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A Study on Phi Directional Monostatic RCS Reduction of the Aluminum Plate using
the Oscillation System

- *
g x4

g By g

=1 o
A&

(Joosung Hwang - Sangbok Park - Sunghoon Jang - Changyul Cheon)

Abstract - This paper proposes a new method that reduces RCS(rader cross section) of the aluminum plate using a

oscillation system composed of a VGA(variable gain amplifier)

and a phase shifter. Once the oscillation system receives

the external-RF signal through a probe on aluminum plate, it makes an amplified signal with a specific phase to cancel
the signal reflected from the aluminum plate. The signal transmitted from the oscillation system has the same amplitude
and out of phase with the reflected signal. And it can be controlled by the VGA and the phase shifter in the oscillation
system. In order to validate the performance of the proposed oscillation system, FEM simulator was used and we
measured how much an amplitude of the signal reflected from the aluminum plate rotated in phi direction is reduced in

an anechoic chamber.
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Fig. 1 Block diagram of the proposed Oscillation System
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Fig. 2 S-parameter of X-band filter
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Fig. 3 Produced probe on the aluminum plate
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Fig. 4 Diagram of the experiment for reducing the reflected
wave of the aluminum plate using the oscillation

system
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Fig. 6 The RCS of the aluminum plate for the incident
waves at Odgree and 10dgree whether offset signal
is transmitted or not
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Fig. 7 Arranged aluminum plate, lens horn antenna and

dipole antenna in anechoic chamber
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Fig. 8 The amplitude of the reflected wave from the
aluminum plate with different gain of the VGA in
Oscillation system

3.8 B

Wel @t =9 3
Oscillation system< 1% A% & A223|A Oscillation
part®] VGAE AM&3te] FHAse =AV|E ZAsa

Phase part®] $1dwel7]E Ab&3ate] 2o A4S =



A% 4 gtk FEM ABdoldo= RCSH4 H54e &
Jsten AP T RNEE BARE A=E
stel sl whlThE S4ekE tholEehHuE Axste] 14
stk ZHolH STV ERHS Aol oy AEw
Qabshs o Axwel W WA FAREE Raz o
gov ARHoR 0%, 5%, 105 QolH WAk =27]7}
wolzel kA Fasts 2 Felstan
A 2
B oATE AR Sysa et 493
oy g darle SHATAE Al 98
o= FyHAGUG

References

[1] Cihangir Kemal Yuzcelik, “Radar Absorbing Material
Design,” Naval Postgraduate School Master’s thesis,
September 2003.

[2] Dimitris V. Dranidis, “Airborne Stealth in a
Nutshell-Part I” the Magazine of the Computer
Harpoon Community http://www.harpoonhq.com/
waypoint/, (Accessed February 2009).

[3] Federation of  American Scientists  Systems
Asssessment Group, Missile Technology Control
Regime Annex Handbook “Item 17  Stealth,”
http://www.fas.org/nuke/control/mtcr/text/mtcr_handb
ook_item17.pdf, (Accessed February 2009).

g dEER
2011 AgAddetn AAA7EHFH
Sn el 20119 A4 ALA st
AARNAHFE B8} AA 94 A8
A Rop AAAAYE, EM/EMC

o of RI ok

S-SR )
20079 ALA D ARATHFE
e £9. 20099 MeAHUstw A
AAZNHFE FIR AAE. 20001
AA LA n ARANAETE 2
stap whababg A etE. B Roks A

A 27]18, EMI/EMC %.

Oscillation Systeme2 0| &3t 20| Ee| Phigtst Monostatic RCS Z4f o1+

Trans. KIEE. Vol. 62, No. 2, FEB, 2013

HEE(F asd
19834 2¢ : AMedigw
skAl), 19859 2€ : A2
sha}(FskAdAb), 19921 : ©]=fUniversity
of Michigan, Ann arbor(Z sHrAL), 1992
Wr1995d ¢ Al digtu A7) gty A
4, 19953~d A - A EdgEga Azt
ANAFEH TR wg
F T EF : RF, RF Power Amplifier,
EMC &

N

]

Ho}j

3313
]

V4

ol o

Hoo

e

£

il

231




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


