
tƻŘǇƻǌŜƴƻ Ȋ ǇǊƻƧŜƪǘǳ ht ±±± αtŀǊǘƴŜǊǎƪł ǎƝǙ Ǿƻōƭŀǎǘƛ ǾȇȊƪǳƳǳ ŀ ǾȇǾƻƧŜ ȊƻōǊŀȊƻǾŀŎƝ ŀ ƻǎǾŠǘƭƻǾŀŎƝ ǘŜŎƘƴƛƪȅ ŀ 
ƻǇǘƻŜƭŜƪǘǊƻƴƛƪȅ ǇǊƻ ƻǇǘƛŎƪȇ ŀ ŀǳǘƻƳƻōƛƭƻǾȇ ǇǊǻƳȅǎƭάΣ ǊŜƎƛǎǘǊŀőƴƝ őƝǎƭƻΥ /½ΦлнΦмΦлмκлΦлκлΦлκмтψлпфκлллупннΦ

±ŀŘȅ ǊŜŦƭŜƪǘƻǊǻ ŀ ǇƭŀǎǘƻǾȇŎƘ ŘƝƭŎǻ

tŜǘǊ ~ƳƝŘΣ tŀǾŜƭ tŀǾƭƝőŜƪ

{ǇƻƭŜőƴł ƭŀōƻǊŀǘƻǌ ƻǇǘƛƪȅ ¦ƴƛǾŜǊȊƛǘȅ tŀƭŀŎƪŞƘƻ ŀ CȅȊƛƪłƭƴƝƘƻ ǵǎǘŀǾǳ 
!ƪŀŘŜƳƛŜ ǾŠŘ 2ŜǎƪŞ ǊŜǇǳōƭƛƪȅΣ
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Å ¨ƪƻƭ
Å ǾȇǾƻƧ ƳŜǘƻŘȅκƳŜǘƻŘ ǇǊƻ ŀǳǘƻƳŀǘƛŎƪƻǳ ƛŘŜƴǘƛŦƛƪŀŎƛ ǾŀŘ Ǿ ƪǊȅǘǳ ǇǌŜŘƴƝƘƻ 
ǎǾŠǘƭƻƳŜǘǳΦ

Å LƴǘŜǊƴƝ ǇǌŜŘǇƛǎ I9[[! NormIbстлнрψ! όƪƭŀǎƛŦƛƪŀŎŜ ŘŜƪƻǊŀǘƛǾƴƝŎƘ ǾŀŘύ

YǊȅŎƝ ǎƪƭƻ ǇǌŜŘƴƝƘƻ ǎǾŠǘƭƻƳŜǘǳ

yŜȊ ƪǊȅŎƝƳ ǎƪƭŜƳ ǎ vadami

~aN5, P., H!±w#b9Y, V., P!±[N29Y, P., IVANOV, G. DetekceŘŜƪƻǊŀǘƛǾƴƝŎƘvadƪǊȅǘǻǇǌŜŘƴƝŎƘǎǾŠǘƭƻƳŜǘǻ(ǎƻǳƘǊƴƴłȊǇǊłǾŀ).±ȇȊƪǳƳƴł ȊǇǊłǾŀ őΦ рслκ{[hκнлмуΦ 
hƭƻƳƻǳŎΥ {ǇƻƭŜőƴł ƭŀōƻǊŀǘƻǌ ƻǇǘƛƪȅ ¦ƴƛǾŜǊȊƛǘȅ tŀƭŀŎƪŞƘƻ ŀ CȅȊƛƪłƭƴƝƘƻ ǵǎǘŀǾǳ !ƪŀŘŜƳƛŜ ǾŠŘ 2ŜǎƪŞ ǊŜǇǳōƭƛƪȅΣ нлмуΦ

Å Vzorky s vadami
Å ƳŀǎǘƴŞ ȊŜǾƴƛǘǌΣ ǑƪǊłōŀƴŜŎΣ
Å voda na povrchu skla pod lakem,
Å ƳŀǘƴŞ όƴŜǊƻǾƴȇ ǇƻǾǊŎƘ Ǿȇƭƛǎƪǳ ǇƻŘ ƭŀƪŜƳύΣ
Å ƳŀǎǘƴŞ/voda na povrchu skla pod lakem,
Å prachna povrchu skla,
Å ǇƻǑƪǊłōłƴƻΣ
Å ȊłǎǘǌƛƪΣ
Å ŎƛȊƝ ǘŠƭƝǎƪƻ,
Å ǑƭƝǊŀ Ǿ őƛǊŞ,
Å ǇƻŘǎǘǌƛƪȅΣ
Å mapy,
Å ƴŜŘƻƭƛǘŞΦ

Å Kde detekujeme vady
Å őŜƭƴƝ ǇǊǻǎǾƛǘƴł ǇƭƻŎƘŀΦ

Å tƻőŜǘ ȊƪƻǳǑŜƴȇŎƘ ƳŜǘƻŘ
Å 12 (2017), 4 (2020), 2 (2021).

Å 5ǊǳƘ ǇƻǳȌƝǾŀƴȇŎƘ ƳŜǘƻŘ
Å ǇǊǻŎƘƻŘƻǾŞΦ

Å 5ǊǳƘȅ ǾŀŘ ǇƻŘƭŜ ǾƭƛǾǳ ƴŀ ǎǾŠǘƭƻ
Å ŀƳǇƭƛǘǳŘƻǾŞΣ
Å ŦłȊƻǾŞΦ
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±ŜǊǘƛƪłƭƴƝ ǇǊƻŦƛƭ ƪǊȅǘǳ 
ǎǾŠǘƭƻƳŜǘǳ

hōǊŀȊ ǇƻȊƻǊƻǾŀƴȇ ƪŀƳŜǊƻǳ

{ƭŜŘƻǾŀƴȇ ƻōƧŜƪǘ ǎ ǾŀŘƻǳ Ǿ ǇǊǻǎǾƛǘƴŞ őłǎǘƛ5Ŝǘŀƛƭ ƻȊƴŀőŜƴƝ ǇƻȊƛŎŜ ǾŀŘȅ

hōǊŀȊ ǇƻƳŜǊŀƴőƻǾŞ ƪǻǊȅ ƭŀƪǳ
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ -ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ

Fresnelova difrakce

Sestava

21,5 mWǇǌŜŘ 
ǇǊƻǎǘƻǊƻǾȇƳ ŦƛƭǘǊŜƳ

700

1500

ǾȊŘłƭŜƴƻǎǘ ƪŀƳŜǊȅ
od matnice: 670 mm

75

110

135

230

{ŜǎǘŀǾŀ ǳƳƝǎǘŠƴŀ ƴŀ 
ŀƴǘƛǾƛōǊŀőƴƝƳstole

Typy vad:
Å ŀƳǇƭƛǘǳŘƻǾŞΣ
Å ŦłȊƻǾŞΦ

Å YǊƻƪ ǎƪŜƴƻǾłƴƝ
Å 0,25 mm.

4



tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ -ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ όCǊŜǎƴŜƭƻǾŀ ŘƛŦǊŀƪŎŜύ

voda na povrchu skla pod lakem

Ȋłǎǘǌƛƪ
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ -ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ όCǊŜǎƴŜƭƻǾŀ ŘƛŦǊŀƪŎŜύ

ǑƭƝǊŀ Ǿ őƛǊŞ

6

ƳŀǘƴŞ 
όƴŜǊƻǾƴȇ ǇƻǾǊŎƘ Ǿȇƭƛǎƪǳ ǇƻŘ ƭŀƪŜƳύ



tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ -ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ όCǊŜǎƴŜƭƻǾŀ ŘƛŦǊŀƪŎŜύ

ƳŀǎǘƴŞκǾƻŘŀ ƴŀ ǇƻǾǊŎƘǳ ǎƪƭŀ ǇƻŘ ƭŀƪŜƳǇƛȄŜƭȅ ǘǾƻǌƝŎƝ ǾŀŘǳǾȇǎƭŜŘŜƪ ǾȅƘƻŘƴƻŎŜƴƝ
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ -ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ όCǊŜǎƴŜƭƻǾŀ ŘƛŦǊŀƪŎŜύ

Schopnost detekce vad

Vada
aŜǘƻŘŀ ƴŀ ōłȊƛ 

Fresnelovy difrakce
(%)

ƳŀǎǘƴŞȊŜǾƴƛǘǌ, ǑƪǊłōŀƴŜŎ 0

voda na povrchu skla pod lakem 100

ƳŀǘƴŞ(ƴŜǊƻǾƴȇpovrchǾȇƭƛǎƪǳpod lakem) 0

ƳŀǎǘƴŞκǾƻŘŀ ƴŀ ǇƻǾǊŎƘǳ ǎƪƭŀ ǇƻŘ ƭŀƪŜƳ100

prachnapovrchuskla 100

ǇƻǑƪǊłōłƴƻ 0

Ȋłǎǘǌƛƪ 50

ŎƛȊƝǘŠƭƝǎƪƻ 75

ǑƭƝǊŀv őƛǊŞ 75
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ -ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ όCǊŜǎƴŜƭƻǾŀ ŘƛŦǊŀƪŎŜύ

ǇƻŘǎǘǌƛƪȅ, mapy

A-/Υ ±ȇǎƭŜŘŜƪ ǎƪŜƴƻǾłƴƝ 
s krokem po 0,25 mm.

5Σ 9Υ ±ȇǎƭŜŘŜƪ ǾȅƘƻŘƴƻŎŜƴƝΦ

ǊƻǘǳƧƝŎƝ ǎǘƝƴƝǘƪƻƴŜǊƻǘǳƧƝŎƝ ǎǘƝƴƝǘƪƻ

ƴŜǊƻǘǳƧƝŎƝ ǎǘƝƴƝǘƪƻ

A B C

D E
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ -ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ όCǊŜǎƴŜƭƻǾŀ ŘƛŦǊŀƪŎŜύ

Å tŀǊŀƳŜǘǊȅ ǇǊƻ ǎƪŜƴƻǾłƴƝ krytu
Å dŞƭƪŀǎƪŜƴƻǾŀƴŞƘƻkrytu: 600 mm,
Å dŞƭƪŀkrokuǎƪŜƴƻǾłƴƝ: 0,25 mm,
Å cŜƭƪƻǾłdobanaǎƪŜƴƻǾłƴƝŎŜƭŞƘƻkrytu: 7 s,
Å pƻőŜǘǎƪŜƴƻǾŀƴȇŎƘǵǎŜƪǻ: 3,
Å zǇƻȌŘŠƴƝmeziŘǾŠƳŀpoǎƻōŠƴłǎƭŜŘǳƧƝŎƝƳƛǎƪŜƴƻǾłƴƝmi: 0,5 s.

Å Ostrostobrazu
Å o kolikǇƛȄŜƭǻse ƳǻȌŜposunoutobrazōŠƘŜƳexpozice: 0,5 pixel.

Å SƴƝƳŀő
Å ǵǊƻǾŜƶƪǾŀƴǘƻǾłƴƝ: 10 ōƛǘǻ,
Å pƻőŜǘǇƛȄŜƭǻǌłŘƪƻǾŞkamery: 1024 pixel,
Å pƻőŜǘǾȅőƝǘŀƴȇŎƘǌłŘƪǻkamery: 8.

Å VȇǎƭŜŘƪȅ
Å rychlostposuvuobjektu: 300 ƳƳϊǎ-1,
Å mŀȄƛƳłƭƴƝŜȄǇƻȊƛőƴƛőŀǎ: 0.208333 ms,
Å sƴƝƳƪƻǾłfrekvence: 1200 fps,
Å pƻőŜǘǇƻǌƝȊŜƴȇŎƘǎƴƝƳƪǻ: 2400,
Å dŀǘƻǾȇtok: 11.7188 MB/s.

Å 9ŦŜƪǘ ǾȅǎƻƪȇŎƘ ƻǘłőŜƪ ǎǘƝƴƝǘƪŀ

Å ǾƝǌŜƴƝ ǇǊŀŎƘǳΣ

Å ŦŀƭŜǑƴŞ ǾŀŘȅΦ

½łǾŠǊΥ
Å ƪƻƴǘǊŀǎǘ ƻōǊŀȊǳ ǇƻƳŜǊŀƴőƻǾŞ ƪǻǊȅ ƭŀƪǳ όhtY[ύ ǎǊƻǾƴŀǘŜƭƴȇ ǎ ƪƻƴǘǊŀǎǘŜƳ ǾŀŘȅ ȊǾȅǑǳƧŜ Ǿȇǎƪȅǘ ŦŀƭŜǑƴȇŎƘ vad,
Å ƳŜǘƻŘŀ ƴŜǾƘƻŘƴł ǇǊƻ ƪƻƴƪǊŞǘƴƝ aplikaci.

{ƪƭŜƴŠƴŞ ǎǘƝƴƝǘƪƻ ǎ őŜƭƴƝƳ 
povrchem z vrstvy BaSO4
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ ςőłǎǘŜőƴŠ ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ

LED

Typy vad:
Å ŦłȊƻǾŞ

~1000 ~500~60

Sestava

[ŀōƻǊŀǘƻǊƴƝ ǇǊƻǾŜŘŜƴƝ ǎŜǎǘŀǾȅ

110

150

±ȇƘƻŘȅΥ
Å ƴƛȌǑƝ ƪƻƴǘǊŀǎǘ ƻōǊŀȊǳ ǇƻƳŜǊŀƴőƻǾŞ ƪǻǊȅ ƭŀƪǳ όhtY[),
Å ƪƻƴǘǊŀǎǘ ǾŀŘȅ ǾȅǑǑƝ ƴŜȌ ƪƻƴǘǊŀǎǘ OPKL,
Å ƻǎǘǊƻǎǘ ƻōǊŀȊǳ Ǉƻ ŎŜƭŞ ǇƭƻǑŜ ǎƴƝƳƪǳΦ
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ ςőłǎǘŜőƴŠ ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ ό[95ύ

ǇƻŘǎǘǌƛƪȅ, mapy ǾȇǎƭŜŘŜƪ ŘŜǘŜƪŎŜ ǾŀŘ

N5-03 12



tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ ςőłǎǘŜőƴŠ ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ ό[95ύ

mapy/lis ǾȇǎƭŜŘŜƪ ŘŜǘŜƪŎŜ ǾŀŘ
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ ςőłǎǘŜőƴŠ ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ ό[95ύ

mapy/lis ǾȇǎƭŜŘŜƪ ŘŜǘŜƪŎŜ ǾŀŘ

LM-07
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tǊǻŎƘƻŘ ǎǾŠǘƭŀ ƪǊȅǘŜƳ ςőłǎǘŜőƴŠ ƪƻƘŜǊŜƴǘƴƝ ȊŘǊƻƧ ǎǾŠǘƭŀ ό[95ύ

ǎǘǌƝōǌŜƴƝΣ ǑƭƝǊȅ Ǿ őƛǊŞ ƻōƭŀǎǘƛǾȇǎƭŜŘŜƪ ŘŜǘŜƪŎŜ ǾŀŘ
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