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Experimental radar with 64-channel digital antenna array
Slyusar V. ., Nikitin N.N., Shatzman L.G., Korolev N.A., Solostchev .N., Shraev D.V.,

Volostchuk .V., lesyn ., Bondarenko .V., Grytzenko V.N., Malastchu  V.P.
Abstract – In this article are analyzed a results of

experimental radar with digital antenna array full-scale test
against above-water targets.

Keywords - digital antenna array (DAA), analog-to-digital
convertor (ADC), radar, transmitter.

I. INTRODUCTION
The most urgent and determinative characteristic of new

generation radar is the usage of DAA technology for antenna
system fabrication. The current base capabilities allow of getting
the most compact engineering solutions, for example the
experimental radar with 64-channel DAA constructed by
ARSENAL Corporation, Kyiv. Its construction is conditioned by
the necessity of principal regulations practical check in the theory
of multichannel signal analysis and effectiveness of existing
DAA in the frequency range approximately 10 GHz. Successful
full-scale test of this radar was conducted on the research
laboratory of ships physical fields testing area of Mykolayiv
shipbuilding center based in Sevastopol in October 2009.

II. MAIN TEXT
Radar consists of: reception system (pic.1); transmission

system, constituents of horn antenna and solid-state
amplifier; display device on computer basis. The reception
system is the passive DAA formed by a range of subsystems
including (pic.1):

- antenna array comprises 16 lines containing 4 vertical
elements of print type each;

- 64-channel reception microwave module with 128
quadrature signal output of intermediate frequency;

- oscillator module and control signal forming;
- 128-channel intermediate-frequency amplifier module;
- block of 128 digital reception modules with calculator

and synchronizer.
Transmitter radiation pulse power is approximately 40

Watt. Signal polarization is vertical. The duration and
recurrence period of monitoring impulses adjust
programmatically. The shortest radiative signal is 0,64
microsecond ( s), the longest - 5,12 s. The maximum
dimension of pulse packet accumulation is 256.

The transmission device was located at a distance from 1 to
6,5 m remote from antenna array during the tests. Since no
evident influence of transmitting device influence on radar
operational capacity was detected, while the creation of radar
with DAA of different assignment joint as well as spaced
structural arrangement of reception and transmission devices can
be recommended.

On the first stage of tests most of attention is concerned
to the technical state stability of reception paths investigation.
On the second stage of tests most of attention was paid to
radar operational capacity and operational quality check in
the real radiolocation environment. Radiolocation targets
were the above-water objects that were located in the radar

operating zone during the tests.

Pic. 1. Radar reception segment («1» - 64-channel reception
microwave module; «2» - 128-channel intermediate-frequency

amplifier module; «3» - block of 128 digital reception modules with
processor and synchronizer).

Radio engineering environment was getting more
complicated by the reasons of twenty-four-hour operation in
circular scan regime of "Nayada-5" radar from the pilot post
in the distance of approximately 100 m.

The operation of radar under test was conducted in
sectors: 18 degrees angle of elevation and ± 30 degrees by
azimuth – in signal reception regime; ±15 degrees angle of
elevation and ± 10 degrees by azimuth – in monitoring
regime.

During the tests extended functional capabilities of radar
with DAA were checked. Notably: steady operation with
failure in one or more reception channels, including
breakdowns of three from four horizontal lines of antenna
array elements; local as well as detected and tracked objects
binding to the field (map); determination and display of radar
own coordinates; accountability of antenna slew while display
of situation on the map; signal suppression of local objects;
operation with different duration and monitoring pulse ratio;
target tracking in quasi-continuous radiation mode;
operational capacity of device in the environment of
nonsynchronous impulse interference influence created by
radar "Nayada-5"; radar operational capacity in the
environment of intensive rain and wind (steady detection of
above-water objects at the distance up to 8 km and tracking of
targets kind of boat and launch (longboat)).

Conducted full-scale tests of experimental pattern 64-channel
radar created by the technology of DAA proved the effectiveness
of main construction principles, implemented technical solutions
and developed software and algorithmic provision.

III. CONCLUSION
The experience obtained during development of

experimental radar and results derived during tests enables
successful creation of radar with DAA experimental pattern
that would satisfy the demands of severe severity conditions
in the abovementioned and bigger formats of antenna array.

1

2
3



TCSET'2010, February 23-27, 2010, Lviv-Slavske, Ukraine

373

Abakumov V. 155
Abuhamoud N. 72
Ageyev D. 256
Ahmed J. 293
Akulinechev A. 350
Albanskiy I. 294

lesyn . 95
Alexeyev N. 346
Ali R. 37
Ali S. 225
Alizadeh A. 219
Andreev A. 81
Andrieiev A. 79
Andriy B. 36
Andriychuk M. 23
Andrusenko E. 362, 365
Andrushchak A. 335, 341
Antipov I. 161, 245
Antonyuk V. 55
Arkheljuk O. 30, 128, 129

Babiy Ju. 299
Bachynskyy M. 280
Bak R. 218
Balanjuk Y. 18, 102
Balashov V. 278
Barannik V. 288, 312
Baranov P. 292
Bartkiv L. 199
Bashtyk Ju. 337
Batko Yu. 143
Batluk V. 83
Bazylevych R. 198
Belobrov P. 372
Belov E. 93
Belyanin . 15
Berezhansky V. 364
Berezky O. 143
Berkman L. 203
Besaha R. 123
Bezruk V. 27, 93, 185, 212
Bibik M. 249
Bibikov . 363
Bienkowski P. 61, 89
Bilyy O. 126
Bobalo Yu. 3, 25
Bobitski Ya. 340
Bodilovsky O. 132
Bogdan A. 354, 357, 363, 368
Bogdan T. 363

Boichenko C. 304
Bondar’ E. 161
Bondarchuk I. 130
Bondarenko I. 137
Bondarenko . 95
Bondarev A. 91
Borsuk O. 91
Bortnik G. 221
Bortnyk S. 65
Boyko A. 300
Boyko Ju. 299
Boyko V. 188
Bozhenko K. 362, 365
Bozhenko V. 103, 110
Bragina T. 347
Breskin V. 217
Brindziy A. 257
Budaretsky Yu. 101
Buder B. 211
Budnyk M. 121
Budnyk V. 121
Budzhak Ya. 361
Burkovets D. 123
Burtovyi S. 157
Bychkov V. 52

Caceres A. 211
Chaban K. 187
Chabanyuk Ya. 209
Chaikovsky I. 121
Cheloyan V. 221
Cherkaskyy M. 291
Chernykhivsky E. 238
Chervenets V. 238
Chesanovskiy I. 47
Chevardin V. 269
Chizh A. 11
Ch api ski Ja. 166, 229
Cisz M. 183

Davletova A. 267
bi ski A. 170

Demchyna M. 287
Demkovych I. 49
Demyanchuk N. 298
Denisov I. 372
Denysyuk P. 45, 46
Diakov A. 96
Dlugosz T. 89
Dobecki M. 177



TCSET'2010, February 23-27, 2010, Lviv-Slavske, Ukraine

374

Dobrovolsciy Yu. 128, 343
Dolgov V. 303
Dony O. 192
Dorosh N. 134, 141
Dovbysh A. 121
Dovhij V. 359
Dovzhenko A. 189, 192
Dozorskyy V. 127
Dragan Y. 27
Druzhinin A. 327
Dudykevych V. 186
Duravkin E. 258
Dutchak Z. 334
Dyachok D. 106
Dyakov A. 100
Dyvak M. 142, 323
Dyvak T. 42

Egiazarian K. 273
Eremeev Yu. 254
Esimbekova E. 372

Fadeeva E. 213
Falendysh V. 280
Farafonov O. 277
Fechan A. 332, 337
Fedasyuk D. 209
Fesechko V. 134
Fevralev D. 273, 311
Fitio V. 340
Franchuk S. 350
Furmanova N. 277

Gannitskiy I. 197
Ganzha O. 248
Gaponenko M. 367
Gaponenko N. 301
Garasym Iu. 186
Gavrasienko P. 72
Gayvoronska G. 251
Gelzynskyy I. 330
Getman V. 126
Gimpilevich Yu. 92
Glinenko L. 250
Globa L. 154, 211
Gogolieva M. 31
Goj V. 102
Golovchenko . 196
Golovko V. 237
Gorbachev V. 356
Gorbatyy I. 240
Gordienko Yu. 104, 137
Gostev V. 289
Goy V. 67

Grabchak V. 101
Green A. 194
Gresko Yu. 149
Grudzinski E. 55
Grynchyshyn T. 222
Grytzenko V. 95
Gumen M. 272
Gumen T. 272
Gun S. 78
Gurba . 353
Gyla V. 24

Hailan A. 225
Hamza A. Y. A. 45, 46
Hoholyuk O. 315
Holyaka R. 330
Holynskyy V. 68
Honchar L. 322
Horoshko V. 265
Hotra Z. 106, 330
Howykowycz M. 317
Hravaris A. 202
Hrynchuk F. 123
Hudz B. 111
Humenniy P. 306
Hussain I. 293

Ianovska O. 34
Irkha V. 356, 366
Ishchenko I. 303
Isniuk T. 28, 63
Ivan’ko E. 134
Ivanchuk V. 268
Ivanushkina N. 134, 141

Jacyk A. 213
Janas R. 174
Janeiro J. 151

Kaidan M. 147
Kalyuzhniy N. 74
Kami ski M. 170, 229
Kanaykin A. 132
Kaninskiy V. 101
Karpova L. 299
Kashin S. 117
Kashtanov I. 30
Kasyanchuk M. 222, 241
Kavka O. 186
Kawalec A. 87
Kazanivsky M. 115
Kernytskyy A. 45, 46
Kharchenko H. 344
Khimka U. 209



TCSET'2010, February 23-27, 2010, Lviv-Slavske, Ukraine

375

Khlopov G. 93
Khomenko S. 93
Kichak V. 65
Kiselychnyk M. 25
Klym H. 44, 339
Klymash M. 16, 147, 259
Kobasyar M. 271
Kochan R. 44, 339
Kogut I. 327, 359, 360
Kolesnik V. 74
Koleva E. 354, 368
Kolobov S. 203
Kolodchak I. 70
Kolodij R. 153
Kolodiy A. 38
Kolodiy Z. 38
Komar M. 237
Konarski M. 180
Kondratov O. 103
Kondratov O. 110
Kondratov P. 103, 110
Kopets H. 320
Korniy V. 271
Korolev N. 95
Korud V. 318
Kosarevych R. 271
Kost’ Ya. 341
Kostik B. 149
Kostirya A. 161
Kostiv O. 214
Kostiv . 10
Kostyuk I. 147
Kostyuk N. 130

t T. 154
Kotas R. 229
Kotsun V. 331, 337
Kotsyumbas H. 126
Kotsyumbas I. 126
Koval V. 149
Kovalenko A. 216
Kovalenko D. 367
Kovalenko O. 121
Kozak O. 142
Kozhukhar O. 122, 133
Krasko O. 259
Kratasyuk V. 372
Kravchenko P. 275
Kravets I. 26
Krikun V. 257
Krischuk V. 277
Krivenko S. 273, 311
Krivuca V. 203
Kruckevych O. 242
Krylov V. 139, 270

Kryvyy R. 329
Kuchak Y. 133
Kuchmiy H. 141
Kukul A. 202
Kulyk I. 35
Kurekin A. 311
Kursawe R. 211
Kushnir I. 126
Kushnir O. 322
Kushnir Y. 51
Kuzio Yu. 122
Kuzmenko O. 352
Kvas A. 264
Kychak V. 72
Kyryk M. 214
Kyrylenko O. 5

Ladik O. 150, 196
Larin V. 312
Larkin S. 104
Lavriv O. 16
Lazko L. 56
Lekhovytskiy D. 338
Lemeshko O. 225
Leschyshyn Yu. 127
Lesovoy I. 152
Levenets V. 330
Liebing Ch. 151
Linkova A. 77
Lisitskiy K. 75
Litvin D. 215
Lob Y. 106
Lobur M. 41, 51, 236, 329
Lomakina O. 296
Lozynsky O. 316
Lubinecka B. 18, 116
Lukianchuk A. 73
Lukin V. 273, 311
Lupenko S. 298
Luts V. 70
Lvov V. 79
Lyakhovetskyy L. 278
Lysa N. 264

Makaryshkin D. 50
Makowski T. 226
Maksymiv I. 36
Malastchu  V. 95
Malyshev S. 11
Mandziy B. 3
Mankowsky S. 321
Markelov O. 41
Markolenko P. 366
Martynenko S. 100, 121



TCSET'2010, February 23-27, 2010, Lviv-Slavske, Ukraine

376

Martynyuk V. 50
Marusenkova T. 330
Marzec M. 163

rtsenyuk Ye. 323
Maslyanko P. 243
Masur A. 217
Matiieshyn Y. 18, 111
Matsko I. 26
Matuszewski J. 39
Matviykiv M. 348, 371
Matviykiv O. 336
Matviykiv T. 371
Mazur P. 163
Medykovskyi M. 27, 319
Melnychuk A. 370
Melnyk A. 206
Melnyk G. 143
Melnyk R. 94
Melnyk S. 71
Melnyk V. 287
Meshajkina L. 372
Mikhailov S. 159
Minochkin D. 223
Mishan V. 350
Miyushkovych Yu. 264
Mladlenov G. 354, 368
Modelski J. 11
Moroz J. 136
Mosiychuk V. 345
Moskalenko V. 32
Mounir G. 37
Mulyak O. 24
Murray A. 244
Musiichuk I. 130
Mykytyuk Z. 331, 332
Mymrikov D. 96
Mytsyk B. 335, 341

Najafian M. 121
Nakwaski M. 233
Naumets M. 99
Nedostup L. 25, 38
Nel’ga . 188
Nenov A. 190
Netrebenko . 93
Nevolko V. 289
Nichkalo S. 327
Nichoga V. 268, 295, 55, 89
Nikitin N. 95
Nikolaev I. 74
Nikolski I. 125
Nizhebetska Yu. 285
Novosyadly S. 80, 351
Nykolajchuk Ya. 222, 241

Nykolaychuk L. 220

Oblakevych V. 105
Oborzhytskyy V. 66
Odintsov N. 152
Odiyanenko O. 265
Ogrenich E. 301
Olejnichenko K. 201
Oleshko O. 75
Oleynik A. 286
Oliinichenko B. 124
Oliynykov R. 75, 284
Omeltshenko S. 108
Opolska A. 358
Orlov  A. 354
Ostrovskii I. 327
Osypchuk S. 28, 63
Ozirkovskyy L. 24, 35

Pakhomov V. 334
Panasyuk M. 105
Paraska G. 50
Pasichnik R. 206, 208
Pasichnyk N. 207
Pastushenko V. 33
Pavlyk L. 333
Pavlysh V. 295
Pavlyuk G. 281
Pedan A. 18, 116
Pelishok V. 253
Perevalova I. 281
Petlyuk I. 114
Petrenko N. 366
Petrenko V. 343
Petrishev . 357, 363
Petrovska H. 49
Petrovsky A. 135
Petrushka A. 348
Pidchenko S. 358
Pidkamin L. 343
Pieni ny A. 87
Pietkiewicz T. 59
Pigovsky Y. 323
Pilichowski M. 166
Pilinskiy V. 85, 189, 357
Pituh I. 267
Plenyuk M. 220
Podkamen L. 129
Pogonets . 309
Polishchuk A. 238
Polschykov K. 158
Polyakova M. 270
Ponomarenko N. 311
Popov A. 132



TCSET'2010, February 23-27, 2010, Lviv-Slavske, Ukraine

377

Pospishny I. 192
Pravda V. 52
Prihno V. 5
Prjadko A. 155
Prokopenko V. 101
Promovych Yu. 349
Prudyus I. 18, 55, 56, 96
Pukas A. 42, 142
Punchenko N. 65
Pushcarska N. 141

dkamin L. 128

Rachkov D. 338
Rendzinyak S. 318
Reyderman Y. 188
Riabushenko A. 243
Romanchuk S. 189, 192
Romanchuk V. 238, 259
Romanjuk V. 160
Romanjuk V. 223
Romantsow E. 83
Romanyshyn Yu. 295
Rozorynov G. 300
Rudenko N. 352, 353
Rudnev G. 93
Rudyy . 331
Rusyn B. 271
Ruzhentsev V. 284
Rvachova N. 158
Ryabykha V. 338
Rybina I. 285
Rybina K. 98
Rybina O. 5
RyzhkovaT. 140

Sachenko A. 237
Saenko O. 246
Sahaydachnyi P. 86, 100
Sakharova S. 239
Sakowicz B. 163, 166, 170, 226, 229
Salman A. 255
Samoylovich M. 15
Sardieh F. 236
Scherbyak V. 360
Schill A. 211
Semchyshyn O. 127
Semenov S. 56
Semenyaka A. 338
Semenyuk A. 105, 106
Seniv M. 209
Serdyuk I. 92
Shapovalov Yu. 321
Sharonov V. 19
Sharpan O. 345

Shatzman L. 95
Shcherba A. 100
Shcherbakova G. 139
Shcherbovskykh S.  316
Sheik-Seikin A. 292
Shelkovnikov B. 28, 63, 216
Shelyagin V. 112
Shernin M. 245
Shestopalov S. 191
Shevchuk R. 252
Shilo G. 301, 367
Shinkarev V. 288
Shirokov I. 92
Shkliarskyi V. 18, 67, 102, 103, 111
Shokalo V. 6
Sholota V. 124
Shpintal M. 322
Shraev D. 95
Shulgin V. 19, 48
Shunevych O. 319
Shvaichenko O. 247
Shvaichenko V. 192, 247
Shymchyshyn . 337
Shynkarenko E. 277
Shynkarenko I. 162
Shynkaruk O. 47
Sibruk L. 248
Sidchenko S. 312
Sikora L. 27, 37, 264
Skira M. 122
Skorik Yu. 212
Skurtov S. 289
Slipchenko M. 71
Slipchenko N. 137
Slyusar V. 95
Smerdov A. 135, 140
Sokolov S. 138
Soloduhin A. 81
Solostchev . 95
Solskii I. 341
Sorokhte T. 351
Sorokin I. 269
Sova O. 160, 223
Spillner J. 211
Spivak V. 85, 354, 368
Stakhira P. 334
Stakhiv P. 315
Starkova O. 224
Staschuk O. 152
Stekh Yu. 236
Stepanenko O. 282
Stepaniuk O. 205
Stetsenko A. 33
Storozh I. 268



TCSET'2010, February 23-27, 2010, Lviv-Slavske, Ukraine

378

Storozh V. 68
Strjuk O. 158
Stronskiy V. 43
Strykhaliuk B. 16, 147
Stupak V. 284
Subach I. 246
Subbotin S. 286, 297
Sukach G. 149
Sumyk M. 55, 64
Sunduchkov A. 213
Sunduchkov K. 157
Sushynsky O. 332, 337
Sydor A. 107

Tabunshchyk G. 347
Taranchuk A. 350, 358
Tararai A. 195
Tataryn V. 193
Tchaikovsky I. 218
Tcherniega N. 15
Ternovoy M. 98
Teslyuk V. 45, 46, 371
Tikhonov V. 93
Tishchenko A. 130
Tiskina . 265
Titkov D. 247
Tkachenko O. 254
Tkachuk R. 131
Tkalich I. 245
Tkatchenko S. 329
Trapezon K. 155
Travnikov E. 85
Trofimenko A. 288
Trubina S. 76
Truhachova N. 72
Trzaska H. 61, 89
Tsema V. 150
Tsopa O. 162
Tumanyan A. 372
Turkinov G. 18, 102
Tushnytskyy R. 94, 281
Tuzhanskyy S. 124
Tymchenko O. 153, 263, 310
Tymchuk O. 114
Tymchuk V. 276

Ubizskii S. 333
Ushakov E. 204
Utlik A. 346

Varanytsia A. 331
Varich V. 185
Vartsabiuk A. 80
Vasiliev D. 113

Vaskiv H. 202
Vasylkivskyj M. 221
Vasylyuk V. 67
Vasyuk V. 189, 192
Vdovychenko Ye. 274
Verhola B. 263
Vetrov I. 73
Vlasiuk A. 85, 155
Vobliy O. 83
Voitovych . 93
Volinskiy O. 305
Volkova N. 270
Volochiy B. 24, 35
Voloshok V. 291
Volostchuk . 95
Volynyuk D. 334
Vorobel R. 290
Voronkov S. 55
Voronych A. 307
Vovk R. 287
Vovkodav A. 208
Vozna N. 267
Voznyak Y. 80
Vygivskiy R. 200
Vysochyna O. 255
Vytiaganets A. 109

Waltenegus D. 98
Wojtera M. 226

Yakimenko Yu. 368
Yakimov A. 372
Yakymenko I. 222
Yakymenko Yu. 354, 357, 363
Yakymenko . 241
Yankevych R. 64
Yanovska Yu. 357
Yaremchuk I. 340
Yaremko O. 84
Yashchyshyn Y. 11
Yasynovska O. 331, 332
Yavorskyi B. 27, 131, 280
Yavorskyy I. 26
Yevsyeyeva O. 29
Yurkevych O. 335

Zabierowsk  W. 174, 177, 180, 183, 233
Zabolotna N. 124
Zaburunnov D. 292
Zaderykhin O. 48, 136
Zadvornu A. 362, 365
Zaffar J. 293
Zahakaylo V. 70
Zaika Y. 269






