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Nejen n  

tedy fort 

  

 se 

informace, s  u  

 V 

   

informace, a jak moc je 

 u v 

  populace produkuje 

  

s  V 

 

 

. Tato 

byla  v 

v  souvislosti s . Proto mezi  

zmapovat i to, zda  

o  

.  
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1

Zrak a s 

 k orientaci na vozovce, 

za nebo 

v jeho vozu. Velmi d  tedy ostrost  

 (kolik .  

 

  a 

 noci (CooperVision, 2018). 

z , a proto jej 

 . S  

ho centra v mozku , 

veden do ho 

   

 

vyvinut z ,  axony z   

Tento nerv  

 , 

nerv   chiasma 

opticum (Gibson, 2020).  

Oko tedy obsahuje foto  

do  do LGN 

(lateral geniculate nukleus)  jejich  s thalamem. 

 chiasma opticum a zhruba 90 % z nich dosahuje  

 % z  do 

za  (Khan, Bodrogi, Vinh, & Winkler, 2014).  

1.1 Oko 

kolem o  

 (Crumbie, 2020). Oko tedy 

  a k   
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 nebo  k  

  

  (Hubel, 1995).  

. J

 , a 

rizika  bez

 (Diep, & Davey, 2018).  

K  

   

 tedy  

 , 

, k  . Na 

Obr  okud oko  . 

 

(Hubel, 1995).  

 

 

 

 

 

 

 

Obr :  ) 

Tento akomodace a  

 S 

akomodace  ( ),   

  . Z

jasech  (Khan, et al., 2014). 
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 i  

 (Hubel, 1995). Zornice 

 

 ,  

hloubku ostrosti   

. 

z nebo 

farmaky  ( . 

V  

Schopnost vyvolat 

v li  k  lumeny (lm)  

. pojmem je 

kandely (cd), 

paprsky s jas a n

-2 cd/m2 (Ransen, 2017). 

lux (lx),  . Pokud na plochu o velikosti 

1 m2  

.  teplot , 

 Kelvinech (K). kazuje, v  

.  

xenon, LED) popisujeme v kapitole 4. Na Obr  

.  

 

 

 

 

 

 

Obr  2:  https://www.goled.sk/blog/farba-svetla/) 
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1.2 

 duhovce 

  

  e 

fotoreceptory.  

 a me ji  

(Jones, 2021).   

informace z oka, , 

Naopak 

 , kde nejsou 

. Automaticky sem 

v 0

  5 

   eme, 

. 

aby se dostal k  ( ). 

  

( . 

 . Typ S je 

v n zhruba v 7 %  (Khan et al., 2014).  

, typ M 

 a L reaguj

na barvu (Crumbie, 2020). ,  

a jas obrazu . 

V 

Do  

,  (Habel,  . 
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, & Stockman, 2010). 

 

V 

li magnocel

 . Tyto 

  

 

  v 

videu  

 V e 

 roce   Chamer, 2020).   

1.3 Adaptace oka 

V  adaptace chromatic . 

 

, ale   

adaptuje.   

.  

  

 

  

 

jeho 

 (Roy Choudhury, 2015). 

 

 a z

 

 

 

.    
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Pokud je nutno proces adaptace na tmu urychlit, 

   

. , tedy 

adaptace 

na tmu trvat. V 

hodin .  

 

 

  

,  

 

 

 

1.  

. 

nebo 

 rozsahu 

od 380     

3 . Za detekci 

. 

pro na Slunce  

(National Aeronautics and Space Administration, 2010). 

, 

 nm   

volantem. Z  
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,   

(Qin, Zhang, Zhang, & Meitner, 2020). 

 

 

 

 

 

 

Obr 3:   https://www.mega-

blog.cz/lasery/zelene-a-uv-lasery/) 

 

z

. 

 

1.5 V  

  65 a v 

 

 

Road Safety Observatory (2017) v 

,  
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silnici. Z    

 pohybech hlavy.  

 Jdou ve 

  o 

, & Black, 2016).  

 kolem 30 % 

populace (Habel, 2008). K  (Obr ) 

Dalekozrakost (Obr )  

  

(Essilor, nedat.)  

 

presbyopie

schopnost akomodace k  

 

 

 

 

 

 

Obr :  https://www.diastyl.cz/pokud-tohle-nevidite-

zbystrete/) 

 https://www.diastyl.cz/pokud-tohle-nevidite-

zbystrete/) 
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Katarakta ( ) 

v   

, 

glaukom (

  noci, 

 

 ( ) 

ale   

 (Wood, & Black, 2016). 

, 2016).  

,  

 (Wood, & Black, 2016). k  

 

 noci (CooperVision, 2018). 

  mozkovou  

le a v mnoha 

, & Black, 2016). 

  

 

 

 

 

 

 

  https://www.diastyl.cz/pokud-tohle-nevidite-zbystrete/) 
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 -tohle-nevidite-zbystrete/) 

 

 

 

 

 

 

 -tohle-nevidite-

zbystrete/)  

astigmatismus. 

hlavy a p  , 

 

 

korek   

 Wood, Black, Anstey, & Horswill 

 

.   s glaukomem. Bylo dokonce 

  

 

u. 
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y

o  

  

ho  

svoj

s 

 2008). 

  a 

.  (Chytil, 2014). Ta 

 a je  

  

 

, j , 

 a  

 

  na   

  

K   

 

( ,  s

a 

s . 
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 a 

 (Shin, & Lee, 2013). V 

  doleva z , kdy je 

 ). Tato 

v   
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2 ZDROJE 

 

  

  

 

 noci 

  

(Fekete, Sik-Lanyi, & Schanda, nedat.).  

 

 

 

 

. J

 ou 

v 

 Funkce 
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2.  

  . S

s ch  900  

(K)   500  2 

, 

viditelnost a  

 

 

 

2.2 HID (High Intensity Discharge) 

HID (High Intensity Discharge) v  vysokou intenzitou nebol

 

 000 do 4 250 K 

hodnotu 1 600  3500 lm (pokud je 2  

  je jejich barva 

 (Fekete et al., nedat.). 

 

Dnes tr

 

 tem, je 
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 vost 

(Friedland, Snycerski, Palmer, & Laraway, 2017).  

 

 unie povoluje, 

i na vozidlech v EU

 

 

2.3 LED (Light Emitting Diode) 

LED (Light Emitting 

 pohybuje se mezi 6 000  

 (Fekete et al., nedat.). V 

. J

LED  

   mnoha oblastech (sport, 

 

 (Tyukhova, & Waters, 2018).  

, zelen   
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v zele   

 

modrou barvu  

v populaci 

v 

  .  

2.  

 informace o provozu  

chodce apod.  (Wilson, 2018).  
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3

 je od   

M   

a v 

  mnoha 

 

(Lystrup, 2017).   v 

  

   

nehodovost. S    

  

a  .  

vid u   

a v o   

  

 a nedovoluj  zdroji 

100 lety. , 

kt . 

na podzim , 

listy jsou zde . 

 

uhyne   

jako   

 a s  (Lystrup, 2017).  

Urbanicita  



24 
 

v , a proto je  

i s vl  (Newbury et al., 2019).  

. 

 

 P

 (Boyce, 2019).  

3.1  

 jak

 dlouho a v  

  

( - -

 inhibuje tvorbu 

melatoninu, . V  

jedince  

   

 

 -gar  , 

. 

n   

 noci inhibovala melatonin, by se s  

. 
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cirka -tma), 

 

(Ohta, 2006).  

 

s  

 (Lystrup, 2017).  

 

   

kt

experiment Motamedhazet, Golmohammadi, Kazemi, & Heidarimoghadam (2017)

chybovost  

 .  

  

melatoninu v 

v 

  

v  ,  Nelson, 2007).  

  

s 
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 Zubidat, 2015).  

 

  

  

 

(Komen, 2021).  

Regente et al. (2017) 

 noci. Zkoumali sice pouze 

 experimentu, 

ch  nich o jasn  

o  o tlumen . V obou 

  

 ku produkce melatoninu, 

 

 

o

 et al., 2017). 

Lystrup (2017)  vliv 

  

v  

 

a 

v noci

 odpol

, & Figueiro (2013) se tedy  vliv 
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pozornost  

pohodu jedince   

(Chellappa et al., 2011). nemoci 

  , ale z 

k  

 .  
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4

 

 

 

 

 . 

, a proto se vyskytuje v

  

). Znalost 

V 

en , , vzrostla 

nehodovost, v   intenzity  

  

soustavy. K 

 (Habel, 2008). 

  ch  

, 

 , ale 

nepohodln ,  

  (Guth, 1961).  

na  

 (discomfort glare) a  

(disability glare) e  

(Friedland et al., 2017). typem je blinding glare). 
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 .  

., 2017). 

  

 

(Fekete, Sik-Lanyi, & Schanda, 2006). 

 

  

 

4.1    

 

 

Riziko vzniku tohoto 

  

 

4.2    

K 

 

povrchu (Longley, 2016). 

ro  jedince  .  
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,   

(Kent, Fotios, & Altomonte, 2019).  DGI (Daylight Glare Index) nebo  

DGP (Daylight Glare Probability). 

a proto nelze 

     

(Pierson, Wienold, & Bodart, 2017).  

 Guth (1961) m  

jas zdroje, velikost zdroje, ed

 a poloha zdroje vzhledem k  . 

popisuj  

 jako 

 

faktor vzhledem k Popisuj  

 kontextu, kam 

  . 

:  , pigmentace 

  ), 

 .  

popisujeme v Tabulce 1 . V 

. Tato oblast   

 , obloha, 

povrchu v  . Pokud je zdrojem  

  

 m  

(Pierson et al., 2017).  

  



31 
 

souvislost i s  (Fekete, Sik- .  

Tabulka 1: Faktory  

z Pierson et al., 2017, 333) 

4.3   

e videu pro iDNES z 

 

,  Chamer, 2020).  

 (Gray, 2017).  

  noci 

   o na 

   

 

Faktor Vliv 

  

  

  

Velikost pozorovatele  

  

  

  

  

 Ne  

 Ne  

 Ne  
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, retinis pigmentosa. I cukrovka 

Mnoho  

Whelan, 2020).  

4.4  

ch je 

 

 

 metodou UGR (Unified Glare Rating). 

Na Slovensku a v 

   

 , de Boerova metoda (Faltus, 2011). 

t

 

 (Diep, & Davey, 2018).  

  intenzity (Bullough, Fu, & Van Derlofske, 2002). 

UGR (Unified Glare Rating) 

Tato 

 et al., 2019). 

 

  

po instalaci s  

hodnotu UGR  ale p   
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  (Faltus, 2011).  

De Boerova metoda 

 sotva 

jinak . 

 (Tyukhova, 2015). 

Hodnotitel  o, 

   V 

  

 v na  

m   

   

 

Tabulka 2: vzato z , 82) 

GCM (Glare Control Mark) 

nedat.). 

2018

Intenzita 

(dle Faltus, 
2011)

de Boer, 1967 de Boer, 1973
Schmidt-

Clausen 
Bindels, 1974

Bhise et al., 
1975

Faltus, 2011

1 Unbearable Unbearable Unbearable Unbearable
2

3 Disturbing Disturbing Disturbing Disturbing

4

5 Just Admissible Just Admissible
Just 

Admissible
Just 

Acceptable
6
7 Satisfactory Satisfactory Acceptable Satisfactory Mierne
8

9 Unnoticeable Just Noticeable Noticeable Just noticeable
Ledva 
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Schmidt-Clausen and Bindels metoda 

V  

 

 (ASSIST, 2011).  

BCD (Borderline Between Comfort and Discomfort) 

 

, 

nedat.). 

CBE (Cumulative Brightness Effect) 

od a  

(Gibbons, nedat.). 

 

p ou u   dvou 

nu 

 

 

 

4.5  

K  

 em m em  

 

h

citlivosti  

 

i f
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v et al., 2020). 

v 

 

 

  

ray, 2017).  

 (Functional Acuity 

Contrast Test)    

 

 et al., 2007). 

4.  

  

 

 i 

  

v  

(Whelan, 2020). 

 

y 

  

(Gibson, 2020). Hwang, Tuccar-Burak,  
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stranu i  

 

 

 

  

(nedat.) 

v 

  

  

V noci se vyskytuje tzv.  Purk ivost oka z 

 

k 

  

 

4.7  

 

ECE, ,  (Vlk, 2006). 

E

 

 

 

8, 

EHK 48). D

 Odkaz dohledat  

a zakoupit e  seznamu literatury na konci 

). 
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5

na  

 

nebude no  

 

 ch do  

 

 (Conboy, 2020). 

, a proto je za tmy l  mnohem Bonusem je 

 se 

 

(BIMMERtips, 2018).  

 

   je v 

Kaido, Matsutani, Negishi, Dogru, & Tsubota (2013) proto  

v Japonsku provedli ou studii  

kategorie: m  (21-39 let),  (40-59 let) a  (60-77 let). 

T , Testu cesty u  

 po rychlostn  bylo potvrzeno  

ovala  

 mi vadami (katarakta, such

 .  

al. (2017)  :  (18-39 

let) a  (40-80 let).  nebo ,  

experimentu.   

  

(mohli si i upravit polohu sedadla, byla zde brzda, 

  HID (4 300 K) a halogeny 
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(3 200 K) . , a to i na 

  

: y 

 B  

i   opravdu omezovaly byl tento efekt 

patrn .  

 

, p

  . 

experimentu byl v  Bylo 

potvrzeno , pokud jsou 

.  

Ueda, Nawa, Yukawa, Taketani, & Hara (2006) z  univerzity Nara 

v Japonsku  

.   

 

(DVA). Experimentem b

  vysokou 

  , zkoumat, co jeho  

(    

v u a

 

Wu et al. 

 

cen bychom 

 s  

 

 

ve dne. V mnoha 

  Slunce. 
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   15 % z 

  

V 

(19-  

a protijedo

 -

automob   

 

byl pouze 

v  

Schreuder (1976)  

   

ho toku.  i . 

    

, a proto by se 

  ne

 

 

 

 v rozhovoru pro Lidovky.cz ni 

, ale jsou  Konstatuje 

.   

a   . 

 jejich  

 .  

 

d po  

nehody v mezi 3-5 hodinou 

 -Morilla, Madrid, Molina, & Correa 

(2017) u



40 
 

v . 

 

 

Dokonce se u

  

Jednou z  

glare je Hopkinsonova stupnice. V Kent, Fotios,  Altomonte 

 . 

 : 1. n

 

 

nesnesiteln   

  

 

 

v mezi mezi 3

 

v  

nejprve adaptovalo).  
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6

Z 

j

. S 

 v minulosti a se i dnes, proto jsme se rozhodli 

zmapovat, jak je to s  v 

.  

6.  

snad  

 oblasti dopravy. 

informace nejen okolo vozu  kolem je zajistit 

  

automobil nebo   . 

 

 .  

S 

sou HID, 

  

oku  produkov  zdroji 

v hal

  

 

 

6.  

J   zajistit, aby se  v budoucnu s 

  toho  

z .  
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z zmapovat,  , 

je , nimi 

.  

, 

, zda .  

stit, zda je souvislosti 

prezentujeme o  

o tom, zda jsou , 

dopravy. tedy 

automobilu. 
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7

Tato kapitola edstavuje  , 

Chceme 

   

a v . 

Z : 

 VO1: Jak  

 VO2  

 VO3  

 VO4  

V souvislosti s

: 

 H1a: 

  

 H1b

 

 H2a:  

a barvou jako z  

 H2b: Existuje souvislost mezi  

 

V  , a proto 

se  Jedna z 

  

H2a 

, zda existuje souvisl
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8

V  me 

 

 

 hledis

by se s  u 

 

 ( ) studie

  nich jsme nakonec 

 

8.1 Metody tvorby dat 

  

Ke u dat byla 

 platforma 

 

  

  souvislosti s 

 Olomouci.  V  

byl 

 

cyklisty byla e 

ala z   obsahovala  

1 /cyklisty 

 

z  .   

v 3. 
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i  . 

b s nucenou 

volbou. O    

 s ochotou jej 

   2020 do konce 

.  

   bylo 

   Je n  

 

v Diskuzi. 

8.  

Data   

programu Microsoft Office Excel .   

tabulky 

- v programu Statistica 12.  

VO3 bylo , 

  

 

   i na to, jak 

, a na to, co 

 

K H1b a H2b bylo nutno 

 zahrnovala 

 Vzhledem k 

 

s  

. P  tedy  a celkem byl 

a kategoriemi:  

 a . souvislost mezi 
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 el  

 u

  

respondenty, 

, jsme z  

  

8.3  

 

V publikaci 

 

  

 

  

i nebyli k nuceni a nemotivovala je 

. V

 . 

-  

Nikdo z  

8.4  

ch a ch automobil , 

autobus , motorek a moped

 

e-  jsme celkem 560  

 t. V vyskytovalo 

motorek, mopedu, a . Z  jsme nakonec 
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.  

mopedu.  

 . 

 Tabulce 3 

byl v    

Tabulka 3 z  

  

V Tabulce 4 data prezentujeme . 

pracovalo v   

Pouze v  

  ANO NE 

 36 517 

 24 529 

 obou oblastech? 18 535 

Tabulka 4:   

R

Z 

41  

  Grafu 1.  

  

    sm. odchylka minimum maximum 

 256 33,4 12,29 18 80 

 297 30,81 10,88 18 70 

 553 32,01 11,62 18 80 
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Graf 1: Vady zraku   

  

223

50

75

4 1
13 8 5 6 1 1 1

0

50

100

150

200

250

Vady zraku
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9

V me  

  y a ve  

podkapitole ku s   15 

 

9.1   

V  

 

komentujeme v Diskuzi. 

 

V 

 polovina z   

 

   
 

roka 
 

137 163 132 103 18 

Tabulka 6:  

Tabulka 7 ukazuje y 

   , 

. P  najevo v 

. 

: 

 typ vozovky celkem 
 

min. 1x 
 

min. 1x 
 roka nikdy 

 229 62 76 48 37 6 
(27, 1 %) (33, 2 %) (21, 1 %) (16, 2 %) (2, 6 %) 

 367 96 116 82 65 8 
(26, 2 %) (31, 6 %) (22, 3 %) (17, 7 %) (2, 2 %) 

II. nebo III. 
 

325 
92 94 77 53 9 

(28, 3 %) (28, 9 %) (23, 7 %) (16, 3 %) (2, 8 %) 

 373 96 115 86 66 10 
(25, 7 %) (30, 8 %) (23, 1 %) (17, 7 %) (2, 7 %) 

Tabulka 7:  
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VO2

 Tabulce 8.  

  

. 

  

b      

474 65 7 4 3 

Tabulka 8:  

 pohledu 

; a 

35 v  

xenony.  se v 

nevyskytuj  tolik, aby s 

ou ohdy jsou i LED sv

se  lehce zabarvena do modra. 

  

halogen LED xenon  

59 99 366 29 
Tabulka 9:   

10. 

vky  

tak  

V  

   

270 246 37 

Tabulka 10:  

 Tabul  11 a 12

a SUV vozidla. K 
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Tabulka 11:  

Tabulka 12:  

VO3  

 y 49   3)  

,  Tabulce 13 

. 

s  

 viditelnost. 

Tabulka 13:  

V  

 

P  

  

398 155 

Tabulka 14:  

Tabulku 15  

   nich 

 vozovku. 

 

  

 

 

 SUV  vozidla   

364 311 174 136 24 5 

 

   

407 62 84 

 

halogen xenon LED  

184 176 160 33 
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   bych 

 
 

Halogen 319 46   369 

Xenon 50 3  1 54 

LED 51  1  52 

Bixenon 3    3 

 64 11   75 

 487 60 1 5 553 

Tabulka 15: od  

VO4: Co  

Tabulka 16 str  prezentuje 

.  

 Diskuzi. 

Tabulka 16:  

 

 

automobilu 
80 

"probliknu"  25 

 14 

 13 

 9 

 2 

za mnou 
filtr 

36 

 2 

dopravy 

 162 

 80 

 5 

 8 
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9.

V Popisujeme, na 

Grafy 

. 

H1a: Existuje 

  

 

o

z  abulka 17 prezentuje 

v  

Tabulka 17: 

k  

M  a 

 z  jsme pozorovali  vztah, 2(1, n = 524) = 27,98; 

p 0,001.  

H1b: Existuje souvislost mezi barevnou 

 

nezahrnovali 7 

 V Tabulce 18  

v  

  

spektrum   CELKEM 

  356 
(75,56 %) 

26 
(44,07 %) 

382 
(72,90 %) 

  109 
(23,44 %) 

33 
(55,93 %) 

142 
(27,10 %) 

CELKEM 465 
(88,74 %) 

59 
(11,26 %) 524 
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spektrum CELKEM

 368 
(77,64 %) 

26 
(36,11 %) 

394 
(72,16 %) 

  106 
(22,36 %) 

46 
(63,89 %) 

152 
(27,84 %) 

CELKEM 474 
(86,81 %) 

72 
(13,19 %) 546 

Tabulka 18:   ve vztahu 

k   

   

vztah,  

2(1, n = 546) = 53,65; p  0,001.  

H2a: 

 

 451 respondenty. Z   76 

 

.  bylo nutn  odstranit respondent

jako v  v  Tabulka 19 

  

   CELKEM 
 

Halogen 319  
(79,35 %) 

35 
(71,43 %) 

354 
(78,50 %) 

 

Xenon 43 
(10,70 %) 

5  
(10,20 %) 

48 
(10,64 %) 

 

LED 40  
(9,95 %) 

9  
(18,37 %) 

49 
(10,86 %) 

 

CELKEM 402  
(89,14 %) 

49 
(10,86 %)  451  

Tabulka 19: 

k  jejich voze   

  

 

, 2(2, n = 451) = 3,21; p = 0,20. 

ijmout. 

 



56 
 

H2b: 

 

s 0 

  

o

 P   

. 

   CELKEM 
 

Halogen 331  
(80,73 %) 

35 
(58,33 %) 

366 
(77,87 %) 

 

Xenon 41  
(10,00 %) 

12  
(20,00 %) 

53  
(11,28 %) 

 

LED 38 
(9,27 %) 

13  
(21,67 %) 

51  
(10,85 %) 

 

CELKEM 410  
(87,23 %) 

60  
(12,77 %) 470   

Tabulka 20:  typu 

 jejich voze   

   vztah 

 pohledu 

 2(2, n = 470) = 15,43; p  0,001.  
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9.3 Sekce

z 

projektu  souvislosti s   

a m m 

   

. Tabulky 21 d   v Diskuzi. 

 ANO NE  

 312 223 18 

 56 366 131 

 268 201 84 

 
309 205 39 

 
282 199 72 

 
44 455 54 

 
339 136 78 

 105 424 24 

Zakoupil/a byste si nehomologovanou (nepovolenou) 
 z on-

 

17 521 15 

 
23 518 12 

 
447 92 14 

 
469 67 17 

(DRL)? 
180 299 74 

 
346 96 111 

signatura i na  
373 130 50 

Tabulka 21:   



58 
 

10DISKUZE

V  a . 

  

  

 

s   

 

  

 by respondenti 

 

 

tabulky zahrnuta z  

  

 

 . 

V 

 

z 

 

 

a

  

hledat v 

 

 



59 
 

 

 

 

  

 

 9, 

jsme  Sama autorka   . 

P  

. Logicky 

 nebo v 

Mnoho z 

popisuje Honza AUTO BLOGGER  

   

 hlediska 

 

 

 

 

Friedlant et al. (2017)  HID, 

jejich 

(  m).  



60 
 

  

,  

nestandard  sem do kapitoly Diskuze. 

; 

z  

   

Z 

  

  

ichni 

 

 

podtr  

 

prot

s 

dva respondenty 

 

automaticky 



61 
 

, 

 

Whelan (2020) popisuje i  
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sklo at o v  O tom, 

 (2006). Gibson (2020)  
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data z nil 

. V 
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 Za i

 s  Tak je to 
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(Sajdl, nedat.) 

 

Z - lze 
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 . 
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H2a 3,21 a p-hodnota se 

rovnala 0,20. Ve -

stupni volnosti roven 5,99

p-

ut . S 

neexistuje souvislost mezi V 

 

a .    

celkem hodnot  

pozo  

 xenony a LED tato  

 H2b 

 

existuje. 15, 43 ve 
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12 SOUHRN

  souvislosti s Sama 

obilu na tom

  

 

 V  n se nejprve 

 

je  v pravid

Mapujeme zde, jak 

  

oka   teploty 

V 

se v  

 

vad  v 

  

  

halogeny, xenon a LED. V 

 

 

 

ale i chov V 

 Velmi 

produkci 

 ( - et al., 2014).  



70 
 

  Popisujeme 

 

a , ch 

  (Bullough et al., 2002). Metody  

kapitoly  normy pro 

  

s 

na   

, 2018).  

 oblasti 

 a 

k Slunce, 

  

 

  

a druhy vozidel 

  

i 

vozidel. 

 V souladu s  v kapitole 7 stanovili 

a  v . 

Vzhledem k 

i 

-mailech a v  

 

 

    

obsahoval 25   a v 



71 
 

   

 

 - . 

 

Statistica 12

z Excelu. K - .  

 54,25 

 toho .  

  

frekvenc  

v  

a e 

na barvu. S 

 V 

, v  

s  sv  

jas 

ami 

, provedou manipu

, 

 

 

y, zda existuje souvislost mezi  



72 
 

 

 

Tento 

 v  

 

 

 

  

dosvitem   

ce. 

vozu, 

r )

v 

 . 

 a 

 

s v budoucnu  

  



73 
 

SEZNAM 

1. ASSIST. (2011). A Method for Estimating Discomfort Glare from Exterior Lighting 

Systems, Lighting Research Center, 9  

https://www.lrc.rpi.edu/programs/solidstate/assist/recommends/discomfortglare.asp 

2. Aslam, T. M., Haider, D., & Murray, I. J. (2007). Principles of disability glare 

measurement: an ophthalmological perspective. Acta Ophthalmologica 

Scandinavica, 85(4), 354-360. doi.org/10.1111/j.1600-0420.2006.00860.x 

3. Barbur, J. L., & Stockman, A. (2010). Photopic, Mesopic and Scotopic Vision and 

Changes in Visual Performance. In Encyclopedia of the Eye (pp. 323-331). Elsevier. 

doi.org/10.1016/B978-0-12-374203-2.00233-5 

4. prosinec, 2018). bude ! Budete si muset 

nechat namontovat  https://www.auto.cz/zadni-denni-

sviceni-bude-povinne-budete-si-muset-nechat-namontovat-nove-svitilny-126169 

5. Bierbaum, H., Donat, M., Doppler, W., Juhasz, P., 

J. (2017). . 

20201 z 

https://www.tirol.gv.at/fileadmin/themen/umwelt/naturschutz/downloads/11012018

_Leitfaden_Aussenbeleuchtung_Web_KOMPLETT.pdf 

6. 

z https://bimmertips.com/yellow-headlights-what-is-the-purpose/ 

7. Boyce, P. R. (2019). The benefits of light at night. Building and Environment, 151, 

356-367. doi.org/10.1016/j.buildenv.2019.01.020 

8. Bowers, A., Peli, E., Elgin, J., McGwin, G, & Owsley, C. (2005). On-Road Driving 

with Moderate Visual Field Loss. Optometry and Vision Science, 82(8), 657-667. 

doi.org/10.1097/01.opx.0000175558.33268.b5 

9. Bullough, J. D., Fu, Z., & Van Derlofske, J. (2002). Discomfort and Disability Glare 

from Halogen and HID Headlamp Systems. SAE Technical Paper Series. 

doi:10.4271/2002-01-0010 

10. Conboy, J. (leden, 2020). Is It Better To Have A Yellow Or Whiter Light On The 

Road? -or-whiter-

light 

11.   blogu]. 

z https://coopervision.cz/blog/zrak-a-rizeni-vozidla 



74 
 

12. Crumbie, L. (listopad, 2020). Visual pathway

https://www.kenhub.com/en/library/anatomy/the-visual-pathway 

13.  

2021 z https://ct24.ceskatelevize.cz/domaci/1936521-kazdy-sedmy-ridic-spatne-

vidi-casto-ani-netusi 

14. Diep, M., & Davey, P. G. (2018). Causes and Coping with Visual Impairment and 

Blindness. In Rumelt, S. (Eds.), Glare and Ocular Diseases. Causes and Coping with 

Visual Impairment and Blindness (57-82). doi:10.5772/intechopen.74687  

15. 

 [Video]. 

 z https://www.dvtv.cz/video/svetlo-je-vsim-naduzivame-to-modre-

svetelne-znecisteni-se-zvysuje-zbytecne-vic-svetla-nema-vliv-na-vyssi-bezpecnost-

rika-medricky  

16. . 

 z https://www.idnes.cz/auto/zpravodajstvi/led-xenon-dalkova-

svetla-halogen-hynek-medricky-svetlo oslnenijas.A200122_123111_automoto_fdv 

17.  . 

  

18. Essilor, (nedat.). Common eye conditions that can affect your road skills 

z blogu]. https://www.essilor.co.uk/blog/your-life-and-eyes/eye-

conditions-and-driving 

19. Faltus, M. (2011). Oslnenie v doprave 

univerzita v  

20. Fekete, J., Sik-Lanyi, C., & Schanda, J. (nedat.). Night time driving  new light 

sources in car headlamps. In CIE Mildterm Meeting y Congreso Internacional de 

.  2021 z 

https://www.researchgate.net/publication/228630501_Night-time_driving-

new_light_sources_in_car_headlamps-visibility_and_glare  

21. Fekete, J., Sik-Lanyi, C., & Schanda, J. (2006). Spectral discomfort glare sensitivity 

under low photopic conditions. Ophthalmic and Physiological Optics, 26(3), 313

317. doi:10.1111/j.1475-1313.2006.00359.x 

22. Fekete, J., Sik-  Spectral discomfort glare sensitivity 

investigations. Ophthalmic and Physiological Optics, 30(2), 182

187. doi:10.1111/j.1475-1313.2009.00696.x 



75 
 

23. Zornice  fyziologie a patologie. 

Masarykova univerzita v  

24. Friedland, H., Snycerski, S., Palmer, E. M., & Laraway, S. (2017). The effectiveness 

of glare-reducing glasses on simulated nighttime driving performance in younger and 

older adults. Cognition, Technology & Work, 19(4), 571-586. 

doi.org/10.1007/s10111-017-0442-2 

25. Gibbons, R. (nedat.). Glare modeling Formulae. 

http://docplayer.net/45141235-Glare-modeling-formulae.html 

26. Gibson, D. (prosinec, 2020). What are night driving glasses and do they work? 

https://www.autoexpress.co.uk/accessories-tyres/103379/what-are-night-

driving-glasses-and-do-they-work 

27. Gibson, M. (14. prosince, 2020). The Optic Nerve (CN II) and Visual Pathway. 

 https://teachmeanatomy.info/head/cranial-nerves/optic-cnii/ 

28. Gray, R. (2017). Predicting the Effects of Disability Glare on Driving Performance. 

In Proceedings of the 4th International Driving Symposium on Human Factors in 

Driver Assessment, Training, and Vehicle (pp. 46-53). University of Iowa. 

doi.org/10.17077/drivingassessment.1213 

29. Grof, T. (2008).  

 

30. Guth, S. K. (1961). Discomfort glare. Optometry and Vision Science, 38(5), 247

259. doi:10.1097/00006324-196105000-00002 

31.  52-55.  

32.  , 

52-54.  

33. Haim, A., & Zubidat, A. E. (2015). Artificial light at night: melatonin as a mediator 

between the environment and epigenome. Philosophical Transactions of the Royal 

Society B: Biological Sciences, 370(1667), 20140121

20140121. doi:10.1098/rstb.2014.0121 

34. Hohberger, B., Laemmer, R., Adler, W., Juenemann, A. G. M., & Horn, F. K. (2007). 

age and glare. Graefe's Archive for Clinical and Experimental 

Ophthalmology, 245(12), 1805-1814. doi.org/10.1007/s00417-007-0662-x 



76 
 

35.  

z -led-svetlomety-

ford/ 

36. Hubel, D. H. (1995). Eye, brain, and vision. New York: Scientific American Library. 

37. Hwang, A. D., Tuccar-Burak, M., & Peli, E. (2019). Comparison of Pedestrian 

Detection With and Without Yellow-Lens Glasses During Simulated Night Driving 

With and Without Headlight Glare. JAMA Ophthalmology, 137(10). 

doi.org/10.1001/jamaophthalmol.2019.2893 

38. 

Herzog, M. H. (2011). Non-Visual Effects of Light on Melatonin, Alertness and 

Cognitive Performance: Can Blue-Enriched Light Keep Us Alert? PLoS ONE, 6(1). 

doi.org/10.1371/journal.pone.0016429 

39. Chytil, D. (2014).  31. ledna 2021 z Pro-

Quest Dissertations and Theses database. 

40. Jones, O. (leden, 2021). The Eyball 13. ledna 2021 z 

https://teachmeanatomy.info/head/organs/eye/eyeball/ 

41. Kaido, M., Matsutani, T., Negishi, K., Dogru, M., & Tsubota, K. (2013). Aged 

Drivers May Experience Decreased Visual Function While Driving. Asia-Pacific 

Journal of Ophthalmology, 2(3), 150-158. 

doi.org/10.1097/APO.0b013e3182897e4d 

42. Kent, M. G., Fotios, S., & Altomonte, S. (2018). Order effects when using 

Hopkinson's multiple criterion scale of discomfort due to glare. Building and 

Environment, 136, 54-61. doi.org/10.1016/j.buildenv.2018.03.022 

43. Kent, M. G., Fotios, S., & Altomonte, S. (2019). Discomfort glare evaluation: The 

influence of anchor bias in luminance adjustments. Lighting Research & 

Technology, 51(1), 131-146. doi.org/10.1177/1477153517734280 

44. Khan, T. Q., Bodrogi, P., Vinh, Q. T., & Winkler, H. (2014). LED Lighting: 

Technology and Perception. Hoboken: Wiley. 

45. Light At Night & Shift Work 28.  2021 

z https://www.komen.org/breast-cancer/risk-factor/night-shift-work/ 

46.   LED. Konference,  praxi. 

z https://svetlovpraxi.cz/wp-

content/uploads/2016/05/UGR-Ing.-Filip-  

47. Krtilo . Praha: Avicenum. 



77 
 

48. Longley, C. I. (2016). Contrast sensitivity and glare: new measurement techniques 

and the visual consequences of wearing head-mounted displays . 

12. ledna 2021 z https://bradscholars.brad.ac.uk/handle/10454/16061 

49. Lystrup, D. E. (2017). The dark side of the light: rachel carson, light pollution, and a 

case for federal regulation. Jurimetrics: The Journal of Law, Science, 57(4), 505-

528. 

50. Mansurov, N. (prosinec, 2019). What is Chromatic Aberration? 

https://photographylife.com/what-is-chromatic-aberration 

51. 

 [Video]. 

https://www.youtube.com/watch?v=ckiuSQ7gMRE 

52. MEM. (23. listopadu, 2015). The Effect of Chromatic Aberration Demonstrated. 

https://budgetlightforum.com/node/43102 

53. Motamedzadeh, M., Golmohammadi, R., Kazemi, R., & Heidarimoghadam, R. 

(2017). The effect of blue-enriched white light on cognitive performances and 

sleepiness of night-shift workers: A field study. Physiology & Behavior, 177, 208-

214. doi.org/10.1016/j.physbeh.2017.05.008 

54.  Masarykova 

univerzita v  

55. Mukamal, R. (30. listopadu, 2018). Vision and Driving

https://www.aao.org/eye-health/tips-prevention/vision-driving 

56. National Aeronautics and Space Administration, Science Mission Directorate. 

(2010). Visible Light.  NASA Science website: 

http://science.nasa.gov/ems/09_visiblelight 

57. Navara, K. J., & Nelson, R. J. (2007). The dark side of light at night: physiological, 

epidemiological, and ecological consequences. Journal of pineal research, 43(3), 

215 224. doi.org/10.1111/j.1600-079X.2007.00473.x 

58. Nazario, B. (9. listopadu 2020). Astigmatism. 16. ledna 2021 z 

https://www.webmd.com/eye-health/astigmatism-eyes 

59. Newbury, J. B., Arseneault, L., Beevers, S., Kitwiroon, N., Roberts, S., Pariante, C. 

M., Kelly, F. J., & Fisher, H. L. (2019). Association of Air Pollution Exposure With 

Psychotic Experiences During Adolescence. JAMA Psychiatry, 76(6). 

doi.org/10.1001/jamapsychiatry.2019.0056 



78 
 

60. NVC Lighting. (nedat.). What is UGR? 

https://www.nvcuk.com/technical/what-is-ugr/529.htm 

61. Ohta, H., Mitchell, A. C., & McMahon, D. G. (2006). Constant Light Disrupts the 

Developing Mouse Biological Clock. Pediatric Research, 60(3), 304-308. 

doi.org/10.1203/01.pdr.0000233114.18403.66 

62.   

 Masarykova univerzita v  

63. 

17. ledna 2021 z https://www.lidovky.cz/relax/zdravi/zima-

zhorsuje-videni-kazdemu-ridici-rika-oftalmolozka.A180201_114659_ln-zdravi_ape 

64. - -  Considerations on 

the Effects of Automotive Lighting to Enhance Alert and Avoid Sleepiness in Night 

Time Drivers Via Melatonin Inhibition. Procedia Engineering, 84, 608

612. doi:10.1016/j.proeng.2014.10.476 

65. Pierson, C., Wienold, J., & Bodart, M. (2017). Discomfort glare perception in 

daylighting: influencing factors. Energy Procedia, 122, 331-336. 

doi.org/10.1016/j.egypro.2017.07.332 

66. Popa, B. (listopad, 2010). Battle of the Headlights: Halogen vs. Xenon vs. LED vs. 

Laser vs. Conversion Kits. https://www.autoevolution.com/news/battle-

of-the-headlights-halogen-vs-xenon-vs-led-26530.html 

67. listopad, 2019). 

https://zpravy.aktualne.cz/ekonomika/auto/proc-jasne-led-svetlomety-oslnuji-

vyrobci-daji-vic-na-vzhled/r~73c2d1980f6911ea8d520cc47ab5f122/ 

68. Qin, X., Zhang, N., Zhang, W., & Meitner, M. (2020). How does tunnel interior color 

environment influence driving behavior? Quantitative analysis and assessment 

experiment. Tunnelling and Underground Space Technology, 98. 

doi.org/10.1016/j.tust.2020.103320 

69. Ransen, O. (2017). Candelas, lumens and lux.  z 

http://www.ransensoftware.com/Photometric/Candelas-Lumens-And-Lux-Chapter-

Samples.pdf 

70. Regente, J., de Zeeuw, J., Bes, F., Nowozin, C., Appelhoff, S., Wahnschaffe, A., 

-wavelength depleted bright light during 



79 
 

single simulated night shifts prevent circadian phase shifts? Applied Ergonomics, 61, 

22-30. doi.org/10.1016/j.apergo.2016.12.014 

71. Road Safety Observatory. (2017). Eyesight and Driving. 

https://www.roadsafetyobservatory.com/Review/drivers/dyesight-driving 

72. -Morilla, B., Madrid, J. A., Molina, E., & Correa, A. (2017). Blue-

Enriched White Light Enhances Physiological Arousal But Not Behavioral 

Performance during Simulated Driving at Early Night. Frontiers in Psychology, 8. 

https://doi.org/10.3389/fpsyg.2017.00997 

73. Roy Choudhury, A. K. (2015). Chromatic adaptation and colour constancy. 

In Principles of Colour and Appearance Measurement (pp. 214-264). Elsevier. 

doi.org/10.1533/9781782423881.214 

74.  . Praha: Grada. 

75. Sahin, L., & Figueiro, M. G. (2013). Alerting effects of short-wavelength (blue) and 

long-wavelength (red) lights in the afternoon. Physiology & Behavior, 116-117, 1-7. 

doi.org/10.1016/j.physbeh.2013.03.014 

76. Sajdl, J. (nedat.). ADAC https://www.autolexicon.net/cs/articles/adac/ 

77.  

  

Ostrava.  

78. Shin, S.-Y., & Lee, S. (2013). Correlation between car accident and car color for 

intelligent service. Intelligence Information Research, 19(4), 11 20. 

doi.org/10.13088/JIIS.2013.19.4.011 

79. Schreuder, D.A. (1976). White or yellow light for vehicle head-lamps? 

https://www.swov.nl/en/publication/white-or-yellow-light-vehicle-head-lamps 

80.  17. ledna 2021 z 

https://www.optikskrbkova.cz/uzitecne-informace/rady-tipy-zajimavosti/bryle-pro-

ridice 

81.  (

 Masarykova univerzita v  

82. 2014).  

vyd).  Praha: Grada. 

83.   

  



80 
 

84. 

 2. ledna 2021 z 

https://www.irozhlas.cz/zivotni-styl/auto/bezpecnost-jizdy-barva-auta-dopravni-

nehody_1803080615_jak 

85.  (2012).  

29. prosince 2020 z https://www.linkos.cz/lekar-a-multidisciplinarni-

tym/kongresy/po-kongresu/databaze-tuzemskych-onkologickych-konferencnich-

abstrakt/hormonalni-aspekty-pri-vzniku-vyvoji-a-lecbe-karcinomu-prsu/ 

86. 

http://mezinarodni-predpisy.tuv-sud.cz/cs/predpisy/ehk-osn-integrovane-ceske-

preklady/ 

87. Tyukhova, Y. (2015).  Discomfort glare from small, high luminance light sources in 

outdoor nighttime environments. Architectural Engineering ( . 

15. ledna 2021 z https://digitalcommons.unl.edu/archengdiss/36/ 

88. Tyukhova, Y., & Waters, C. E. (2018). Discomfort Glare from Small, High-

Luminance Light Sources When Viewed against a Dark Surround. Leukos, 14(4), 

215-230. doi.org/10.1080/15502724.2018.1434415 

89. Ueda, T., Nawa, Y., Yukawa, E., Taketani, F., & Hara, Y. (2006). Change in dynamic 

visual acuity (DVA) by pupil dilation. Human Factors, 48(4), 651-5. 15. 

ledna 2021 z https://www.proquest.com/scholarly-journals/change-dynamic-visual-

acuity-dva-pupil-dilation/docview/216461957/se-2?accountid=16730 

90. 

(Re)konstrukce deBo  

optika: Fine mechanics and optics: , 3(64-84). 

 2020 z https://jmo.fzu.cz/ 

91. (292-300). 

5. ledna 2021 z http://www.sinz.cz/archiv/docs/si-2006-05-292-300.pdf 

92. Whelan, C. (leden, 2020). Night Driving Glasses: Do They Work? 

https://www.healthline.com/health/night-driving-glasses 

93. Future headlight tech

https://www.autoexpress.co.uk/car-news/104523/future-headlight-tech 



81 
 

94. What are LED heaflights and how they work? 

https://www.autoexpress.co.uk/car-news/104520/what-are-led-headlights-and-how-

do-they-work 

95. Wilson, J. ( 2020). What are xenon headlights and how they work?  

https://www.autoexpress.co.uk/car-news/104522/what-are-xenon-headlights-and-

how-do-they-work 

96. Wood, J. M., & Black, A. A. (2016). Ocular disease and driving. Clinical and 

Experimental Optometry, 99(5), 395 401. doi:10.1111/cxo.12391 

97. Wood, J. M., Black, A. A., Anstey, K. J., & Horswill, M. S. (2021). Hazard 

Perception in Older Drivers With Eye Disease. Translational Vision Science & 

Technology, 10(1). doi.org/10.1167/tvst.10.1.31 

98. Wu, D., Liu, N., Xu, P., Sun, K., Xiao, W., & Li, C. (2020). Reduced Contrast 

Sensitivity Function in Central and Peripheral Vision by Disability 

Glare. Perception, 49(12), 1348-1361. doi.org/10.1177/0301006620967641 

99.  (2013).  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

: 

     1: Abstrakt v  

     2: Abstrakt v  

       



 

1: Abstrakt v  

 

  

 

e:  

 81, 153 791  

 3 

 99 

 

Abstrakt (800-1200  

 zrak,  

 vozidel. J  a , 

 Popisujeme   psychice 

   

s 

 aut

 Metodou tvorby dat 

Data byla 

 y 

y testy -  v softwaru Statistica 12. V  po

  

je. 

  



 

2: Abstrakt v  

ABSTRACT OF THESIS 

Title: Traffic safety and effect of glare on drivers on the Czech roads 

Author:  

Supervisor:  

Number of pages and characters: 81, 153 791 characters 

Number of appendices: 3 

Number of references: 99 

 

Abstract (800-1200 characters) 

This diploma thesis deals with topics of traffic safety and glare while driving on the Czech 

roads. The theoretical background is focused on the human sight, whose functionality is 

essential for safe driving. The author describes glare types, measuring options and sources 

of lights in the motor vehicles. Also, light pollution, which causes severe changes in the 

human psyche, is discussed. The aim of the empiric part of thesis was to find out how often 

the drivers are glared on the roads and which lights and motor vehicles inflict a glare the 

most. Furthermore, the author analyses the factors that are linked to the traffic safety and 

human behaviour in the process of choosing car lights. A research sample was consisted of 

553 respondents (540 car drivers, 6 lorry drivers or bus drivers, 7 motorbike or moped rider). 

The author had created own non-standardized questionnaire for data collection. The gained 

data were processed by using program Microsoft Office Excel and hypothesis were verified 

by application of chi-square tests in Statistica 12

They provide a nice view on explored issues on the Czech road and suggest that the glare 

presents serious problem for the Czech drivers. 

Key words: glare, discomfort glare, disability glare, light pollution, traffic safety 
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