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0, Optické spektralni pasmo

VIS NIR ] [ MW ]
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0, Johnsonovo kritérium

Praveepocebnost P 2 50%

detekce - 1 perioda
rozpoznani - 4 periody
identifikace - 8 period
oljelkt ekvivalentmnf
carovy test
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prevzorkovani 1/51
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detekce

prevzorkovani 1/25

rozpoznani
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Transmitace atmosféry

P [ pe ]

absorbce
disperze

a=fT(1,w pT,s)
oc=Ff(A,w, pT,s)
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Snizeni kontrastu a

dosahu

Deformace obrazu,
chyba zaméreni
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12. 7. 2006 0 132
teplota vzduchu T, =36°C

teplota asfaltového povrchu T, =45°C

t, =60s t, =1/1000
vzdalenost rychlokamery od objektu s =307 m

Snimaci objektiv CORRECTAL S5LPJ903, telekonvertorem

f’" =300 mm c=9

h=15m
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0, Turbulence

Snimek hodnocené videosekvence a zpriumérovany snimek
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25.2.2010

Turbulence

Camera Name: morda
Record Rate: 100
Exposure: 9997

Date: 07/19/06

Time: 13:58:57

Frame: 0

Seconds: 0
ps:-1978
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Turbulence

Fluktuace okamzité polohy ,,teéziSté®.
Na levém obrdzku jsou uvedeny 1 odlehl¢é hodnoty.
Na pravém snimku jsou odlehlé hodnoty odstranéne.
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0, Turbulence

W W o\

Fluktuace okamzité polohy ,,tézisté*

i i i i i
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ve sméru osy X 1 s odlehlymi hodnotami  ve sméru osy y 1 s odlehlymi hodnotami.
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Turbulence
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3.72008, 0 10%
teplota vzduchu T,6=24°C

Laser P =50mW, A=532nm

CCD rychlokamera REDLAKE,
snimkova frekvence 100 snimki za sekundu, t, =60s t, =1/1000

vzdalenost rychlokamery od objektu s=2095m

Snimaci objektiv CORRECTAL S5LPJ9034 s telekonvertorem 2x,
f’=300mm c¢c=9

INVESTICE DO ROZVOJE VZDELAVANI



0, Turbulence
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0, .. Kamery — Planckuiv zakon
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L'(T)= jl_ (1,T)-dt,

L'(T)=Z-T* , 5=56697-10"° [Wm K]
JC

M (T)=x-L'(T)=c-T"
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g(Z,T)

)
L (A, T)

Stefaniiv - Boltzmanuv zakon pro Sedé téleso

M(T)=7z-L(T)=¢(1,T)-o-T"




MR:fMP [dM(ﬂ,Tg]] dﬂ.‘l'f [dM(}lTp]] dﬂ-_l__[ﬁ_;{ . [dM(}lTﬂ]] da
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12/01/06 15:58:00 e=0.64 -10- +55
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Snimany

zrcadlo

p=1

Eflﬁr T
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AMATe ar+ [ - [HLAT) g5
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M, = G- fp[ml da+f [M] da
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Od rusivého objetku — odraz v zrcadle
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Teplota uhrnného zareni T, T =
e Ye(T)
Teplota zare T, T — C, 1
C
A S 4y g(1,T)
A-T,

In (4, T)
8(/12,T)

1
Teplota chromatiCnosti T ?
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— MAA(TZ)_ MA/’L(Tl)
M, (1) + M, (T)

O = & 5 (= 10 122 14 =] 15 =20
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generaci

100m 200m =00m 400m S00m 600m 1000m

osvétleni 10° Ix (tmava noc) , cil - vozidlo,
kontrast C =0,3
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O,45+0,64-L(‘°’42)_ 1 7z
2

RozliSovaci schopnost °k?. )

- 10" 10° 10' 10°
log L [cd/m?]
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Obj. ZJO (EOP)
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PNV - AKTIVNI

IR filtr reflektor

ciL | ,‘.

objektiv EOP okular

vlastni pfistroj

[TTITTT
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PNV- Pasivni

, Y 4 Zafeni nocni oblohy
CIL ¥  H

‘/

objektiv ZJO okular

vlastni pfistroj
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fotokatoda stinitko
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. S-l fotokatoda

,lumlnisc. stinitko

—~

+16 kV

/ - obraz scény
; Al / katodova viakno. opt deska
urychlujici el. stat. @
pole ~ S-20 fotokatoda
_-elektronova optika pole formujicich elektrod
anodovy kuzel
_luminisc. stinitko

IEL- stinit. vidknova deska

G en_-_i““---—\ zesileny jas obrazu

s s s

mikrokanalkova

vstupni viaknova
desticka
1

~ optika

luminisc. stinitko
fotokatoda -

viaknova optika
pro vzpiiméni obrazu

mikrokanélkova -
desticka s iontovou bariérou  GaAS/AlSaAs
G 7056 sklenéna
tmavy f“ﬁ'\ _vstupni deska
In tésnéni
metal-keramicky
tubus

luminisc. stinitko

Gen Il

‘* * ** .
* *
* 4k * 3
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18 kV

fotokatoda

anoda \
/>

luminofor
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Heiman,
Némecko, 1938
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®Filmless MCP Type V8070-74

@Conventional Type

INPUT WINDOW

MCP  PHOSPHOR SCREEN

QUTPUT WINDOW
INCIDENT
LIGHT QUTPUT
g ———| LIGHT
= (D)
@—. ——| >
® o l————
®—
— =
= >
® = —.
g— e
@_
Vk  :CATHODE VOLTAGE
Ve - PHOSPHOR SOREEI
V 3
Vk=200V Vs ®  VOLGE

THIN FILM IS USED TO PREVENT ION FEEDBACK
(ELECTRON TRANSMITTANCE: 70 % to 80 %)

INCIDENT .
LIGHT Ry OUTPUT
 — -
F— P — -
@— — | ®
@ Sy — D
— == -
P "= e
® ]
__| Vk :CATHODE VOLTAGE
Vmep: MCP VOLTAGE
VI( = 800 v Vk Vmcp Vs | Vs :ng_ingR SCREEN

SN Ratio

20 % UP,

Cathode Voltage
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vypina¢

ocnice

~ nastavitelny okular

yA[o)
fokusace objektivu
krytka baterie
objektiv baterie
krytka objektivu
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Charakteristiky ZJO urcujici dosah PNV

Charakteristika ZJO

Pomér signal/ Sum

[SNR]

RozliSovaci schopnost

[¢ar/mm], [Ip/mm]

Citlivost fotokatody

[WA/Im]

Zesileni

Maximalni vystupni jas stinitka

[ed - m™?]

Ekvivalentni osvétleni pozadi

[EBI, plx]

| [cd - m™2 /1x] |

25.2.2010

L ]
+* -
T A :
. . =
s . b 4 47
EVROPSKA UNIE il L TH




maly odstup  velky odstup
signal / Sum signal / Sum

48
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Rozligovaci schopnost

100 - D . : - 100

p
------- l-----..l--.-.‘.%l_
7

/I —

car,

¥

10 10
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Rozlisovaci schopnost ZJO jako f-ce
osvetleni

20 éar/mm a rozdilné urovné jasu
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* ¥
*
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rmmn fotokatoda —e—

1800 pA/Im
650 LA/Im

vrstva iontové bariéry s [

s mikrokanalkova desticka s W
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TR Y h v;'rstupniokno ﬁ

® .
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2. generace
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e PROFESSIONAL COMPONENTS ey

3rd gen GaAs 1300 uA/Im

XX1610 650 pA/Im

2nd gen 350 uA/Im

# “Philips Components

ROZVOJE VZDELAVANI

PHILIPS

89070510-12

. L
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o Luminiscencni stinitka

PHOTONIS DEP
Imnage intensitiers

XR5™ 5 P43 XR5™ s ONYX
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0, Halo jev ZJO 3. a 4. generace
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fokusaéni to¢itko
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IMPULS gASElgovaHo ZARENI
4 VYSLANY VYSILACEM ILD

g, 1
IMPULS LASEROVEHO ZARENi
PRIJATY PRUIMACEM ILD
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0, Halem 2

Technische Daten

Sender

Typ Nd:YAG-Laser mit Ramanzelle
Wellenlange 1543 nm

Laserklasse 1M EN 60825/2003

Beobachtungsoptik
Typ 8 x 56

Sehfeld 110 mrad
Entfernungsanzeige

Augensicherheitsabstand (NOHD) O mDatenanzeige 2 x 5stellig, LED

Pulsenergie 10 mJ
Pulsdauer 5 ns
Strahldivergenz 0,8 mrad
Melrate 0,5 Hz
Empfanger

Typ InGaAs-PIN-Diode
alternativ:
InGasAs-Avalanche-Diode

25.2.2010

Helligkeit einstellbar

MelRbereich 50 m - 39995 m
MelRgenauigkeit 5 m
Doppelzielauflosung 20 m
Nahzielunterdruckung einstellbar in
10-m-Schritten

bis zu 5000 m
Erstziel-/Letztziel-Logik wahlbar
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terc s vyznacenou posloupnosti zamérnych bod{
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¢islo zamérného bodu

p. ¢ 1 2 3 4 5
S AS S AS S AS S A S AS
1 1085 0 1020 -65 985 -100 1085 0 1085 0
2 1085 0 1015 -70 985 -100 1085 0 1085 0
3 1085 0 1020 -65 990 -95 1085 0 1085 0
4 1085 0 1015 -70 1015 -70 1085 0 1085 0
5 1085 0 1085 0 1015 -70 1085 0 1085 0
<> 1085 1031 998 1085 1085
<~ 0 -54 -87 0 0
¢islo zdmérného bodu
p. C. 6 7 8 9 10
S AS S AS S AS S AS S AS
1 1080 -5 1085 0 1085 0 1010 -75 1085 0
2 1085 0 1085 0 1085 0 1010 -75 1085 0
3 1085 0 1015 -65 1090 5 1010 -75 1085 0
4 1085 0 1015 -65 1085 0 1010 -75 1085 0
5 1085 0 1015 -65 1085 0 1015 -70 1085 0
<= 1084 1043 1086 1011 1085
<~ -1 -39 1 -74 0
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EVROPSKA UNIE il

RISt

68



naveaeni

INVESTICE DO ROZVOJE VZDELAVANI



Mérici teré Zameérovaci terc¢

Zamerny kfiz

Pfi vyhodnocovani byla zjiStovana zména polohy zamérného kfize vuci poloze
pomocného meériciho terCe
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D Zamerovac
cas :

moving — moving
3000 m
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a jejich stredni
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MERENI 1

KRIZOVATKA V DOPADOVE PLOSE

D=2345m
v =0,6 mrad
D “\ « zamifeno na strfed terce,

* pohyb ter€em doprava po 0,1m
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pt ze byla zmerena spravna dalka

I —V T ¥ r
0.8 B
0.6 -
=04 4
—— D=<2345,2350>
0.2 —— D=<2345,2355> n
0 L [ L L L L
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
chyba zamireni [mrad]
podminena pt sprawne detekce dalky
1‘ r T = r T T
0.8 -
06 W |
=04 g
—— D=<2345,2350>
0.2 —— D=<2345,2355> B
0 L [ L L L L
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
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0,5

0,75

1

=
mamn
1,25

| Smérodatna odchylka stranového zamifeni Sigma(Psi) v mrad |

—#— D = 5000m
—o— D =4500m
e=e=D = 4000m
—€— D =3500m
—&— D =3000m

€ —e— D= 2500m

—i— D =2000m
=& D =1500m
—o— D=1000m
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1) p;, =0,1; 2)p;,=0,01; 3)p;,,=1.10% 4) p,,=1.107; 5)
P, = 1.1015
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S=600m
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3,5 mrad

<t - PR
T S
e CCTTT T TT Y T RN PPRPRPPNPRNPRPRPRP SR 1
................................................................................................................................
.........................................................

B S B |Mﬂwm -
3 900 3 950 4 000 4 050 4 100 4 150 4 200
t-t0 [ns]




10

10—10

10"

PP

10

10™*°

10—18

10-20

10

/]
/

//

/|

/

-3

a,, =3-107

a,,, =3-10"

EVROPSKA UNIE i

. L

INVESTICE DO ROZVOJE VZDELAVANI



INVESTICE DO ROZVOIJE VZDELAVANI gf i : Il



mefen dlka méfeni dalka
1 10045 11 8490
2 17945 12 7275
3 18675 13 8010
4 13930 14 15705
5 5255 15 12940
6 9445 16 13535
7 13625 17 10400
8 7810 18 5495
9 9025 19 12625
10 4800 20 5930

Aa=65dc, Aeg=65dc odSlunce
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Spektralni intenzita ozareni
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chyba As/px

As [m]
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