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m Aviation Today

FAA Issues New Radar Altimeter 5G C-Band Risk
Assessment ...

As the FAA indicated in its Dec. 7 AD, while it has heard concerns from
airlines, the FAA, and aircraft OEMs over the potential interference...
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¢+ Reuters

FAA wants U.S. airlines to retrofit, replace radio altimeters

... a push to retrofit and ultimately replace some airplane radio altimeters that
could face interference from C-Band 5G wireless service.
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https://www.mathworks.com/help/radar/ug/quality-of-service-optimization-for-resource-management-in-multifunction-phased-array-radar.html
https://www.mathworks.com/help/phased/ug/array_pattern-synthesis-part2.html
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New Save Impor‘t Array | Replication Partition Array 3D 2D Grating Lobe | Default Export
v v ULA URA Gaussian Isotropic Geometry | Pattern Pattern¥  Diagram Layout A
FILE ARRAY ELEMENT PLOTS LAYOUT | EXPORT a
| Parameters | | Array Geometry | |- Array Characteristics
rArray Geometry - Uniform Linear @ 300 MHz
Yimiro Shmeria 4 Array Directivity 6.02 dBi at 0 Az; 0 EI
Array Geometry Array Span x=0my=15mz=0m
Element Spacing 0.5 m w Mumber of Elements 4
HPBW 26.30° Az / 360.00° EI
Array Axis y ki FNBW 60.00° Az / - El
- SLL 11.30 dB Az /- dB El
R
il ks Element Polarization Naone
rElement - Isotropic Antenna
Propagation Speed (m/s) 3ed
Signal Frequencies (Hz) 3ed
[ ]Back Baffled ®

Apply
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& Antenna Designer - Impedance

[ DESIGN

'f.}’ L ﬁ Center Frequency 2400 IMHz  ~| @ Settings A\ ez - " Q O % w @/)
New Open Save i [ Impedance||S Parameter Current |3D Pattern| AZ Pattern EL Pattern  Optimize | Tile | Undock  Export
& A Frequency Range [2200.10.2600 | |MHz "J ‘ ’ o
FILE INPUT VECTOR FREQUENCY ANALYSIS SCALAR FREQUENCY ANALYSIS OPTIMIZE VIEW EXPORT B
' | Properties | | Show | Pattern |
| ¥ fractallsland fractallsland antenna element
Numiterations 3
0
Length (m) 0.055517
] -5
Width (m) 0.055517 i
@
StripLineWidth (m) 0.0011103 10 ®
SlotLength (m) 0.0055517 -15
Slotwidth (m) 0.0055517 : 20
Height (m) 0.0022207
GroundPlaneLength (m
gth (m) 0.122?4 . Show Ante v : -
GroundPlaneWidth (m) 0.12214 | Impedance | Sparameter |
FractalCenterOffset (m) [00] 60 Impedanoe -0.15 r : T T T T T
e
(deg) 0 a0t
TitAxis [100] 0.2

» fractallsland - Substrate - dielectric
| » fractallsland - Conductor - metal

» fractallsland - Load - lumpedElement

Apply

Finished adding.

Impedance (ohms)
o

Resistance

Magnitude (dB)
=}
N
(8))

-20 | Reactance 1 \
-0.3 5 3
-40 : i
-60 : 2 : : ” g : -0.35 : 7 : : : g :
22 225 23 235 24 245 25 255 26 22 225 23 235 24 245 25 255

Frequency (GHz)

Frequency (GHz)

2.6



4\ Antenna Designer - Results - O x
OPTIMIZER & 2
h'-.li Frequency Range lazmmzém MHz Optimizer  SADEA = L; w é ’s
Kin Bandw | Minimize ¥ | Center Frequency s L e L L 300 Run Stop  Accept Cancel
idth Area Main Lobe [AZ, EL) 0, 90 deg Parallel Computing
CRIECTIVE FUNCTION INPUT SETTINGS RLUN CLOSE =

Design Variables | Resuts | Show |

¥ fractallsland - Geometry Status

| Current Value Lower Bound Upper Bound

Population Diversity
|  Mumiterations 3 0o T T 1 T T T
.

[ =] Length (m) 0.055517 0.4 0.05 0.008 [ —— o -
=] wictn (m) 0.055517 0.01 0.05 T00n - e — |
[ StripLineWidth (m) 0.0011.., iG e

I 0.004 — -

| [ StotLength (m) 0.0055... 0.001 0.005

| 0.002 B
[ Stowidth (mj 0.005%... 0001 0.008

N I L 1 L L
Height 0.0022... 0 -

. L] Height (m) 0 50 100 150 200 250 300 350

| ] GroundPlaneLength {m) 0.12214 0.05 0.1

| ] GroundPianewidtn (m) 012214 0.05 0.1 850 Convargence Trend

—_ ] I I T T T
[ Fractaicentertiset (m) [ 0]
600 |- .
Tit (deg) [0]
; Titaxis [mo. 550 — I|1 .
L

| 500 =

® fractallsland - Substrate

| » fractalisiand - Conductor 450 - -

 I— |

| k- fractalisland - Load 400 i | | i | |

| Apply 1] 50 100 150 200 250 300 350

|  Comnstraints
% Weight Constraint Funetian Shgn Value Add Remave Objective Design Vector
50 Gain (dbi) w | | i 10 =
50 511 (dB) w | | o =10 - B
Apply

Changes applied successfully.
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Designer

DESIGHN
i -
N [ = [P Al 07 = 7l @ 6
- x
Mew I:Ipen cave OPTIMIZER c. & 4 e o5 =10
- - |Z| 0 Frequency Range MHZ lterations D V %
Maximize | F/Blobe MaxBandw Min Bandw S Ty B M bl iy Stop  Accept Cancel
FILE Gain Ratio idth idth Main Lobe (AZ, EL) deg
OBJIECTIVE FUNCTION INPUT SETTINGS RUN CLOSE a
_| Array | Layout 3D |
¥ linearArray - g
linearArray of dipole antennas
Current Value Lower Bound Upper Bound \
4
MAXIMIZE
- O
¥ v
Maximize F/B Lobe  Max Bandw 1
Gain Ratio idth
0.5
MINIMIZE £ o
O 08
|'| 'TIL]
v AL ot =l .
metal
Min Bandw  Minimize Array Thi rinimize L[
idth 5LL nning Area y (m)
T
I Optimization Complete

Antenna
Designer

MATLAB E

PCE Antenna
Designer

Optimize @ Tile Undock Export
CPFTIMIZE WIEW EXPORT
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Qutput : Directivity
Freguency : 165 MHz
Maxvalue : 4.5 dBi
Min value :-253 dBi

Azimuth 1807, 1807
Elevation : [-90", 907

dBi

Output: Directivity
Frequency : 165 MHz
Max value : 9.58 dBi
Min value :-32.1 dBi

Azimuth : [-180%, 180°]
Elevation : [[80° , 80°]

-25

VAN

Show Antenna ~

Poor directivity

VWA

Show Antenna M

-20

-25

-30

Optimized pattern

X Optimizer options

optimizerparams = optimoptions(@patternsearch);

optimizerparams.UseCompletePoll = true;
optimizerparams.PlotFcns = @psplotbestf;
optimizerparams.UseParallel = true;
optimizerparams.Cache = "on';
optimizerparams.MaxIter = 1@8@;

optimizerparams.FunctionTolerance = le-2;
% Antenna design parameters
designparams.Antenna = yagidesign;

designparams.Bounds = parameterBounds;

% Analysis parameters

MATLAB E

analysisparams.CenterFrequency = fc;
analysisparams.Bandwidth = BlW;
analysisparams.ReferenceImpedance = Z@;
analysisparams.MainlLobeDirection = ang(:,1);

analysisparams.BackLobeDirection = ang(:,2);

¥ Set constraints
constraints.51imin = -1@;
constraints.Gmin = 18.5;
constraints.Gdeviation = @.1;
constraints.FBmin = 15;
constraints.Penalty = 5@;

optimdesign = optimizeAntennaDirect(designparams,analysisparams,constraints,optimizerparams);

Example: Design Optimization of Six-Element Yaqgi-Uda Antenna

21
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