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Tartalom

Technikai felderités és elektronikai harc
- Doktrina elemek
- Mlveleti osszefliggések
Szoftver radio alapu eszkozok
- Szoftver radios készilékek
- A szoftver radio technologia alapelve
- Fizikai méret csokkenés, képességek novekedése
Felderito eszkozbazis
— Kereso vevokésziilék
— Monitoring vevokésziilék
— Demodulator és dekoder
— Tarolo szerver
Rendszer integracio
— Mobilizalhato kivitel
— Intergralt allomasok
— Vezérlo programok
— Kijelzési képességek
— Jelfelfedési funkcionalitas
— Napldzas és adtbazis
Osszefoglalas
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Zeacax

Technikai felderités és elektronikai harc doktrina elemek

o A felderités minden orszag sajat feladata
NATO Allied Joint Publications AJP 3.6

o ISTAR képessegekkel rendelkezo felajanlott csapatok
NATO 2006 Force Proposals for Hungary (2006-2016), ELO583

o Képességalapu haderofejlesztést kell megvaldsitani, amely
lehetove teszi a hatékony reagalast a biztonsagi kornyezet
valtozasaira. A hadfelszerelés fejlesztésenek legfontosabb
feladatai: ....

— a technikai felderit6eszkdzok rendszerbe allitasa.

Magyar Koztarsasag Nemzeti Katonai Stratégia 2009
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Radidelektronikai eszk6z modell

Traditional implementation

Software Defined Radio based implementation

Domain
conversion
A/D and D/A

Analog
processing

Digital
processing

RF

technology
H ' m@\( e b“

Conversion
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SDR megvalositasi szintek

i

Analog  Digital

Digital
signals

Analog Digital
Digital
BB

Analog Digital
Digital
IF

Digital v

RF

Analog Digital
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DCU-314
Max. 4 analog I/O channels

1 clock I/O channel
80Msps/14bit sampling
500MHz bandwidth

80 bit front-end bus

Xilinx Virtex II FPGA
64bit/66MHz PCI interface

DRU-304
Max. 4 analog I/O channels
1 clock I/O channel
80Msps/14bit sampling
500MHz bandwidth
Xilinx Virtex II FPGA
Max. 16 digital tuner
64bit/66MHz PCI interface
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Kereso vevokeszilek

. SR5-3000 1280*1024 version ¥1.0 06.03.05.

File Yiew Conkral Options

—lEl

Help

Frequency Search | Channel Search
130

20—

100

11.200

1z.000

1z.100

1z.z00

1z. 200

1z.400

1z_800

1z.&00

1z.700

(BRI R RN
cmiad SR da s I e s =in e e

HTY ]

|

Beamngl Histogram ~ Markers |

Tuning ﬂ
Marker 1 Bhil
— Tuning -
Marker 2 A ZI
Bearing -
Marker 1 50 :I
Bearing ﬂ
Marker 2 805
I 0.2401 MHz I 0

[CENTER[MHz] | SPAM[MHz] |
[RES[KHzfpix] [FILTER[MHe]
| wWINDOW

Paussin ¥
Freguency -Amp\ituda Markersl

Sampling IDa\ay | Markarsl

18:39:00

| Sunday, March 05, 2006

rEurst timing

s ] Timemarler |

> m

For Help, press FL

Thread return =0

Sampling =80 MHz
Center =12 MHz
Span =5MHz
Start =10 MHz
Stop =14 MHz
Decimation =16

Burst length = 80000
Resalution = 1 kHz/pix

Burst period = 4000000
Display period =1

Buffer size = 160000
SP Buffer size =200

Info - Inkernal generatorl

[Frequency = 12,612 MHz  Amplitude = -071 d&

e |

*40MHz instantaneous
bandwidth

e1ms time resolution
¢1KHz frequency
resolution

«1200/3200 pixel
display

eFull or partial
bandwidth processing

SRS-3000 receiver
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Monitoring vevokészulék

-

. GAM-3000 (Build Aisg 12 2007)

——= —— eIntegrated front-end
L W-Iﬁ S tuner
meue Jream LT[ ¢20-3000MHz VUHF
{ 5 3] -
S M o= 01,5-32MHz HF
’ _ «400KHz IF bandwidth

2208 | B pe - 5 [P i |

— e - «AM/FM/SSB/ISB
NEN E-_L-ﬁj demodulation

Bandwadth Cifpet Dremocisior ([Gan conhol i
I" Smh

NEE e -Ha.lrd disk recording
facility

Sehup Clugi roubegg [ IF 8 Flls !

I~ #Feafis [ 0% Fis
2B | e ) M I AFtaiiet [ IDioMe S_WI

'1-pna.! “ - = I Corte mound IF Fq:w,

| Em S| e
i WD 2 HEM

Bla O Bttty Dirveasebudaier |G ord Bk |
I Sausich

S0y I—__i I—__J
P é s “ i = {: 'Q’EI:
303 [Fan ™ =] ygel Mate -.-m sOLE

Tos =
1032 Setip Dukont g [ IF ko File
" AFwFie [ 10 Fie

Diis =
fie ] m m AFoMet T 106 Ret M

L TER
#os §

l‘ * El'hlﬁ';n‘lﬁlb Al #MEHV)I{T_‘I*)‘JB

r ™ Center sowrd IF Froguercy

vl | sz |
w02 | M |

Barcdvdih Oflzet Demeddaby Gancorbel | Aude

.
I—me —l—ﬂluas ¥ % A6 —| r somc i A
i VDLS:‘.}LE‘

Sop | Ot robrg [ IF b File |
I iFeafie [ 0o Fie
1208 | kB = Lo | e e 2

i COOTIAS 1740520 SRM-3000 receiver
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Demodulator es dekoder

T L oo DOeoT ] eDifferent signal input
e SO o=l interfaces
eDigital demodulators
eLarge number of
signal decoding
Advanced signal
analysis functions
ePowerful signal
intelligence tools
eSignal classification
option

|

[ -
R I.|I.II.I 1]
N1 TESTING

FTRYRYRYEIRYRYRT
Bl ELREeRENEaEE

LIC

I' Pyt Che it
I oA e Sl i ‘_|.|| TESTIHG

:I'I: RTRVRVEVEVREVEVEY

ESCECRTREEEE:

]
g — |

[=Fois]

=

=]

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

P agréteds 120N, b oflet &
[m Tysa

T Epche T  CpowFmg  Dpdedlah 1 Baparcy Pran |
gl Traghorw Bl 20

A

I Fusias
distart] Fibare shopfro (@ Centurion - ... wHamGy s SDW-3000 decoder
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d‘StartIJﬁéE-_ﬁ?‘Qﬂ*:Eeﬁ

I é DCU Sample Application

W 655-3000 Streaming Server ¥1.0.1 Build 28

Elle  Help

Selected File: |II-:‘,5hared‘\tsf‘\aDD\d+ime.wnci

Input: | Filkered = Attenuation: |0 d& -

Status

i)

Current Date: 2002-01-01 23:36:12

Elapsed Time: 00:00:03 Free Space!
Time Remaining: | 00:00:24 Disk Cache:
Status: Zapturing 121,16 MEjs Dropout:

Input peak level: |

Attenuation:

Disk Capacity: | 70,05 GB (00:07:17)

59,95 GB (D0:06:14)
2,408-001 (1651}

965 d8 | solected Input:

——

T

Fleyback | siop |

”é Plot window

www.sagax.hu 11/23

& 555-3000 Streaming Ser...

| ‘ |®_ 12:35 AM
i[ﬂ Wednesday

eCompact design with
graphical user
interface

eUp to 40MHz wide
instantaneous
real-time bandwidth
eAnalog or digital
input and output
eUp to 8TB storage
capacity in 4U
eStand-alone or
network access

S$SS-3000 server
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KOonnyu jarmuives nagy mobilitasu telepités

“Transit cases
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Felderito és zavaro allomas

- DF )( OF artera
h antenna EI
78237
connections o
Signal distributor =+ Atenna Selisw
Signal selector ] Signal selector Hermonic flter v
i % T v‘ + * ‘r T Receiver Receiver
i . . . Radio GPS
Radio GPS ] Receiver tuner ] Receiver tuners ( Relali‘ " ei‘ eEPr Booster amplifier tuner tuner
Relay Receiver 4 1] r W y wecaive ,& 3 + T
1a 5 ) .
Panoramic receiver i *’ vy t | , Powier amplifier ] Panf) e “"“””9?”9
- - receiver receiver
} 1 I Monitor receivers IT
5 [ ‘
C:l ] Receiver tuner T D Up converter tuner
+ ‘ ‘r Ethamet
. ; connations
] Panoramic receiver Q Signal generator
ECM [ ] ECM |
workpost control I Ethernet HUB workpost control l Serial to Ethernet "1 Ethernet HUB | Power unit
TCP/AP network TORIP natwark
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COMMUNICATIONS

Allomas prototipusok (12U 19” méretben)

Fle View Control Optins Help

£ Honitoring Station

=lolx| Sagax Jamming Station
Fie View Control Options Help
5";" :"""" e P ?“’“"95”"6 S f’c‘f‘”‘“" L"“" it g“":': e ':““:"R:’:"S s More irfo Remove lodulation Properties Source Source Properiies Responsive Ja..  Schedule Seftin.. | LastRun Creation Time
B ,:;"“: e e R:“‘ r"“"‘"”pimm‘“” S S ” I—% ok L B 2,5 kHz deviation Wobbulate.. 1500 Hz Center, 500 Hz freque.. NotResponsive  Netscheduled  Notrunnedyet  2008. okisber 20..
e —— oo Sogped Soee - . View. 5 kHz deviation Wobbulste.. 1500Hz Center. 500 Hz freque.. NotResponsive  Notscheduled  Notrunnedyet 2008 okidber 20
EA Montorn...| Trgger: None: Reacli. | Trigger: Running: Reaction: Stopped Lol -20dBm [Reactons 7] Selecta reaction rom the dopcr \MHz bandwicth None Not avaiable NotResponsive  Notscheduled  Notrunnedyet 2008 okidber 20
ol | » New. B Save as.
Resource distribution -Frequency settings Reaction seftings o =
= § ’ e -
r;n::: ;;::.sm S oncy S0 ncy B g [ RECO Sigrnal Lovel M 18 2008
Record 1Q a
F saM ¥ SRM 98000,000 B 108000 000 B ¥ Record Audio J o
_ - i e File name: Loc.: 47°:29°21"N, 19"-0410°W
Prority: [0 =] | | Priorty: [500 =] [ step a1 B Otasks in Task store Ner..
Extract Direction  v| & 5
700000 000.00 100,00 = [C:\record003.SMR 0 clements in PT store
[l ) 10010000000 = [fDurstion 0 sloments in EF storo Ferm s e
€ Owni € Desctional 100 200 000.00 Fill Clear @ One Measure ‘ e Band selection 415:43:19
C Dummyload (" Exemal 100 300 000,00 = C Time span fs1[0 = CHECK TR = Sl i) Start Stop type ion source SR e
100400 000.00 1T Manual settings I™ Compress data STOP O VL 3 AM o Tono 3 . oktéber 21.
100 500 000,00 |[Restsa [ Bumt Vs Tiigoes 1=ts ‘ ﬁ & VHFEH 1000000,000 =il 1000000,000 = |Sing|
100600 000.00 [ Resource Satus | Resource Alocation O UHFL
3 50 3
100 700 000.00 311 L1 he Tk foats O UHFH
- Trigger seftings

Step[KHz] | Dwell[ms]

T~ Schedule settings

Loc.: 47°29"21"N. 180410°W
AMIDE] il 3 tasks in Task store
625 3| 00 % 0 = 1200 2 17 cloments in PT storo
Arterna ssecton
SCHEDULE
Level =] [ Level Trigger I : O omi O Dunmyioss
Epen O Dirctional O Btemal CHECK
o [Once 7] € immediately L
evel [dBm]
r cn T
[Standimel| [ Aterime) : Traremitersefings
| 10 H o o (20 | 10 = [minutes ~

[] Responsive jamming ~ [] Schedule setiings Frequency

Weasured Frequency | Level

SGJLog | SGU-STT Status | SRS Status

Spectra | Spectrogram| Signal Level | Audio | Direction Finding | Direction WaterFall | Activity Table | Single Measure | List of Intrests | 1-Q domain|
Display Seftings
Resolution [kHz/pixel]

5 KHz/pixel ~

~Manual Recording ‘

[ File name: |

Browse
I Compress data
START | siop

Divider [pixel/dB]: [1.00 %

Reference [dBm]: [0

Get Noise Mask

Felderito (ESM) allomas Zavaro (ECM) allomas
0.09-3000MHz frekvencia tartomany Ado 100-500MHz frekvencia tartomany
2/4 fiiggetlen kereso6 vevokeésziilék Folyamatos és feleld (responsive) iizemmod
4/16/64 monitoring csatorna 100ms valaszidejii akcioképesség (1ms opcid)
Helyi vagy tavoli rogzitési lehetoség Széles adaptalhaté modulalé jelkinalat
Iranymérési képességekkel bovitheto 1000W ado kimeno teljesitmény
Helyi vagy tavoli vezérlés lehetosége Akkumulatoros iizem csokkentett képességekkel
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COMMUNICATIONS
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Spectrum Display

Specira | Spectrogram | Signal Level | Audio | Direction Finding | Direction WaterFall | Activity Table | Single Measure | List of Intrests | I-Q domain
Display Setiings

o | Manual Recording
Selected Receiver -10 () Selected Frequency
MySRS | -zo 103 000 % kHz

Scannin Params A () Selected Band
Center: 103.00 MHz il From (98 000 % kHz
Bandwidth: 10.00 MHz
Resolution: 1,00 kHz Te [108 000 > kHz
Burst Time: 10 ms -&0
Main Task
e !
Serving Triggers: ] z - :
Serving Reactions: -50 - ; - : : ) File name:

=110 —.

e ] [] Compress data
-1z20 START STOP
-140
AmpOff AmpDiv 7
160 e e
P ¢ [0.50 : 100000 101000 > T hz000 Toanoo N 105000 106000 107000 e Get Noise Mask

Spectra Spectrogram | Signal Level J#fidio | Direction Finding | Direction WaterFall | Activity Table | Single Measure | List of Inirests | I-Q domain|

Display Settings 4 |- Manual Recording

Selected Receiver -10 ) Selected Frequency
MySRS w| -zo 103 000 % |kHz
Scannin Params el (O Selected Band
Center: 103.00 MHz =20 From 98 D00 % | kHz
Bandwidth: 10,00 MHz

Resolution: 1,00 kHz To [108000 =|kHz

Burst Time: 10 ms -60 . : -
Main Task o i i i
5 !g TR"gg“N:‘s_ o B J i File name:

-Loo

-110
o [ Compress data

[ | [ |
Di=play Resolution
11.00 kHz/pixel 1§
L -140
-150

AmpOff AmpDiv

rs [ ~ G M =
0 <) 050 - Llogzan 102200 102400 L2500 logzg00 102700 102800 lozg00 lo4000 ¥ Get Naoise Mask
£
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Spectogram Display

Display Setngs——

Selected Receiver

Signal Level | Audio | Direction Finding | Direction WaterFall | Activity Table | Single M | List of Intrests | I-Q domain|

i MySRS w

Scannin Params
Center: 103.00 MHz
Bandwidth: 10,00 MHz
Resolution: 1.00 kHz
Burst Time: 10 ms
Main Task

Serving Triggers:
Serving Reactions:

Display Resolution

11.00 kHz/pixel v

)

Manual Recording
() Selected Frequency

(103000 % kHz

O Selected Band

From |98 000 * | kHz

~ To [108000 2 kHz

File name:

Browse...

[] Compress data

START STOP

|—3U rs | i025 ~ 100000 101000 10z000 10z000 104000 o 105000 107000 \: Get Maoise Mask
=R b T | >
| Spectra| Spectrogram | Signal Level | Audio | DirectiggTading | Direction WaterFall | Activity Table | Single M | List of Intrests | R\domain |

‘Display Setiings

Selected Receiver

~

|MySRS v

]
i:
i

Scannin Params
Center: 103.00 MHz
Bandwidth: 10.00 MHz
Resolution: 1,00 kHz
Burst Time: 10 ms
Main Task

Serving Triggers:
Serving Reactions:

AmpOf | AmpDiv

10400

ERNE

lozz00 102200 102400 lazs00 lozs00 loz700
|

Manual Recording
() Selected Frequency

103 000 % | kHz

O Selected Band

From |98 000 * | kHz

To |108 000 % | kHz

File name:

Browse...

[] Compress data

START STOP

Get Noise Mask
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Directogram Display

Signal Level | Audio | Direction Finding | Direction Waterfall | Activity Table | Single Measure | List of Inirests | F-Q domain

| Spectra
Display Settings | Manual Recording
(O Selected Frequency

[to3oo0 % khe

Selected Receiver
MySRS =
O Selected Band
From |98 000 4 | kHz
To (108000 = |kHz

Scannin Params

Center: 103.00 MHz

Bandwidth: 10,00 MHz
Resolution: 1.00 kHz -
Burst Time: 10 ms B
Main Task 7
Serving Triggers: =

hlnr e e o

Serving Reactions: File name:

Browse...

[] Compress data

Display Resolution 2
3 START STOP

[11.00 kHz/pixel |+

AmpOff AmpDiv T

-30 -~ 0.25 ~ lozooa 102000 104000 - 10'1‘0-00

- = Get Noise Mask

| Specira| Spectrogram | Signal Level
Display Settings _#| Manual Recording
| O Selected Frequency

103 000 % | kHz

) Selected Band
From |98 000

To |108 000 % | kHz

Selected Receiver
MySRS v

Scannin Params
Center: 103.00 MHz
Bandwidth: 10.00 MHz
Resolution: 1,00 kHz
Burst Time: 10 ms
Main Task

Serving Triggers:
Serving Reactions:

kHz

File name:

[] Compress data
Display Resolution
START STOP

AmpOff AmpDiv z

I = | = 12200 loz200 103400 lozs00 102800 103700 103500 Lozg00 104000 ¥
-30 0.25

Get Noise Mad
| < > Get Noise Mask
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Level threshold

Display Settings
Selected Receiver
10.1.1.131

Scannin Params

Power Spectra | Power Spectrogram | Direction Spectra | Direction Spectrogram | Masked Spectra| Masked Spectrogram | Current Signal Log | Signal History

-~

Audio
Manual Recording
(O Selected Frequency

-
-

0.50

181000 lgz000 1g2000 154000 1g5000 ¥

104 000 S | kHz
Selected Band
Center: 104.00 MHz From |99 500 ~ | kHz
Bandwidth: 9,00 MHz hd
Resolution: 1,00 kHz To |108 500 + | kHz
Burst Time: 10 ms
Selected Task File name;
ssdf sdsdf v
[[] Compress data
Display Resolution
START STOP
5 z/pixel |7
AmpOff AmpDiv
_D 5 [:|-5_[:l s | lolo00 lozooo loz000 104000 105000 Get Moise Mask
Power Spectra | Power Spectrogram || Direction Spectra | Direction Spectrogram | Masked Spectra | Masked Spectrogram | Cumrent Signal Log | Signal History
Display Settings # | Manual Recording
Selected Receiver Selected Frequency
[10.1.1.131 v 163 000 s | kHz
Scannin Params (0 Selected Band
Center: 163.00 MHz From | 16 0 o |kHz
Bandwidth: 6.00 MHz 000 x
Resolution: 1,00 kHz Te 166 000 * | kHz
Burst Time: 10 ms
Selected Task File name
taxis blokk v
[[] Compress data
Display Resclution
START STOP
iz /pixet e
AmpOff AmpDiv

Get MNoise Mask
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Detected signals

Power Spectra | Power Spectrogram  Direction Spectra  Direction Spectrogram Masked Spectra  Masked Spectrogram | Current Signal Log = Signal History | Audio

Display Settings - | Manual Recording
Selected Task -10 () Selected Frequency
ssdfsdsdf w | =20 104 000 % kHz
Scannin Params =20 ) Selected Band
m;ﬂfﬁ“m“nzm o Fom(99500 2 |kHz
Hosckson 110k v To 108500 2 |khz

=90
=100

=110

Display Resolution gt

=130
v

=140

=150
AmpOff AmpDiv

0 < 0,50

-

4)

#9500
<

File name

Brow

[C] Compress data

START STOP

Power Spectra | Power Spectrogram | Direction Spectra | Direction Spectrogram | Masked Spectra | Masked Spectrogram | Current Signal Log | Signal History | Audio

©

Display Settings
Selected Task
ssdf sdsdf w

Scannin Params

Center: 104,00 MHz
Bandwidth: 9,00 MHz
Resolution: 1,00 kHz
Burst Time: 10 ms

Display Resolution

7 /pixel ¥

AmpOff AmpDiv
0 % | |0.50 &

| Manual Recording

() Selected Frequency
104 000 v | kHz

() Selected Band
From |99 500 % kHz

To [108500 2 |kHz

File name:

Browse...

[] Compress data

START STOP

Get Noise Mask
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Monitoring Station

Current signal log list

Fle  View Control Options Help
Name Pricrity Running State Frequencies | Trigger Trigger Params Reactions Reaction Params Schedule Creation Time [ Mare info... ] [ Edit ] [ R ]
[] Commerc... Threshold: 0; Re.. 93000-1080.. Level 0dB Record Audio  AM_DSE demodulati... Nt scheduled 2009.02.24. 18:...

Resource distribution Frequency settings Trigger settings
Trigger il Start frequency Stop frequency
e i Ma 18, 2008
S8000,000 108000,000 Y
| b | Loc.: 47°:29':21"N. 19°:04":10"W
Priority: 0 = Priority: 0 = D tasks i
e L 2 ——ee M ek in Task store
98 000-108 000 oo et 0 dlements in PT stors
Antenna 0 elements in ET store
1 : 2 Reaction settings
O3 o | Record Audio
CHECK | [ START
Resource Status | Resource Allocation |
Duration
Threshold
Power Spectra | Power Spectrogram | Direction Spectra | Direction Spectrogram | Masked Spectra | Masked Spectrogram | Current Signal Log | Signal History | Audio
Task Name Initial Frequency Initial Bandwidth Activity First Seen Last Seen Average Length Occumence Rate | Actual Strength | Total Frequency Total Bandwidth Total Strenght | Average Freque...
{Commercial FM 100017 5 kHz BkHz 100,00 % 2009.02 24 18:0.. 2009.02 24 18:0". 36410ms 1,648 1/min -7/0dB 100017487 kHz 5033 kHz £5dB 100017.543 kHz
Commercial FM 100796,616kHz 94,566 kHz 2009.02.24.18:0... 2009.0224.18:0... 539.105ms 62,620 1/min -72dB 100800677 kHz 79,708 kHz -0 dB 100794.514 kHz
Commercial FM 103302966 kHz 114,486 kHz 2005.02.24.18:0 2009.02.2418:0... 784.84ms 72,508 1/min -70dB 103301,143 kHz 58,977 kHz 66 dB 103255,575 kHz
Commercial FM 103305033 kHz 64,933 kHz 2009.02.2418:0... 2009.02.24.18:0... 285437 ms 184,565 1/min -73dB 103504,141 kHz 68,478 kHz £6dB 103902.667 kHz
Commercial FM 135;32.533 kHz  5933kHz 2009.02.24.18 2009.02.24.18:0... 46034 ms 155,844 1/min -78dB 105294236 kHz 43,251 kHz £5dB 105289.644 kHz
Commercial FM 107782,55 kHz 5,033 kHz 2009.02.24.18:0. 2"[.‘5 02.2418:0... 228172ms 228,653 1/min -71dB 107791,287 kHz 36,689 kHz -65 dB 107799,824 kHz
Commercial FM 1uu3"" IkHz 46,933 kHz 2009.02.24.18; 02.2418:0... 104628 ms 357,474 1/min -73dB 100298.713kHz 46,88 kHz -46dB 100302122 kHz
Commercial FM  105320,55 kHz 6.1kHz 2009.02.24.18:0... ZL‘DB 02.24.18:0... 72655ms 337,262 1/min -72dB 105317519 kHz 19,964 kHz -30dB 1056317.677 kHz
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Signal history list

| Power Spectra || Power Spectrogram || Direction Spectra I Direction Spec{ro_g!am I Masked Sﬁedla I Masked Spedrqgmm I Cument S_ignal Log | Signal History

Task Name Inttial Frequency Initial Bandwidth Activity First Seen Last Seen Average Length Occumence Rate | Actual Strength Total Frequency Total Bandwidth Total Strenght
tads blokk 164882058 kHz ~ 4.431kHz i 2003.4}3.18.15:4... 2009.03.18.18:5... 11475648 ms 8.357 1/min -77dB 164882.019kHz  4562kHz -76dB
tads blokk 164869.931kHz 4294 kHz 7040 % 009.03.18.18:4... 2009.03.18.18:5.. 3166287 ms 31,460 1/min -78dB 164869886 kHz 8217 kHz -TA4dB
tais blokk 164465882 kHz  4235kHz 63.01 % ZEES 0318184 2008.03.18185._ 1437 354 mg 68,735 1/min -79dB 164469929 kHz 4,582 kHz -77dB
tands blokk 164482 333 kHz 4501 kHz 63.09 % 200503.18.18:4... 2009.03.18.185.. 17775ms 459,091 1/min -79dB 164482 225 kH: 4584 kHz -79dB
tands blokk 162270196 kHz  4.862kHz 56.92 % 2009.03.18.184... QMQ.DB.‘IE.‘IB:&... 4722 376 ms 20,469 1/min -78 dB 162270.011kHz 5579 kHz -75.dB
tands blokk 164107 46 kHz 5,784 kcHz 4688 % 2009.03.18.18:4... 2009.03.18.18:5.. 5826933 ms 13,534 1/min -77dB 164107 45 kHz 5523 kHz -74dB
tads blokk ‘IE—.“T’E.EBkHz 7.627 kHz 4079 % 20090218184, 2008, E".‘I&‘IE:E... 45591,926 ms 11,204 1/min -77dB 164076.88 kHz 6,56 kHz -72dB
tads blokk 161026215 kHz ~ 8.431kHz D09.03.18.184... 2009.03.18.18:5.. 489,92 ms 13’\ 437 1/min -79dB 161026295 kHz  7.593 kHz -F7dB
tadis blokk 162751568 kHz 5529 kHz 2""9.L‘3.1 8.184.. 25—3-5.53.1 8.18:5.. 5379625 ms ,050 1/min -77dB 162751532kHz: 7 53? kHz -72dB

tands blokk 164052 5 kHz 5,705 kHz 009.03.18.18:4... 2009.03.18.18:5... 339.856ms 68.241 1/min -79dB 164052 554 kHz 4kHz -79dB
tads blokk 162727 215kHz 4823 kHz EEE:r 02.18.184.. 2008, E" 18.18:4... 3367666 ms 4,096 1/min -78dB 162727.054 kHz 1 5 kHz -73 dB
tads blokk 162182107 kHz 4284 kHz 009.03.18.184.. 2009.03.18.185.. 3658.315 ms 7.646 1/min -76dB 162182121 kHz 4..723 kHz -75dB

tadsblokk  154319.872kHz 4686 kHz 009.03.18.18:4... 2009.03.18.184.. 8967266 ms 4171 1/min 7748 164319.96kHz  4.272kHz 74dB
tadsblokk  164657.284kHz  5.274kHz 20090318184 . 20090318185 55248 ms 74,141 1/min 7548 164657.277kHz 4,976 kHz -75.dB
taisblokk  1§1026kHz 4kHz 2009.02.18.18:4... 2009.03.18.18:5.. 458473 ms 153,023 1/mn 7948 161026,005kHz  4kHz 7748
tadsblokk  163470.039kHz  4.823kHz 009.03.18.18:4... 2539.n3.1s.1s.=... §362,656 ms 7.888 1/min 7548 163470.012kHz 5254 kHz 73dB
twisblokk 160801 kHz 4kHz 2009.03.18.18:4...  2009.03.18.18:5.. 2640.76 ms 10,060 1/min -90 48 160801,099kHz  4.845kHz £1d8B
taisblokk  164895kHz 4kHz 2009.03.18.18:4...  2009.03.18.18:5.. ' 3930.72ms 5,678 1/min 8048 164895042 kHz 4,668 kHz 79.dB
tadsblokk  162151.068kHz  4.45kHz 2009.02.18.18:4... 2009.03.18.185.. 340315ms 33,333 1/min 8148 162150.984kHz  4.625kHz 7848
tadsblokk  163201,313kHz  4,862kHz 2009.02.18.18:4.. 2009.03.18.18:4.. 22&9931 ms 1,362 1/min 7648 163201,719kHz  4,373kHz 70 dB
tais blokk 164094.941 kz 4549 kHz 2 09.03.18.184.. z::B 0318184, 1173857 2.067 1/min 7748 164095,028 kHz 6,269 kHz 72 dB

tands blokk ‘IE—"l'?E-.; 55 kHz 4 R2:‘|':H;: ‘I,u3 % EE& 02.18.12:4... 2553 02.12.12:4.. 1562ms 1..'I'ﬂ||‘l -79dB 164301176 kHz 5,144 kHz -78 dB
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E Microsoft Excel - History_2009.03.18.15.25.48.cs¥ Bl | = |D|5]
@_1 File Edit View Insert Format Tools Data ‘MWindow Help onforhep ~ - & X
NEHRIIRIVE $LB-F(9-0-18 =4 % @S -0f
o R B R ) 3 | ¥#Reply with Changes.., EndReview.., [ll ; Adl -8 B 7 U|EE=E 2% s %% -o-A-H
G11 v A 2009.03.18 15:23:00
A | | | D | £ | F | G | H | R sy | | L [ N e P
1 |BursTime Frequency Bandwidth LastStart FirstStart LastStop FirstStop MikroSecsOf MikroSecsOf NumOfScans NumOfOnSce FreqSum FregqSumSaqrL FregRunning FregRunning BywSum =
_2_ 10000 162727035 6191 2009.03.1815:25 2009.03.181522 2009.03181525 2009.031815:23 120600000 89360000 12060 8936 1,45E+12 2606334271 162727298 £342853.2320 69521
3 10000 164895035 4797 2009.031815:24 200903181522 200903181524 2009.031815:23 120600000 10950000 12060 1095 1.81E+11 212252454 164895039 Z 408635 4387 5290
_i_ 10000, 164107388 5909 2009.03.1815:25 2009.03.1815:22 2009.031815:25 2009.031815:23 120270000 38570000 12027 3857 6,33E+11 1366957891 164107421 £455589.2631 26315
_§_ 10000 164052969 4242 200903181525 200903181523 2009.03181525 2009.03181%5:23 ) 118670000, 72910000 11867 7291 1,20E+12 1514256497 164053119.4220112.196€ 36674
5] 10000 164301085 4373 2009.03.1815:25 2009.03.1815:23 2009.031815:25 2009.031815:23 116870000 99010000 11687 93901 1,63E+12 1476903351 164301108.€129220.999€ 51785
_7_ 10000 164319833 5424 2009.03.1815:25 200903181523 2009.0318 1525 2009.031815:23 ) 116030000 56150000 11603 5615 9,23E+11 1517418662 164319785 €1868250.3365 35898
‘_ﬁﬁ 10000 164469989 4444 200903181525 200903181523 2009.0318 1525 2009.031815:23 115230000 73520000 11523 7352 1,21E+12 1220641473 164469786.C 233266.360% 39664
ba=id 10000 164882171 5656 2009.03.1815:25 200903181523 2009.03181525 2009.031815:23 114960000 96220000 11496 9622 1,59E+12 8351789149 164552444 £5024351175 67889
10 10000 165326242 5717 2009.031815:25 200903181523 200903181525 2009.031815:23 114960000 47970000 11496 4797 7 93E+11 ' 1324895403 165326234 £143012.700€ 37621
11 10000, 162751525 7494 200903181523 200903181523 2008.031815: 24| 2009.031815: 23! 111530000 28660000 11153 2866 4 66E+11 867050368 162751409.€311307.767C 25100
_1_2_ 10000 165801010 4020 200903181525 200903181523 2009.03181525 2009.031815:23 110200000 73610000 11020 7361 1,22E+12 2273404657 165801614 € 230665.5631 64662
13 10000, 160801000 4000 2009.031815:24 2009.03.1815:23 2009.031815:24 2009.031815:23 110080000 5460000 11008 546 87797349000 1479694 160801000 .C 2509516782 2190
_1_4__ 10000 167150979 4888 200903181525 200903181523 2009.03181525 2009.031815:23 103360000 62520000 10336 6252 1,05E+12 645700263 167151009 €522332.848€ 30039
15 10000 160282646 4505 2009.03.1815:25 2009.03.1815:23 2009.031815:25 2009.031815:23 101040000 20210000 10104 2021 3,24E+11 641027193 160282529 €263337 5915 10833
_15_ 10000 161026181 4707 200903181525 200903181523 2009.03181525 2009.03181523) 99000000 32700000 9900 3270 527E+11 1109177574 161025915.€8135458.8434 22427
17 10000 162151191 4868 200903181525 200903181523 200903181525 2009.03181523 91110000 32790000 9111 3279 5,32E+11 1335615652 162151056.C1610444 991 28089
1_8" 10000 162270116 5606 2008.03.1815:25 200903181524 2009.03181525 2009.031815:24 62950000 37700000 6295 3770 6,12E+11 932001451 162270154 1152691 590 23345
.;1_,9_ 10000, 164869787 8080 2009.03.1815:25 2009.03.1815:24 2009.03181525 2009.031815:24 57330000 37650000 5733 3765 6,21E+11 549961910 164869952 452404741 32222
20 10000 164094944 8858 2009.03.1815:25 200903181525 2009.031815:25 2009.031815:25 34610000 20580000 3461 2058 3,38E+11 498822694 164095053 4115068.789E 16806
_2_]_ 10000, 163677575 4949 200903181525 2009.03.181525 2009.03181525 2009.03181%525 17570000 4030000 1757 403 65961792500 331421899 163676073 £594194.1974 23174
22 10000 164619575 9131 2009.03.1815:25 200903181525 2009.03181525 2009.03181525 12810000 4340000 1281 434 79675897000 275030794 164619462.21170038.113 4452
23
|24 | M
4 4 » »[\History_2009.03.18.15.25.48 1« | |
Draw v Lg | AutoShapes~» N\ E]C)“_J.Aﬂ{:: 8] & \"‘),-g-é-E ﬁﬂ ng
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Osszefoglalé

e Felderitési feladatok

e Szoftver radio technologia
e Rendszer komponensek
e Intergralt rendszer

,,onallo allamhoz nemzeti ipar kell”

1842 Ipari kiallitas
1844 Védegylet a hazai ipar védelmében
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