dobré dosahovat cile postupn&, malymi kroky, aby hrac stihal reagovat na projevené zmény.

Zdroj: Manudl ke hte Virtual U (autor student VSPJ Kremlicka)
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Obrazek 3: Ukazka vyplnéného pracovniho listu se zpétnou vazbou po prvnich sehravkach
(PM3)

f)  Herni tipy

» Na zacdtku hry sestavit plany. Ty sestavit tak, aby se sniZily jak naklady, tak zvysily vynosy.
» Uspofené penize investovat do splnéni cild.

» Zmény planovat pokud moZno po malych krocich, pro pfipadny ¢as na reakci na nezadouci
ucinky.

» Hlidat si nejlepsi profesory a nenechat je odejit, i za cenu vy33ich finanénich naklada.

» Nezapominat, Ze hra byla vytvoifena v USA, tedy v dlouhodobém horizontu klast diraz na
sport.

Zdroj: Manudl ke hte Virtual U (autor student VSPJ Kremli¢ka)

CLEANSTART: SIMULATING A CLEAN ENERGY STARTUP

této hre jste reditelem nové zaloZzené spolecnosti a snazite se dostat ji ze ztraty,

ktera je zplGsobend absenci prodejl a nizkym povédomim zakaznik(. Cilem je do-

sazeni zisku. Vase role spociva v reseni krizi tykajicich se financi, kvality vyrobki
a sluzeb, nespokojenosti zakaznikd nebo zaméstnancu.

Kazdé Ctvrtleti, po dobu 15 let, musite stanovit cenu, pocet najatych nebo propusténych
inZenyrQ a prodejcll a stanovit jejich odménu za praci. Financovat se muzZete kapitalem od
investora (rizikovy kapital) nebo nabidnout akcie verejnosti.

Obrazek 4: Ukazka herniho prostiedi z manudlu pro studenty (PM2)

Ovladani hry — kazdoctvrtletni €éinnost Monitorovani — pouze informativni

............

Zdroj: Vlastni (pracovni materialy ke hre vypracovala studentka Korbickova)
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Obrazek 5: Ukazka vyplnéného pracovniho listu s ukdazkovym fesenim pro ucitele (PM4)

g) Jejesténéco, cobyste sis absolvovanim a diskusihry v hodiné chtéli zapsat?

Abychom zvladliprvotni obdobibez trieb a postupné dosahliziskovosti, potfebujeme zkuiens
inienyry a prodejce, které bychom mélimotivovat odménou za praci, nemélibychom je pfetéZovat,
ale zaroven by se nemélinudit

Zdroj: Vlastni (pracovni materialy ke hie vypracovala studentka Korbickova)

Obrazek 6: Ukazka snimku prezentace pro studenty k rychlému seznameni s ovlddanim hry
(PM2)

Rizikovy kapital - nabidka

Venture Capital *®

You pitched your busmes_s plan to venture capital firms. Of the counter offers you've received, this is the best
offer. You may accept, reject or counter this offer.

This offer is only valid for this quarter. If you choose not to take any action, this offer will automatically expire.

Your Request VC Response
nds Reguested (£): nds Offered by VC: -
Kolik néjaky investor nabizi
O kolik penéz Zadate Equity Stake to be granted to VC:

16.1%| Kolik % Vasi firmy chce investor vlastnit

' 'ro)ecte tashnesds (30 2,686,154

/@ Proge Citac
/. Projections N =Sk
PFijmout Odmitnout
Projected Sales (Units/Year) Projected Net Income ($/Year) Projected Employees (People)
400.0 10.0M 200
i / 5.0M yay
200.0 4 A 20 100 s
,/ 00 Ry ST
..-'/".'_/“"
=5.0M o
er No ¥3 Y4 Y5 Y6 MNow ¥3 Y4 Y5 Y&
Years Years
— Bara [T — Cara hia

TIP! Jestli penize nepotrebuje akutné, mazete nabidku odmitnout a
zkusit to dalsi obdobi znovu — napfiklad kdyz jsou % moc vysoka

Zdroj: Vlastni (pracovni materialy ke hfe vypracovala studentka Korbickova)
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FISHBANKS: A RENEWABLE RESOURCE MANAGEMENT SIMULATION

Simulace ekologickych a ekonomickych vztahi. Interakce mezi obnovitelnymi zdroji
a spole¢nostmi, které je tézi.

Obrazek 7: Ukdzka herniho prostiedi z manudlu pro studenty (PM2)

FISHBANKS SIMULATION

 DASHEOARD ...
Number of Ships (Ships)
Make decisions for current year Value of Ships (§)
Bank Balance ($)
Total Assets ($)

NUMBER RESERVE
SEELER OF SHIPS PRICE ($/SHIP) Harbor Coast Deep
. Expected Catch per Ship (Fish / Year / Ship)
E__, Sell Price of Fish ($ / Fish)
No. of Ships: o Expected Revenue per Ship ($ / Year / Ship)
Reserve Price 0

Operating Cost per Ship ($ / Year / Ship)

Make ofter
Expected Profit per Ship ($ / Year / Ship)

Zdroj: Vlastni (pracovni materialy ke hi'e vypracovala studentka Beranova)

Obrazek 8: Ukazka pracovniho listu s diskusi strategii (PM3)

b)  Existuje pouze jedina efektivni strategie, nebo je jich vice? Pokud ano, mohli byste velmi struéné
charakterizovat i tyto alternativy?

Optimdlni strategie
Agresivni strategie

Obé vedou k vysoké ziskovosti, nicméné agresivni rybolov v pozd&;jsi fazi hry (cca 17-27 rok)
znici pfirozenou evoluci ryb. S optimalni strategii jsou wkywy v populaci ryb pfirozené.

¢) Ceho by se méli hradi nebo tymy vyvarovat, tj. co je jista cesta k nedspéchu?

Nesledovani oéekdvaného dlovku a tim Spatné piferozdélovani lodi do lovist.
Vysoky pocet lodi.

Zdroj: Vlastni (pracovni materialy ke hie vypracovala studentka Beranova)
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ECLIPSING THE COMPETITION: THE SOLAR PV INDUSTRY SIMULATION

ilem této hry je dosahovani co nejvyssiho zisku, pruznd reakce na zménu cenové

politiky a dalSich nastroji konkurence, rozhodovani o cené a vysi investic do

zlepSovani procesniho vyvoje, snaha o snizovani nakladd. Pro snadné srovnani jsou
vSechny Udaje uvedené nejen o Vasi, ale také o konkurencni firmé.

Obrazek 9: Ukdzka herniho prostiedi z manudlu pro studenty (PM2)

Monitorovani: Grafy
a udaje slowiici k
rozhodovani

Ovladani hry — kaZdoroéni éinnost

Module price (BAVH]
I Cony Tu chobaard

Unit Direct Cont [1/EWR)

=]

StA0w Adance:

L
e o0 COoOCCOCOCCOOCOO
]

Zdroj: Vlastni (pracovni materialy ke hie vypracovala studentka Korbickova)

Ve hfe nastavujete cenu, investujete do procesniho vyvoje, ktery snizi naklady,
a stanovujete dobu, po kterou bude nastaveni platit.

Obrazek 10: Ukazka pracovniho listu s diskusi strategii (PM3)

d) Jakeé strategie by mohlhraé uplatfiovat pro spinénikonkrétniho cile nebo dkolu?

Nizké ceny produktid -=> zvysise trini podil a objem prodeje, snifujise naklady (ristem objemu
prodeje, zlepiujicimi se zkusenostmizamé&stnancd), pokud nenicena stanovena pfilis nizko, zvyiuje
se tim i zisk

Vy35iceny produkth (vy3iiinvestice do zlep3ovaniprocesniho vyvoje apod.) -» konkurenénivyhoda
v kvalité, niZsi objem prodeje, ale vy33itriby z kaidé prodané jednotky

Velmiagresivnistrategie: ze zatatku hodné nizkd cena (mhZe byt aZ pod wysi pfimych ndkladd), po
pfekonaniobdobiztraty ale zvy3ujiciho se triniho podilu se cena zvy3i, aby firma dosahovala zisku

Velmipasivnistrategie hrani: zmé&na cen a investic b&hem hernich kal minimalni

Zdroj: Vlastni (pracovni materialy ke hie vypracovala studentka Korbickova)
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BEERGAME

Simulace fizeni dodavatelskych retézcl. Cilem této hry je minimalizace naklad( za cely
distribucni retézec. V niZze uvedené ukazce metodickych materidld mlzZete vidét vstupni
sezndmeni s principem hry.

Obrazek 11: Ukdzka pracovniho sesitu pro studenty (PM3)

A Struéna charakteristika hry a jejich cild a dkold (domaci piiprava)

Charakteristika: Tato hra ukazuje problémy tradi¢nich distribuénich fetézci, kde neni moZné sdileni
informaci, takZe jednotlivé ¢lanky fetézce znaji pouze informace od predchoziho élanku a
pouze jediny ¢lanek (nejblizii zakaznikovi) zna pifesnou situaci, takZe rozhodovani jednotlivych
¢lankd je ztizeno

Cil: Minimalizovat naklady na skladovani za cely distribuéni fetézec (ne pouze jednotlivch) a zaroven
predejit situaci, kdy kvili nedostatku zasob nelze uspokojit poptévku

Ukoly: Stanoveni takové vyie zdsob, aby pti zvyiené poptévce bylo z ¢eho erpat a neprodlufovala se
doba dalsim objednavanim od dalsich élénk fetézce. Zasoba ale nesmi byt ani moc vysoka,
aby nevznikaly moc velké néklady na skladovani.

Zdroj: Vlastni (pracovni materidly ke hi'e vypracovala studentka Korbickova)
V dalsi ukdzce metodickych materidli této hry mizete vidét pracovni sesit ucitele se
zpétnovazebni odpovédi a vyhodnocenim strategie po ukonceni hry. V pracovnim sesité

pro studenty je rdmecek pripraveny na odpovéd prazdny.

Obrazek 12: Ukdzka pracovniho sesitu pro ucitele (PM4)

d)  Které aktivity a pfipadné i v jakém pofadi jsou podle Va3ich hernich zkusenosti dileZité?

Sprévné zvolené mnoZstvi piv, které hra¢ objednava. Je vhodné mit uréitou bezpetnostni zasobu,
kdyby se poptavka (od zékaznikd nebo od pfedchoziho &lanku fetézce) nahle zvysila, aby nevznikly
néklady na neuspokojenou poptavku. Zaroven by nemély vznikat zbyteéné vysoké naklady na
skladovani, pokud je bezpetnostni zasoba vysoka.

Zdroj: Vlastni (pracovni materidly ke hie vypracovala studentka Korbickova)
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Obrazek 13: Ukazka herniho prostfedi z manudlu pro studenty (PM2)

Ovladani hry

Monitorovani hry

Inpat Screen for Betaller of Game 1

For Wesk 15
Dermand from Customer @ B By Irveenitory © O
O Backerder @ 6 Imcomng Shpment = 2
Tokal gvalable - 7

Enber the mumber of wrats th be pufchased from Wholesaer ©

submit

Patetsekund |:uru:uakiiualiza|:i okna

Retailer INFORMATION FOR THE LAST I[HWEIISt

Incom. | Owlg. | Onder |Current

Week bov/Bk Demand ship | ship |pa phi

[s] 8 5| | 8 [ 8 | = |
& 3 9 4 F] 15 | 25
| 2 | 4 | 7 | 4

E 5 E 4 4 13
[&] s s [ &2 [ & [ 12

10 3 Fl 10 10 4
1] -10 & | 1 | 1 | 7 | 535 |
2| -1 5 1 1 3 70.5
(2] n s [ 4+ [+ [ & [ 95
14 6 5 21 21 5 978

V tabulce pfiklad patné strategie

Status of cthier Supply Chain Channed Members of Game 1
This page wil pe refreshed every 15 seconds

when al the players have completad the ofder fir the cument wesk, the player A astomabcaly
recence 3 Ik to procesd 1o et meek

Week 15

The status wil be updatedn 4 seconds.

Jakmile ostatni £lanky retézce

Factory © Has not ordened
Cestrbuter - Has not ordered
wtckesador | Has not cedered

Fataler - Has not ordened

budou mit stanoveny
objednavky, objevi se Vam o
le—— tom informace a az budou
hotovi wiichni, objevi se
tladitko pro pesun do daliiho

kola Created by Chaias

Irwentory and Order Status plots For Betailer

Custeener Demand Fict imdBackerder Fiat

Cvdler Pk Plot al Wy Team's Rank

Supply Chain Settings for Retailer:
Helding cost : 0.5
Eackprder oost ¢ 1
D traam Player
Lipstream Plaper =
Stappang Deliy ¢ 2 weeeks (Wholasaker « 5 Retader

Information Dedy - 2 weeks [Rétadér - 5 Wholesaler |

Zdroj: Vlastni (pracovni materialy ke hre vypracovala studentka Korbickova)
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SALT SELLER: A COMMODITY PRICING SIMULATION

Hra, kterd uci jak se vymezit a prosadit vici konkurenci, jak najit strategii s co nejvyssimi
zisky a objemy prodeje. Taktikou je budovani dobré pozici na trhu s co nejvétSim trznim

podilem.

Obrazek 14: Ukdzka dobré herni strategie z manudlu pro ucitele (PM1)

- I Salt Seller: A Commodity Pricing Simulation
MITSloan

© Dashboard The simulalion hzs envled Thanks for playig

0 Income Statement

. Frices [§/MT] - Feverue [§/Vear] ) Shipments [MT/Year)
0 Cost Data h _ e )
@ Industry Nata -
© Price History
0 Setlings 13,60 200M | 1M
RESULIE: Yaar 10 5.80 1634 M
B PACE
[ o ] n
ereza s0m ]
1208 ean ears s
Market Share . Net Income (5/vear) Cumulative Profit (Year)
s 1530 1028
5%
""" 1264
HHE . f09.9M
405
400 iNG.3M
""" LR
oy
(] 0 0
Years Years Years

Zdroj: Vlastni (pracovni materidly ke hie vypracovala studentka Chadimova)

Obrazek 15: Ukazka herniho prostifedi z manualu pro studenty (PM2)
Odkazy na podklady

pro uéeni ceny L
Zde zadavate cenu, kterou si

stanovite Ze bude optimalni, a
potvrdite tlac¢itkem Submit

4. [ndustry Evelution Management Flight Simulator Logged in as 1

Salt Seller: A Commodity Pricing Simulation R Vo

n

© Dashboard Year: 1 | Timer. - - | Enter your bid for the curent yeartss . [ ‘T2

© Income Statement

Revenue (§/Year)

© Cost Data

© Industry Data soam
© Price History s 7em 3
© Setiings . s
DATA: Year 1 & 126M o
BiD PRICE
1 5 o °
Gt . Newm e vasrs
VAKET sunse Market Share Met Income ($/Year} Cumulative Profit ($/Year)
1 5 100.0% a5 . (3
sa0% I
Competto 0% - o ,
MET IHCOME
L 590001 £0.01 - .
ss000u
0.0 3em v
200 13m0 o
o ]
o o

Yes v Ve

Zdroj: Vlastni (pracovni materidly ke he vypracovala studentka Chadimova)
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Obrazek 16: Ukazka vyplnéného pracovniho listu se zpétnou vazbou po prvnich sehravkach
(PM3)

f)  Herni tipy

» Stanovovat ceny v haléfich

» DuleZité se neodchylovat ve velkém méfitku

» Odchyleni zptsobuje zbyteéné rozkmitani graft, nezadouci u soli, ktera je stalou
komoditou

» Vyhodou hra ve skupiné, vice pfinost pro studenty

» DuleZité je, aby rostl kumulativni zisk

Zdroj: Vlastni (pracovni materidly ke he vypracovala studentka Chadimova)
ZAVER

tomto prispévku byly prezentovany ukazky metodickych material(, které budou

pouzity pfi zavadéni simulacnich manazerskych her do vyuky na Vysoké skole

polytechnické Jihlava. V dalsi etapé, poté co pedagogové ziskaji zkusenosti z vyuky
v rdmci volitelného predmétu Simulaéni manazerské hry, bude vhodné zvazit zarazeni
jednotlivych simulacnich cviceni také v ramci vytipovanych povinnych predmétu
(ekonomika, management, finance).

Vybrané hry budou vyuzity v rdmci programu International Business Week in Jihlava.

Velkou vyzvou by v dalsi fazi mohlo byt vytvoreni vlastniho ekonomického simulaéniho
cviceni. Tento cil by mohl byt realizovan prostfednictvim dalSiho projektu.

Vyhodou a pfinosem pro VSPJ by byla nabidka celé fady témat ke zpracovani bakala¥skych

praci pro studenty rdznych oborl VSPJ (rozvoj stavajicich her formou tvorby novych
hernich variant, vyhodnoceni vysledk, koncepéni navrhy novych her).
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ON THE MENZERATH -
ALTMANN LAW

ABSTRACT

The text brings a brief slide show of the
history of quantitative methods usage
in linguistics throughout the history and
an overview of applying the Menzerath-
Altmann law with emphasizing its relation
to fractal analysis. The text is supplied
with ideas of potential future usage of the
research outcomes.
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INSIGHT INTO THE HISTORY

ny research within the field of
Ahumanities was traditionally

realized employing qualitative
methods. Among its weaknesses we can
mention e.g. a relatively small amount
of individuals in the spotlight, therefore
gaining more or less subjective outputs
which can only hardly ever be generalized
and repeated, data can be standardized
only to a minimum extent, the reliability of
the modelis low, the researchis dependent
on the researcher a lot etc. Such a limited
approach changed only slowly. Above
all since the beginning of the twentieth
century even humanities commenced to
use quantitative, or at best mixed methods
of the research.

One of the last strongholds resisting
utilizing quantitative or mixed methods in
their research was linguistics. There were
some isolated instances of quantitative
linguistics in the prescientific era of the
history, e.g. creating frequency lists and
dictionaries (even Jan Amos Komensky
in his Janua linguarum reserata to
show how the knowledge of the word
frequency in a language can be used for
effective building of vocabulary in pupils
and students, cf. [12] and for a detailed
analysis cf. [17]), concordance dictionaries
using the knowledge of the frequency of
various words and word forms (nowadays
this knowledge is necessary e.g. when
establishing efficient search engines and
translators), creating the Morse alphabet
based on the frequency of particular
letters in the English language, the keys
on a typewriter are arranged to have the
most frequent letters in English easily

available for the most skilful fingers
(i.e. the forefinger and middle finger;
based on mathematic linguistics this layout
was rearranged for Polish typewriters in
the 1960s), quantitative methods played
also important role in cabbala, from
the very Middle Ages the idea of the
universal language was developed, the
knowledge of frequencies was also used
for text coding (K. H. Macha in his intimate
diaries) decoding or authorship attribution
(A.Seydler and RKZ authorship attribution).

In the year of 1913 A. A. Markov
publishes his pioneering treatise Primer
statisticeskogo issledovanija nad tekstom
LJevgenija Onegina—, lljustrirujuscij sviaz’
ispytanij v cep’, which is regarded as the
first consistent application of mathematics
in a linguistic research. Markov performed
a statistical research of the vowel and
consonant occurrence, and applied his
theory of so called Markov chains on
the gained results, cf. [13]. In the 1920s
G. K. Zipf opened to public his later very
famous three Zipf laws (the first one
relates the frequency and rank of a word
in a frequency list, the second one relates
the number of words with one frequency
and the frequency, and the third one the
number of the word meanings and its
frequency).

The above mentioned are just a few
examples to illustrate that using
mathematical/quantitative methods in
the linguistic research is not that unusual
as it might have seemed at first sight.
The milestone which we would like to
pay attention to was the discovery made
by Paul Menzerath in 1928, when he
ascertained that “...a sound is the shorter
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the longer the whole in which it occurs
(the law of quantity)” and “...the more
sounds in a syllable the smaller their
relative length”, cf. [14]. For a certain
time, this relationship remained forgotten;
however it was brought back to life in 1980
by Gabriel Altmann in his [1].

MENZERATH-ALTMANN LAW
UNDER THE MAGNIFYING GLASS

he above mentioned described
Trelationship was later renamed

as the Menzerath-Altmann law
(MAL) in honour of both scientists.
Gabriel Altmann did not only remind the
linguistic circles of the half-a-century old
Menzerath’s idea but he also generalized
it. Paul Menzerath originally noticed of this
inversely proportional relation between
words measured in syllables and syllables
counted in sounds. Nevertheless, Gabriel
Altmann extended the idea to other
linguistic levels and reformulated the
law: “The longer a language construct the
shorter its components (constituents)”,
cf. [1]. The language construct is a linguistic
unit which is on a higher linguistic level
and is composed of its constituents; the
constituent is, then, a linguistic unit on
an immediately lower linguistic level and
is composed of its constituents. He also
deduced a mathematical formula out of a
differential equation which is a translation
of the verbal formulation of the MAL, as
follows

y=A.x7", (1)
where x is the length of the construct

measured in the number of its constituents
(x € N), y is the average length of its

constituents measured in its constituents
(y € Q*), A, b are real parameters.

The formula (1) is called the truncated MAL
formula. But we can also find the so called
complete formula

y=A.x"b e, (2)

which is derived of the same differential
equation, and where again x is the length
of the construct measured in the number of
its constituents (x € N), y is the average
length of its constituents measured in its
constituents (y € Q*), A, b, ¢ are real posi-
tive parameters.

The difference between the two above
mentioned formulae is that (1) models
the empirically gathered reality in
a rougher way. The difference between
the two formulae was already discussed,
e.g. by Kohler in [10], [11], and they were
proposed to be applied them on different
linguistic levels.

The discrepancy which we see in this
approach can be illustrated in Figures 1a
and 1b. The graphs in both figures are the
visualizations of the models gained by
the quantifications of the translation of
Edgar Allan Poe’s famous poem Raven into
the Czech language by Ivan Petlan. The
relationship under the observations was:

X the construct — the clause
(measured in the number of its words)
y the constituent - the word

(measured in the number of its syllables)

After
mentioned

lengths of the
units in the

measuring the
linguistic
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mentioned sample text, we applied on
the gathered lengths of constructs and
constituents formulae (1) and (2) and by
means of linearization and the method
of linear regression we calculated the
parameters and in case of formula (2)
also the parameter . In Figures 1a and
1b we visualized the tendencies given
by the parameters, and the models are
represented by the downward sloping
curves; points visualize the empirically
gained observations.

According to the assumptions of the
original verbal formulation of the MAL,
the relation between the construct and
constituent is inversely related; therefore
the model curve has to be convex,
downward sloping. It is satisfied in case
of Figure 1a, yet not of Figure 1b, where
the tail of the curve turns upward slightly
thanks to the ability of formula (2) to put
the tendency given by the observation
points more precisely, nevertheless less
generally. For any further discussion about
using the MAL formulae cf. [5].

26 28
1

24

1.8 20

1.6

Figure 1a: Graph of the model of the translation of Poe’s Raven by Ivan Petlan using the truncated
MAL formula ( is the length the clauses measured in the number of their words, is the length of
the words measured in the average number of their syllables)
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26 28
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Figure 1b: Graphical visualization of the model of the translation of Poe’s Raven by Ivan Petlan
using the complete MAL formula ( is the length the clauses measured in the number of their
words, is the length of the words measured in the average number of their syllables)

FRACTALITY OF TEXT

our sample text several linguistic levels

where the immediately neighbouring
can be related as constructs and their
constituents, let us quote typically used
linguistic units (for more about setting
linguistic units and segmentation cf. [4]):

Let us assume that we are able to find in

Pair 1: x the sentence (in the number of
its clauses) — the clause (in the average
number of its words)

Pair 2: x the clause (in the number of its
words) — the word (in the average number
of its syllables)

Pair 3: x the word (in the number of its
syllables) — the syllable (in the number of
its sounds)

So the two formulas expressing the MAL
can be more precisely presented as the
truncated indexed formula

y; = A;.x;7Pi foreachi = 1,2,3; (3)
or as the complete indexed formula
y; = Aj.x;7PieC¥i foreachi=1,2,3. (4)

This way we can calculate the parameters
A, b, c for each pair of linguistic units.
For us, the most important parameters
are b, the so called shape parameters (for
adiscussion onthe MAL parameters cf. [9]).
Ludék Hrebicek! noticed the equivalency
between the truncated MAL formula (1)
and the formula for calculating the fractal
dimension and between the parameter b

1 A current Czech orientalist and one of the
pioneers of Czech quantitative linguistics.
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and the fractal dimension D, for a detailed
treatise cf. e.g. [6]. However, since even
the heuristic notion of the mathematical
fractal assumes infinitely many embedded
“layers”, we have to include all the possible
linguistic levels available and calculate the
reciprocal value of the arithmetic mean of
all the parameters bi, foreachi =1, 2, 3,

D= m ,cf. [2]. (5)
Despite including all linguistic levels
available we cannot speak about the
dimension of the mathematical fractal, it
is the dimension of an approximate model
of the mathematical fractal.

Definition 1: By a language fractal, we
mean the text satisfying MAL with positive
shape parameters b, > 0, on all linguistic
levels under consideration. For the
application of a concrete formula of MAL,
we speak about the language fractal w.r.t.
this applied formula (cf. [3]).

Definition 2: By the degree of semanticity
D of a language fractal, we understand

the reciprocal mean value of all shape
parameters b, > 0 (cf. [3]).

For more theoretic background about
language fractals and the degree of
semanticity cf. [4]. Since the figure of
the degree of semanticity characterizes
the sample text simply in a quantitative
way, we would like to test in the further
research whether it can be used for any
specific purposes, e.g. to compare with
other texts, to attribute authorship, to test
different grammars and grammar features,
to recognize patients with different brain
disorders, like schizophrenic or aphasic
patients, for the introduction in to the
research cf. [8], [15] and [16]. Last but
the least, as the name reveals, the degree
of semanticity may serve as a tool for
detecting the amount of semantic burden
which a particular text bears, cf. [7].

If a text sample proves to be a language
fractal, it can also be visualized, cf. Figures
2 and 3. In our research the visualization
method based on the Cantor set was used.

Figure 2: The visualization of a language fractal model related to the translation of Poe’s Raven
(the two-dimensional projection from the space with the dimension of 15), cf. [2]
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Figure 3: The visualization of the associated mathematical fractal whose approximation is the
language fractal in Figure 2 (the dimension of its two-dimensional projection is ), cf. [2]

CONCLUSION

n this paper we struggled to bring an
overview of certain possibilities of
applying mathematical and generally
guantitative methods in linguistics. We
also tried to outline that using such
methods is not a gift of modern ages but
they appeared and were used more or
less frequently throughout the history of

linguistics. Employing such methods is
promoted by us as a sole method useful
in any linguistic research. We highlight
that it is necessary to mix qualitative and
guantitative methods appropriately and
encourage scientists mastering different
science fields to cooperate to reach the
common research target.
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ABSTRAKT
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OBSTACLE DETECTION
SYSTEM BASED ON
COMPUTER VISION AS
EXTENSION OF THE
ACTUAL RAIL TRAFFIC
MODEL CONTROL

ABSTRACT

This paper describes the proposal for
a computer vision based anti-collision
system that could be implemented as an
additional module of the existing railway
traffic system with more possibilities of its
controlling. The reasoning also includes rails
detection in the video image frames based
on pixel intensity and edges.

A railway traffic system is being developed
and it is used in the Control System
Laboratory of the Department of Electrical
Engineering and Computer Science

of College of Polytechnics Jihlava. Students
have a chance to participate in the
development it. The current model offers
the automatically and hand control mode.

It is implemented the check module, that
checks the settings of turnouts for the rail
path and a possible oncoming rail going on
the same path.

The next functionality extension lies in the
detection of obstacles presenting on the rail
before the moving train. This train will be
stopped. The camera mounted

on the locomotive roof watches the area
before the train. Video frames are processed
continuously. Rails and possible obstacles
are detected in these video frames.

MAREK MUSIL

COLLEGE OF POLYTECHNICS
JIHLAVA

This method based on computer
vision was taken from the reality. The
proposed approach uses edges detected
in the picture and pixel intensity. The
assumptions of the rails of our model are
exploited. The rails detected in the image
can determine the next image parts that
can contain for us interesting objects as
obstacles, signals, sign marks, etc.

This all can be implemented as the
separate block. The video is transferred
wirelessly to the control model for the
processing. In case of obstacle detection,
the model sends the stop sign for the
stopping of the appropriate train. In
addition, the video and detected rails
result can be showed on the PC-monitor.

The plan (concept) of the technical
realization and the rails detection process
in video frames are the subject of this
paper. The actual implementation of it
can be made using by teaching.

KEYWORDS:

Anti-collision system, camera,
computer vision, objects detection and
localization, obstacle, rail, rail traffic

system, recognition
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INTRODUCTION The students have a chance to participate

in two ways. They can develop control

he railway traffic model corres- driving software. The second option is

Tponding with the actual railway the programming of programmable

traffic has been developed in logic controllers (PLC) that are used also

the Control System Laboratory of the in our train model. Generally, these

Department of Electrical Engineering student works can be associated with the

and Computer Science. The technical teachingofthe course Computer operating

aspects were resolved in the co-operation  systems. Some applications are the result
with the company RWETC s. r. o. of bachelor’s theses.

Fig. 1: Appearance of the physical model [1]

Figure 1 shows the look at the model. In particular, we can see the form of rails.
The railway traffic model simulates the actual railway environment traffic. It offers two
control modes. The automatically mode controls the train movement, the switches
state changing and the rail lighting switching on/off by the before selected railway
path. The next option is a handle mode. This mode gives the direction control of the
train movement and the determination of the follow path on the turnout to the user.
In both cases, the implemented check module checks the states of turnouts (respectively
the nearest turnout before the train). If it is not set valid, then the system stops the
moving train. “If the train drives onto a badly set railway switch, a short circuit will occur
and the train will stop.” [2]

“The passing of a train is monitored by a magnetic relay, which is built in the rail, and

strip contacts inserted in the railway.” [2] We can see in Figure 2, that some different rail
paths could be set.
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Fig. 2: Technical appearance of the railway yard [2]
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The model consists of railway lines in
the shape of a horizontal number eight
with two sides. It is comprised from
6 turnouts, 12 sensors sensing the
train position and 11 signals. The rails
are divided into 7 segments powered
by the 12V electrical source. Several
voltage levels determine the rail
movement direction and its speed.

The electronic model controls the physical
railway traffic model using some inputs
and outputs. It uses 11 inputs for signals
control, 12 inputs for railway switches
changing and 7 inputs for railway segments
powering. 12 outputs are used to take up
the train position. Switches and signals are
controlled by the digital values “Log 0” and

“Log 1”. It all is considered and described
in [2]. However, the signal state is not
associated with the corresponding switch
state. The train can run through a red

signal, whereas the switch has the state
for the rail running.

The proposed railway traffic model
simulates the reality, but some causes are
not resolved. The rail runs through the red
signal, it does not stop if an obstacle exists
on the railway in the near distance before
the train.

We would like to achieve it. We present the
proposal for a module that can recognize
obstacles before the train and the quest
to the run through the red signal. For the
train stopping before the obstacle, earlier
implemented check module could be used.
The concept of our proposal is described
in the following captures.
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EXISTING APPROACHES OVERVIEW

he rail track detection based on
Tcomputer vision is resolved for the

actual railway environment in many
works [3], [4], [5], [6]. The main task of all
vision-based approaches is the detection
and localization of the rails. The reasons
are mentioned follows. “Rail extraction,
i.e. determining the position of the rails
ahead of a train, is one of the basic tasks of
vision-based driver support in railways.”[4]
“By recognizing all rail tracks visible in a
certain detection area of the images it
can provide a lot of information about the
currently passed part of the rail network.”
[5] The next tasks as parallel rail track de-
termination, the estimation of the curve
radius, the estimation of the free track,
objects detection, etc. are the subject of
the research. A computer vision system
could extend range for curved tracks. The
detecting of region with obstacles, sign
or other interesting railway objects is
discussed rich in [4].

Therefore, the basic concepts for vision
based rail track recognition come from the
automotive sector. Almost all proposed
algorithms oflane marking detectioncan be
used for rails detection. Options of road line
marking algorithm are discussed in [3] and
[4]. Rail extraction has many characteristics
in common with the identification of lane
markings on highways. These approaches
usually work by selecting image features
and using them for model fitting, based
on specific assumptions. It implies, new
detection technique, approaches and
algorithm must be developed, the success
of recognition under difficult conditions or
weather conditions to increase.

Methods based on pixel are considered, not
on block statistical feature. All mentioned
methods uses edges extracted in the first
step and rails track priory knowledge,
image segmentation or mathematical
algorithms for rail track detection.

Wohlfeil presented a cost-efficient
approach for switch detection and turnout
recognition. The detected switch can be
used for the train self-localization. Also
included is the detection and localization
of parallel rail tracks and the estimation of
the curve radius of the currently travelled
rail track. He tried to achieve the reliably
recognition under difficult conditions. The
proposed three step algorithm includes
an edge extraction process as first,
generating of single rail hypotheses and
finding of plausible rails pairs together
the rail track detection. He used edges
extracted in a small area for the creation
of linear structures. These structures
are regarded to candidate rails in the
key area. Edges are extracted using
the gray value gradients calculated for
every pixel in the area. These features
characterize the pixel gradient and edges.
The optimized 3x3 edge operator is used.
The proposed by Nassu
based on matching
edge features to candidate rails
patterns modeled as sequence of
parabola segment. They considered
a vision-based approach for rail extraction,
that needs no priory knowledge about
camera parameters and camera position,
trains speed, etc. Due the quest to achieve
theindependence on camera position, etc.,
some existing technique can not be used.
This prevents the use of certain common
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techniques such as inverse perspective
mapping. They distinguish two areas for
rails recognition in the image.

Maire took existing road line marking
algorithms for rail detection, a vision-based
anti-collision system to develop. The self-
calibrating system computes the length
of the obstacle-free zone. He considered
a fact, that the existing road line marking
algorithm can not be apply for the rail
detection. “The metallic surface of a rail
does not always behave like a road lane
marking.” [3] By him proposed algorithm
uses the distance between rails calculated
in the first process step. The first step
introduces the camera static calibration
process. Without camera parameters
getting, the goal is to estimate distance
between rails at the bottom row of
the image and the spatial period of
the sleepers. Candidate rail pixels are
determined by the profile of the pixel
intensity in their neighborhoods. To
achieve the independence on lighting
conditions, candidate rail centres are
detected. This method is robust enough
to determine the initial rail segments on
images with glare such, but it fails in a
tunnel. This assumption is considered: The
3D model of the rail track is a piecewise
quadratic function with two continuity
constraint. The curve is continuous as
well its derivate. This approach works in
a tunnel.

RAILS AND OBSTACLES
RECOGNITION APPROACH BASED
COMPUTER VISION

Our idea is taken from the reality. It is
also resolved in the dissertation of

Marek Musil. Some variable conditions
and their changes need not be considered
in our processing. The camera mounted on
the board of the locomotive observes the
area before the train. The rails detection
is the primary task of such recognition
because the detected rail indicates image
areas near of the rail, which can contain
other rail traffic object as signals, traffic
signs, buildings, masts, etc.

Determined rails position can be used to
find obstacles near the rails or on the rail.
Obstacle causes are given by Figure 3. Red
filled rectangles constitute obstacles and
green filled rectangles are no obstacle.
The object behind the curvature is not
an obstacle, although it lies in the space
indicated by the vanishing point (marked
in yellow). The advanced recognition task
can detect the traffic sign corresponding
for the train. The left bottom image part
shows that cause. In the right bottom
image part we can see railway devices
installed on the model board. Thanks it,
obstacles recognition can be worse. These
objects can not be recognized as obstacles.
The rail surface is not always bright that its
surrounding. It is occurring in the tunnel.
Due the variability of lightning conditions,
the rail surface does not have always
the biggest pixel intensity in the image.
This assumption applies only under well
sunny condition. The rail surrounding is
textured and reflective, because it can be
more intensity than the rail surface.
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Fig. 3: Obstacles causes near the rails

PR i Y
LT -

ASSUMPTION FOR OUR
DEVELOPMENT - RAILS DETECTION

e would like to create an additional

module of the existing control system
that will provide a check safety function.
It stops the moving train, before which an
obstacle presents. The next function of
proposed block is to stop the train going
through the red lights. To achieve it, we
will deal with rails detection, obstacles
detection, signals recognition, eventually
with the estimation of the distance. The
primary task is rails detection. It is subject
of this paper.

i

Our proposed approach is based on
computer vision. The small camera will be
mounted on the locomotive roof and the
video stream will be transferred wireless
to the application. The actual control
model is extended. The get video-stream is
processed by the module in the real time.

Figure 5 shows rail forms of our model. All
these forms must be considered.
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Probably, some bad influences are limited
in our case (for our model). However,
our model shows motion blur, hell objects,
sharp edges, the horizon, shadows, mast
shadow, etc. Some influences as shadow,
reflection can be simulated. They all can
worse recognition.

We have following base rail assumption
for our model

m The rail is reflective and its surface
has the big intensity near the biggest
intensity.

m The rail is characterized by the sharp
edge.

m The curvature radius is limited.

m The cubic spline function describes the
rail part.

m The rails appear as a pair of long stripes
that become closer to one another
as the distance from the camera
increased.

A

Rails detection in the image is based on
the high pixel intensity and the sharp
edge. The edge characterizes the intensity
change. To get edges some edge detector
is used, e.g. Sobel’s edge detector or
Canny detector. One rail is characterized
by one positive and negative edge value.
The edge threshold is marked T. The pixel
intensity between these edge points must
be high. Thanks bad influences, they
are presented some those points non-
corresponding with a rail or the rail is not
clearly. Figure 6 shows edge values G for a
selected image row. Red crosses indicate
row points having edge value more that
T. Rail candidates are marked in some
image rows by a step S.
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Fig. 6: Edges extracted in an image row

We develop an algorithm/approach
working independent on camera para-
meters and camera position or camera
slope. Therefore, the rails distance at
bottom of the image and the horizon
positioncannotbeusedasprioryknowledge
for the recognition. Our other goal is
propose an algorithm working without
knowledge about the horizon. The area
above the horizon evinces some hell points
and sharp edges. It is given by Figure 9.

TECHNICALASPECTS AND
SOFTWARE

camera with no special requirement
Awill be used. This fact is mentioned
in literature. Also needs to recognize
the rail tracks in the real environment, then
usual camera and no special hardware are

used. The area before the moving train
is captured continuously. Having regard

1500 2000 2500

X[px

to the speed of the train, probably not
all video-frames must be processed. We
would like to find optional frames rate.

The separately working block of the
control module receives video frames sent
by a camera. The module communicates
with the camera wireless. This application
process selected images by a step (frame
rate). It tries to recognize rails in the
image and after rails position tries detect
obstacles on the rails or in their near
distance.
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PROPOSED CLASSIFIER OF RAIL
TRACK AND OBSTACLES

he basic idea of the rails recognition
Tand obstacles detection is mentioned

in the previous capture. Using the
existing traffic rail model, we would like to
develop a successful algorithm (classifier).
Wewillbebasedontheresolvedapproaches
that are described e. g. in literature. One
approachisalsoresolvedinthe dissertation
of Marek Musil.

Ourgoalistodevelop analgorithm working
independent on camera parameters
and position. We will consider rail

assumption mentioned above. The
classifier block gets video frames
captured by the train camera. It makes
especially recognition of rails and
obstacles. In case of detection of an
obstacle, then it sends the stop sign
to the control block controlling the traffic
rail model. The corresponding train will be
stoped. Two trains can go on the rail model
simultaneously. The proposing extension
could be operated with more video
streams, any of one of all moving trains.

The model extension is given by Figure 7.
Green filled blocks are the subject of our
extension.

Fig. 7: Rail traffic model scheme (own processing according [7])
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The first block processes video. Video is framed then images by a step K are selected
for the follow processing. No other image processing as smoothing, etc. is to need.
In the next step rails are detected in the image. The detection process includes rail
candidates determination, rail hypotheses making and pair of two plausible hypothesis
selection. Based the knowledge about rails position in the image, obstacle detection
or traffic sign follow.

Fig. 8: Railtrack and obstacles recognition process

classifier
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candidates selection

. video , : : :
receiving and processing > .| rail hypothesis construction |

| rails pair selection

——— > show detected rails

| obstacles recognition

T

——— > send stop sign

The proposed classifier contains 3
blocks. The first block determines points
(candidates) in the image that can be the
rail. The rail candidates are determined by
the big intensity and edges. The second
block uses this candidates set to generating
of single rail hypothesis. We use the
RANSAC algorithm. The RANSAC is
an effective and fast algorithm for
the function fitting by points. We
would like to fit points by the
piecewise cubic spline, therefore the
starting points count is 4. The role
of the third block is to select the best
pair of two hypotheses that represents
the real railway. The cost function
expressed the quality of a hypotheses
using intensity gradient investigation. We
would like to combine the n-count of the
best hypotheses generated by RANSAC
algorithm.

IMPLEMENTATION

he implementation of  the
Tproposed deal (approach)

is divided in more blocks.
The first block receives video-stream from
a camera. The second block pre-processes
this video and creates image frames. The
thirdblockpresentstheclassifiermentioned
above. In includes image processing,
edge detection, classifier algorithm, etc.
The last block sends stop signal to the
model. We consider the process of more
videos from more trains simultaneously.

RESULTS AND DISCUSSION

he proposed extension is cost
Tef‘ﬁcient. A mini camera is required
to buy, other application will be
developed. We have made a primary

experiment using images showed
in this paper. The first assumption
for our model “The rail is reflective
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and its surface has the big intensity near
the biggest intensity” fallen. These images
show that the rails are not the brightest
in the image as we considered. Usually,
the areas of our model appear brighter
that the rails. This fact illustrates Figure 9.
The left image part shows edges extracted
in the image. The right part demonstrates

intensity a-priori. The % count of the
brightest is set 10.0%, T = 50. Although,
the big count of the brightest points is
used, the rail points do not come in the
candidate points set. In addition, we can
see some insignificant points marked by
extracted edges. These areas lie on the
model, but also out the model.

candidates extracted using the biggest

Fig. 9: Rail candidates and edges extracted in the image

The concept of our intention is presented. We will create the proposed additional model
of our rail traffic system. We must focus on the classifier approach, respectively on its
first block extracting rail candidates. The assumptions can be considered without the
first mentioned. Depending on the recognition success, to improve it we will find next
rail assumption being robust on bad influences. The mentioned assumption could be
sufficient for the recognition under usual lighting conditions.

CONCLUSION

t is a good possibility of the extension the currently traffic rail model to achieve good

simulation of the reality. Addition, it offers the opportunity for the making experiments

by students or for the incorporation in the teaching. It includes filed of computer
graphic, image/video processing, artificial intelligence, classification and recognition,
wireless communication and programming.
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SYSTEM DETEKCE
PREKAZEK ZALOZENY
NA POCITACOVEM
VIDEN( JAKO ROZSIREN(
OVLADANI MODELU
ZELEZNICNIHO UZLU

ABSTRAKT

Clanek popisuje navrh anti-kolisniho detekéniho
systému zalozeného na principu pocitacového
vidéni, ktery muaze byt implementovan jako
pridavny modul rozsifujici moznosti ovladani
existujiciho Zelezni¢niho dopravniho modelu.
Soucasti tohoto clanku je popis principu detekce
koleji ve snimcich videa s vyuZitim intensity
pixelu a hran nachdzejicich se v obraze.

Zelezniéni  dopravni  systém je  vyvijen
a pouzivan v laboratofi fidicich systéma
na katedfe elektrotechniky a informatiky

Vysoké Skoly polytechnické Jihlava. Studenti
maji moznost podilet se na vyvoji modelu.

Soucasny model nabizi automaticky
a ruéni rezim fFizeni. Je implementovan
kontrolni modul, ktery sleduje nastaveni

vyhybek vlakové cesty a moziny vlak jedouci
v protisméru na stejné koleji.

Dalsim funkénim rozsifenim je detekce prekazek
nachdzejicich se na kolejich pfed jedoucim
vlakem. Vlak bude v takovém pfipadé zastaven.
Kamera umisténd na stfeSe lokomotivy snima
oblast pred vlakem. Snimky pofizené z videa
jsou zpracovany prlibéiné. Koleje a moiné
prekazky jsou tak detekovany ve snimcich
videa. Metoda zalozend na pocitacovém
vidéni byla prevzata z reality. Navrhované
pfistupy vyuZivaji hrany detekované v obraze
a intensitu pixeld. Jsou k tomu vyuZity stanovené

KONTAKTNI UDAJE NA AUTORA:

Ing. Marek Musil

Vysoké skola polytechnicka Jihlava
katedra elektrotechniky a informatiky
Tolstého 16

586 01 Jihlava

E-mail: marek.musil@vspj.cz

predpoklady pro kolejnice. Koleje detekované
v obraze mohou urcit dalsi oblasti, ve kterych
mohou byt umistény pro nds zajimavé
objekty jako prekazky, semafory, dopravni
znacky, atd.

Uvedené muiZze byt implementovano
v samostatném bloku. Video je prenaseno
bezdratové modelu ke zpracovani. Pokud
bude pred jedoucim vlakem detekovana
prekazka, pak model posle stop signal
pro zastaveni prislusného vlaku. Video
a detekované prekazky mohou byt navic
zobrazeny v monitoru pocitace.

Plan technické realizace a proces detekce
prekazek ve snimcich videa jsou predmétem
tohoto ¢lanku. Aktudlni implementace muze
byt uskute¢néna ve vyuce.

KLICOVA SLOVA:

anti-kolizni systém, kamera, detekce

a lokalizace objektu, prekazka, kolejnice,
pocitaCové vidéni, rozpoznavani,
Zelezni¢ni dopravni systém
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OPTIMAL TIME FOR MARIE HOJDAROVA
RENEWAL OF MACHINE  coLiEGE OF POLYTECHNICS
ELEMENT CONSIDERING /'HAVA

PLANNED OPERATING
TIME OF WHOLE
MACHINE UNIT

ABSTRACT

The paper deals with those machine

elements whose technical life is shorter

than the technical life of the whole machine

unit, and which have to be renewed

during the machine operation time once

or several times. For each type of machine

element it is possible to find its individual

optimal operation time interval, but the

planned optimal time of the whole machine

operation need not be usually divided by KEYWORDS:

that interval without some time residuum.

From practical reasons it is necessary to  machine element, technical life,
shorten or prolong optimal time for an  operating time, residual value, renewal
individual element, which represents a time, marginal costs
basic correction of renewal time. The paper

presents possible evaluation of the residual

value for a machine element which can be

used for successive correction of its renewal

time. The proposed method also enables to

realize economically justified correction on

the base of operationally found information

about development of marginal costs at the

element operation.
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1. INTRODUCTION

he paper continually follows my
Tprevious article Method for Expert

Determination of Optimal Time for
Renewal Machine Elements published
in Logos Polytechnikos No 3, 2014.
There experimentally set value ACC.
which means average complete costs on
purchase and operation of the element
as a function of time, is considered as
principal in accordance with published
opinions of many authors. Marginal costs
MC expressed by increment dACC/dt is
then a derived value.

Anyway, when we apply diagnostic,
marginal costs MC do not have to be
found statistically as a fixed characteristic,
but their value can be corrected during
operation itself with respect to random,
more or less intensive wearing out of the
element. In this paper, marginal costs
MC are preferred as the primal value for
calculation and value ACC is then derived.
The result is simplifying of the whole
process of calculation.

As an example, let us have the accumulator
battery (machine element) of the car
(machine unit). The battery must usually
be renewed several times during the car
technical life. Its individual optimum of
operating time is, according to previous
experiments, 3.5 years and the expected
technical life of the car is considered 12
years.

The accumulator battery is a good example
because it is getting old in time. (On the
contrary the combustion engine is getting
old with covered kilometres). So we can
take real time as a unit of operation.
Nevertheless the submitted method may

be used for elements with various units
of operation, for instance number of
operation hours, number of kilometres,
amount of transported load, number of
produced items, etc., and thus it can be
applied on any type of machines and any
machine elements.

At the beginning of the car operation in
our case it is necessary to consider three
possibilities:

a) in a simple way just to plan the first
renewal of the battery after 3.5 year of
operation, the second after 7 years and
the third after 10.5 years. With regard to
the planned operating time of the whole
unit we would accept a loss of 1.5 years
from technical life of the last functioning
element,

b) to make a basic correction of renewal
time by its shortening to 3 years with
planned renewals after 3, 6 and 9 years,

c) to make a basic correction of renewal
time by its prolonging to 4 years with
planned renewals after 4 and 8 years.

Whichever from these possibilities can
be economically the most advantageous,
which can be found only and only by
calculation with using operationally-
economic characteristics of the machine
element considered.
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2.INPUTS

FC = 2000 [CZK] are fixed costs and other investment costs on the machine element
operation

Tf = 12 [year] is final time of operation set according to organizational and technical
indicators

0 60
D= (2 125.7) is @ matrix of vectors D1 and D2 where the first column involves
4 400

immediate values of operation time and the second column involves respondent
immediate values of average variable costs AVC gained by statistical processing of a set
of experimental data.

AVC(t, D1, D2) is a polynomial of 2" degree obtained with the help of interpolation

D1 = D [year]is a vector of operation time of the machine element (1* column of
matrix D), i=1,2,3

D2 = D, [CZK/year] is a vector of average variable costs of the machine element

(2" column of matrix D), i = 1,2,3

AVC(t,D1,D2) [CZK/year] are average variable costs for operation and maintenance
of the machine element, which is a function of operating time t [year] and of vectors
D1 [year] and D2 [CZK/year]

VC(t,D1,D2) [CZK] are absolute variable costs for operation and maintenance of the
machine element which is a function of t, D1 and D2 as well

ACC(t,D1,D2,FC) = AVC(t,D1,D2) + =

ACC(t,D1,D2,FC) [CZK/year] are average complete costs for purchase and operation of
the machine element as a function of operating time t [year], vectors of variable costs
D1,D2 and fixed costs FC.

MC(t,D1,D2) = % VC(t,D1,D2)

MC(t,D1,D2) [CZK/year] are marginal costs evaluated as an increment dVC [CZK] variable
costs by increment dt [year] of operating time.
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3. PROPOSED CHANGES IN PROCESSING

1%t derivative of function ACC(t,D1,D2) is calculated and the minimum of this function is
found. The results can be seen in Fig. 1.

ACCUMULATOR BATTERY - Optimum of Single Renewal
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Fig. 1: Operationally-economic characteristics of the machine element at its renewal.
T - operating time optimum, Tlor T2 — planned correction of operating time optimum

T =3.5 [year] is the individual optimum for renewal of the machine element.

M = 883.3 [CZK/year] is the individual optimum of marginal costs for renewal of the
machine element and at the same time it is the average complete costs minimum. Curves
MC and ACC have an intersection in the point [T, M].

We can see that it is possible to consider marginal costs as the primal value and in
the latter we will see that it could be rather advantageous for another processing and
optimization calculations can be derived much easier.

The given machine element — accumulator battery — whose individual optimum of
operating time is T = 3.5 years, we will consider as an example of operational planning and
we will renew it before its optimum in corrected time T1 = 3 years or after its optimum
in corrected time T2 = 4 years. It will be substituted with an element of the same quality
under assumption of fixed time Tf = 12 years, for it is supposed technical life of the whole
machine — the car.
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From the same experiment that gives vectors D1, D2 for evaluation of AVC, it is possible
to obtain directly vectors C1, C2 for evaluation of MC.

0 60
C= <2 295.7 > is a matrix of vectors C1 and C2
4 11574

C1=C, [vear]i=1,2,3, is a vector of operating time of the machine element (1 column
of matrix C)

C2 = C, [CZK/year] is a vector of marginal costs on operation and maintenance of the
machine element (2" column of matrix C) gained from previous statistical processing

MC(t, C1,C2) [CZK/year] marginal costs on operation and maintenance of the machine
element as a function of operation time t and vectors C1,C2 gained by polynomial
interpolation. This characteristics proved to be the same as characteristics MC(t,D1,D2)
set from different observed variables.

Characteristics MC(t,C1,C2) has an advantage against characteristics MC(t,D1,D2) in the
fact that it may be quickly corrected during the machine element operation. For example,
if we forget to switch off lights during parking the battery will go completely empty. This
leads to essential shortening of its technical life and thus immediate values of marginal
costs will sharply increase.

MC can be influenced by external phenomena as well. For example, the accumulator
battery reacts negatively on a very cold weather and the result is difficult starting of the
car. It can be reflected in immediate increase of value MC(t,C1,C2). Consequently we
can reach the opinion that it is necessary to replace the present battery with a new one
before winter.

Similarly, diagnostically found, random worsening of technical state of any machine
element can be operationally processed. The characteristics MC(t,C1,C2) is therefore
ideally compatible with the diagnostic maintenance system.

Now it is necessary to find a number M for each concrete characteristics MC(t,C1,C2).

M is a numerical solution of the equation

f; MC(t, C1,C2)dt — t MC(t, C1,C2) + FC = 0

Further on it is possible to determine the following resulting values without experimental
observation of function AVC(t,D1,D2) [CZK/year], i.e. average variable costs. Besides
described advantages it also means greater simplicity in experiments.
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RESULTING VALUES:

T = 3.5 [year] Time optimum of renewal for our example. T is a value of t for which the
former equation for is valid.

M = 883.3 [CZK/year] Marginal costs optimum, which is the point on function graph
MC(t,C1,C2) for t=T.

CC=T-M

CC =3091 [CZK] are absolute complete costs for purchase, operation and renewal of the
machine element in its operation time optimum T (Time optimum of renewal).

RENEWAL OPTIMUM CALCULATION
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..t
4000 | MC(t.C1.C2) dt+FC
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0 0.5 1 1.5 2 2.5 3 35 4 45 5
1 [year] Operating Time

Fig. 2: Evaluation of values T, M, CC based on characteristics MC(t,C1,C2)

4. ELEMENT RESIDUAL VALUE AS A FUNCTION OF OPERATION TIME

t = 0 [year], the residual value RV [CZK] is equal to fixed costs FC [CZK]. With

increasing operation time t value RV is decreasing to zero which is reached for
t=T,i.e. the optimum for renewal. It means that the element is absolutely worn out and
its value is completely used. If the element is not renewed and stays in the machine for
another operation, its residual value becomes negative, which means that the element
has no useful value and not only does not participate in economically advantageous
operation of the machine, but it worsens the economy of the machine with its bad
functioning.

Q t the very beginning of the machine element operation, i.e. for operating time

STRANA 48



RV(t,T,C1,C2) = MC(T,C1,C2) - (T— t) — ftT MC (t, C1, C2)dt
RV>0fort<T and RV<Ofort>T.
RV is a function of t, so we denote RV(t,T,C1,C2) = RV(t) .

RV(t) is 7Residual Value of the element as a function of t [year], where T, C1, C2 are
given values.

The graph of function RV(t) for our example can be seen in Fig. 3. During operating time
the graph can be essentially changed with regard to new information about technical
state of the element.

ACCUMULATOR BATTERY - Residual Elements Value
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RV [CZK] - Residual Value
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t [year] Operating Time

Fig. 3 : Example of function Residual Value RV(t)

Experimentally gained function of marginal costs provides obviously sufficient information
for decisions about optimization of renewal with individual elements forming a higher
system —usually a machine or a set of machines. Residual value is a significant, technically
based piece of economic information, which enables efficient planning of operating time
till renewal of individual machine elements. Thus it enables deciding about potential
adjustment of intervals for maintenance and about their merging into temporary
shutdowns of the machine or the set of machines under the criterion of minimization of
costs per production unit or per operating time of the machine.

With applying calculation on our example of the machine element (accumulator battery
of a car) following results have been obtained:

RV(0) = 2000 CZK - residual value of the element at the beginning of operation. It is equal
to fixed costs, nothing has been drawn off
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RV(0.354) = 1000 CZK - residual value of the element at such operating time when a half
of its original value is drawn off by wearing out. This relation can be observed on many
machines. For example after one third of a car technical life its residual value (selling
price) decreases to one half of original sale price.

RV( 0.5) = 640 CZK - residual value of the element at operation time 0.5T; Wearing out
has drawn off 1360 CZK. This result is also confirmed in practice. For example a car that
covered a half of its usual technical life can be sold for a third of its original sale price.

RV(T1) = 60 CZK - example of positive residual value of the element after correction of
shortening optimal time for renewal at operating time t = T1, when 1940 CZK has been
drawn off by wearing out.

RV(T2) = 67 CZK - example of negative residual value of the element after correction of
prolonging optimal time for renewal at operating time t = T2, when 2067 CZK has been
drawn off by wearing out.

RV( 1.5 - T) 919 CZK - example of negative residual value of the element at significantly
late operating time 1.5T, when 2919 CZK has been drawn off. High negative value of RV
may be a result of emergency state of the battery when operation losses appear due to
unsuccessful starting the car.

ACCUMULATOR BATTERY - Residual Elements Value
2000y —RV(0) T T T T T T T

1500
1000
5001

-500
-1000
-1500

0

RV [CZK] - Residual Value

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6
t [year] Operating Time

Fig. 4 : Example of evaluated residual values RV at various times of renewal different from the
optimum
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5. CONCLUSION

he paper describes and shows on
Ta concrete example an effective way

for determination of optimal time of
machine element renewal by calculation
on the base of marginal costs function.
The function is given as an increment
of variable costs by an increment of
operation time and is suitable for all
optimization conclusions. The advantage
of marginal costs function is that not
only can we get its characteristics by
many vyears long and rather expensive
investigation of stochastic set of elements,
but it can be quite easily found for the
individual element at its operation time.
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OPTIMALNI DOBA PRO
OBNOVU STROJNIHO
PRVKU PRI PLANOVANE
DOBE PROVOZU
CELEHO STROJE

ABSTRAKT

Clanek se z obecného hlediska zabyva témi
strojnimi prvky, jejichz Zivotnost je mensi
nez zivotnost celého stroje, a které tudiz
musi byt v projektované dobé provozu
stroje jednou ¢i vicekrat preventivné
obnovovany. U kazidého typu strojniho
prvku lze sice objektivné stanovit jeho
individualni optimum doby provozu pro
obnovu, avsak projektovand doba provozu
stroje zpravidla nebyva timto optimem beze
zbytku délitelna. Z praktickych divoda tudiz
byva nutno individudlni optima jednotlivych
prvk( zkratit ¢i prodlouzit s ohledem na
projektovanou dobu provozu stroje, coz
predstavuje zakladni korekci doby obnovy.
V ¢lanku je prezentovan vypocetni postup
zbytkové hodnoty provozovanych strojnich
prvkd, kterou Ize vyhodné vyuzit k operativni
korekci planované doby jejich obnovy.
RovnéZz tak navrieny postup umozinuje
realizovat ekonomicky zdlGvodnénou
korekci na podkladé operativné zjisténych
provoznich informaci o vyvoji margindlnich
nakladd na provoz sledovaného strojniho
prvku.
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katedra matematiky
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ODBORNA PROJEKTOVA FRANTISEK SMRCKA
DATABAZE FINANCNICH """ /MeH
PROGRAML'] NA VYSOKA SKOLA POLYTECHNICKA

JIHLAVA

PODPORU INOVACI

ABSTRAKT

Clanek se zabyva nalezenim zptsobu, jak
vytvorit odbornou projektovou databazi.
Databaze je uréena pro spravu a vyhledavani
finan¢nich programd na podporu inovaci.
Tato odbornd databaze je jednim z cill
interniho grantu: Financni programy na
podporu inovaci v regionu na Vysoké skole
polytechnické Jihlava 2013.

Pro vytvoreni odborné databaze byl vybran

CMS (content ~management system)

systém Drupal. Do tohoto systému byly

nainstalovany a konfigurovany vhodné

moduly. Ddle bylo vytvofeno prostredi

pro sprdvu inovacnich programu. Systém

Drupal bézi na operaénim systému Centos

s podporou webového serveru Apache se

skripty php. Data jsou ulozena v databazi KLICOVA SLOVA:

MySQL.
CMS Drupal, moduly, odborna databaze,
uzivatelska prava, financni program,
podpora inovaci
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UvoD

rdmci feSeni interniho grantu
VFinaném’ programy na podporu

inovaci v regionu na Vysoké
Skole polytechnické Jihlava 2013 je
nutné vytvorit odbornou projektovou
databazi. Ta by méla postihovat financni
programy, které financuji z rznych zdrojl
inovacni aktivity podnikatelské sféry, a to
zejména s orientaci na segment malych

a strednich podnikd (Small and Medium
Entrepreneurship, SME).

Podle zdrojli financovani lze rozdélit
nasledné vytvarenou databazi inovacnich
programld do 5 sekci. Jsou to inovacni
programy financované:

m ze strukturdlnich fondd Evropské unie
(nyni ERDF a ESF) pres sektorové,

regionadlni i nadndrodni operacni
programy [1]
m z komunitarnich  programl,  které

vyzaduji mezinarodni kooperaci firem
a jsou financovany ze zdroji Evropské
komise [2]

m na zdkladé mezivladnich dohod mezi
Ceskou republikou a zahrani¢nim
subjektem

m z bankovnich zdrojli, a to bud z cisté
komercénich zdroja ¢i  z bankovnich
programld dotovanych z verejnych
zdrojli

m z Cisté ndrodnich zdroji, dotovanych
z vefejnych prostiedkd Ceské republiky.

Tvorba databaze probihala v tésné
spolupraci s odborniky z Krajské hospo-
darské komory v Jihlavé, nebot primarnim
cilem je jeji jednoducha a pratelska
konstrukce  zejména pro  potieby

podnikatelského prostiredi. Na tvorbé
odborné (asti databdze se rovnéz
podileli i odbornici z Fakulty eurdpskych
studii a regionalneho rozvoja Slovenské
polnohospodarské univerzity v Nitfe,
nebot se predpokladd jeji vyuziti pro
potfeby podnikatelskych inovaci ve
Slovenské republice. Z tohoto ddvodu byla
databdze vytvarena jako dvojjazycna.

Vytvofena databdze bude slouzit pro
spravu financnich programd na podporu
inovaci. Spravou se mysli vkladani novych
programi, jejich oprava a pfipadné
smazani. Programy bude nutné zarazovat
do kategorii. Kategorie se budou pro
kazdy rok castecné lisit a nebude mozné je
nastavit v databazi napevno.

Z dlvodd rychlého nalezeni vhodného
programu  subjektem bude nutné
vytvorit fulltextové vyhledavani podle
charakteristiky programa. Pro administraci
této odborné databdze budou vytvoreni
tzv. spravci obsahu, ktefi budou moci
pracovat s jednotlivymi polozkami.

Na zakladé téchto pozadavkl bude nutné
pro spravu programu najit vhodny webovy
systém se zfetelem na bezpecnost,
stabilitu, rychlost a udrzitelnost.

Soucasti feSeni projektu je analyza
regiondlnich  inovacnich  strategii se
zameérenim na regionalni nastroje podpory
financovani inovaci a v dalsi fazi analyza
externich (komercnich, narodnich,
mezistatnich a evropskych) financnich
programu slouZicich k podpofe inovaci.

STRANA 54



ANALYZA - POZADAVKY NA
DATABAZOVOU APLIKACI

atabdze bude obsahovat regionalni,
Dnérodni, evropské a mezistatni

finanéni  programy, smérované
do oblasti inovaci v podnikatelském
a verejném sektoru. O programech
budou evidovany tyto informace: nazev
programu, charakteristika, gestor/EU,
web/EU, gestor/CR, manaZer programu
a dokumenty souvisejici s programem.

Charakteristika programu bude vkladana
a zobrazovana formatovanym textem. Tim
jsou mysleny rGzné fezy pisma (tucné,
kurziva, podtrzené, preskrtnuté), horni
indexy, dolni indexy, odrazky a cislovani
nebo odkazy.

Kazdy program bude zafazen do jedné
kategorie. V kategoriich se bude evidovat
jméno a popis kategorie.

Kategorie budou maximalné tridrovriové.
Program bude zatazeny do iZSi
kategorie. Struktura drovni kategorii
se bude vytvaret az béhem vkladani
jednotlivych programd a bude vytvarena
dynamicky.

Programy bude moiné hledat ve vsech
kategoriich  fulltextovym vyhledavédnim
v charakteristice programu. Programy
bude mozné z aplikace pohodIné tisknout.
Soucasti aplikace bude mozZnost zalohy
vsech dat.

Aplikace bude mit tfi Urovné opravnéni.
UZivatel bude vidét strukturu kategorii
a obsah jednotlivych programi. Bude moci
programy fulltextové vyhledavat, pripadné

tisknout. Pro pfistup uZivatell k aplikaci
nebude nutné se prihlasovat do aplikace.

Spravce obsahu bude vkladat jednotlivé
programy, vytvaret dalsi kategorie
programu, véetné jejich textového popisu.
Kategorie bude hierarchicky usporadavat
do jednotlivych Urovni.

Administrator bude mit stejnda prava
jako Spravce obsahu. Dale bude vytvaret
nebo spravovat jednotlivé uZivatele
nebo upravovat strukturu aplikace (texty,
obrazky nebo presun jednotlivych casti
menu).

Vzhledem ktomu, Ze aplikace bude
muset byt pfistupna 24 hodin denné vice
uzivateldm soucasné, bude vytvarena jako
webova, tedy pfistupna prostrednictvim
Internetu.

Cela aplikace bude rozdélena na dvé casti:
Ceskou a slovenskou. Slovenska c¢ast se
bude liSit pouze jinou strukturou kategorii
a jinymi programy, urcenymi pro slovenské
subjekty (uZivatele). Obé casti budou mit
stejnou funkcionalitu. Slovenska ¢ast bude
mit jiného spravce obsahu.

Datovy model je vidét na obrazku 1; sklada
se z osmi tabulek.
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gestor_eu programs program_manager
i i : ¥ D ; =
' headline \ h_pr?:tgra_":_s % program_manager
url characteristic
= gestor_EU
[= =]
web
= gestor_CR
o0
program_manager
documents =
o0
category 2
documents
we-b 1 L % headline
7 url_web
URL
gestor_cr - USErs : categories
% headline ¥ user_name ¥ jmeno
url password description
email
role
state

Obrazek 1: Datovy model

Zakladni tabulka je tabulka programs,
ktera slouzi pro uklddani informaci
o programu. Skladd se z téchto atributa:
ID_programs, characteristic, gestor_EU,
web, gestor_CR, program_manager,
documents a category. Aby bylo mozné do
poli gestor_EU, web, gestor_CR, program_
manager a documents vkladat vice udajd,
je kardinalita mezi tabulkou programs
a pomocnymi tabulkami (gestor_EU,
web, gestor_CR, program_manager,
documents) nastavena na N:1.

Kazdy program patti do néjaké kategorie.
Proto je kardinalita mezi tabulkami
categories a programs 1:N.

Tabulka user slouZi k uloZeni a nastaveni
uzZivateld. Zpravidla to budou spravci
obsahu nebo administratori. Tabulka se
skldada z atributl user_name, password,
email, role a state.
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UZIVATELSKA PRAVA K INOVACNI
DATABAZI

fistup  kinovacni  databazi je

feSen tremi drovnémi prav. Kazdy

nepfrihlaseny uzivatel webové
inovacni databdze muze prohlizet data a
také jednotlivé programy vyhledavat.

UZivatel s pravy spravce obsahu se jiz
musi k databazi prihlasit. Data miUze
také prohlizet ajednotlivé programy
vyhleddvat. Dale mlZe pridavat, editovat
amazat inovacni programy a pridavat,
spravovat a mazat kategorie a podkategorie
inovacnich program.

Administrator se musi k databazi prihlasit.
Kromé prav Sprdvce obsahu mizZe
spravovat uZivatele, nastavovat a instalovat
nové moduly. Také pracuje s modulem
zadlohovani dat.

Zobrazeni kategorii a inovaénich programi
‘yhledavani inovatnich programil
Pfidavani, editace, mazani inovadnich prograrmf

Pidavani kategaril, sprava kategarii, mazani kategorii

Spravce ohsahu

VYSLEDKY DISKUSE
DRUPAL

o analyze pozadavkl na webovou

databdzovou aplikaci byl zvolen pro
realizaci redakéni systém Drupal, a to jeho
posledni dostupna verze 7. CMS DRUPAL
je Open source. To znamena, Ze jej lze
pouZzivat zdarma.

Drupal je systém pro tvorbu a spravu
internetovych stranek (CMS). UmozZiuje
vytvareni  c¢lankd, stranek, anket,
diskusnich fér, komentard a blogl. Pro
rozsiteni funkcionality tohoto systému je
mozné pridat dalsi moduly. Systém patti
mezi nejpouzivanéjsi redakéni systémy.
Systém Drupal je zaméren hlavné na
vétsi bezpecnost, rychlost, uZivatelskou
pristupnost a sémantiku webu. Dale
umoziuje vytvaret komplexni kategorizaci
obsahu. [3]

V Drupalu je podpora javascriptovych
knihoven jQuery. Cely Drupal je vice-

jazycny. Je moiné jej lokalizovat do
jakéhokoli jazyka.

Sprava uzivateld

Spréava systému Drupal
Zaloha dat a aplikace, sprava zalohovan!

Administrator

Obrazek 2: UZivatelska prava k inovacni databazi
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Veskery obsah je zde definovan jako uzel.
Uzly mohou byt rlizného typu, s rdznymi
pristupovymi pravy uzivateld a rdznou
podobou. Standardni funkcionalita
definuje pro kaidy uzel nazev a télo
s obsahem, pfrilohy v podobé nahranych
soubor(i, jméno uZivatele, revize, nebo
datum vydani. Dale je moiné je tridit
pomoci taxonomie.

Spomoci moduld CCK a Views lze
dosdhnout toho, Ze ke kazdému typu uzlu
je mozZné pridat dalsi polozky (vybéry dat,
policka s validatory na urcity obsah atd.).
Modul Views pak lze pouzit k vytvareni
podstranek, na kterych jsou zobrazeny
razné vyfiltrované seznamy jednotlivych
uzld. S touto velmi silnou kombinaci dvou
modull lze vytvorit v podstaté jakykoli typ
webu nebo zpracovat rlzné provazanosti
obsahu mezi sebou.

PROSTREDI PRO BEH APLIKACE
DRUPAL

pfipadé realizace naseho projektu

Drupal ukladd data do databaze
MySQL. Drupal je nainstalovan na server
s operacnim systémem Centos 6.4, na
kterém bézi webovy server Apache
s podporou PHP skriptd.

KONFIGURACE DRUPALU

ro dynamické vytvareni polozek menu

byl do prostfedi Drupal doinstalovan
a nakonfigurovdan  modul  taxonomy__
context. Nasledné muze spravce obsahu
vytvaret vicelroviiovd menu (kategorie
programd) bez znalosti programovani
nebo tvorby www stranek v html jazyce.

Na obrazku 3 je vidét jiz vytvorena
tfilrovnova struktura kategorii programa.

Domi » Pfidat obsah

Sprava obsahu

o Novy program
Obsah

o Rady pro psani
o Sprava kategorii

o

Kategorie

« Komunitarni programy
+ CIP
= EIP
« ICT-PSP
« [EE
o EUREKA
o Eurostars
o LIFE +

7. Tameovy program

Strukturalni fondy

OPPI

OPD

OPZP

OP Preshraniéni

spoluprace CR-

Rakousko

o OP Meziregionalni
spoluprace

& OP Narodni
spoluprace

e o ° o

+ Narodni programy
e Program EFEKT
o Program EKO-

ENERGIE

Obrazek 3: Kategorie program

PROSTREDI PRO VKLADANI NOVEHO
PROGRAMU

Pro vkladani nebo opravu jednotlivych
programd byl vytvoren  vstupni
formuldf.  Obsahuje 8 formularovych
elementld. Na zakladé pozadavkl byl
na vkladani charakteristiky programu
doinstalovan editor FCKeditor verze
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7.x-1.13 (WYSIWYG HTML editor), s moznosti ménit rezy pisma, vkladat odrazky
a Cislovani misto poli s prostym textem. Na obrazku 4 je vidét formuldr pro vkladani

charakteristiky programu.

Vytvorit Program

Nizev programu *

Charakteristika *

w
-
=
h
x
xm
i
i
s
i

Format textu | Filtered HTML [+

Vice informaci o formatech textd

+ Webové a e-mailové adresy jsou automaticky pfevedeny na odkazy.
+ Povolené HTML znacky: <a> <em:> <strong> <cite> <blockquote> <code> <ul> <ol <li> <dl>

<dt> <dd>
+ Radky a odstavce se zalomi automaticky.

Obrazek 4: Formuldr pro zadani ndzvu programu a charakteristiky

U formuldrovych elementl (na obrazku 5)
Gestor/EU, Web programu EU, Gestor/CR,
manazer programu a dokumenty je mozné
vkladat vice polozek pro jeden program.
Vsechny pole URL (Uniform Resource
Locator) se v zobrazovani chovaji jako
internetové odkazy. To je zajisténo instalaci
modulu Link.

Hledani podle charakteristiky je zajisténo
instalaci modulu Search. Ten umoZiuje
vyhledavani obsahu dle kli¢ovych slov.

Kazdy program je mozné vytisknout do
PDF (Portable Document Format) formatu.

PDF format ma jak ceské tak i slovenské
kddovani. Pro tisk do PDF byl doinstalovan
modul PDF verze 7.x-1.2.

Import dat v aplikaci Drupal fesSi modul
Import/Export API. Importovat Ize zdrojova
data, jako jsou soubory CSV nebo XML. Pro
zalohu dat je nainstalovdn modul Backup
and Migrate. Ten umozZiuje zalohovat
a presouvat databazi Drupalu.

Soucasti systému je jednoducha napovéda
ur¢ena predevSim pro spravce obsahu.
Obsahuje Rady pro psani a Seznam
textovych formatd.
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Nadpis URL
Nadpis odkszu miiZe byt dlouhy maximaing 255 znakl

Pfidat dal3i polozku

Uka vahy fadls

Web programulEU

+|

Pridat dali polozku

Ukas vahy fadki

Nadpis URL
Nadpis odkazu mZe byt diouhy maximalng 128 znakd

Pridat dali poloZku

Ukas vahy fadlt

Manager programu

+|

Pridat dal3i poloZku

Uka vahy fadls

Dokumenty

Hadpis URL
3>

Nadpis odkszu miZe byt dlouhy maximaing 128 znskd

Pfidat dal3i polozku

Obrazek 5: Formuldr pro zadavani a opravu programu

Miijde=t Odhlasit

Spréva cbsahu Vitejte

« Novf program M
i J Zobrazit ” Uprait

o Radypre pand

et R totaje hlavn strénka

Kategoris

- Eomunitirni

Obrazek 6: Uvodni obrazovka redakéniho systému

Cely redakéni systém je rozdéleny na dvé  Aplikace je aktudlné umisténa na
sekce, Ceskou a Slovenskou. Obé sekce internetové adrese:

se liSi pouze jinou strukturou kategorii  http://195.113.207.171/~programy.
program0 a také jinym spravcem obsahu.

Mezi sekcemi je moiné se vzajemné Jeji Uvodni obrazovka je vidét na obrazku

prepinat. 6.
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ZALOHOVANI APLIKACE

zalohovani aplikace je pouzit modul DB

Maintenance, ktery je nainstalovan do
systému Drupal. DB Maintenance provadi
jak optimalizace a opravy, tak vytvari
pravidelné zalohy.

BEZPECNOST APLIKACE

Bezpeénost systému Drupal, ve kterém
je vytvorena inovacni databdze, je na
velmi vysoké urovni.

Existuje bezpecnostni tym Drupalu, ktery
spolu s komunitou prabéiné ovéruje
podezieni na moziné problémy a pracuje
na jejich tesSeni. Bezpecnostni tym je
dobrovolnickd skupina jednotlivcl, ktefi
pracuji na zlepSeni bezpecnosti projektu
Drupal. Clenové tymu pochazeji ze zemi
tfi kontinentll. Tento tym pracuje od
roku 2005. Drupal Security Team aktivné
vyhledavd zranitelnosti nejen v jadru,
ale iv minoritnich modulech s nékolika
desitkami stazeni. [4]

Na internetové strance  https://www.
drupal.org/security jsou zvefejfiovana
vSechna oznameni bezpecnostniho tymu
Drupalu. Tato oznameni jsou zasilana i do
security mailing listu, k jehoz odbéru je
vhodné se pfrihlasit.

SLEDOVANI NAVSTEVNOSTI,
UZIVATELU, STRANEK

Pro méreni navstévnosti webu a dalsi
analyzu byla aktivovana sluzba Google

Analytics (www.google.czm/analytics).

U systému Drupal je nainstalovdan novy

modul Googel Analytics (drupal.org/
project/google_analytics). Ten je napojeny
pomoci ID na server Google analytics.
Sluzba Google Analytics poskytuje moznost
vykonné digitalni analyzy webové stranky
na internetu.[4]

MOZNOSTI ROZSIRENI, DALSI NAMETY

Databéze inovacnich programi osahuje
jak Ceské inovacni programy, tak
i slovenské. Z dGvodU nastaveni narodniho
prostredi (Ceské, slovenské) bylo nutné obé
databdaze oddélit. Nevyhodou je, Ze pokud
je inovaéni program pro Ceskou republiku
a soucasné pro Slovenskou republiku,
je prakticky vsystému dvakrat. Pfitom
v kontextovém hledani slovenské verze se
najdou jen slovenské programy a naopak.
Vyhodnéjsi by bylo obé databdaze propojit
a ujednotlivych inovacnich programu
nastavit, pro jaky stat program je.

ZAVER

ysledkem tohoto ¢lanku je postup,
Vjak vytvorit redakéni systém pro
databazi regiondlnich, narodnich,
evropskych i mezistatnich financnich
programu, smérovanych do oblasti inovaci

v podnikatelském a vefejném sektoru
s drazem na projektovou aplikaci.

PFi tvorbé byl bran zfetel na jednoduchost
obsluhy, moZnost ménit kategorie
programl a bezpecnost. Tyto poZadavky
splnil redakéni systém (CMS) Drupal. Pro
plnoufunkcionalitu bylo nutnédoinstalovat
a nakonfigurovat dalsi moduly.

Databaze bude pripravena k zaclenéni do
informacniho systému Krajské hospodarské

STRANA 61


https://www.drupal.org/security
https://www.drupal.org/security
www.google.czm/analytics
http://www.drupal.org/project/google_analytics
http://www.drupal.org/project/google_analytics

komory vlJihlavé formou odkazu. Po
provedeni analyzy financ¢nich program( na
podporu inovaci probéhlo nyni vkladani
dat do redakéniho systému.

Vlastni inovacni databaze je nyni umisténa

na internetové adrese:
http://195.113.207.171/~programy.
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a KHK o moZnosti konat na této instituci
praxe studentl, ktefi se na dlouhodobé
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projektové databdaze budou podilet v rdmci
svych bakalarskych praci.
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PROFESSIONAL
PROJECT DATABASES
OF FINANCIAL
PROGRAMS TO
SUPPORT INNOVATION

ABSTRACT

The article deals with finding a way to create
professional project database. The database
is determined by the management and
financial programs to support innovation.
This technical database is one of the
objectives of the internal grant: Financial
innovation support programs in the region
at the College of Polytechnics Jihlava 2013.

CMS (content management system) system
Drupal was chosen to create the professional
database. The appropriate modules had
been installed and configured in this system.
The environment for managing innovation
programs was also created. The Drupal runs
on Centos operating system with support
for the Apache web server with php scripts.
Data is stored in a MySQL database.
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+WHERE IS VSPJ* - JAKUB NOVOTNY
POPIS JEDNE SUUNTO  \vs0KA SKOLA POLYTECHNICKA
APP JIHLAVA

ABSTRAKT

Pfispévek popisuje prostredi a zakladni
parametry vyvoje drobnych aplikaci
(tzv. Suunto Apps) uréenych pro modelovou
fadu sportovnich GPS hodinek Suunto Ambit
a demonstruje jejich vyuziti na konkrétni
aplikaci s nazvem WHERE IS VSPJ. Tato
testovaci aplikace zobrazuje na displeji
hodinek v pravidelnych intervalech aktualni
vzdalenost (vzdusnou ¢arou) od sidla Vysoké
koly polytechnické Jihlava (VSPJ), rozdil
nadmorské vysky oproti VSPJ, azimut k VSPJ
a potrebné pootoceni tak, aby dalSi smér
pohybu byl smérem k sidlu VSPJ.

KLICOVA SLOVA:

GPS chytré hodinky, Suunto Apps,
Suunto Ambit, navigacni funkce,
Vysoka skola polytechnicka Jihlava
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UvoD

ednouz aktivitfeseniinternihotvlrciho

grantu Vyuziti mobilnich informacnich

a komunikacnich technologii v ama-
térském sportu, podporeného v ramci
Interni grantové soutéZe VSPJ. je otes-
tovani mozZnosti a efektivnosti tzv. Suunto
Apps. Suunto Apps predstavuji specifickou
moznost pokrocilého uzivatelského
prizplsobeni GPS monitoru srdecniho
tepu (respektive sportovnich hodinek)
fady AMBIT od finského vyrobce SUUNTO.

Tato fada totiz umoZniuje stazeni i
dokonce vytvareni vlastnich aplikaci
- Suunto Apps. Koncept stazitelnych

aplikaci je velmi dobre znadmy z chytrych
mobilnich telefonl a je jen otazkou
Casu, kdy se bude masové rozsifovat i do
dalSich oblasti spotiebni elektroniky (jiz
dnes jsou dostupné napfriklad nékteré
domaci spotrebice s touto funkcionalitou).
V oblasti specializovanych sportovnich
monitord srdecniho tepu je ale tento
koncept zcela ojedinély. Je vSak otazkou,
zda ma dostatecny potencial pro dalsi
rozvoj ¢i se jedna spise o slepou vyvojovou
ulicku, poptipadé jen urcité marketingové
ozvlastnéni produktu.

Prvni zvefejnénou Suunto App vytvorenou
a otestovanou v ramci feSeni uvedeného
interniho grantu byla pravé aplikace
s ndzvem ,,WHERE IS VSPJ“. Cilem tohoto
prispévku je jednak pfriblizit prostredi a
zakladni parametry vyvoje Suunto Apps a
demonstrovat jejich vyuziti na konkrétni
aplikaci uvedené v nazvu tohoto prispévku.

SUUNTO AMBIT A SUUNTO APPS

ez prejdeme k blizsi charakteristice

technickych parametrd hodinek

Suunto Ambit, provedeme alespon
letmé srovnani s nejblizSimi konkurenénimi
produkty. Prestoze modelova fada Ambit
obsahuje vice modell - jak generacné, tak
zamérenim - vychozi model Ize oznacit za
highendové multisportovni GPS hodinky
s monitorem srdecniho tepu. Z hlediska
zaméreni, funkénosti a cilové skupiny lze za
hlavniho trZniho rivala oznacit modelovou
fadu FENIX od spole¢nosti GRAMIN.
Z produkce spolecnosti POLAR jsou pak
nejblizsim konkurentem sportovni hodinky
V800. Z hlediska vyuziti a fady parametr(
jsou si uvedené produkty (a samoziejmé
i dalsi) dosti podobné. Kazidy vyrobce
pokrocilejSich GPS sportovnich hodinek
nabizi i zna¢né moZnosti uZivatelského
pfizplsobeni fady parametrd a zobra-
zovanych udaji. MozZnost stahovat,
vytvaret a sdilet ucelené vlastni aplikace
nabizi v soucasné dobé jen fada Ambit od
Suunto.

Detailni technické charakteristiky modelu
Suunto Ambit? nejsou dostupné (vyjma
béinych uZivatelskych parametrt). Neni
smyslem ani cilem tohoto prispévku
reprodukovat marketingové materidly

1 V charakteristikich se budeme jako zékladniho
pridriovat modelu Ambit 2. Model Ambit 3
hardwarové vychazi z modelu Ambit 2, pouze
nahrazuje konektivitu prfes ANT+ technologii
Bluetooth Smart s umoZnénim konektivity
s nékterymi smartphony. Konkrétné je prozatim
nabizena konektivita s platformou i0S a tim
moznost funkci mddnich chytrych hodinek (jedna
se jednoznacné o reakci na aktuadlni trend i reakci
na konkurenta spole¢nost Garmin s jejich modelem
Phoenix 2). Vyjma snadnéjsiho prenastaveni
hodinek v terénu tato funkcionalita do sportovni

stranky véci vsak pfilis nep
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vyrobce, omezime se tedy na zakladni
vlastnosti. Jedna se o naramkové ucelové
mobilni zafizeni s hlavni funkcionalitou
sportovnich hodinek, monitoru srde¢niho
tepu a nemapové GPS navigace.
K zobrazovani slouzi LCD maticovy display
s rozlisSenim 128x128 pixell. Pfistroj ma
zabudovanou li-ion baterii s kapacitou
480 mAh. Konektivita je zajisténa
prostiednictvim USB a pro pripojeni
k externim senzordm prostfednictvim
ANT+, popripadé proprietarnim ANT
Suunto. Pfistroj ma zabudovany GPS cip
SiRFstarlV, akceleracni Cidlo, teplotni cidlo
(rozsah - 20 °C az 60 °C s rozlisenim 1 °C),
barometrické ¢idlo (rozsah 950 - 1060 hPa
s rozliSenim 1hPa) a elektromagneticky
kompas (s rozliSenim 1°). Dle odhadu je
vnitini pamét pristroje 48 MB (vyrobce
tuto informaci neuvadi).

Jak jiz bylo zminéno vyse, jedineCnym
rysem modelové rfady Ambit je moZnost
stahovat specifické (drobné) aplikace ci
si dokonce vytvorit vlastni aplikace
a pridavat je do sportovnich rezimQ.
K programovani téchto aplikaci (tzv. Suunto
Apps) se vyuziva proprietarni skriptovaci
jazyk zaloZeny evidentné na Java skriptu.
Verejné pristupné stazitelné aplikace
jsou dostupné v App zone na portalu
movescount.com. Pro vytvareni apli-
kaci maji uzivatelé k dispozici na stejném
portalu App designer a to ve dvou
uzivatelskych profilech - zjednoduseném
(graficky moéd  vytvareni  aplikace)
a pokrocilém. V pokrocilé verzi se jedna
o plnohodnotné zapsani skriptu a jeho
validace s moZnosti otestovani pred
vlastnim ulozenim a nahranim do pfistroje.
Pro pokrocilou tvorbu Suunto Apps je

k dispozici referencni pfirucka Suunto Apps
- Developer manual 2

Zakladnim vystupem Suunto App skriptu
je Ciselny udaj (RESULT) zobrazeny ve
formatu casu ci Cisla. Tento vystup muze
byt doplnén o textové pole pred a za
vystupem (PREFIX, POSTFIX). Celkovy
pocet zobrazitelnych znakd dohromady
za PREFIX i POSTFIX je vsSak pouze
6. Pri tvorbé Suunto Apps jsou dale
k dispozici zakladni matematické a logické
operatory, nékteré matematické funkce
a tzv. Suunto funkce (pipnuti hodinek,
podsviceni displeje, vzdalenost a azimut
mezi dvéma misty na zakladé zemépisnych
souradnic). K dispozici je pak také pres 200
hodnot (proménnych) zaznamenavanych
pristrojem jako napfiklad rychlostni
charakteristiky (aktualni rychlost,
pramérna rychlost, maximalni rychlost,
tempo apod.), vzdalenostni charakteristiky,
charakteristiky srdec¢niho tepu, okolniho
prostredi a rada dalsich.

Pti tvorbé Suunto App skriptu je nutné
se vyporadat s celou fadou omezeni
a Uskali od velmi malé dostupné paméti
pro jednu aplikaci, pres znacné omezeni
skriptovaciho jazyka az k omezenym
moznostem zobrazeni. Nicméné feceno
s jednim uZivatelem portalu movescount.
com: “It's challenging to write for such

small memory footprint something
strong.?”
2 Suunto Apps - Developer manual [online]. Suunto,

2014. Posledni aktualizace 17. unora 2014. [cit. 29. 8. 2014].
Dostupné z: http://dcjitw11p57ya.cloudfront.net/downloads/
SuuntoAppZoneDeveloperManual6206759C5CFCCF15E-
08641C96E125185.pdf

3 Ambit smart applications. Movescount.com.
[online]. Posledni aktualizace 2013 .6 .25. [cit. 31. 8. 2014].
Dostupné z: http://www.movescount.com/groups/groupg
5505-Ambit_Smart_Applications
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KDE LEZI VSPJ?

budeme demonstrovat na avizované

aplikaci s ndzvem , WHERE IS VSPJ“.
Smyslem této aplikace je zobrazovat
uZivateli hodinek aktudlni vzdalenost
(vzdusnou carou) od sidla Vysoké Skoly
polytechnické  Jihlava  (VSPJ),  rozdil
nadmorské vy$ky oproti VSPJ, azimut k VSPJ
a potrebné pootoceni tak, aby smér
pohybu (hodinek) byl smérem ksidlu
VSPJ.

Konkrétm’ ukazku funkéni Suunto App

Po nahrani do sportovniho rezimu hodinek
je ,Suunto skript” pfi aktivace prislusného
rezimu vykonavan kazdou sekundu, bézi
tedy v podstaté ve stdlé smycce (jinak
Suunto Apps cykleni neumoziuji, stejné
jako radu dalSich v programovani béznych
prikazd). Pokud bychom chtéli na displeji
hodinek zobrazit pouze jeden zvyse
uvedenych (dajli, postacoval by jeden
radek kédu. Uvedme si tedy nejprve
samostatné jednotlivé zobrazované udaje.
V pripadé vzdalenosti je zobrazovany
vysledek (v km) roven proménné Suunto.
distance (vzdalenost od uréeného mista)
s prislusSnymi zemépisnymi souradnicemi
— pfepocteno z metrl na km (zobrazovany
vysledek napf.: VSPJ 50 km):

{RESULT = Suunto.distance(49.3989111,
15.5825053)/1000; prefix = "VSPJ"; postfix
= Ilkmll;}

V pfipadé nadmorské vysky je zob-
razovany vysledek (v m) roven rozdilu
nadmoriské vysky VSP) (515 mn.m.)
a aktudlni nadmorské vysky z proménné

SUUNTO_ALTI  (zobrazovany
napf.: VSPJ -25 m):

vysledek

{RESULT = (515 - SUUNTO_ALTI); prefix =
"VSPJ"; postfix = "m";}

V pfipadé azimutu je zobrazovany
vysledek (ve stupnich) roven proménné
Suunto.heading (azimut) s prislusSnymi
zemépisnymi souradnicemi (zobrazovany
vysledek napf.: VSPJ 15 dg):

{RESULT = Suunto.heading(49.3989111,
15.5825053); prefix = "VSPJ"; postfix =
Ildgll;}

V pfipadé potifebného pootoceni je
zobrazovany vysledek (ve stupnich)
rozdilem azimutu k sidlu VSPJ a aktudlniho
azimutu pohybu pfistroje z proménné
SUUNTO_GPS_HEADING (zobrazovany
vysledek napf.: Turn —15 dg):

{RESULT = (Suunto.heading(49.3989111,
15.5825053) - SUUNTO_GPS_HEADING);
prefix = "Turn"; postfix = "dg";}

Dle zadani ale chceme, aby se na obrazovce
vSechny Ctyfi uvedeného hodnoty stridaly.
V ,Suunto skriptu“ pro to neexistuje
specificky prikaz, takzZe je potreba si pomoci
néjakym jinym zplsobem. V pfipadé
aplikace  WHERE IS VSPJ bylo wvyuzZito:
dostupné matematické funkce zbytek po
déleni - Suunto.mod(argX, argY); ¢as od
pllnoci vsekundach — SUUNTO_TIME;
a béznych operatord a logické strukturace.
Cas od pdlnoci v sekundach je délen 11
a podle vypocteného zbytku se zobrazuje
vysledek. Vzhledem ktomu, Ze skript se
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vykonava opakované kazdou sekundu,

dojde  k pozadovanému  postupnému
zobrazovani. Vnasem  pfipadé ve
trisekundovych intervalech. Vysledny

skript pak vypada nasledovné:
if (Suunto.mod(SUUNTO_TIME, 11) <=2)

{RESULT = Suunto.distance(49.3989111,
15.5825053)/1000; prefix = "VSPJ"; postfix
- Ilkmll;}

if (Suunto.mod(SUUNTO _TIME, 11) > 2
&& Suunto.mod(SUUNTO_TIME, 11) <=15)

{RESULT = (515 - SUUNTO_ALTI); prefix =
"VSPJ"; postfix = "m";}

if (Suunto.mod(SUUNTO _TIME, 11) > 5
&& Suunto.mod(SUUNTO_TIME, 11) <= 8)

{RESULT = Suunto.heading(49.3989111,
15.5825053); prefix = "VSPJ"; postfix =
Ildgll;}

if (Suunto.mod(SUUNTO_TIME, 11) > 8)

{RESULT = (Suunto.heading(49.3989111,
15.5825053) - SUUNTO_GPS_HEADING);
prefix = "Turn"; postfix = "dg";}

ZAVER

validaci a otestovani v App designeru
byla nasledovné otestovana na
pfistroji Suunto Ambit 2 a také zverejnéna
v App Zone na portalu movescount.com®.
Jednd se samoziejmé o aplikaci, ktera

P opsana Suunto App WHERE IS VSPJ po

4 http://www.movescount.com/apps/apps
10041133-Where_is_VSPJ

nema pro bézné uzivatele kompatibilnich
pristroju prakticky vyznam a slouZila spiSe
k testovani. Lze ji ale vyuzit jako vzor pro
obdobné zobrazovaci/navigacni potreby.
Pro Sirsi vyuziti byla nasledné ponékud
zobecnéna pod nazvem WHERE IS BASE
CAMP.> Vzhledem ktomu, Ze Suunto
Apps neumoZnuji nastavovat vstupni
hodnoty pfimo v hodinkdch, musi si
uzivatel konkrétni zemépisné souradnice
a nadmorskou vysku upravit vApp
designer, coZ je ponékud nepraktické.

Prezentovana ukazka byla zamérena do
oblasti navigacnich funkci hodinek, hlavni
tézisté aplikaci ale spatfujeme v oblasti
vedenisportovnihocviceni.VSechnySuunto
Apps vytvofené a otestované na VSP)
v ramci feSeni projektu VyuZziti mobilnich
informacnich a komunikacnich technologif
v amatérském sportu jsou zverejiovany
pod profilem POLYTECHNICA JIHLAVA na
portalu movescount.com.®

Je zjevné, Ze Suunto Apps maji mnoha
omezeni. Vyjma vlastnich omezeni danych
jednoduchosti a malym rozsahem Suunto
Apps i omezenim vlastniho skriptu je
hlavni prekazkou pfipadného rozvoje
proprietarnost celého feseni. Vytvorena
Suunto App je pouzitelnd pouzev pristrojich
Suunto a to jesté jen v nejvyssi produktové
fadé Ambit. DalSi pripadny rozvoj Suunto
Apps bude samoziejmé na spolecnosti
Suunto, ale jedna se o vcelku zajimavou
a pro majitele kompatibilnich pfistrojd
efektivné vyuzitelnou funkcionalitu.

5 http://www.movescount.com/apps/apps
10041148-Where_is_base_camp

6 http://www.movescount.com/members/
Polytechnica_lihlava
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»WHERE IS VSPJ* -
DESCRIPTION OF ONE
SUUNTO APP

ABSTRACT

The paper describes the basic data of the
environment and the development of small
applications (called. Suunto Apps) designed
for GPS sports watches Suunto Ambit. The
paper futher demonstrates one specific
Suunto App called WHERE IS VSPJ. This test
application displays on screen of device in
regular interval:, the actual distance from
position of the College of polytechnics
Jihlava (VSPJ), altitude difference compared
to VSPJ, heading to VSPJ and needed turn to
reach heading to VSPJ.
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THE USE OF SINGLE
TURN ABSOLUTE
MAGNETIC SENSORS IN
3D RECONSTRUCTION
OF OBJECTS

ABSTRACT

Usual application of absolute angular
position sensors is the determination of
a rotating element position in tasks of the
industrial automation, e.g. in the actuating
mechanism position control. They often
replace incremental sensors (encoders)
because of the actual absolute position
availability, easy data processing and lower
price. In principle, they take advantage of
a permanent magnet placed on the rotating
part of the object, the position of which
is to be measured. The rotation changes
the magnetic field orientation, which is
measured by the magnetic sensor placed
close to the magnet. The sensor contains
an integrated array of Hall elements [1], [2]
placed symmetrically to the rotating axis.
This arrangement makes possible to detect
the angle position within one revolution
and offers it as the unique digital code. High
angular resolution and easy data processing
led to the idea to use the sensors for position
digitization of micrometric screws controlling
the markers placed on important points of
a stereoscopic image of an object, the 3D
reconstruction of which has to be done. The
developed device senses the rotary position
of four setting screw micrometers for
table position adjustment. The mechanical
resolution is 400 nm in the range of 75 mm.

IVAN KREJCI
MICHAL VOPALENSKY

COLLEGE OF POLYTECHNICS
JIHLAVA

The mechanical and electrical design of
measuring device taking advantage of the
ams A.G., integrated circuit, the 12-bit
magnetic rotary sensor AS5045, as well
as the signal processing and achieved
results are discussed.

KEYWORDS:

3D reconstruction, angular position
sensor, Hall element, micrometric screw
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INTRODUCTION

he use of magnetic sensors in
TSD object reconstruction makes

possible to determine an accurate
position of a point that was photographed
by two cameras, the mutual position of
which is well defined. The principal of
the method comes from the task solved
by the sight — the passive triangulation
based on the evaluation of stereoscopic
pictures recorded either on eyes retinas
or on snapshots from two cameras. The
triangulation takes advantage of similar
triangles properties that are determined
by measured point and cameras and their
focuses positions. The usual performance
of the experiment is shown in the Fig. 1.

. Plx,y, z]

The picture shows the arrangement of
stereoscopic cameras placed on the X axis
of the Cartesian system of coordinates,
symmetrically in distance d from its origin.
The cameras’ focuses F (left) and F (right)
lay in a distance f from cameras. Let the
point P with coordinates x, y, z is visible in
both snapshots. The task is the calculation
of all these coordinates from the snapshots
using the rules for similar triangles. In this
geometry, several important features make
possible to determine the coordinates. The
first is the angle between joins P_F and
P_F . The greater is the angle the nearer is
the point (z - coordinate) of the interest.
This angle is called the angle parallax.

A\

| ]

5

=N

a
/

Fig. 1. The basic principle of the 3D reconstruction using stereoscopic snapshots recorded by two
cameras is shown. P is the point the coordinates of which have to be determined, the squares
placed on the axis X, symmetrically to the origin of coordinate axes are the cameras, F and F,
are their focuses (left and right respectively), f is the focal length of cameras and the distance

between cameras is 2d.
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X coordinates of the observed point on the
left and right snapshots are signed as X
and X . Their difference

DX =X, - X, (1)

is called the horizontal parallax, and is
often used in the calculation of the point
P coordinates.

Coming out from [3], the point P
coordinates can be calculated from
following equations:

X=X (2)
Y=y, = (3)
Z=fGe—1 (4)

In compliance with these equations (2), (3)
and (4), it is sufficient to determine X and Y
point P coordinates in the images recorded
by both cameras for determination of all
three coordinates.

The 3D reconstruction of stereoscopic
images is worked out on the instrument
called the stereogrammeter. The base of
the system is a table equipped with two
image displays, the mutual position of
which is well known and is proportional
to the geometry of applied cameras’
arrangement. The displays are equipped
with moveable markers for precise fixation
of evaluated points.

The markers positioning is controlled by
four micrometric screws that determine
X and Y coordinates of any point which
is visible on both display screens (each
display is equipped two orthogonal

screws that can set the marker position.
Each micrometric screw is equipped with
a scale that shows the actual coordinate
of the marker position. Unfortunately, this
equipment has not sufficient resolution
and does make possible any automation
of the measurement taking advantage
of a computer. Both requirements led
to a decision to use any high resolution
incremental rotary position sensor that
has the standard digital data output. After
comparison of available products, the ams
A.G., integrated circuit, the 12-bit magnetic
rotary sensor AS5045 has been selected.
The main reasons for this decision were
sufficient angle resolution (4096 per
revolution) low price and experience with
construction of similar rotary position
transducers for actuating mechanisms.

ROTARY POSITION MAGNETIC
TRANSDUCER

rotary position magnetic transducers

have been designed and produced.
The design involved the electrical and
mechanical constructions in compliance
with the requirements of the AS5045
manufacturer.

For the instrument automation new

MAGNETIC SENSOR AS5045

Rotary position magnetic sensor AS5045
is the integrated circuit involving an
circular array of Hall elements the position
of which is well determined so that they
are able to resolve a permanent magnet
angular position. The magnetic induction
of the magnet is perpendicular to the
circuit surface (Fig. 2).
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8.5 - 1.5 mm

N,_

Fig. 2. Permanent magnet placement relative to the chip surface. Mention its centralized position
(the deviation from the centre should be less than 0.25 mm).

The mutual position of the magnet and the
chip are shown in this picture. The magnet
should be placed to the centre of the chip.
All deviations from this position degrade
the chip linearity and, thusits errors. That is
why the mechanical construction must be
precise to get optimal performance of the
transducer. As to the chip itself, it makes
possible to use either the analog voltage
signal or the digital serial code taking
advantage of the 18 bit synchronous serial
link SSI. The analog output is derived from
the PWM signal the duty cycle of which
is proportional to the angular position.
Because the use of this output signal is
suitable for less accurate measurements,
the SSI link has been used.

MECHANICAL CONSTRUCTION

he mechanical construction directly
determines the basic parameters of the
transducer (accuracy, repeatability etc.),

and, thus a great attention should be paid
to it. As to the mechanical arrangement,
the system consists of two basic parts,
the stator and rotor. The stator consists
of an aluminium shield, the function of
which is to carry the PCB with the sensor
electronic circuitry and to serve as the
bearing of the rotor. The rotor is created
by a brass shaft equipped with the case
of the permanent magnet placed in the
axis of the rotor on one side of the shaft.
There are two conditions that determine
the best sensor performance, the magnet
and sensing element placement to the
axis of rotation and minimizing radial
clearance of the shaft. Both conditions
are achieved by the precision mechanical
design, namely by the long leading of the
shaft in the slide bearing. The mechanical
performance is shown in the picture
Fig. 3.in the simplified form.
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Individual components are denoted by numbers.

Fig. 3. Simplified scheme of the transducer. 1 — the aluminium stator, 2 — the brass shaft of the
rotor, 3 —the permanent magnet, 4 — the PCB with electronics.

In the picture, the aluminum stator is
denoted as 1, the brass shaft of the rotor
equipped with the permanent magnet
case as 2, the permanent magnet as 3.
The PCB card carrying the sensor AS5045
and other electronic components and
connector is denoted as 4.

ELECTRICAL CONSTRUCTION

he electrical construction involves the

circuits of the magnetic sensor and the
interface link ensuring the communication
of the transducer with a host system. The
SSI link, taking advantage of the standard
RS 422 logical levels, is used for the data
transfer from the sensor to the host
for long distances. The host computer
operates as the master unit, and therefore
is the source of the serial clocks. Besides,
the EMI protecting circuits are integrated
to the electronic equipment ensuring
high system resistivity against spurious

signals. All circuits are placed on a PCB,
the diameter of which is 25 mm. The PCB
is mounted to the cavity of the stator so
that the sensing element is placed close to
the permanent magnet. The sensors shafts
are connected with micrometric screws
with known lead so that it is possible
to transform the change of the angular
position to the linear one. The connection
with the host is provided by the AMP
Micromatch connector.

HOST COMPUTER UNIT

he host computer unit collects data
Tfrom four magnetic transducers

the output data of which represent
coordinates of the selected point in the
stereoscopic snapshots of a reconstructed
space, transfers them to the string of
ASCII characters and sends them via the
standard serial link RS 232 to a PC. To do
it correctly, its firmware is capable of the
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determination of both snapshots reference
(zero) points. Measured positions are then
related to these references. The unit is
handled by two pushbuttons which make
possible to guide the user through the
machine menu, set the sensors reference
points or check the data. All information
dealing with the system status and actual
pushbutton function are displayed on

—
:\.,“‘_*‘ :

Al

a two line LCD placed in the case fixed on
the base stereogrammetric system. The
unit is controlled by the Texas Instruments
Stellaris LM4F120 microcontroller. The

system is supplied from an AC/DC adapter
the output voltage of which is 5V / 1A. The
unit performance is shown in the picture
Fig. 4.

Fig. 4. The microcontroller unit controlling magnetic transducers data transfer to the host
computer. The transducers in the final performance are in the right part of the picture.
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CONCLUSIONS

he equipment makes possible to
Tdigitize the positions of important

points in the stereoscopic snapshots
during 3D reconstruction of objects. This
method and the described equipment
have been using in the non — invasive
archaeological research, mapping of
inaccessible rooms or cavities in ruins of
medieval castles and churches (crypts or
cellars). In these cases, the stereoscopic
photographs are provided by a special
probe equipped with stereoscopic
cameras. The snapshots are made from
well defined positions so that the internal
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POUZITI
JEDNOOTACKOVYCH
MAGNETICKYCH
SENZORU PRI
TROJROZMERNE
REKONSTRUKCI
PREDMETU

ABSTRAKT

Absolutnisnimace uhlové polohy se pouzivaji
obvykle v primyslové automatizaci k uréeni
polohy rotacniho elementu, napf. k tizeni
polohy servomechanizmu. Jejich vyhodou
je to, Ze poskytuji absolutni Udaj o poloze,
kdy kazdému Uhlu natoéeni rotujiciho
predmétu odpovida jedinecny bindrni kéd,
a v neposledni fadé i nizkd cena. Proto
v posledni dobé nahrazuji inkrementalni
senzory (enkodéry), které poskytuji impulzy
odpovidajici elementarnimu Uhlu natoceni.
Nezachyceni impulzu ma za nasledek ztratu
informace o poloze. Magnetické méreni
Uhlu je zaloZzeno na stanoveni natoceni
permanentniho  magnetu va¢i  matici
HallovychsondrozloZzenych symetricky kolem
osy rotace, kterd tvori zaklad senzoru [1],
[2]. Toto usporadani dovoluje zjisténi polohy
rotujiciho elementu v rozsahu jedné otacky
s vysokou citlivosti a reprodukovatelnosti.
Tyto vlastnosti vedly k myslence vyuziti
téchto senzori ke stanoveni polohy
mikrometrickych ~ Sroubll  nastavujicich
polohu znacky vyznamnych bodl na
stereoskopickém snimku rekonstruovaného
objektu. Realizované zafizeni snima polohu
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Sroubll s rozliSenim 400 nm v rozsahu
75 mm. Clanek se zabyva elektrickou
amechanickou konstrukci méficijednotky
vyuzivajici €tyfi integrované obvody 12-ti
bitovych magnetickych senzor(i ams A.G.
typu AS5045, véetné zpracovani signal(l
a dosaZzenymi vysledky.

KLICOVA SLOVA:

3D rekonstrukce pfedmétu, snimac
Uhlové polohy, HallGv element,
mikrometricky Sroub
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SOLVING LINEAR
OPERATION RESEARCH
OPTIMIZATION
PROBLEMS IN

MS OFFICE 2010 EXCEL
SPREADSHEET

ABSTRACT

In 1991 there was released first version of MS
Excel spreadsheet add-in called Solver. It can
be used for optimization of mathematical
models in operation research. The Solver
was in all later versions almost the same in
its elemental form until the MS Office 2010
version released. The article describes this
improved version of Solver, its use in solving
linear programing and integer programing
problems, result messages and outcome
reports possibilities, and also difficulties of
gained results. Some illustrative examples
are added.

ANDREA KUBISOVA

COLLEGE OF POLYTECHNICS
JIHLAVA

KEYWORDS:

linear programming, integer linear
programming, mathematical model,
optimal solution, software, spreadsheet,
MS Office 2010, MS Excel, add-in Solver,
iterations, solving limits, reports
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INTRODUCTION

Operations Research (simply OR), the discipline of applying advanced analytical

methods to help make optimal decisions in many various branches. One of its parts,
Linear programming (simply LP) involves solving problems, where the relations among
the variables can be expressed only by linear equations or inequalities.

Table spreadsheets belong among the most often used program systems used in

The most spread, commonly accessible and easily available one is MS Excel. Except
fundamental functions gained by basic installation it can also involve a lot of extending
procedures as Analytic tools for Statistic data analysis, tools for Financial analysis or
Solver of optimization problems. The aim of this article is to get the reader familiar with
the improved MS Office 2010 Solver add-in.

DEFINING THE LP OPTIMIZATION MODEL

Precise definition of variables is necessary for expressing the relations, understanding
and also for interpretation of the solution.

LP problem with n variables and m constraints where m,n e N (N is set of all natural
numbers) can be expressed as the task to optimize (find minimum or maximum) of linear
function

Z=cx, +Cx, +...+c, X, (1)

subject to constraints

allxl + a12x2 + e + alnxn = bl
a21x1 + a22x2 + e + a2nxn S b2
(2)
a x, “‘tax+ ... tax < b
ml™"1 m2°72 mn - n m
and non-negativity constraints
ijO foreachj=1,2, ..., n. 3)

Real numbers X, forj=1, 2,..., n, are called structure variables, real numbers a, fori=1,
2,..,m,j=1,2, .., n,are called structure coefficients (in i-th constraint and j-th structure
variable), real numbers b, fori=1, 2,..., m, are called right-hand sides (of i-th constraint),
real numbers C, for j =1, 2,..., n, are called costs (of j-th process), function z is called
objective function.
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LP problem can be expressed in standard form as a list of (1) — (3) so called mathematical
model of LP problem.

Vector of solution x = (x,, ..., x ), satisfying all constraints of mathematical model is called
feasible solution, feasible solution with the best value of objective function (1) is called
optimal solution of LP problem.

Additionally, only integer values of the structural variables can be required, constraint
X, €/ foreachj=1,2,...,n 4)

(Z is set of all integer numbers) is added to mathematical model and we talk about
integer programming (simply IP). This assumption makes the solving more complicated.

THE SOLVER ADD-IN

he Solver is an add-in for Microsoft Excel which is used for the optimization of

Tmathematical models. It solves both linear and non-linear problems, including
possibility of integer variables assumption.

The Solver Add-in is a Microsoft Office Excel add-in program that is available when you

install Microsoft Office or Excel. The Solver must be loaded during the installation, the

Solver command should be available in the Analysis group on the Data bar, of MS Excel.

&9 - @ |5 Bookl [Compatibility Mode] - Microsoft Excel =

Home Insert Page Layout Formulas Data Review View Developer & @ o e 2R

: ) ; = o = - : - = |
_’:I @ |E3) Connections ‘El E ( f =R __al = Group z £ Solver
T £ SESE.- T «@ Ungroup ~ &=
Get BExternal| Refresh Z| sort Filter Textto  Remove ) -
Data ~ Al 0 Advanced | Columns Duplicates =2~ | [ Subtotal

Connections Sort & Filter Data Tools Cutline Analysis

Figure 1 — Position of the Solver icon

{Da
For activating it, click the Microsoft Office Button “ , and then click Excel Options. View
the Add-Ins and then in the Manage box select Excel Add-ins and click Go. In the Add-Ins

available box list, select the Solver Add-in check box, and then click OK.
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Excel Options D |

General -

_ﬂjﬁ.} View and manage Microsoft Office Add-ins.
Formulas
Proofing Add-ins
Save Name Location Type -
Language Active Application Add-ins ; |;‘

Solver Add-in C\..ER\solverxlam  Excel Add-in [ |
Advanced

Inactive Application Add-ins
Customize Ribbon Analysis ToolPak G\ ANALYS32.XLL Excel Add-in

Analysis ToolPak - VBA C:\... PVBAEN XLAM Excel Add-in -

Quick Access Toolbar Add-in: Solver Add-in

Publisher:
Add-Ins
Compatibility: No compatibility information available
Trust Center Location: C:\Program Files\Microsoft Office\Officel4\LibranASOLVER)
solverxlam
Description:  Tool for optimization and equation solving

Manage: | Excel Add-ins =]

Figure 2 — The list of available MS Office Add-ins

Add-Ins ? 1

Add-Ins available:
["| Analysis ToolPak a oK

i

| Analysis ToolPak - VBA

:| Euro Currency Tools w
Pl Solver Add-in
Browse...

Automation...

Solver Add-n

Tool for optimization and equation solving

Figure 3 — Activating the Solver Add-in

The following figures 4 and 5 show the Solver Parameters dialog boxes, on which you can
see, that many improvements have been made to the Excel 2010.

Fill in the form; input all parameters of your optimization model. Since 2010 version you
can also choose the solving method for which can be specified other options.
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Solver Parameters @

Set Target Call: T (G- [ sove ]
EqualTo:  @Max OmMin  Ovdueof: |0
By Changing Cells:
Subject to the Constraints:
e —
:

Figure 4 — Solver Parameters dialog box in Office 97

Subject to the Constraints:

5
Solver Parameters @
set Objective: sas1 29
To: ) Max @ Min (7 Value Of: 0
By Changing Variable Cells:
=

b A

o
o

Change

Delete

Reset All

- Load/Save

Make Unconstrained Variables Mon-Negative

Select a Solving Method: GRG Monlinear

Solving Method

non-smooth,

Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex
engine for linear Solver Problems, and select the Evolutionary engine for Solver problems that are

E Options

[ Solve ] [ Close ]

Figure 5 — Solver Parameters dialog box in Office 2010

DEFINITION OF THE
MATHEMATICAL MODEL

To define the mathematical model there
are three main parts of the solver:

In the Set objective box (Set target cell

in older versions), enter a cell reference
for the objective cell, the final value of
objective function z or a goal value. This
cell must contain a formula. If it is left
empty, the Solver would also search for
the decision variables values that satisfy
the constraints.

STRANA 83



In the To box (Equal to in older versions)
you decide, if you want the value of
objective function z as large, resp. as small
as possible (click Max, resp. Min) or if you
need it to be a certain value (click Value
Of and type the value in appropriate box).
The last possibility can be substituted by
defining a constraint of “=" type.

The structure variables we define in By
Changing Variable Cells box by entering
a cell reference for each of a structure
variable cell. You can specify up to 200
variables. Thevariable cells must be directly
or indirectly related to the objective cell or
to at least one constraint.

Constraints are restrictions/limitations
that you apply on the changing cells. In
Subject to the Constraints box enter all
constraints of the mathematical model,
use Add, Change and Delete buttons. You
can also Reset all specified constraints or
Load or Save already set up mathematical
models for future use. The Solver accepts
constraints of six types: the equations
and inequalities “<=", “=" “>=", integer or
binary values assumptions and all different
values possibility (shortly int, bin resp.
dif). Under this box you can also easily
choose Make Unconstrained Variables
Non-Negative.

The size of solved LP problem is in
Solver tool limited, maximal number of
constraints is 600, but 400 of them can be
used only for setting upper and lower limits
of the variables. It means that there can
be only 200 another constraints inclusive
integer constraints.

OPTIMIZATION METHODS

he MS Office Solver includes
Tseveral algorithms to find optimal

solution. Choosing the appropriate
optimization method or algorithm for a
given problem is difficult. Filling in of a
Select a Solving Method box depends on
the form of the mathematical model. It is
necessary to consider, whether the model
is linear, convex and smooth.

The LP mathematical models, where the
objective function as well as all of the
constraints (without integer assumption)
ale linear functions of the structure
variables, are always convex and smooth.
In this simple case we can choose Simplex
LP, which uses primary simplex method
or dual simplex method, discovered by
George Dantzig in 1940.

The IP mathematical models (the LP
mathematical models with the assumption
of integer values of variables), are linear,
not convex and non-smooth, but we can
also choose Simplex LP, which in these
cases applies the Branch and bounds
method.

Thank to Simplex method, you always gain
exact values of variables, if they exist, and
it takes finite number of operations. For
larger problems it may take some time,
either.

Let’s note that for nonlinear optimization
uses the Solver tool the Generalized
Reduced Gradient (GRG2) code, developed
by Leon Lasdon and Alan Waren. In these
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cases choose GRG Nonlinear. This method
can be viewed as a nonlinear extension of
the Simplex method, it also selects basis,
determines the search direction and at
each step leads closer to feasibility.

Finally, for non-smooth optimization uses
the Solver tool the Evolutionary Solving
Method, a variety of genetic algorithms
and local numerical search methods
implemented by Frontline Systems, Inc. In
these cases choose Evolutionary. It relies
on random sampling of feasible solution
set and uses nondeterministic method.
On different runs of solving we may
obtain different solutions, which can give
only approximate values of variables and
objective function.

For all of the methods many options can
be changed, after you hit Options button.

In complicated problems you can set
Solving limits as the Max Time of
running solving iterations in seconds,
in lteration box maximum number of
performed iterations. Only for problems
with integer restrictions or problems
solved by Evolutionary solving method
you can set also the maximum number of
subproblems you are willing to allow in the
Max Subproblems box or you can set also
the maximum number of (integer) feasible
solutions you are willing to allow in the
Max Feasible Solutions box. If one of
these limits is reached before the optimal
solution is found, the Solver displays the
Show Trial Solution dialog box.

In common All Solving Methods options
part, you can set a degree of Constraint

precision, reduce the influence of extreme
values on the accuracy by choosing
default set Use Automatic Scaling, select
the Show Iteration Results during each
trial solution, in Solving with Integer
Constraints part you can tick Ignore
Integer Constraints for solving relaxed IP
problem by suspending all integer, binary
and alldifferent constraints in next trial
or reset Integer Optimality (%) box value
from default 1% to required percentage
of maximal difference between the best
found integer solution and the test known
bound on the true optimal objective value
before stopping the solving process. If
absolute precise solution is needed set 0%.
Special GRG Nonlinear or Evolutionary
tabs follow, but for LP they are not useful,
let’s skip them in this article.

Once the configuration is set, hit the Solve
button to run the solver on your Excel
spreadsheet.

SOLVER RESULT MESSAGES AND
OUTCOME REPORTS

ccording to the chosen method
Athe Solver tries to find values for

all structure variables satisfying all
the constraints and giving the best value
of objective function. You can wait, till
the result message occurs in new window
Solver results or you can pause the
process by pressing Esc key, in this case
new window Show Trial Solution occurs
with current solution values displayed on
worksheet. You can Stop or let Continue
the process or Save Scenario ... of this trial
for future.
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Some mathematical models have no
optimal solution and some have a unique
optimal solution, other can have multiple
(actually an infinite number of) optimal
solutions (alternative solution) or even
optimal solutions with unbounded value
of objective function.

In solving of the LP problems, after finite
number of steps the results are reached
thank to Simplex method, in the Solver
result window you can read either a note
”Solver could not find a feasible solution”
if the problem has no feasible and thus
no optimal solution or “Solver found a
solution. All Constraints and optimality
conditions are satisfied” otherwise.
Detailed comments are added, but
without better knowledge of LP theory

EXAMPLES

you can’t differ which kind of the optimum
was found.

To classify the results of LP simplex method
you can ask for Reports, the Solver offers
Answer, Sensitivity and Limits reports.
Highlight the chosen ones and press OK.
(Let’s only remark, that for GRG method
it is similar. In using Evolutionary method
may happen that the optimal solution is
not reached in short acceptable time. The
current results can be also completed by
Answer or Population reports, the statistic
information about the sample of feasible
solutions.)

Let’s demonstrate the utility of the reports
on next few examples.

Example 1.: Find a) optimal solution and b) integer optimal solution of LP problem given

by mathematical model

z= 10x, +45x, +90x, max.
4, +3x, +2x, < 12
5x,  +2x, +3x, < 20
Ix, +2x, +4x, < 10
X > 0

1,23

Solution

For solving by MS Excel tool Solver let’s transcript the mathematical model to the
spreadsheet. Empty light grey cells respond to structure variables; their relations and
limits are expressed in rows 4 to 6 by three showed formulas, such as the objective
function formula in 7" row in dark grey cell. As long as the structure variables values are
0, the right hand sides of the constraints and the value of objective functions ale also 0.
The non-negativity assumptions will be expressed later.
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SOLVER 2010 = Microsoft Excel - ol
e T 5@ oot
B @@ Vo, B S & B 6
e T e Kb S T TS0 s vancet | Catymes Dupentes Valdabion= T anapege | o7 MOLSHB SUBIE
— x . ort B Fiter Data Toot outig
A B G D E F G H
i 1 @@ SOLVER
2 X1 X; X3 e s e,
3 Xopt = b;
4 3 2 12 0 = SUMPRODUCT(SBS3:5D$3;B4:D4)
5 2 3 20 0 = SUMPRODUCT($B$3:5D$3;B5:D5)
| 6 2 4 10 0 = SUMPRODUCT(SBS3:5D$3;B6:D6)
7 G 10 45 90 Zmax = = SUMPRODUCT($B$3:5D%3;B7:D7)
8

Figure 6 — Excel spreadsheet in MS Office 2010

Ad a) Recall Solver tool from tab Data and fill in the form: Set Objective: dark grey
cell F7, To: Max, By Changing Variable Cells: light grey cells $B53:5DS3, Subject
to the Constraints: SFS4:SFS6<=5ES54:SES6. Tick Make Unconstrained Variables
Non-Negative, Select a Solving Method: Simplex LP and let Solve.

We gain vector of optimal solution X, = (0; 0; 2,5) with optimal objective value z__ =225.

Ad b) for integer solution of this problem

z= 10x, +45x, +90x, ... max.
4x,  +3x, +2x, < 12
5x,  +2x,  +3x, < 20
Ix,  +2x, +4x, < 10
X123 > 0
X123 € V4

We can recall the Solver Parameters dialogue again, let all gaps filled and add only the
integer assumptions SB$3:5DS3=integer to the list Subject to the Constraints and let
Solve.

We gain vector of optimal solution X, = (0; 1; 2) with optimal objective value z__ = 225.

t
Unpracticed user might be satisfied with these results. It is necessary to notice the results
give the same objective values. It is a sign of alternative optimal solutions. If you need
a proof, recall for example the Sensitivity Report. Fundamentals of Sensitivity analysis
are necessary. If Allowable increase or decrease of any Objective coefficient is zero, the
solved problem has alternative solution.
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Be careful, the alternativity of the solution is not mentioned in Solver results tab. To
search the rest of the optimal solution, more theory of LP problems solving is needed.

Example 2.: Find optimal solution and integer optimal solution of LP problem given by
mathematical model

z= 10x, +45x, +90x, ... max.
4x,  +3x, +2x, < 12
5x, +2x,  +3x, < 20
Ix,  +2x, +4x, < 10
X 2 0

12,3

by using Evolutionary method, too, to compare the reached results.
Solution

We can recall the Solver Parameters dialogue again, let all gaps filled as in Example 1a).
For using Evolutionary method all variables must have both upper and lower bounds.
Therefore let’s add new constraints, e.g. all variables greater than 0 and lower than 4,
SBS3:5D53>=0 and $BS3:5D53<=4 to the list Subject to the Constraints and let Solve. We
can set Max Time to 30 seconds, 10 iterations and Max Subproblems to 10 000.

We gain vector of current solution X, = (1,38E-05; 1,30598; 1,8470) with appropriate
objective valuez _ =224,9997. The report in Show Trial Solution tab says “The maximum
number of subproblems was reached; continue anyway?” If such accuracy satisfies the
users demand, press Stop or Continue with the iterations.

Example 3.: Find optimal solution of LP problem given by mathematical model

z= 10x, +20x, ... max.
3x,  +2x, < 6
Ix,  +2x, < 4
3x,  t+4x, < 12
X > 0
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Solution

After filling all fundamental parts of the Solver Parameters dialogue according to Example
1 press Solve.

The report in Solver Results tab says “Solver could not find a feasible solution” This LP

problem has no feasible and thus no optimal solution; the constraints are probably too
strict.

Example 4.: Find optimal solution of LP problem given by mathematical model

z = IOX1 + 20x2 ... max.
3X1 + 2x2 > 6
1Xl + 2X2 > 4
X > 0.

1,2
Solution

After filling all fundamental parts of the Solver Parameters dialogue according to Example
1 press Solve.

The report in Solver Results tab says “The Objective Cell values do not converge. Solver
can make the Objective cell as large (or small when minimizing) as it wants.” No other
reports are available. This LP problem has unbound set of feasible solutions but no finite
optimal solution; the constraints are probably too moderate.
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CONCLUSION

he LP problems can be solved,
Tbesides other software, by improved

MS Office Excel spreadsheet add-in
tool Solver, within the limits of number
of structure variables and constraints
mentioned above. The user must know
the theory of solving these problems,
especially to recognize the special cases of
alternative solution or find any particular
feasible solution in unbounded objective
function problem. The Solver tool offers
more information about the reached
solution in Outcome reports, but for
unpracticed user it brings many difficulties
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ZNALOSTN(
MODELOVANI A JEHO
APLIKACE

ABSTRAKT

Clanek se zabyva problematikou interniho
grantu ,Znalostni modelovani a jeho
aplikace”. V metodologii je struc¢né pop-
san postup modelovani. Jsou popsany
myslenkové mapy, diagramy kauzdlnich
smycek, systémové diagramy.

V experimentdlni casti jsou zminény
zajimavé vysledky z jednotlivych témat
interniho grantu. V zavéru jsou pak odkazy
na konkrétni publikované ptispévky z jed-
notlivych provedenych vyzkum(. Zadmérem
¢lanku je ukadzat mozZnost pouziti stejnych
teoretickych  krokl k feSeni rlznych
problém z odliSnych oblasti lidského Zivota.
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UvoD

nterni grant Znalostni modelovani a jeho

aplikace sleduje tti hlavni cile (odborny,

organizacni a pedagogicky). Odbornym
cilem grantu je identifikace perspektivnich
technik a nastrojli pro ziskavani a vyuzivani
systémové pojatych znalosti v planovani,
fizeni a tvorbé politik. Organizacni cil
je vpropojeni jednotlivych odbornych
kateder na spolupraci ve vyzkumnych
oblastech. Odborné katedry poskytnou
vyzkumnd témata, znalosti a data. Katedra
elektrotechniky a informatiky doplIni dané
informace svym realizacnim potencialem.
Pedagogickym cilem je zatazeni navrzenych
znalostnich modeld do béiné vyuky.
Modely budou vybaveny interaktivnim
uzivatelskym rozhranim, tj. budou mit
charakter dynamickych simulatort
studované problematiky. Studenti se
tak budou moci formou hry seznamit
s chovanim icilevédomym ovliviiovanim
sloZitych systému.

Grant je rozdélen do Sesti témat:

1) Znalostni pfistup ke strategickému
planovani vykonnosti hotelu

2) Nutna délka pobytu psychiatrickych
pacientl ve zdravotnickych zafizenich

3) Kvalita ve zdravotnictvi

4) Metody a nastroje fizeni jazyka
vV organizaci

5) Kvalita ve vysokoskolském vzdélavani

6) Metody a nastroje fizeni zoologické
zahrady

METODIKA

této Casti prispévku se zminim
\/o spolecné metodice tvorby modeld.

Jak se krok za krokem laik dostane
k vyslednému modelu. Pro¢ se modeluje?
Modelovani zjednodusenym pohledem
nabizi vidéni casti readlného svéta, ale
nedokdze vzadném pripadé obsahnout
celou realitu. Abychom spravné vytvorili
model je potieba pochopit problém,
ktery chceme modelovat a fresit. Dale
potrebujeme mit cil, tedy definovat co
chceme modelem vyfesit. A v neposledni
fadé potrebujeme do modelu vkladat
kvalitni zdrojova data.

Jak by se mélo postupovat a vétSina
odbornikli na tuto problematiku taky
postupuje. Pro potfeby grafického
ztvarnéni  jednotlivych  krok(  poufZiji
konkrétni pripady naseho grantu.

Postup navrhnu v nékolika krocich, které
nasledné popisi:

1) Definovani problému k reseni
2) Definovani systémovych prvku
3) Vytvofeni mentalniho modelu
4) Formalizace modelu

5) Vytvoreni simulaéniho modelu

Prvni krok (definovani problému k feseni)
je jeden z dulezitych krokd. V tomto kroku
je asi nejdllezitéjsi urcit hranice problému
a zjistit zakladni vazby daného systému.
Dale vkroku jedna stanovime, ceho
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chceme dosahnout. VSechny zucastnéné
strany vedou diskusi nad problémem. Do
této diskuse se zapojuji odbornici z rGznych
kateder v soucinnosti se ¢clenem katedry
elektrotechniky a informatiky, ktery po
diskusi predpfipravi druhy krok.

Druhy krok (definovani systémovych prvka)
identifikuje klicové pojmy a slozky modelu.
Tato identifikace se provadi napfriklad
pomoci myslenkovych map. Myslenkova
mapa je grafické usporadani klicovych
slov, doplnéné obrazky, které vyznacuji
vzajemné souvislosti a vztahy. Neékdy
misto myslenkové mapy miuzZete slysSet
pojem mentalni mapa. Myslenkové mapy
pomahaji mozku, aby byl schopen vyuzit
maxima svych schopnosti. Myslenkova
mapa podporuje vsechny funkce mozku
(pamét, kreativitu, uceni, premysleni
atd.). Priklad myslenkové mapy vidite na
obrazku 9.

Princip myslenkové mapy je ten, Ze do
sttedu mapy se zakresli centrdlni pojem.
Mapa se dale rozrlsta o vzdalenéjsi pojmy.
Kazda vétev ma své klicové slovo, které
je mozné délit na dalsi klicova slova nebo
ilustrace. U myslenkovych map je dobra
nesymetricnost. Vyhodou myslenkovych
map je, Ze jasné zachycuji podrobnosti jako
celek. Mozek vnima souvislosti, které si
mUlzZeme vzajemné asociovat, a predevsim
Setri Cas. Nevyhodou mentalnich map
je skuteCnost, Ze jsou nevyhovujici pfi
vkladani delsich text(. Dalsi nevyhodou je
jejich rozsiteni (spiSe nerozsiteni) mezi lidi.
Neni vidy Uplné snadné plné porozumét
cizi mapé. Vyhovuje predevsim lidem
s vizualnim typem paméti (90% populace),
diskriminuje typ auditivni, komunikativni

a motoricky. Navic nelze vSechna existujici
témata zobrazit hierarchicky (Buzan,
2007).

Je-li hotova myslenkova mapa, prechazi
se vdruhém kroku jesté ktvorbé
systémového diagramu. (obrazek 5)

Treti krok (vytvoreni mentalniho modelu)
je souhrnem vsech vjem, které poskytuji
nase smysly a je zasazen do informaci a
souvislosti ulozenych v nasi paméti. Pro
tento krok se pouzivaji diagramy kauzalnich
smycek (CLD). Viz obrazky 1, 7, 10.

Tyto diagramy jsou hranové ohodnocené
orientované grafy, kde vrcholy zastupuji
slozky systému. CLD se skladad z mnoziny
uzll zastupujici proménné a mnozinu Sipek
reprezentujici vztah mezi proménnymi.
Proménnd u zacatku Sipky je kauzalni
pricinou zmény proménné na konci
Sipky. Kazda Sipka v diagramu vyjadfuje
hypotézu o zavislosti dvou proménnych,
ktera by méla byt objektivné ovéfritelna.
Pro validaci diagramu kauzalnich smycek
lze pouzit r@iznd kritéria. Retéz kauzalnich
vztahU (pfic¢in a nasledkd) vytvari kauzalni
smycku v situaci, kdy zmeéna jedné
promeénné ovlivni jednu nebo vice dalSich
proménnych, které pak zpétné ovlivni
hodnotu plvodni proménné. Mluvime
tedy o smyckach se zpétnou vazbou (tzv.
feedback loops), které jsou pozitivni nebo
negativni. Pozitivni zesiluji rist a znadi se
znaménkem plus (+), negativni klesaji a
znacime je znaménkem minus (-). Pokud
cyklus smycky neni uzavieny, nazyva
se nékdy smycka otevienou. Smycky se
zpétnou vazbou mizZeme rozlisit na:
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m Posilujici smycky (reinforcing loops).
Znaci se pismenem R nebo znaménkem
plus, proto se nazyvaji pozitivni.

m Rovnovazné smycky (balancing loops).
Znaci se pismenem B nebo znaménkem
minus, proto se nazyvaji negativni.

Implementaci CLD v praxi v nékterych
odvétvich je diagram stavll a tokd (stock
and flow) modelu, ktery také umoznuje
Casové prodlevy a nahromadéni rozdilu
mezi pritokem a odtokem. Jsou to zdroje
nerovnovazné dynamiky v systému.

Ctvrty krok (formalizace modelu) navrhuje
rovnice modelu a vzajemnou zavislost
proménnych. Tento krok je vidét na
obrazku 3.

Posledni paty krok (vytvoreni simulacniho
modelu) se tvofi dle vyse nadefinovanych
parametrld. Pro simulacni model je ale
potreba znat:

1) Casovy Usek (¢as simulace)

2) Casovy krok (jak asto se budou
provadét vypocty)

3) Integracni metodu

Cilem simulace je pochopit pozorované
jevyanapodobitzkoumané systémy. Model
je priblizenim reality, proto je potieba
provadét ovérovaci experimenty. Pomoci
experimentll se zpresnuji parametry
modelu a nékdy i model samotny. Po
vytvoreni modelu nasleduje jeho validace
a verifikace, kdy ovéfujeme, Ze se model
chova spravné. Vystup z kontrolni simulace
porovnavame s kontrolnimi daty. Pokud je
model korektni, tak mGzeme pristoupit ke
studovani jeho vlastnosti.

Modelovani a simulace se vyuziva
v pripadech, kdy nejsou znamé analytické
metody reSeni problému, nebo analytické
metody vyZaduji neakceptovatelné zjed-
nodusujici predpoklady, prip. jsou ana-
lytické metody dostupné pouze teoreticky,
takze jejich pouziti by bylo obtizné. Rovnéz
setotyka pripad(, kdy je tfeba ménit casové
méfitko, tj. urychlovat nebo zpomalovat
déje. Uvedené pripady se vyskytuji v praxi
v drtivé vétsiné. D3 se fici, ze je rychlejsi
a vyhodnéjsi provadét experimenty na
modelech ne? na originalech. Casto se
jedna o jediné mozné reseni.

EXPERIMENTY, VYSLEDKY A
DISKUZE

fi ~ realizaci  grantu  jednotlivi
Pélenové realizacniho tymu provedli

experimenty a dosli k nasledujicim
vysledkm. Tato ¢ast bude clenéna dle
jednotlivych témat. Postup metodologie
se opakuje u vSech témat stejné, a proto
vzdy zminim z dané oblasti jen urcity krok
metodologie a zajimavosti ¢asti vysledka.

TEMA 1 - ZNALOSTNI PRISTUP
KE STRATEGICKEMU PLANOVANI
VYKONNOSTI HOTELU

Pro zjisténi skute¢né dynamiky vsech
uvazovanych jevl jsme navrhli SD
model, zaloZzeny na CLD z obrazku 1,
a studovali rGizné vzajemné kombinace
téchto manazZerskych strategii. Konkrétni
manazerské  strategie @ se  nachazi
v pfispévku vénovanému pouze této
problematice.
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Obrazek 1: Zjednodusend kauzdlni smycka schématu predloZzeného problému hotelu

Jednalo se o strategie:

A. Vyuziti Balance score (BSC, Kaplan,
2004) principy (experimenty
s parametrem FIX_P =1).

B. Splatkova pozarni strategie
(experimenty s H_F = 1) rozSifuje
obecné BSC mechanismy s vyslovnou
kontrolu poctu zaméstnancd.

C. Rizenitrieb (experimenty
sVAR_P=1).

D. Organizacni uceni jako zakladni
predpoklad pro vznik a stabilizaci
vyznamné skupiny vérnych zakaznik(
(experimenty s VAR_P =1) je
komplexni strategii rozvoje. Usiluje
o zrcadlovy efekt mezi zaméstnancem
a spokojenosti zakaznika.

Vysledky experimentl byly provedeny
na hotelu s projektovanou kapacitou
190 |GZek a staciondrni primérnou vysi
hostl 100 se ctyfmi umélymi zménami
vstupll, coZ predstavuje sezénni klienty.
Jejich zimni a letni narlst o 30 %, na jare
a na podzim o015 %. Vstupni model je
oznacen prerusovanou c¢arou na obrdzku
2. DOvodem pro jejich zavedeni bylo
zhodnoceni globdalni stability a robustnosti
vzhledem ke kroku zmény.
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Obrazek 2: Vyvoj organizacni kultury ve vztahu k Urovni organiza¢niho uceni

Autofi kvantifikovali ocCekavany pfinos,
porovnavalizvolenou strategii se zakladnim
vyvazenim  fizeni  (scorecard  bazi)
a jeho rozsifeni s proménlivym poctem
pracovnik( a spravou prijm0. Experimenty
v systémové dynamice modelu ukazaly, ze
hotely mohou pfisystematickémvzdélavani
a zdokonalovéani vlastnich zaméstnancl
zlepsit produktivitu, parametricky optima-
lizovat zdroje a stabilizovat zdakazniky
a interni procesy, coz umoziuje vice
deterministické strategické planovani.
Autofi doporucuji prehodnotit v soucasné
dobé pouzivany marketing, cenové politiky
a regulaci personalnich pristupl. Ty rozsiFit
s konkrétnim typem organizaéniho uceni,
stimulovat tymové préce, zvysit vnimané
vykony a produktivitu. Podle sestaveného
modelu spokojenost hotelovych
hostl Uzce souvisi s radné vzdélanymi
a motivovanymi zaméstnanci, ktefi jsou

schopni okamZzité rozpoznat a ucinné plnit
potieby hostl. Hlavni vysledek mlze byt
zfizeni takového hotelu a udrzovani VIP
zdkaznikli se zndmymi potfebami, coz
umoznuje minimalizovat marketingové
naklady nebo omezit nepotiebné sluzby.

Podrobnéjsi informace o experimentech
atétoproblematice naleznetev publikacich
uvedenych v zavéru ¢lanku.

TEMA 2 - NUTNA DELKA POBYTU
PSYCHIATRICKYCH PACIENTU VE
ZDRAVOTNICKYCH ZARIZENICH

autofi
koncepcni
diagram

PFed modelovdnim realizace
vytvorili odpovidajici

model. Klicovou soucdsti byl
kauzédlnich  smycek (CLD) (Sterman,
2000), shrnujici celkovou dynamiku
predlozeného problému. ZCLD autofi
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presli na zjednodusené funkéni schéma, ve kterém provedl|i formalizaci modelu a navrhli
rovnice modelu a vzdjemné zavislosti proménnych. Schéma formalizace modelu je vidét

na obrazku 3.

Faze pied hospitalizaci

Hospitalizace FRONT-END

Faze po hospitalizaci

VYSETRENY Nové pfijati nebo ™ OBDOBI PRIIMU NAVAZUJiCi PECE
) p===  ————
A opakované -
hospitalizovani % Vstupni Mira
administrace rehospitalizace
. . OBDOBJ LECBY
Nové nemocnil}¢
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Dostupnost 3 -
POBYTOVE SLUZBY
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propousténi
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zdravotni péce

Obrazek 3 Zjednodusené toky a schéma nemocnice v SirSich souvislostech

Vsechny ventily ("sandglasses") s vyjimkou
cesty incidence (,nové nemocni“) jsou
pfistupné také zdravotné socidlnim
pracovnikim (CSWs). Tok potencidlnich
pacientlize svychdomovlipecovatelskych
zafizeni je primarné uréen Ccetnost
vyskytu a ¢astecné jde také o opakované
hospitalizace. Pfislusni neakutni pacienti
pro nemocnicni pééi mohou byt Iééeni
neustdle ve svych plvodnich mistech nebo
pfesunuti pfimo z domova do jakéhokoli
typu mimonemocniéni péce. Vnitini
¢innost CSWs, jejimZ cilem je maximalizovat
tok pacientl prostrednictvim nemocnice,
je orientovana na obé jeho front-end a
back-end etapy.

Experimenty se délaly s témito parametry:
a) Operace s konstantnim prikonem,

vhodnym poctem stalych kapacit
a bez jakéhokoli pfinosu CSWs.

b) Operace bez vstupnich zmén, rlizna
kapacita a bez jakéhokoli pfinosu
CSWs.

c) Operace bez vstupnich zmén, rizné
kapacity a zcela interni aktivity CSWs.

d) Operace bez vstupnich zmén, pevna
kapacita, vnitfni a pre-nemocnicni
¢innosti CSWs.

e) Operace bez vstupnich zmén,
pevna kapacita, vnitini, pre- a post-
nemocnicni ¢innosti CSWs

Pfijatelné mnoZstvi CSWs pro danou
parametrickou konfiguraci je také moziné
odhadnout experimentdlné. Obrdazek
4 znazoriuje situaci, kdy jsou novy
CSWs postupné zahrnuty do nemocnice
s pevnou kapacitou C = 250. Pomér
pacientl je od 1:30 do 01:50. Dejme tomu,
Ze v konkrétnim pripadé to predstavuje 15
pacientl. Rozdil mezi ndklady na jeden den
strdveny v nemocnici a na nemocnic¢nim
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lGZku Ize odhadnout na 5% z mésicnich
nakladd na jednu pozici CSW. Optimisticky
CSWs pacienti pomér 1:30 fika, Ze tato
nemocnice potiebuje celkem 8 CSWs pro
prevzeti 240 pacientl. Dodate¢né mésicni
naklady na zbytecné obsazena nemocnicni
l0zka (vyjadirené CSWSs naklady) jsou
15 * 30 * 0,05 = 22,5. MUZeme konstatovat,
Ze CSWs sluzby jsou také nakladové
efektivnéjsi.

Autorianalyzovalirole zdravotné socialnich
pracovnikl v problému nemocnicnich
prijmd. V souladu se svym systémem
dynamického modelu, CSWs podilejici
se na multi-profesionalité nemocnicnich
tym0 muze prispét k celkové produktivité
pomoci nasledujicich tfi strategii:

m Harmonizace vnitfniho provozu, coz
vede k (i) reliéfu socidlné orientované
pracovni zatéze zdravotnického
personalu, (ii) umoznéni prevodu nebo

|éCenych pacientd "mezi nemocnicni
front-end a back-end a (iii) zvySovani
spokojenosti  pacientd a  jejich
pribuznych.

m Zapojeni do pred-pfijimaci faze hledani
pouzitelnych alternativ k hospitalizaci.

m Poptavkou planovani a premosténi
do terénnich a ambulantnich sluzeb
zdravotni Ci socialni péce. Prispivat
k rozvoji politik souvisejicich sektort
komunitnich sluzeb.

NasSe experimenty maji pozitivni ucinky na
produktivitu v nemocnici. Navic zapojeni
CSWs zavadi i dalsi, dosud vycislené
vysledky, vyplyvajici z holistického
pristupu k lé¢bé pacienta. Transparentni
a interaktivni ramec a dynamika systému
prispivaji k praktické vyuzitelnosti.

Podrobnéjsi informace o experimentech
atétoproblematicenaleznetev publikacich
uvedenych v zavéru ¢lanku.
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Obrazek 4 Pocet l1éCenych pacientli s ohledem na mnozstvi CSWs
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TEMA 3 - KVALITA VE ZDRAVOTNICTVI

utofi opét postupovali podle vsech

kroki metodologie. Myslenkovd mapa
ma jako centralni pojem zdravotni politiku.
Z mySlenkové mapy se vytvofil diagram
kauzélnich smycek (CLD). Napfiklad na
zminénémCLDsenachazicelkem96 smycek
s délkou v rozmezi od 2 do 12. Navrhované
CLD zahrnuje predevsim kvalitativni
intervence (tedy prevence, vzdélavani,
informacni dostupnost). Kvantitativni ¢ast
diagramu je tvorena zdroji (tj. financni,
lidské). V pricinném smyckovém zapojeni
se autofi soustfedili na pét vybranych
(krabicovych) kvalitativnich vykon( a jejich
vliv na systém zdravotni péce. Program
pro spravu onemocnéni (vertikalni vedeni
chronického onemocnéni) muze slouzit
jako pfiklad tohoto ndstroje. DalSim
prikladem je zavedeni modernich nastroju
pro spravu, jako Lean managementu, Six
Sigma nebo Lean Six Sigma. To se zaméfuje
na styl fizeni nemocnice s dlrazem na
kvalitativni zmény v procesech. Takové
zlepSeni procestd vede k efektivnosti

a lepSimu vyuZiti zdroji. Zavedeni
mediciny zaloZzené na dlkazech (EBM)
vyZaduje provedeni vhodné pro hodnoceni
zdravotnickych technologii (HTA). V zata-
ckach, HTA vede ke zlepseni kvality, protoze
nové postupy jsou vybrany, a proto HTA
vede k efektivnosti posouzeni.

Po vytvoreni CLD byl vytvoren systémovy
diagram (viz obrazek 5).

V tomto tématu autofri provedli experiment
a vytvorili model urgentniho pfijmu
v nemocnici i s vizualizaci prostoru. Model
spojuje ukazkova data, znalosti a rozvrzeni
procest z nékolika regionalnich nemocnic.
V hlavni sféfe sdilenych sluzeb autofi
umistili nasledujici 1ékarské ambulance:

m Chirurgie, kardiologie a interni |ékarstvi
(neustale v provozu)

m Traumatologie (pUsobi pouze v ranni
sméneé)

m Urologie a neurologie (provoz
v odpolednich a no¢nich sménach)

Zdravotni stav

. . e Pfistu

Fmancgvanl P Ochrana finan¢nich

Organizace . rizik

Platba e Kvalita
Nafrizeni
Presvéd&ovani e Ucinnost
Spokojenost
vefejnosti

|

Obrazek 5 Systémovy diagram zdravotni politiky
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Pokud je to nutné, Ilze pacienty
diagnostikovat pomoci RTG, ultrazvuku
nebo pocitacové tomografie (CT). Nezbytné
biologické vzorky mohou byt zkoumany
v externich laboratorich. Popsandstruktura
generickych urgentnich prijmd muaze byt
rozdélena na soubor zhruba chronologicky
usporadanych ¢innosti, které jsou uvedeny
v tabulce 1. Pro experiment se vychazelo
z ukazkovych dat za dobu tfi mésica.
Tato ukazkova data jsou v priméru na
tydenni bazi, kterd zavadi charakteristiky
ranni Spicky s dennim klesajicim trendem
a tydenni maxima v pondéli. Kromé tohoto
zakladniho udaje, plna specifikace modelu
urgentniho pfijmu zahrnuje i zvlastni
usporadani a kapacity (vzdalenosti,
mnozstvi lidi, vybaveni nebo zafizeni),
stejné jako podminéné pravdépodobnosti
atomovych aktivit ve tvaru P (Cinnost |
zavaznost). Kromé stacionarni hodnoty
jsme se zajimali predevSim o prechodné
chovani procesli na urgentnim pfijmu,
které  wvytvarfi neZadouci preplnéni
jednotlivych provozu.

SloZitost modelovani urgentniho pfijmu je
uréena predevsim nasledujicimi aspekty:

m RUzné priority pacientd ve vzajemné
vazbé na jejich diagnostiku

m Multidisciplinarni rozsah urgentniho
prijmu

V terminologii operacniho vyzkumu je
model urgentniho pfijmu viceserverovy,

vicefazovy a vicestupnovy dynamicky

problém, ktery lze jen stézi vyresit
analyticky.
Pfi modelovani se sestavil seznam

chronologickych aktivit v oddéleni urgent-
niho pfijmu, kde jsou vypsané cinnosti,
doba trvani (ta ma trojuhelnikové
rozdéleni) azdroje. Obecné plati, Ze
modely urgentniho pfijmu jsou velmi
konfigurovatelné - napriklad pouzita
implementace urgentniho pfijmu ma
72 parametrl. Jak je moiné pracovat se
véemi z nich. Jedna pfipustna strategie je
identifikovat klicové podmnoziny a spustit
poZadované  experimenty s rdznymi
parametry najednou.

Celkova délka simulace trvala jeden mésic,
krok ¢asu byl jedna minuta. To znamen3,
Ze autori provedli 43 200 vzork( pro kazdy
experimentalni pripad. Experimenty byly
realizovany v DE simulaci a vizualizace byla
realizovana pomoci systému Simio (Kelton,
2011). Tento software ma také vyborné
moznosti prezentace, které tvofi vystupy
srozumitelnéjsi a atraktivnéjsi. Ukdazkové
obrazky simulace jsou na obrazku 6.

S vizualizaci urgentniho pfijmu nemocnice

pomahali studenti 2. roc¢niku oboru
Pocitacové systémy.
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Autofi navrhli inovativni zpUsob klinického
nastaveni  procesli na  urgentnim
pfijmu  nemocnice. Nabizime také
nékolik koncepénich pfikladd a navrha
zahrnuti  vybranych standardizovanych
manazerskych ramcl, které jsou jen
zfidka vyuZivané v odvétvi zdravotnictvi.
Jednoduché a dobfe od(ivodnéné zahrnuti
téchto nastrojii do kazdodenni praxe
podporuje efektivni spoluprdci nemocnic
s jejich partnery dodavatelskych retézcl
a pojistoven a usnadniuje planovani
politiky instituci v oblasti verejného
zdravi.  Vzhledem  ktransparentnosti
a aplikovatelnému charakteru predlo-
Zenych scénarl by se daly najit analogie
s vlastnimi problémy a zvazit pilotni
hodnocenidiskrétnich udalostisimulacnich
ramcl pro jejich reseni.

Podrobnéjsi informace o experimentech
atétoproblematice naleznetev publikacich
uvedenych v zavéru ¢lanku.

TEMA 4 - METODY A NASTROJE RIZENI
JAZYKA V ORGANIZACI

jazykovém
postupovali

tématu autofi opét
dle metodiky. Uvodni

Obrazek 6 Priklady 3D vizualizace vrstvy nouzového modelu oddéleni

o+

souvislosti  Balanced
Scorecard (BSC) zachytili v diagramu
kauzdlnich  smycek (CLD) (Sterman,
2000; Morecroft, 2007). Diagram spojuje
kauzalné soudriné vnitfni podminky.
Hrany s formou komplexniho posilovani
(R) a wvyvazeni (B) smycky a paralelni
prispévky, které uréuji dynamické chovani
celého systému. CLD na obrazku 7
ukazuje, Ze navrhovany problém jazyka
ma vice posilovacich neZz vyrovnavacich
smycek. Takové usporadani fika, ze se zde
nachazi potencidl rlstu, spojeny s u¢enim
a zlepSenim kvality jazyka.

diskrétni casové

Po CLD se postupovalo stejné jako
u ostatnich témat.
Pomoci experimentl bylo  zjisténo:

Okamzité dostupné a flexibilni ovladace
vykonu alokovatelné jazykové bazi by se
mély objevit zejména na strané zdkaznika.
Marketing, prodej a podpurné sluzby jsou
jednoduché priklady aktivit, kde rychld
dostupnost jazyka pomaha. Na druhé
strané, fragmentované jazykové prvky,
které se Sifi systematicky uvnitf podniku,
mohou stéZi prispivat k jeho produktivité.
Je vétsi pravdépodobnost, Ze mlze dojit
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k nezadouci komunikaci a administrativni rezii. Vzhledem k tomu, Ze absolutni mnozstvi
upotfebend pro rozvoj jazykovych schopnosti jsou relativné mald a tézko vzdjemné
propojena s dalsimi ndklady mohou byt tyto naklady jen stézi vidét v celkové ziskovosti,
jak je zndzornéno na obrazku 8.

+
Potencionalni Ueeniartst o Produktlwta
zaékaznici + R
SpokOJenost
Kvallta jazyka
Akt|vn| jazykové
znalosti
Marketmg T+ Mnoistvi jazyk_/
0

Flnance a
vykonnost

+ @ +
Kapacita ™ 0
Zakaznici f + Operace

\—/{

Obrazek 7 Zakladni kauzalni smycka vlivu jazyka na vykonnost podniku
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Obrazek 8 Analyza ziskovosti s ohledem na vydaje jazyka
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Aktivni znalost jazyka naptiklad pomaha
obsluze obslouZit mezinarodni zakazniky
rychleji a blize k jejich o¢ekavani, zvladnout
slozitd zafizeni a technologie, rychleji
a presnéji si vyménovat své znalosti
s kolegy po celém svété, nebo volné
migrovat uvnitr globalni spolecnosti.

Autofi modelu analyzovali vliv rdznych
aspektl jazyka na ziskovost a mnoistvi
zakaznikl. Souvisejici experimenty byly
provedeny ve verzi Balanced Scorecard.
Takové teSeni je vnitfné transparentni,
Skalovatelné aintuitivné interaktivni.
V dusledku toho jsou urednici a manazefi,
ktefi se podileji na planovani, schopni
a ochotni nejen pfijmout modelované
navrhy, ale také aktivné hledat vlastni
alternativy a zlepseni.

Uvedené experimenty potvrdily vyzku-
mnou hypotézu o pozitivnim vlivu vyslovné
strukturovaného a fizeného jazyka na
vykonnost organizace. Dalsi vyzkum se
snazi zpresnit navrh jazykovych pokyn(
a urcit praktické scénare vyvoje pro rlizné
typy spolecnosti.

Podrobnéjsi informace o experimentech
atétoproblematice naleznetev publikacich
uvedenych v zavéru ¢lanku.

TEMA 5 - KVALITA VE
VYSOKOSKOLSKEM VZDELAVANI

AutoFi se ve svém  zkoumani
zamérili na neékolik oblasti z kvality
vysokoskolského vzdélavani. V jednom
experimentu prosly vysledky a metody
zpracovani  prispévkd  preshranicniho
vysokoskolského  vzdéldvani  pomoci

virtudlnich kurzd, kterych se osobné
zUcCastnil jeden zautorl experiment(.
Autofi  virtuadlnich  kurzG  (Voracek,
J. & Kontro Vesivalo N., 2002, Voracek,
J., Kontro Vesivalo, N. a Luukko, A., 2002;
Alaoutinen , S., Kontro Vesivalo, N.,
Uteshev, A. & Voracek, J., 2003, Alaoutinen,
S. & Voracek, J.,, 2003a; Alaoutinen,
S. & Voracek, J., 2003b; Alaoutinen,
S. a Voracek, J., 2004) prezentovali své
zkuSenosti s programem International
Masters' vinformacnich technologiich
(IMPIT) a uplatnili pfi zaloZzeni preshranicni
univerzity (CBU) ve Finsku.

IMPIT projekt je zaloZzen na aktivni
spolupraci mezi tremi finskymi, sedmi
ruskymi  advéma cCeskymi  vysokymi
Skolami, které tvori mezinarodni sité IMPIT.
Program byl zahajen v roce 1999 a prvni
studenti absolvovali v roce 2000. IMPIT
program stale Uuspésné bézi na University
of Eastern Finland. CBU byla zaloZena
s ohledem na vyvoj, zkuSenosti a Uspéchy
IMPIT s cilem posilit model a omezit
pripadné problémy. CBU je vzdélavaci
instituce s dobrym zakladem pro spolecny
vyzkum a primyslové projekty vyuzitelné
k nasledné podpore regionalniho rozvoje.
Stejné jako v pripadé IMPIT, provoz CBU
stale pokracuje.

Autori tématu kvalita ve vzdélavani po
prostudovani finského projektu [IMPIT
a zverejnénych tiskovych zprav z projektu
Veéri, Ze inovativni vzdélavaci platforma, na
zakladé postupl blended learning, muze
posunout tradicné vzdélavaci systém na
uvedenych zjisténi autofi navrhli prototyp
cross univerzitniho distan¢niho vzdélavani.
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Soucasti prototypu je, Ze se misi
e-learningové kurzy s tradi¢ni face-to-
face kontaktem mezi ucitelem a studenty.
Kurzy jsou pfipraveny ve spolupraci
mezi vysokymi Skolami s vyuZitim zdrojl
a odbornych znalosti subdodavatelskych
profesionalll. Vzhledem ke strukturdlni
flexibilité, mohou byt kurzy pfizplsobeny
pro jakékoliv publikum a upravovany
a kombinovany a to opakované podle
okamzitych potreb vzdélavacich instituci.

spise

v

Kontakt face-to-face je zajistén
mobilitou ucitele nez studentd, ¢&imz
se snizi naklady a minimalizuje napéti

u zaka vyplyvajici z castého dojizdéni
nebo se redukuji dlouhodobé pobyty
na partnerskych univerzitach. Pomoci

techniky e-learningu a mobilit ucitelQ

Fechmicks
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| Blended Learning }—{ Utitelé

se také sniZi pocCty zaméstnancl. UCcitel
je radné vyskolen ainstitucionalné
podporovan, je vybaven heterogennimi
uc¢ebnimi pomuckamik zachovania zvyseni
kvality. Soucasné neni ucitel zapojen do
technickych aspektd. Ty jsou spravovany
prislusnymi odborniky. Materidly kurzu
jsou kdispozici pro verejnost, ktera
zpétnou vazbou aodbornou diskusi
prispiva ke zvySovani kvality celého kurzu.
Realizace kurzG musi byt bezpodminecné
podporovana vsemi partnerskymi insti-
tucemi v podobé strategického planovani,
financovani, odpovidajictho pravniho
ukotveni, uznavani kreditd, technického
vybaveni. Podpora ministerstva Skolstvi
jako nejvyssiho organu je nutna. Nicméné
realizace predlozeného konceptu bude
vyzadovat vybudovani infrastruktury, kterd
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Obrazek 9 Myslenkova mapa blended learningu
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umozni realizovat navrhované zmény.
Dalsi podrobna prace na konceptu je velmi
dllezita.

Myslenkovd mapa na obrazku 9
predstavuje naSe pojeti blended learning
jako jadra naseho vzdélavaciho prototypu.
Stejné jako v kazdém vzdélavacim procesu,
zakladnimi Ucastniky e-learningového/
Blended Learningového kurzu jsou
prirozené studenti a ucitelé, jejichz role
je vSak upravena v souladu se zménami
vyplyvajicimi z pouzivani informacnich
a komunikacnich technologii v tomto
procesu. Dalsi nedilnou soucasti je
platforma predstavujici technologické
vybaveniazazemi. Obsah e-learningového/
blended learningového kurzu by mél mit
jasnou vnitrni strukturu tfid. Organizacni
strukturazahrnujemarketing, management
a vSechny druhy nezbytné podpory. To, co
odlisuje blended learning od klasického
e-learningu v naSem prototypu jsou
vztahy s externimi partnery. Ministerstvo
Skolstvi rozhoduje o akreditaci Skol,
studijnich programU a oborU. Dale provadi
kontroly kvality vzdélavani. Spolupracuje
s dalSimi vysokymi Skolami na vytvareni,
implementaci a evaluaci kurz(, jakoZ i na
hodnoceni dosazenych vysledkd. Coz je
velmi ddleZity postup v prototypu. Uspéch
celého systému zavisi do znacné miry také
na pribézné spolupraci s primyslovymi
a regionalnimi partnery. Kontakt a komu-
nikace s firmami a regionalnimi institucemi
umozni pruznou Upravu potieb trhu prace
a podporu regionalniho rozvoje. Vsechny
vztahy uvedené v konstrukci by mély byt
vyslovné definovany, aby se minimalizovali
chyby, byrokracie a zatizeni ucitelQ
a studentd.

Podrobnéjsi informace o experimentech a
této problematice naleznete v publikacich
uvedenych v zavéru ¢lanku.

TEMA 6 - METODY A NASTROJE RIZENI
ZOOLOGICKE ZAHRADY

Téma 6 se zaméfilo na problematiku
fizeni zoologickych zahrad. Opét
i u tohoto reSeného problému autofi
postupovali podle jednotlivych krok
metodologie.

V CLD vSechny proménné jsou povaZovany
za kauzalné spojené bud pfimo (znaménko
plus) nebo neptimo. Vazby predstavu;ji
posilujici (R) a vyrovnavaci (B) smycky
rGznych délek, soucasného prinosu,
kterymi se urCuje dynamické chovani
celého systému. CLD na obrazku 10
ukazuje, Ze predloZzeny problém ma vice
posilujicich nez vyrovnavacich smycek.
To znamena, Ze je zde patrny rlstovy
potencial ve vsech c¢astech modelu. Na
druhou stranu, pozitivni zpétné vazby
jsou citlivéjsi na dudkladné pripravené
fizeni. Jinak jejich  nekontrolovana
interference/nefizené zasahovani muze
zpUsobit zasadni nestabilitu. Aby ZOO
zajistila dostatecné financéni prostredky
na financovani vsech ¢innosti, musi zvazit
celou radu faktorll, které jsou navzajem
propojeny prostrednictvim vazeb a jinych
prvkd celého systému financovani.
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Obrazek 10 Zjednodusené schéma kauzalnich smycek vybranych vnitfnich procest v ZOO

Ve fazi projektovani byly analytické
modely  vypocetné implementovany
vjazyce systémové dynamiky (SD, Forrester,
1958, Warren, 2007). Tato mozinost je
pfirozena, protoze CLD Ize efektivné
prevést na SD zdkladni jednotky zasob
atokd. Kazdy model SD musi byt kalibrovan,
coz znamend, Ze pocatecni Urovné nebo
hodnoty vsech ¢innosti a jejich parametr(
musi byt upraveny v souladu s realitou.
Takovy model je testovan, zda funguje
bez chyb. Ovéreni predstavuje posledni
fazi navrhu, kdy jsou vystupy modelu
srovnavany s dostupnymi uUdaji a nazory
odbornikd za ucelem potvrzeni jejich

validity. Teprve pak uZivatelé mohou
provadét pozadované operace, vcéetné
analyzy citlivosti a scénard, pripadné
identifikaci Zivotaschopnych strategii nebo
politik.

U experimentl se autofi ve vyzkumu
zaméfili pfredevsim na efektivitu klicovych
proces(, za predpokladu, Ze vice pokrocilé
manazerské funkce a mékké faktory
souvisejicis lidskymizdroji budou zavedeny
pozdéji. Strukturu zapojenych zdkladnich
ukazateld  vykonnosti ZOO ukazuje
tabulka 1:
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Tabulka 1 Soubor aplikovanych ukazatelli vykonnosti ZOO

Oblast performance Ukazatelé

Vnéjsi viditelnost,
uzite€nost a dopad

Finance

Infrastruktura v
zarizeni

Vnitfni procesy

Velikost ZOO komunity
Struktura a vySe potreb

Pocet sponzoru (osoby, firmy, instituce)
Celkové prijmy (dary, granty, vynosy z prodeje)
Bankovni Ucty. Stav (zlstatek) bankovniho tGctu
Rocni prebytek

Mnozstvi/pocet a kvalifikacni struktura zaméstnancl
Mnozstvi/pocet a kapacita chovu zvifat a podpurnych

Urove vyuziti informaénich technologii (IT)

Produktivita (pomér vystup(: vstupll)
Lidské zdroje, vzdélavani a rast
Management - Uroven naplnéni strategického fizeni ora

ganizace a cill

Zmény mnozstvi vstupnich potfeb jsou
znazornény na obrazku 11. V ustaleném
prostiedi jsou hodnoty vSech zdkladnich
proménnych konstantni.V pripadé potieby
zmén, jakymi mulze byt napt. rozsireni
nebo zlepSeni klicovych aktivit, dochazi
k okamzitému poklesu produktivity,
zpUsobenému napriklad nedostatecnymi
kapacitami, nevhodnymi zafizenimi nebo

chybéjicimi dovednostmi. V reakci na
zasadni manazerské rozhodnuti musi ZOO
shromazdit dodatec¢né financni prostredky
avybudovat chybéjici infrastrukturu.
Zvysené  kapacity  spotrebuji  vice
prostiedkl, coZz se promitne klesajicim
zUstatkem bankovniho Gctu. Nakonec
byla produktivita obnovena a zdroje ZOO
se také zvysily. Jako dalsi krok by mélo

-
-
-
-

Quantity [-]

- - -

Obrazek 11
Simulovana
struktura
jednoduchého
obecného
manazerského
| cykluvzZ0O

emm————
- -

»
A: Step change of needs
Time [-]
=-=-=-Bankbalance = - -Capacity <e----

Service level
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vedeni stabilizovat finance, a to bud
vySSi provozni efektivitou, nebo vnitfnim
prerozdélovanim penéz.

Je ziejmé, Ze diky predlozenym SD
nastrojliim strategického planovani poznal
management Z00O rizikové scénare
predem a mUlZe provést prislusné zmény.
Ackoli zpracovavany soubor dat obsahuje
10 rlznych programd, programy se silné
prekryvaji kvali spoleénému financovani.

Kazda Z00 ma obvykle ndakladovée
dominantni skupinu sluzeb spojenych
s chovem zvifat, doplnénou cetnymi

mensimi ¢innostmi, které jsou bud’ prfimo
ziskové, nebo maiji skryty trzni potencial
(vstupné, vybrana zvirata, trzby za prode;j
vlastnich vyrobk(, sluzeb, ndjemné nebo
reklamy atd). Nakonec autofi navrhuji
také kumulativni hodnoceni rdznych
kompletnich portfolii.

Vyzkum je zameéreny na strategické
planovani. Autori pouzili jazyk systémové
dynamiky jako vhodnou implementacni
platformu. Experimenty ukazaly, Ze ZOO
je  nejasné strukturovanou organizaci
s pevnou kapacitou a poslanim, které
dominuje neziskovy chov a péce o zvifata.
Operace Z0O jsou do znacné miry zavislé
na vnéjsim financovani, které predpoklada
efektivni fundraising a marketingovou
politiku. VétSina ceskych zoologickych
zahrad vsak jesté nema zavedeny holistické
manazerské ramce.

Podrobnéjsi informace o experimentech
atétoproblematice naleznetev publikacich
uvedenych v zavéru ¢lanku.

ZAVER

ak je moziné si vSimnout, tak nezalezi

na konkrétnim problému, ktery se

ma fresit, ale znalostni modelovani
je schopno vsechny tyto problémy
a nejen ty zkoumat a fresit. Vidy je
potfeba si umét danou problematiku
pfedstavit, spravné ji popsat a shrnout
do myslenkovych map, pak do kauzalnich
smycek, systémovych diagramU a nakonec
dany problém namodelovat. Poté se
da jiz vyuZit modernich prostfedkd pro
simulaci danych pfipadu. Hlavni praktickou
vyhodou modelovani je moZnost pomoci
pokust a omyld vytesit ulohy, které nemaji
analytické reSeni, nebo ovérit vlastnosti
nakladnych zafizeni pred jejich fyzickou
realizaci (napf. sloZité integrované obvody,
letadla nebo atomové bomby).

Vinternim grantu bylo zminéno, Ze kazdé
ze Sesti nabizenych témat bude zpracovano
formou  pfispévku na  mezinarodni
konferenci s velkou pravdépodobnosti
indexace na Web of Knowledge. Cil se
feSitelskému tymu povedlo naplnit.
Seznam publikovanych a pfijatych (zatim
nepublikovanych) pfispévkd z konferenci,
kde predchazejici rocnik konference
byl zafazen na Web of Knowledge a je
predpoklad, Ze opét budou zafazeny mezi
indexované konference:
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Dalsimi publikacnimi ptispévky byly napriklad:

[1] VORACEK, Jan, VOJACKOVA, Hana, KUNCOVA, Martina, ZAZIMAL, David.
Modelovani a vizualizace operaci na oddéleni urgentniho prijmu nemocnice.
In Sbornik z mezinarodni konference Konkurence, 6. ro¢nik. VSPJ. 1 CD-ROM.
Jihlava: VSPJ. 2014. s. 8-14. ISBN 978-80-87035-91-7.

Resitelsky tym interniho grantu ,,Znalostni modelovani a jeho aplikace” by rad
v danych problematikach pokracoval. Pfipadné zajemci o moZznost modelovani
jinych problémU budou vitani. Na uplny zavér bych rada zhodnotila, Ze cile
interniho grantu se naplnuji tak, jak maji a je vidét, Ze modelovani je jednim

z dobrych nastroja reseni riznych problém.
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ABSTRACT

The article deals with the internal grant
"Knowledge modeling and its Application".
The methodology is briefly described
modeling procedure. It describes mind maps,
causal loop diagrams, system diagrams.
In the experimental part are mentioned
interesting results from individual subjects
internal grant. In conclusion, there are links
to specific published papers of individual
research projects. The intention is to
demonstrate the possibility of using the
same theoretical steps to solve various
problems from different areas of human life.
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APPROACHES
TO TEACHING
PROGRAMMING IN THE
~OBJECTS-FIRST* STYLE

ABSTRACT

There are several approaches to teaching
programming, based on programming styles.
The first option is the established approach
“first the structural style, then

the object-oriented style”. But, current
programming systems are typically
developed in the object-oriented style.
The second offered teaching programming
concept is “first the object-oriented style,
then other styles”. It is known as “object-
first” approach. This trend is currently
promoting by a number of technical colleges
and it is the main discussed topic in this

paper.

The teaching of programming at the College
of Polytechnics Jihlava is being switched
from the “structural-then-object” style of
programming to the “object-first” style.

This concept of education will be resolved
by a change in education. The prerequisite is
to change the way we teach programming,
scheduling, selection procedures, forms and
tools used in education and so on.

The education and its methodology are
presented in this paper, including the
evaluation of first carried out experiences
from teaching courses at the College of
Polytechnics Jihlava.

MAREK MUSIL
KAREL RICHTA

COLLEGE OF POLYTECHNICS
JIHLAVA

KEYWORDS:

Object-oriented programming,
object-first, programming teaching,
practical teaching methodology,
teaching style
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INTRODUCTION

here exist several approaches
Tto teaching of programming,

based on programming styles.
The first choice is the established
approach “first the structural style, then
the object-oriented style”. It is called a
“structure-first” approach. But, current
programming systems are typically
developed in the object-oriented style.
The second offered teaching programming
concept is the style “first the object-
oriented style, then other styles”. It is
known as “object-first” approach. This
trend is currently promoting by a number
of technical colleges and it is the main
discussed topic. Many technical colleges
try to solve this problem - how to teach
programming.

The teaching styles mentioned above
generally have advantages and also
disadvantages. By using “first the structural
style, then other”, the students know very
well structural principles of programming,
buttheydonothave manyexperienceswith
the OOP (Object-Oriented Programming).
In case of a bachelor program, there is
no much time to the OOP teaching. Then
it is possible, these student (graduates
of a bachelor program) cannot use objects
and their pre-built methods. Moreover,
it may be possible that a student is not
able to change the structural knowledge
to object-oriented programming skills. It is
one of disadvantages of the structural style.
IT-companies often need programmers
with good object-oriented skills for creation
of programs using predefined components,
having base knowledge and skills of object

modelling. On the other side, very good
structural programming skills are needed
for programming in the field of firmware
or hardware. It must be considered
at technical colleges, in conformity with
the study program.

The comparison and evaluation of object-
first and structural-first can be found in
[3]. In general, the OOP-teaching can
be partitioned into several steps: using
objects, creating objects and concepts. It is
discussedin[1]. Using objectsis considered
at the beginning of the course. Focus is on
usage before implementation. The student
uses objects implemented beforehand.
When the student has understood the
concept of objects, he/she moves on to
defining classes by himself/herself. This is
considered in the second part - creating
classes. In this part, focus is on the
concrete-creative part of programming.
The student both defines and implements
classes and creates instances of the
defined classes. The last proposed part
concept is focused on the conceptual
aspects of object-orientation, on creating
object-oriented models in general.
The teaching of the general principles and
ideas of the OO paradigm is considered,
focusing not just on programming.

General characteristic of programming
style follows. In the structure-first
programming teaching style, the student
gets knowledge of principles of algorithms
and the process of algorithmization. The
students learn how to describe and create
implementation of a process by language
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commands, he is able to implement and
use functions.

In the object-oriented programming
teachingstyle, thestudentsbecomefamiliar
with OOP principles - encapsulation,
inheritance and polymorphism. An object
encapsulates data and has behaviour
represented by methods. He/she knows all
about an object structure, and can create
a program as a set of communicating
objects.

In the first teaching step, student need not
know the implementation of methods, but
he/she is able to use object methods. Also
it is the base of component programming.
Based on knowledge of OQP principles,
the program can be created using prebuilt
objects and their methods. Moreover, it
can be shown, the object contains data and
has methods. Knowledge of object method
implementationisnotnecessaryinthisstep.
It can be used at the start of object-first
teaching. Object modelling is the next
step. Knowledge of structural principles
and algorithmization are necessary.

As mentioned above, both approaches
are possible. The idea is not uniform.
The optional choice can be determined
by study programs. In case of hardware
programming, the structural programming
is necessary.

MATERIALS AND METHODS

n conformity with re-accreditation of
study programs of Applied Computer
Science and Computer Systems at
the College of Polytechnics in Jihlava,
which started from the academic

year 2013/2014, the teaching of
programming is being switched from
the “structural, then object” style to the
“object-first” style. The programming
languages C and C++ are used in education.
Courses Programming 1 (PRG1) and
Programming 2 (PRG2) are considered
in the study program (mentioned above)
in the first study year. Courses focused
on algorithms and data structures, on
development of desktop user applications
and on hardware programming follow.

The education concept was being resolved
by education changes. The courses syllabus
was taken, and it seems to be clear, that
the education has to be changed. If
a student learns object modelling and its
behaviour, then he/she must know some
structures of structural programming.
An object-oriented approach is taught
in the first programming course (PRG1
— 1. semester). The object-oriented
programming language C++ is used in
practical exercises. Basic structural items
needed for object modelling are showed
here. Next programming course (PRG2 —
2. semester) that follows PRG1 is oriented
on structural programming and the design
of algorithms. Practically, the language
C is used. As it was mentioned above,
students are informed about basics of
structural programming in this first course.
In PRG2, structural programming items are
considered more extended, and different
approaches of using of structural elements
are shown. We use programming language
C as an appropriate candidate.

In practice, some examples are shown and
being extended subsequently. We do not
prefer approach in the style: a topic ->
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a separated work. We use Visual Studio
2013 Professional as the appropriate
environment.

The knowledge of programming principles
and languages C or C++ will be used
in  other courses. The structural
principles and language C is intended for
the programming of hardware. Until the
presented/mentioned education changes,
the language C was used in the structural
programming, the language C++ was used
for the OOP teaching. Therefore, we tried
to swap these programming languages
in the context of the education changes.
In addition to it, the knowledge of the
language C++ is anticipated in/for the
course Data structures and algorithms
carried in the third semester. In case of
considering of other OO-language using
(for example Java), then the students have
no change to learn the language C++. The
reason of the using of the language C++ for
the OOP teaching is described. The head
of the department elected the platform C
and C++. This decision was established in
accreditation.

The course PRG1 is focused in the
following section, the course PRG2 in the
next section.

Fig. 1: The class diagram for the Triangle and the Point.

OBJECT-ORIENTED PROGRAMMING
(PRG1)

he syllabus contains follows items:
Tobject-oriented programming prin-

ciples, class, object and their
using; object structure, its properties
and methods (behaviours); using of
dynamic created object; methods and
operators overloading; files and streams;
abstract classes, polymorphism, virtual
methods; exceptions and their processing;
templates; abstract data types.

The following structural principles are
discussed in this course: input- and output-
operation, variable and its declaration,
data types, expression and expression
value, cycles programming construction,
conditioned commands (if, switch), array
and methods parameters, files. These
items are used in program modelling using
by objects, therefor they must be shown.
The lectures comprise OOP principles.
The exercises are oriented to practical
programming of examples, first by using the
base structural principles, then object using
followed the object modelling. Mentioned
above, the knowledge of basic structural
principles is required for the creation of
an OOP-program.

For the teaching of the first

Triangle Point part “the class using”, pre-
+a: int +x: float arranged classes as Triangle
+b: int +v: float .
to1 int e and Point are used. They are
+Triangle() +Point (xn:float, vn:float) Used for the eXpIanaﬁon of
+Iriangle (an:int, bn:int,cn:int +Distance () : float . .
+CalcPeripherv(): int +FetId¥vadrant () : int the base ObJeCt using.
+Calcarea(): int
+IsEquilateral(): bool
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GUI application creation and possible

higher level libraries mediating some
functionality (arrays, data collections,
possibilities of net communication,

classes for xml working and net, etc.) are
not considered in the teaching of this
course. The course Desktop application
programming taught in the fourth
semester is designed to them. Therefore,
these options need not to be the sub-
content of the course PRG1. Our teaching
approach is oriented on the class using,
not on the components using. More
complex (complicated) title of OOP in C++
can be discussed in the second half of
a course run. It should include memory
allocation. However, these must be

explained in the section object-

constructors and destructors.

After the base object using, object prin-
ciples and object-oriented programming
principles are shown using an example,
e.g. the example of a simple “Dice game”
[4]. The player has two dices, rolls them,
and computes the sum of both faces.
When the sum is 7, player wins, otherwise
he/she loses. The structural solution could
be expressed by several simple algorithms,
but much better is to imagine the world of
game as a set of objects according to the
class diagram on the Fig.2. The solution is
in this case straightforward.

Fig. 2: The class diagram for the Dice Game.

class Model pro hru v kost... /

Player

name

rolls

Dice

faceValue

getMame() : string
setMame(string) : void

1

plays

1

DiceGame

+ getFaceValue() : Integer

includes

play() : woid 1
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For the course completion, the following
items are required:

m 3 homework oriented to
object-oriented principles,

m the written test, and

m the exam.

The test includes theoretical and practical
questions of OOP principles. The exam is
oriented to active creation of a program
based on OOP principles.

STRUCTURAL PROGRAMMING
(PRG2)

oriented on

his  course s
Tstructural principles of prog-

ramming. It  follows PRGL1.
The base structural principles are

considered in the previous course PRG1,
necessary for OOP-program creation.

The structural principles item can be
considered more extended, including more
option of command using, special form
of command writing, etc. The exercises
are oriented on the practical program
creation. The following examples are
considered: single games, an application of
cash machine (ATM) and cash dispensing,
the operating turnstile at a waterpark,
etc. The result of these examples includes
all structural items using. Array using is
included in examples as follows: string
representation is shown (text length,
an alphabet count, text reverse, text to
upper or to lower), matrix operation. The
matrix operation program offers option
of matrix printing, matrices addition and
subtraction, matrices multiplication and

division => matrix calculator. The game
“World football” is another example.

In addition, the difference between the
structural approach and the object-
oriented approach can be shown and
compared.

RESULTS AND DISCUSSION

eanwhile, the first run of
PRG1 and PRG2 has been
implemented. Evaluation can be

done in two views. One view is to evaluate
the implementation of education and
registered student reactions. Another
optionisofcoursetogainknowledge. Weget
the first experience. In the following
review, the first experience is considered.
The “object-first style” is possible. In PRG1,
the students can model a program using
objects, but they had problems with using
of some structural principles, e. g. array
of objects, cycles, an implementation of
more difficult/complicated methods. The
using of conditioned commands (if, switch)
and cycle commands are not so clear.

In PRG2, more approaches to structural
commands can be considered, the design
of algorithms can be deeper extended.
Dynamic pointers using and pointer
arithmetic are being practiced. Of course,
object-oriented artefacts from PRG1 are
also used and enhanced — we talk about
libraries of templates, design patterns, and
So on.
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CONCLUSIONS

e will continue with the
\/\/”objects-ﬁrst" teaching style.
A comprehensive evaluation will
be done. In the next year, we will create
documents, study support and a set of

programming examples. This support will
be used by students.

Itis possible that the teaching style in PRG1
willbechangedslightly. At first, we will focus
on the use of classes and object creation.
Then, we will continue by modelling
using OO principles in accordance with
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POSTUPY VYUKY
PROGRAMOVAN(
STYLEM OBJECT-FIRST

ABSTRAKT

Existuje nékolik postupli vyuky programovani
zalozenych na programovacich stylech. Prvni
moznosti je jiz zavedeny pfistup ,nejdfive
strukturovany styl, pak objektovy styl“. AvSak
soucasné programové systémy jsou typicky
vyvijeny s uzitim objektové-orientovaného
stylu. Dalsim nabizenym konceptem vyuky
programovani je styl ,nejdfive objektové-
orientovany styl, pak ostatni styly”. Ten je
znam jako postup ,,object-first“. V soucasné
dobé je tento trend prosazovan ftadou
technickych vysokych $Skol a je hlavnim
tématem tohoto ¢lanku.

Vyuka programovani na Vysoké Skole
polytechnické Jihlava presSla ze stylu
,nejdrive strukturované, pak objektové” na
styl ,,object-first”. Pojeti vyuky bylo feseno
se zménami ve vzdélavani (s reakreditaci
studijnich obor(). Byly feSeny zmény vyuky
programovani, planovani, vybér postupq,
forem a ndstrojU pouZivanych ve vyuce, atd.

Vyuka a jeji metodologie je predstavena
v tomto ¢lanku, véetné zhodnoceni prvnich
ziskanych zkuSenosti ve vyuce na Vysoké
Skole polytechnické Jihlava.
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A NOTE ON PETR GURKA

p; ¢-TRIGONOMETRIC COLLEGE OF POLYTECHNICS
FUNCTIONS JIHLAVA

ABSTRACT

Various properties of the generalized
p,; g-trigonometric functions are
estabiished.

In particular, it is shown that those
functions, for some parameters p,q € (1, 00)
form a basis of every space

L7(0,1) (1 < r < o).

Decays of corresponding Fourier oefficients
are also discussed.

KEYWORDS:

p-Laplacian, p,g-trigonometric functions,
addition formula, basis properties,
decay of Fourier coefficients
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1. INTRODUCTION AND NOTATION

In this note we present some recent results concerning the generalized trigonometric functions
sing, 4, €os, 4, where 1 < p,q < oco. Such functions have a long history. Let us mention that
they appeared, in some form, in the work of Lundberg [16] from the year 1879 (see also [14])
and Levin [13] from the year 1938. In part the popularity of these functions stems from their
connection with the one-dimensional Dirichlet problem for the p-Laplacian. It is well known
that the classical Dirichlet problem for the Laplace equation on the interval (0,1):

—Au=Au in (0,1),
u(0) = u(l) =0,

(where A = dd—; is the one-dimensional Laplace operator) has eigenvalues (n7)? and the cor-
responding eigenfunctions u,(z) = sin(nzz), n € N. Its analogue for the one-dimensional
p-Laplacian Ap, p € (1,00),

—Apu = —(\u'\p_2u’)/ = Mu[P"?u in (0,1),
u(0) = u(l) =0,

has eigenfunctions expressible in terms of functions similar to the sine functions, namely, the
eigenvalues are \,, = (p — 1)(nm,)? and associated eigenfunctions are u,(z) = sin,(nm,z), n € N
(where, in our notation, 7, = mp, from (2.3) and sin, = sin, , from (2.2) and (2.4) extended
to R). Moreover, there is the striking result of [1] that there exists po > 1 such that, for all
p € (po,o0), the functions sin,(m, nx) form a basis in L"(0,1) for all » € (1,00). Recall that
L"(a,b) denotes the Banach space of all Lebesgue measurable functions f on the interval (a,b)

with the finite norm || f||, = (f; |f(;v)|rdx)1/r.

It proves to be useful to consider the generalized sine and cosine functions with two parameters
p and q. Notice that these functions coincide with their classical counterparts sin and cos, when
p=q=2.

In Section 2 we give the necessary definitions and some basic properties of the p, g-trigono-
metric functions. It is not surprising that these functions do not have all the properties of their
classical counterparts, however, some analogues of classical formulae hold.

Section 3 is devoted to bases properties of p, g-sine and p, g-cosine functions. In particular, let
us emphasize that, for arbitrary p € (1, 00), the generalized trigonometric functions S/, (nmp pr-)
and Cyp, (nmpp-), n € No, p" = p/(p — 1), of Lindqvist and Peetre [15] form an L"(0, 1)-basis
whenever r € (0,1) (see Remark 3.2(ii) and Remark 3.6).

Assuming that the parameters p, ¢ € (1,00) are such that the p, g-sine functions form a basis
in L"(0,1), 1 < r < 0o, we can express any function f € L"(0,1) in terms of both bases. That
means

o0 o0
f= Z an sin(nmz) = Z by sing, ¢ (n 7y 4 ).
n=1 n=1

Our results concerning the relationship between decays of Fourier coefficients a,, and b,, n € N,
are studied in Section 4. Since the results are expressed in terms of sequence spaces we recall
here some basic definitions. Given any A € (1,00), the space £  is the Lorentz space of all
sequences ¢ = {¢, }22 ; such that

lclla,c0 = sup nl/>‘c7*1 < 00,

neN

2000 Mathematics Subject Classification. 33B10, 33B20, 33E05, 33E30, 46B15, 47G10.

Key words and phrases. p-Laplacian, p, g-trigonometric functions, addition formula, basis properties, decay
of Fourier coefficients.
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where {c}22 ; denotes the non-increasing rearrangement of the sequence c (for more details see
e.g. [11]). As usual, the symbol £y, X € (1,00), stands for the space of all sequences ¢ such that

i /X
lelln = (Y leal) < .

n=1
At the end of this section we would like to express our hope that the similarities uncovered
here between properties of the classical trigonometric functions and their p, g-counterparts will
stimulate further work on this topic and on possible applications.

2. DEFINITIONS AND BASIC PROPERTIES OF p; q-TRIGONOMETRIC
FUNCTIONS

Let 1 < p,q < co. Define the function

xr
(2.1) F,q(z) = / (1—tO)~YPdt, ze(0,1].
0
Since this is strictly increasing it has an inverse, which we denote by sin, 4,
(2.2) sing g = (Fpg) ™'

to emphasize the connection with the usual sine function (note that F o = sinfl). The function
sin, 4 is defined on the interval [0, 7, 4/2], where

1
(2.3) Tpq = 2/ (1 —t9)~YPqt.
0
Observing that sin, ;0 = 0 and siny, 4 (7p,4/2) = 1, we can extend sin, , to [0, 7, 4] by defining
(2.4) sinp g & = sing ¢ (Tp,g — x)  for & € [mp,q/2,7p ql;

further extension to [—mp 4, Tp 4] is made by oddness; and finally sin, , is extended to whole of R
by 2w, .-periodicity. It is easy to see that this extension is continuously differentiable on R and
infinitely differentiable everywhere except at the points {km, ,/2; k € Z}.

Define cosp 4 : R = R by

(2.5) COSpq T = —sin, 4, x € R.

dz
Clearly, cosp 4 is even, 2m, o-periodic and odd about 7, ,/2. If z € [0,7,4/2] and we put
y = sin, 4 x, then

(2.6) cosp g = (1= y")/P = (1 = (siny g 2)9)"/7.
Hence, cos, 4 is strictly decreasing on [0, 7 4/2], cosp,0 =1, cosp 4 (7p4/2) =0 and
(2.7) sin, ¢ z|? + |cosp qx|P =1, =z €R.

We define tan, , by
(2.8) tany @ = ———

at those x for which cosp, 4 @ # 0, that is, for all z from the set {z € R; x # (k+1/2) 7 4,k € Z}.

Let us record some basic formulae for the p,g-trigonometric functions which immediately
follow from their definitions and (2.7) (see [4, Propositions 3.1-3.3] for more details; for the
special case p = g we refer also to [3] and [12]).
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Proposition 2.1. For all x € [0, 7, 4/2),

q Ipo 1 d p (sin, 4 x)9
—— €08y & = —=(cosp 4 )* P (sin, 4 x)? —tan, ;o =14 —/——.
qz COSpa p O P, L X 4 (C0Sp.q 7)7
(om0t = = LD (i )1, (i ) = (1) (i )
1 (CO8p.q = , sitp,q @), (sl @ =(p siny, , )P ~% cos, 4 .

Proposition 2.2. For all y € [0, 1],
co y—sm ( q), sin_ly:cos;}] ((1—yq)1/p),
2_sin 1/q) + IQ - sin ! ((1 —y)l/pl) =1,

Tpa pq( qp’

(COSp,q (Tp.q 9/2)) = (quﬁp’ (g pr (1= y)/2))p
Proposition 2.3. For all p,q € (1,00) and all 0 € (0,7, 4/2],

T

(2.9) 2 st 0

Tp,q

<1

Concerning addition formulae for generalized sine functions, so far as we are aware, there is
no expression available that gives sin, , (x + y) in terms of sin, ;& and sin, ,y. However, for
the very special case of sin, , (22) with p = 4/3 and ¢ = p’ = 4 we are able to use the addition
formulae for the Jacobian elliptic functions (see e.g. [18, Chapter XXII] for more information
about these functions) to establish the following result (for the proof see [4, Proposition 3.4]).

Proposition 2.4. Let x € [0,74/34/4). Then
2siny /3.4 7 (COS4/3.4 x)l/3
(1 +4 (Sin4/374 I’)4(COS4/374 I)4/3)

At the end of this section let us give more details about the number 7, , (defined by (2.3)).
We assume that 1 < p, ¢ < oo and use the notation p’ = p/(p — 1) with the understanding that
1" =00 and oo’ = 1.

(210) sin4/374 (2%) =

/2 -

Monotonicity.
P> e is decreasing on (1, 00) for any fixed ¢q € (1, 00),
g+ Tp4 Is decreasing on (1,00) for any fixed p € (1, 00).
Symmetry.
/
P.q T p'
Estimates.
If p' <gqthenm,, <my,,
p/
if p’ > ¢ then mp ¢ < =7p p,
q
(2.11) 2< 7y, <A

Proof of the properties. All the properties are more or less obvious from the definition of w4
(for more details see [4, Lemma 2.1.-2.3]). We prove (2.11). For p € [1, 00| set

Sp = {(z,y) e R* [zP + [y’ <1} if p < o0,
Seo = {(z,y) € R* max(|z|, |y|) < 1}.
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For 1 < p < oo the obvious inequalities
max(|a], |y]) < (2P + )P < |z] + Jy]

imply that
S, C Sp C Soo,

If |S, | denotes the 2-dimensional Lebesgue measure of S,,, then (see, for example, [12, Chapter 2])
ISp| = 7p,p. Consequently,
2="Tie0 < Tpp < Mool = 4,

and (2.11) follows.

Remark 2.5. For evaluating m, 4, p,q € (1,00), we can also use the functions beta or gamma,

_2B(1/p',1/q)  2T(1/p")T(1/q)
(212 T = q T qU(A/p +1/q)°

3. BASES OF TRIGONOMETRIC FUNCTIONS

At the beginning we recall what is meant by a basis in a Banach space and then we discuss
when the p, g-trigonometric functions form a basis in a Lebesgue space L", r € (1, 00).

Let X be a Banach space with norm || - ||. We call a sequence {x,}°2,; C X a (Schauder)
basis of X if, given any x € X, there is a unique sequence {a, }22; of scalars such that

00 N
T = E ap T, in norm, that is  lim Hx — E an Tyl = 0.
N—oo
n=1 n=1

In a special case, when X is a Hilbert space, a basis {z,}22; of X is called a Riesz basis if
the map {a,}52; — (Yr", anx,) is an isomorphism of ¢, onto X. This means, that there is

a constant C' > 1 such that, for all {a,}52, € ¢,

o0 [ee)
Y lanl? < || 3 ann
n=1 n=1

For more details we refer the reader e.g. to the books [17], [10] and [9].

It is a familiar fact that any complete orthogonal system in a separable Hilbert space is
its Riesz basis. For example, the sequence of trigonometric functions {e™}, ¢z is a basis in
the Hilbert space L?(—1,1). Outside the world of Hilbert spaces, where the orthogonality is
not available, the situation might be complicated and more effort is often needed to produce
examples of bases. However, by a result of M. Riesz (see e.g. [7, Section 10 of Chapter 12]), the
sequence {7}, 7 is a basis of any L"(—1,1), r € (1,00), namely, for all f € L"(—1,1),

lim ‘f— E ap, "7

N—o00
In|<N

gcimnﬁ

n=1

:O,

T

where a,, = f_ll f(x)e~™™ dz. This implies the following analogues for sine and cosine functions.

Given any f € L"(0,1), its odd extension to L"(—1,1) has a unique representation in terms
of sin(nmz), which means that {Sin(mrx)}zo:l is a basis of L"(0,1) when r € (1,00); a similar
argument applies to { cos(mra:)}:il. Our aim is to present here some extensions of these results
for p, g-sine and p, g-cosine functions.
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Sine basis. First we deal with p, g-sine functions, that is, we specify the parameters p, ¢ € (1, c0)
that the sequence of functions

(3.1) frpqlx) =sin, ,(nmp,qx), neNzekR,

is a basis in L"(0,1) for any r € (1,00), that is, there is a unique sequence {b,}52 ; such that

> N
S S B

r
n=1 n=1

In [4] we have proved the following theorem.

Theorem 3.1. The sequence of functions (3.1) is a basis in L"(0,1) for any r € (1,00), if

16

(32) Tp,q < 71_27_8

Remarks 3.2. (i) Using the upper estimates of 7, ; (see the end of Section 2) we can see that
(3.2) follows from the condition

P’ 4
3.3 2 .

(ii) The number 4/(7% — 8) is approximately equal to 2.14. In particular, it means that
condition (3.3) is satisfied when ¢ = p’. Thus, for any p € (1, 00), the sine functions

S1/p (nTppx) = sing, pr (71, ), n €N,

of Lindqvist and Peetre [15] form an L"(0, 1)-basis whenever r € (0, 1).

(iii) Concerning the case p = ¢, there is a number py > 1 such that the functions siny, , (n7p ),
n € N, form a basis in L"(0, 1), for any r € (1,00), if p € (po, o). The number py is defined
by the equation 7, ,, = 272/(7% — 8) and it is approximately equal to 1.198. Note that
in this case we can use better estimate than (3.2) (see [12, Chapter 2]). The result was
first proved in [1] with the lower bound for p equal to % The latest improvement, with
the lower bound equal to 1.087, can be found in a recent paper [2].

Remarks to the proof of Theorem 3.1. We use the fact mentioned above that the classical sine
functions e, (x) = sin(nmx), n € N, form a basis of L™(0,1) when r € (1, 00). We define a suitable
bounded linear map T of L"(0,1) into itself with the property that, for all n € N,

(3.4) Ten = fnpa-

Then it is sufficient to show that T is a homeomorphism, since then (see [10, Lemma on page 75]
and [17, Theorem 3.1]) it follows that the f, ,, inherit from the e, the property of forming
a basis in L"(0,1).

Cosine basis. Now we turn our attention to p,¢-cosine functions. We would like to specify
parameters p, g € (1,00) and « > 0, so that the sequence of functions {g,}52,, where

-1
gn(x) = [cospq (nmpqx)|" cospq(nmpgx), n€NgzeR,

would be a basis of L"(0,1) for any r € (1,00). To simplify the notation we use the convention

to write cosy , (+) instead of [cosy q (-)|* 'cosy 4 () also in the case when cos), 4 (-) is negative.
In this case the situation is more complicated, so we restrict ourselves only to the cases ¢ = p/,

and a =1 or a = p — 1. More information and more details including the proofs can be found

in our recent paper [5].
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Theorem 3.3. There exists p1 € (1,2) such that, for any p € (p1,2), the sequence
{cosp p (nTp ) }o2 s a basis in L™(0,1) for any r € (1,00).

Remark 3.4. The number p; approximately equals 1.8.

Theorem 3.5. Let p € (1,00). The sequence {COSZZ;;} (nmp ) Yo% is a basis in L"(0,1) for
any r € (1,00).

Remark 3.6. The theorem claims that also the cosine functions of Lindqvist and Peetre

Coyp (nmp ) = cosg;,l (nmppx), n €Ny,

form an L"(0,1)-basis whenever r € (0, 1) (cf. Remark 3.2(ii)).

4. DECAY OF p; g-FOURIER COEFFICIENTS

The decay properties of classical Fourier coefficients are both well known and important.
Consider, for example, a function f that is Lebesgue-integrable over the interval (0,1). By the
Riemann-Lebesgue lemma, its n'* Fourier sine coefficient a,, tends to zero as n — oco. If f has
some smoothness, then more precise information is available about the rate of decay: see, for
example [8, Paragraph 3.2]. Here we present the relationship between the decay properties of
the Fourier sine coefficients of a function and those of the corresponding coefficients when the
classical sine functions are replaced by the sin, , functions.

Throughout assume that p, ¢ € (1, 00) are the numbers such that {sin, 4 (n7p 4-)}72 is a basis
in L"(0,1) for any r € (1,00). The relationship between decays of Fourier coefficients can be
expressed in terms of Lorentz or Lebesgue sequence spaces.

Theorem 4.1. Let r,\ € (1,00) and let f € L"(0,1) have the representations

(4.1) f= Z ap sin(nmx) = Z by sing, ¢ (n7p 4 ).
n=1 n=1
Letb = {b,}22, and a = {a,}>2,. Then
(i) belro ifandonlyif a€ly ,
(ii) bety if and onlyif a € {;.

Remarks 4.2. (i) Let f € L"(0,1), r € (1,00), have the representations (4.1). Assume, in
addition, that the sequences {b,}°2, and {a,}32, are non-increasing. Then there is
a constant ¢; > 0 such that |a,| < ¢in™® for some « € (0,2) if and only if there is
a constant co > 0 such that |b,| < cin™.

(ii) The assumption of monotonicity made in (i) is very strong. To some extent we can
do without it, but at the expense of a weaker conclusion. For example, assuming that
|bn] < n™* for some a € (0,2) we can show that given any € > 0 we can find C' > 0 such

that |a,| < Cn=aTe.

More details including complete proofs can be found in our recent paper [6].

STRANA 128



REFERENCES

[1]

P. Binding, L. Boulton, J. Cepicka, P. Drdbek, and P. Girg. Basis properties of eigenfunctions of the
p-Laplacian. Proc. Amer. Math. Soc., 134(12):3487-3494 (electronic), 2006.

L. Boulton and G. J. Lord. On the invertibility of the equivalence map associated to the p, g-sine functions.
pages 1-29 (e—print, http://arxiv.org/abs/1405.7337), 2014.

P. J. Bushell and D. E. Edmunds. Remarks on generalized trigonometric functions. Rocky Mountain J.
Math., 42(1):25-57, 2012.

D. E. Edmunds, P. Gurka, and J. Lang. Properties of generalized trigonometric functions. J. Approz. Theory,
164(1):47-56, 2012.

D. E. Edmunds, P. Gurka, and J. Lang. Basis properties of generalized trigonometric functions. J. Math.
Anal. Appl., 420(2):1680-1692, 2014.

D. E. Edmunds, P. Gurka, and J. Lang. Decay of (p, q)-Fourier coefficients. Proc. R. Soc. A, 47, 2014.

R. E. Edwards. Fourier series. Vol. 2, volume 85 of Graduate Texts in Mathematics. Springer-Verlag, New
York-Berlin, second edition, 1982. A modern introduction.

L. Grafakos. Classical Fourier analysis, volume 249 of Graduate Texts in Mathematics. Springer, New York,
second edition, 2008.

S. Guerre-Delabriere. Classical sequences in Banach spaces, volume 166 of Monographs and Textbooks in Pure
and Applied Mathematics. Marcel Dekker, Inc., New York, 1992. With a foreword by Haskell P. Rosenthal.
J. R. Higgins. Completeness and basis properties of sets of special functions. Cambridge University Press,
Cambridge-New York-Melbourne, 1977. Cambridge Tracts in Mathematics, Vol. 72.

H. Koénig. FEigenvalue distribution of compact operators, volume 16 of Operator Theory: Advances and
Applications. Birkhduser Verlag, Basel, 1986.

J. Lang and D. E. Edmunds. Eigenvalues, embeddings and generalised trigonometric functions, volume 2016
of Lecture Notes in Mathematics. Springer, Heidelberg, 2011.

V. Levin. Notes on inequalities. II. On a class of integral inequalities. Rec. Math. Moscou, n. Ser., 4:309-324,
1938.

P. Lindqvist. Some remarkable sine and cosine functions. Ricerche Mat., 44(2):269-290 (1996), 1995.

P. Lindqvist and J. Peetre. p-arclength of the g-circle. Math. Student, 72(1-4):139-145 (2005), 2003.

E. Lundberg. Om hypergoniometriska funktioner af komplexa variabla. 1879. English translation: On hy-
pergoniometric functions of complex variable.

I. Singer. Bases in Banach spaces. I. Springer-Verlag, New York-Berlin, 1970. Die Grundlehren der mathe-
matischen Wissenschaften, Band 154.

E. T. Whittaker and G. N. Watson. A course of modern analysis. Cambridge Mathematical Library. Cam-
bridge University Press, Cambridge, 1996. An introduction to the general theory of infinite processes and of
analytic functions; with an account of the principal transcendental functions, Reprint of the fourth (1927)
edition.

STRANA 129



O p,g-GONIOMETRICKYCH
FUNKCICH

ABSTRAKT

Clanek pojedndava o vlastnostech zobecnénych
p,g-goniometrickych funkci. Specialné, pro
jisté parametry p, g tyto funkce tvofi
Shauderovu bazi v kazidém Lebesgueové
prostoru LAr(0,1), 1<r<1. Dale se v ¢lanku
zabyvam asymptotickym chovanim ptislusnych
Fourierovych koeficient(.

KONTAKTNI UDAJE NA AUTORY:

doc. RNDr. Petr Gurka, CSc.
Vlysoké skola polytechnicka Jihlava
katedra matematiky

Tolstého 16,

86 01 Jihlava

E-mail: petr.gurka@vspj.cz

KLICOVA SLOVA:

p-laplacian, p,g-goniometrické funkce,
souctovy vzorec, bazova vlastnost,
asymptoticky pokles Fourierovych
koeficientt

STRANA 130


mailto:petr.gurka@vspj.cz

INNOVATION OF

THE PROFESSIONAL
ENGLISH AND GERMAN
LANGUAGE COURSES
AT MIDWIFEAND
GENERAL NURSE STUDY
PROGRAMMES AT VSPJ

ABSTRACT

The aim of the project Innovation of the
professional English and German language
courses at Midwife and General Nurse
study programmes at VSPJ is the innovation
of teaching both courses based on close
cooperation of the Department of Languages
and the degree programme department,
Department of Health Care Studies. This
innovation lies in attuning topics discussed
and analyzed in foreign languages in
lessons to the current needs of the degree
programme department. The topics are
prepared by the management of the degree
programme department in cooperation with
the Department of Languages. As platform
course materials, we used real professional
nursing and medical sources, and they are
supplemented withvarioussuitable exercises
and activities. Processing the information
from foreign language professional sources,
handling real professional texts (professional
monographs, journals, manuals, medical
documentation) and the phraseology
aimed at communication with patients are
highlighted.
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INTRODUCTION

n the academic year 2008/09 two new

study programmes focused on nursing

were first accredited and launched at
the College of Polytechnics Jihlava (VSPJ),
General Nurse and Midwifery. Within the
programme students also take obligatory
four-term courses in the English or
German language, which are devoted to
professional nursing language primarily.
At the end of the academic year students
were asked for the feedback and their
opinion about the course and its usefulness
in their future professional career. There
were seven close-ended and five open-
ended questions in the questionnaire?,
cf. [3]:

1. | managed to stop being afraid of
original professional texts in English.

2. | have learnt to use and to work with
original professional texts in English.

3. I have learnt to discuss and express
my opinion on professional topics in
English.

4. The course helped me to cope with
professional subjects lectured in
English.

5. |am satisfied with the study materials
supporting the professional English
language course, which are available
in VSPJ e-learning system.

6. | consider the grammar summary
throughout the whole four-semester
course beneficial.

7. The overall preparation requirements
are higher compared to those in most
other subjects.

1 Students’ answers and reactions are
available at request.

8. I missed the following professional
topics in the course:

9. | consider the following topics
needless in the course:

10. | liked in the course:

11. | did not like in the course:

12. Other possible suggestions and
comments.

After the five-year experience with this
specialized course and the feedback from
students we realized that the course needs
to be necessarily innovated. Originally
the Department of Languages used
commercially distributed textbooks where
there are nursing/medical texts, however,
they are shortened and simplified or
they are sorted within one textbook
chaotically in our opinion; for more
information on the course methodology,
supplied grammar and about ESP teaching
cf. [6]. Therefore, a discussion with the
representatives of the degree programme
department, Department of Health Care
Studies (DHCS), was initiated. Some topics
which we had so far included in the course
were labelled to be redundant by them,
and on the contrary some were said to
be missing. Consequently, we decided to
elaborate new study materials consisting
of the topics which were agreed on with
the specialists from DHCS.
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THE STRUCTURE OF THE
PROFESSIONAL ENGLISH
LANGUAGE COURSE?

The syllabus topics covering four terms are
as follows:

H =rV 1

The Hospital and Wards

Nursing Career, the Stages of the
Nursing Process

Bedside Nursing |

Bedside Nursing Il

Bedside Nursing lll

Human Body |

Human Body Il

Human Body lll

The Circulatory System | - Anatomy
10 The Circulatory System Il —
Diseases and Disorders

Hl TERM 2 I

N R

O 00NV bW

The Respiratory System |
The Respiratory System Il
The Respiratory System Il|
The Digestive System |
The Digestive System I
The Digestive System |l
Nutrition |

Nutrition Il

Nutrition Il

10 The Urinary System |

OooNOYUT D WN PR

2 The ratio among the four skills
customarily trained equally in EGP (English for
General Purposes) has to be diversified in case
of ESP/EOP (English for Specific/Occupational
Purposes) teaching according to the field and
purpose of study in question, for more infor-
mation in [1].

11 The Urinary System Il
12 The Urinary System llI

Hl TERM 3 I

The Nervous System

The Central Nervous System
Disorders of the Nervous System
Otolaryngology

Ophthalmology

The Integumentary System

The Musculoskeletal System
Orthopaedics

Disorders of Bones

The Endocrine System

Tooth Anatomy, Teeth and Dental
Problems

H =RV 4 T

OCoo~NOYU D WNPRE

e
= O

The Reproductive Systems
Gynaecology

Obstetrics and Midwifery

First aid

Psychiatry

Care of Patients across the Life Span
Care of Patients with Special Needs
Addictions

CONO UL A WN B

There are two forms of study, present
and combined ones. Particularly with
respect to combined study form students
the course was prepared as an e-learning
course. This means that both “static” and
interactive materials are available. Each
chapter is based on a professional nursing/
medical text. Students are required to
study the text in advance, i.e. to read it
carefully, to answer given question and
to do other additional supplied activities.
We also enclose a list of professional
terminology in Czech employed in the
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text whose English equivalents students
are to look up in the text. We find the
knowledge of professional terminology
very significant for professional career of
students, therefore, we designed a key
term interactive exercise in each chapter
where students can check correctness of
their choice. The text is, then, discussed
and terminology rehearsed during the
lessons.

An integral part of the course is a part
devoted to phraseology. It concerns
above all medical history questions and
instructions for patients. Therefore, there
is a list of related phraseology elaborated
for each topic.

The course is accompanied with
a structured, compact system of
English grammar. In each chapter of the
course it consists of a brief summary of
a grammatical phenomenon, an obligatory
exercise to be prepared by students in
advance and discussed during the lessons
and optional interactive exercises. We are
aware that students should have already
mastered English grammar at secondary
schools, however our experience has
shown only poor knowledge of it, cf. [2],

[4], [5].

Naturally, the course graduate has to
be equipped also with the knowledge
of medical abbreviations, basic phrasal
verbs related to health care, Anglo-Saxon
system of measures and weights. The
course graduate also has to be able to
read and understand manuals to technical
devices and equipment and instructions
concerning medication, medical processes
and procedures.

Inthe last semester students are instructed
how to write a professional CV and cover
letter and how to behave at a job interview
to increase the chance a job.

Each of the four semesters is finished with
a written test which simulates an oral
examination and at the same time to test
students’ ability to express themselves
correctly in a written form. The test is
composed of tasks such as e.g. Explain or
define the following professional terms in
English, Answer the following questions
in full sentences, Name (e.g. organs of
the urinary tract), Translate the given
professional terms from Czech to English,
Translate the given professional phrases or
instructions from Czech to English; there
are also grammatical exercises focused
on the given grammatical phenomenon
(usually a translation exercise).

The whole course is in the fourth semester
also finished with an oral examination. At
the beginning of this semester students
are instructed to choose a chapter of an
original, professional, in English written
text (minimum 20 pages) and study it to
be able tell the content, answer questions
about it, read a paragraph of it and
translate it. They are also asked to write
a fictional abstract of it. On top of the
above mentioned, they are told to find a
real job advertisement and to reply to it
by their own CV and cover letter. At the
oral examination session a job interview is
simulated in the first part. The other part
is devoted to the text analysis.
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THE COURSES OF THE
PROFESSIONAL GERMAN
LANGUAGE FOR GENERAL
NURSE AND MIDWIFE -
DEUTSCH SPRACHUNTERRICHT
IM FACH DIE ALLGEMEINE
KRANKENSCHWESTER UND
HEBAMME

er Fremdsprachenunterricht spielt
Deinegroﬁe Rolle auchin der tertidren
Ausbildung, wo es wichtig ist, sich
nicht nur auf die allgemeine Sprache,
sondernvorallemauchaufdie Fachsprache
zu orientieren. An unserer Hochschule,

wo es mehrere Studienfacher gibt, werden
die Fremdsprachen unterstitzt.

Im Studienfach ,Allgemeine Kranken-
schwester und Hebamme” gibt es die
Moglichkeit, wahrend 4 Semester eine
fremdsprachige Ausbildung in Deutsch
oder Englisch zu absolvieren. In unserer
grenznahen Region zu Deutschland und
Osterreich bleibt die Bedeutung der
deutschen Sprache immer noch relativ
hoch.

Das Ziel des fremdsprachigen Unterrichts
liegt darin, allgemeines Deutsch zu
perfektionieren, fachgebundenes Deutsch
zu erlernen und dieses in der beruflichen
Tatigkeit zu verstehen und anwenden
zu kénnen. Damit wird die Mobilitat der
Studenten gefordert und ihre Chancen auf
dem Arbeitsmarkt verbessert.

Um dieses Ziel zu erfiillen, mussten wir ein
effektives didaktisches Konzept erstellen
und das Fach Deutsch innovieren. Es

ist nicht einfach, solch ein Buch auf
unserem Markt zu finden, das unseren
spezifischen Anforderungen entsprechen
wirde. Es geht dabei nicht nur um die
fachorientierten Themen, sondern auch
z. B. um die Zahl der Unterrichtsstunden
in der Woche. Man muss auch das
Pflichtpraktikum der Studenten wahrend
des Semesters berlicksichtigen.

Da das E-Learning durch die Lernplattform
Moodle an unserer Schule verwendet
wird, haben wir uns entschlossen, diese
bei der Erstellung dieses neuen Konzeptes
auszunutzen.

Lehrinhalte in Deutsch sind auf 4 Semester
angelegt. Die ersten zwei Semester
beinhalten 13 Kapitel (entsprechend
dem 13 Wochen dauernden Semester),
die Gbrigen zwei Semester sind auf 12
Kapitel aufgeteilt (entsprechend den 12
Unterrichtswochen).

Die Ausgangsbasis fur die abwech-
slungsreichen Ubungen bilden fach-
spezifische Texte im Gesundheitswesen.
Es handelt sich um:

B 1. semester NN

Krankheiten
Der menschliche Korper
Bewegungssystem

1. Gesundheitswesen

2. Primare Gesundheitsversorgung
3. Arbeitsablaufe in der Arztpraxis
4. Pflegeprozess im Krankenhaus
5. Behandlung

6. Erste Hilfe

7.

8.

0.
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Ml 2. semester I

Verdauungssystem

Gesunde Erndhrung
Ausscheidungssystem

Krankheiten der Harnwege und der
Nieren

Katheterismus

Kardiovaskuldres System

EKG und Herzerkrankungen
Atmungssystem

Krankheiten der Atemwege

Hl 3. semester I

Nervensystem

Gehirn

Hirnkrankheiten und — stérungen
Sinnesorgane

Gesichtssinn

Gehorsinn

Tastsinn

Geschmackssinn, Zéhne und
Geruchssinn

9. Driisen und Hormone

Ml 4. semester I

1. Geschlechtsorgane (weibliche,
mannliche)
2. Menstruationszyklus, Menopause
Kinstliche Befruchtung,
Empfangnisverhitung
Schwangerschaft, Embryo, Fotus
Geburt, Friihgeburt, Kaiserschnitt
Wochenbett
Erkrankungen der Geschlechtsorgane
(Hysterektomie, ...)
Kinderheilkunde (Padiatrie)
Bewerbung, Bewerbungsunterlagen

Ll ol

L ooNO,

Nk wWN e

w

Nouwuk

0 ®

Die Grundbegriffe zu einem konkreten

Themasindinder Ubung ,Schliisselworter”
interaktiv zu Uberprifen. Der Wortschatz
istin Deutsch angefiihrt, und die Studenten
ordnen die einzelnen Vokabeln den
richtigen tschechischen Entsprechungen
zu. Danach folgt die ganze Reihe von
Ubungen mit oder ohne Feedback-
Funktion. Es geht um Ubungen wie z.B.
Multiple-Choice, Zuordnung, Liickentexte,
Fragen, die zum Nachdenken anregen
sollen oder Audio- und Videosequenzen.
Alle Ubungen enthalten selbstverstindlich
den auf den konkreten Text bezogenen
Wortschatz. Damit wird den Studenten
geholfen, ihren Wortschatz zu Uben,
Uberprifen und erweitern. Nicht zu
vergessen sind die grammatikalischen
Ubungen, die die Basisstrukturen des
Deutschen beinhalten und unverzichtbar
fir die Kommunikation mit Patienten
und Kollegen sind. Einen grol3en
Wert legt man auch auf die wichtigen
Redewendungen (Phraseologie) rund um
relevante Themen, die zur Kommunikation
mit deutschsprachigen Patienten in der
taglichen Praxis, zur Vorbereitung eines
Auslandsaufenthaltes oder zur Lektire
fremdsprachiger Texte dienen. Das Wissen
der Studenten vertiefen zielgerichtete
Bilder, Formulare, Zeitungs-, Zeitschrifts-
und You Tube-Ausschnitte, Checklisten,
Bewerbungsbriefe usw. Am Ende jedes
Semesters wir angefordert, eine auf
das fachbezogene Thema schriftliche
Seminararbeit abzugeben.

Das Studium des Deutschen im Studienfach
,Allgemeine Krankenschwester  und
Hebamme” wird nach dem 4. Semester mit
einer mindlichen Prifung abgeschlossen.
Bei dieser Priifung sollten die Studenten
zeigen, dass sie sich den Fachwortschatz
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beigebracht haben und in der Lage
sind, diesen in ihrer beruflichen Praxis
anzuwenden.

CONCLUSION

The project Innovation of the professional
English and German language courses at
study programmes Midwife and General
Nurse at VSPJ aims at increasing the ability
to communicate with both patients and
doctors efficiently and professionally
and at increasing the ability to read and
understand instructions  concerning
medication, medical processes and
procedures and manuals to technical
devices and equipment. Thus, we chose to
use original sources of needed information
for the course and we feel the need to
supply the students and enrich them with
sufficient and varied number of titles of
original professional literature.

The chosen texts serve as a platform for

the above mentioned activities forming
a full and complex ESP course.
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Cilem projektu Inovace predmétl odborny
anglicky a némecky jazyk na oborech
Porodni asistentka a VSeobecna sestra
na VSPJ je inovace vyuky obou predmétd
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zdrojd, na praci s originalnimi odbornymi
texty (odborné knihy, casopisy, manudly,
zdravotnickd dokumentace) a na frazeologii
tykajici se komunikace s pacienty.
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