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Introduction

Presentation
Installation

Getting started

Presentation

ZEPHIR is a software based on the physical optics theory. It allows calculating the radar cross section
of electrically large structures.

Methods

A triangle meshed structured is used to apply the PO technique . The PO can be optionally completed
with the PTD. The geometrical optic magnetic field is obtained with up to 5 reflections.

The geometrical optics part is powered by RayBooster software developed by HPC-SA. This library
provides a very fast ray/triangle intersection computation.

ZEPHIR can be optionally hybridised with ICARE MoM software.

Interface

ZEPHIR is integrated onto the CAD software GID. The result is a user-friendly interface. The geometry
can be directly designed with GID. GID's import features allow using most of the common CAD formats
(IGES, DXF,VDA,...). Atriangle meshis generated by GID. It is directly used by ZEPHIR.

The calculated RCS is available in a text file. To make its interpretation easier, it can also be directly
visualized in the geometry.

Installation

System requirements :

ZEPHIR runs only under Windows. It was tested with windows XP.

ZEPHIR needs GID7.5.3b or later. It was tested with GID7.5.3b and GID8.0.7. ZEPHIR may be launch
with a unlicensed GID version. However, ZEPHIR uses GID mesh capabilities which are limited in the

unlicensed version.

GID is available from this internet link : http:/AMww.gidhome.com

Installation :

The ZEPHIR.gid directory must be placed under the GID problemtypes directory, usually located at :
C:\Program Files\GiD\GID8.0.7\problemtypes. This may be done manually or with the provided setup.
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Getting start

GID must be launched

Select the ZEPHIR problem type as described below :

<. GiD Project: UNNAMED
Files View Geometry Ukilities Data Mesh  Calculate Help

|
Problem type ® ICARE

;(} R e Y RN B
,0 Y IEROS
r\_\,.f* ZEFHIR

" _ Transfarm...
Fﬁ o = Internet Retrieve...
F Load...
‘# :E'l rload
@ i Interval r Ciebugger...

— Local axes r

The ZEPHIR tool bar appears :

‘@5 ZEPHIR Project: UNMAMED
Files Wiew Geometry Uklities Data Mesh  Caloulate  Help

OO R MG R ES| 2|4
Fed

Eachicon in the tool bar will start a ZEPHIR tool or definition window.
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ZEPHIR's graphic user interface

mGeomet[y

m Electromagnetic data

% Interfaces
@ Frequency

ﬁ Perfect Ground Plane

% Plane Wave

i Radar Cross Section

s,

Visualisations

QOptions

% Mesh generation

@ Check generation

% Execute ZEPHIR

& Post processing

------ ! Graphics visualisation

ﬁ Rays visualisation

Using the Graphic Interface to build a mesh
GID is a CAD software. It enables the user to create the whole geometry and to generate the surface

mesh treated by ZEPHIR. GID can also import most of common CAD and mesh formats. Please use
the GID help and examples.

Please consider this simple example : draw a sphere by selecting the Geometry => Create => Object
=> Sphere menu.
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' ZEPHIR Project: UMMNAMED

Q Tl Wiew geometry

Files View Geomekry  Uklities Data Mesh Calculate Help

DB 2|4

BN & EHAND SOl

= .
e
r;’; Eu:lit N \ Straight line
y - 12 NURES line
10 Farametric: line
:Ej Falyline
Ty Al

"'*':[ MURBS zurface
Parametric surface
Contact surface

Surface mesh

[ﬁ] Wolume

Contact

f‘@ Object

Bectangle

Palyaon
Circle

Sphere
Cylinder
Cone
Prizm
Torus

A NURBS volumic geometry is created in that case.

" ZEPHIR Project: UNNAMED

ul

260

o

g HAND /WO

Files Wiew Geomekry Uklities Data Mesh  Calculate Help

OOV RRNIMG |V S ? |4
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=>

> Delete

>Generate mesh menu.
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Data  Mesh  Calculate Help

Project: UMMAMED

Wiew Geamekry  Ukilities

W TEPHIR

Files

The PO code only needs surfaces. The volumes shall be deleted. Select Geometry

Volume and select the entire geometry.
Generate a mesh by selecting the Mesh

.
o FY Fy .m
2 n
5 £ 3
()
o £ a ®
- = | “ 3 - @ N
T_ - T 82 = I E 3] b= W,
=T = .m..n..r....wm Emﬁm z © DM@ ] _' _-r.’*l..___
m ..m ..W M = |.m b= M S 4w o o |M. Q S = A o A ﬂ?..nl.!v, .._IF.JHF...'_.P‘._JA‘. o
M_ m_ w_ w wmh m_ nm_ M_ &m_ m_ m M_ Dm_ M.w m m m M & bﬁw\h’*@_&#ﬁﬂd? &ﬁh%ﬂhﬂﬂﬁﬁ j
s "] [k F.Ir._ oy . 2 ; .__ _
3 2 Bl WA
3 ) S £lgom AR A AT
) £ 820 o i Y 4%
g &, LN S _
ﬁ o E ﬁ L e AN
3 e N
(3 £ (3
;- L
@ .an | = @
[k}
0 2 Elfe
@A _E . o Mg A
CREKEQPN |/ GRIPE & B CRKEQRSN |/ GRIPEE


http://www.helpndoc.com

Using the Graphic Interface to fill the electromagnetic data file

% Interfaces

g’ Frequency
ﬁ Ground Plane
% Plane Wave

i Radar Cross Section

@ﬁh Visualisations

2

Options

% Mesh generation

@ Check generation

% Execute ZEPHIR

Interfaces

% Assign interface to the NURBS geometry (or directly to the mesh surface).

To set the calculation technique and the electrical characteristics of a surface element.

- -

" Interface properties

Interfacel - f@:g 6 % @

Electrizal Surface Property  PC —4

Calculation Technique PO —d

Azzigh Diraw Unazsign

Cloze

Electrical Surface Property : there are two different properties : perfectly conducting (PC) and surface
impedance (Zs)

Calculation technique can be : Physical optics (PO) or Method of Moments (MoM). The MoM is
available but it will be ignored in this version.
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Each interface has a specific name and properties. Create a new interface by clicking on the « New »

icon:Q.

Define the properties of each interface, then store the information by clicking on the « update » icon:

¢

Assign the properties to the NURBS geometry (or the mesh if no NURBS exist).

@ fEPHIR Project: UMMAMED
Files “iew Geometry Ulities Data Mesh  Calculate  Help
e STy
SRR JLINES ? |4
u

N
r;o Ij%g} [% Interface properties

i % 'j' ‘@- Ilnterface1 v i ”ﬁ:
rCin 2
a = * % Electrical Suface Property  PC =
/ B@ Calculation Technique PO —d
< EEZ fe, %

\, & (o b

‘ { Firish | Fress Finish' to end selection hiassign

LCloze

To check if the interface properties are properly assigned, select the « Draw » function, then the
interface name.

[% Interface properties

Ilnterface1 - @ O

Electrizal Surface Froperty  FC —d

Calculation Technigue PO - —d

‘  Finish | Press Finish' ta end selection hassion

LCloze

= Interface
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Frequency

@ Define the operating frequency range.

. Frequency range
)

kinirum frequency [kMHz] | 1000.0
Step [MHz] (0.0
MHurnber of frequencies |1

Ground Plane

ﬁ Define the ground plane

Check "Perfect Ground Plane". Then click on Accept.

'%h Perfect Ground Plane
=

| Perfect Ground Flane

z2=10

A A

Accept ! Close

This plane represents the sea's surface

Plane wave

% Define the directions of arrival of the plane wave
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-

‘. Source: Plane wave

THETA :

kin. THETA deg|D
Step THETA deg|2
THETA points number |1
PHI :
kin. PHI deg|0
Step PHI deg |2
PHI pointz number |1
Parameters
Psi|0

Amplitude 1.0 X

Phaze |0.0

Cloze

&S]

Theta is the angle between the wave vector and the z axis. Phi is the angle between the projection of
the wave vector onto the xOy plane and the x axis. Psi is the polarisation angle.

NB : if you've chosen a Bistatic RCS you can only define one direction of arrival for the plane wave.

Radar Cross Section

£ Define the kind of RCS to compute

Choose between Bistatic or Monostatic. For the Bistatic RCS, the directions of observation must be
defined. For Monostatic RCS, the directions of observation are the same as set in the Plane wave

window.

\g“ Source: Radar Cross Section

.

[ Monostatic
v Bistatic
THETA
Min THETA BR deg|-180
Step THETA BR deq|2
THETA BR points number [181

PHI

bin PHI ER deg |0
Step PHI BR deq |45
PHI BR paintz number |5

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

Cloze

Visualisations

@ﬁh Open a window to check the source, the observations and the perfect ground plane

= [

7
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—

% Visualisations
% Yiew Sources

E@ YWiew Obzervations
i

Yiew Ground

Cloze

an incident wave :
%«‘i ZEPHIR Project: UNMAMED

CODRR G| B 2|4
Loy
3.;@@

N

-,

% Visualisations

Wiew Sources

B@ Yiew Observations

Clr "ieww Ground

Cloze

Several incident plane waves :
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Perfect Ground Plane :
-y,
g

SR =ReYLNNE TS TR
Rey

?

=t

-

%'% Visualisations

% Yiew Sources

YWiew Observations

Wigw Ground

1+
A

Cloze

Perfect_ Ground_Plane

Options

= Select special ZEPHIR's options

r‘%'% Options "
2

Mb of elements per wavelength |10
Murnber of reflections [between 0 and 5](0

Priority Clasz NORMAL —
v Surface curents visualization

[ 3D RCS wizualisation

[ Rays visualization

Nb of Elements per wavelength : define the size of the mesh elements.
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Number of reflections : define the number of geometrical optic reflections.

Priority Class : define the priority of the process (Normal, Low or Idle).

Surface currents visualisation : check the button to produce a 3D visualisation of the PO surface
currents. Uncheck the button to avoid large result files in the case of numerous plane waves and

operating frequencies.

3D RCS visualisation : check the button to produce a 3D visualisation of the RCS. If more than one
frequency step is present, then only the first will be shown.

Rays visualisation : check the button to store and visualise the geometrical optic ray paths. Uncheck it
to avoid large result files.

Mesh generation

% Generate the mesh.
Generate the mesh and assign all the ZEPHIR conditions to it.

The default element size is defined in the options.

Check generation

@ Check the ZEPHIR input data file.

-

) WARNING

Do you wish to create or to view
the data file 7

Create D oiew
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0 ZEPHIR Input DATA FILE =Jo/&d

ZEPHIR wersion 1.00
Copyright (& [EEA October 2007
Contact: beniguel@chib-internet. fr

Thiz ZEPHIR Input Data file has been generated by the GID-ZEPHIR interface
on Monday 12 Movember 2007 at 15 h 05 min 20 2.

ZEPHIR DATAFILE :

Hfrequency
1000E+6 QLOE+E 1

Hinterface
2
PC
FO

Hrcz
bi
8021
n11

Hplane_wave
anz21
13521

1]
1.000

Haround
Hazurface_currents

Hreflectian

1

Execute ZEPHIR

% Run ZEPHIR

This button launches the ZEPHIR computation. A command line window shows the progression :
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e ZEPHIR 1.0 - C:\PROGRA~1"GIDY GID80~1.7 PROBLE~1" ZEP L
1 fichier{s) copiéds).

Reading the geometry...
27886 triangles

Operating freguency = 384 . 8RR

RCS computation...
theta = 16.8 phi =

Post processing and visualization of results

The computed results can be viewed with the GID post-process : Files => Post-process or Q

+ IEPHIR Project: navire_sol2. post

Files “iew Utilities Docuts  Wiew results  Options  Window  Help

OOV RRIMT 0L EE 2|4

Ay qm ¥
P‘N i%@é “iew results | Main Mesh | Reference mesh
Té rDin Yigws |[Contour Fill T Step
@ *\ ? Bnalyzis: |F'EI = |‘l =
.= — -
o’a x-;t:: K
<—I.—3 E3 @
IR
LY
2 .
LD g
e o
L
o
= B
s By
.-:,-'-_\.\

ELEF3]

The view results window is automatically opened.
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If you have more than one frequency step or direction of incidence, then you can animate the results
like this :

With &, you can open the result file and search through it. Several keyword are predefined.

With B you can visualise the graphs

With ﬁ you can visualise the rays

Graphics visualisation

B Open the Pattern window
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\cﬁ 17 1 —.D
DO SRR RGP0 B ? |4 bilVesons

2B B e T HIPROGRA~1/GID/GIDED~1 TPROBLE~1/ZEPHIR gid/elp/examplesNAVIRE~1 GIDVGraph.art  ansysissel

';ﬁ % g g% Horizantal RCS l:dElmZ) Geometmy

...... ﬁ " ' ' ' ' ShMintax
ﬂ' FL % 26,1337 [~ Displayvectars
g Q N ContourFil
-E: @ SmoothContourFil
S = | L
; \ E ! 20.045 Contourlines
= I>2<3">5<5 f{_ ) ~H anges
[N 2 p Eﬂ. % Pattern o
@ _)-:; 4 {Z_ 13 955 — Parameters
B :\'ﬁ @ 0 |Hnri20ntaIF|CS 7| fines
== = [~ &ddtograph W Log Scale hram
ﬁ i 7.87057] rface
& @ — Frequency [MHz]
E 1:_3_? [ J—— 100000 | fl. s
%% t;;/ 178327 references
— Phi[%]
e F‘ _
e Td o B
T o -4 3042
4
-3 o — Theta []
1 T | = |
o -10.99 [ 80.00
I — Coordinate
@ 16479 AMin mDiv  XMax
' [ 0 | 10 [zFon
2 o YMin YDiv Y Max
= [-zz866| 10 [26132¢
= -22 5667
af T T T T | T | Reset  Apply
(-6’; an 108 126 144 162 180 198 2
Phi (*)
Show  Close
Leaving Show kin b ax ;I
Choosze a Graphz option
Commarnd: | -+

Parameters:
Choose between Horizontal and Vertical RCS

Add to graph : to view different results on the same graph. The color will be different.
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%R ZEPHIR

Sy =ReJLAN

Project: navire_sol2. post

W MG EE| ? |4

2 4 B e ¥ H/PROGRA-1/GIDIGIDE0~1.7/PROBLE~1/ZEPHIR gid/help/examples/NAVIRE~ 1 GIDvgraph.grf

Rle £ B 4 Horzonta RCS (dBm) Vertical RCS (dBrm’)

ﬁ |35 @y 7 38600

W kin Y Div Y Max
| 20 | 10

|38 B2a:

B — e -
0 % Pattern
/‘ — Parameters
||| |Vertical RCS -
g
L) v &ddto graph W Log Scale
@ — Frequency [MHz]
‘t [ 1000.00
H
& — Phi["]
R [fa ==
%% — Theta [*]
21 [l I 50.00
17
-7
1“--’?;’ — Coordinate
(3 HMin  HDiv ¥ Max
[a0 [ 10 [zmon

Rezet  Apply

Show  Cloze

nE
il e
Version 8
Gi
ShowGraphs
ClearGraphs
Legend2Title
Grids
StlelGraphs
ColorGraphs

LinewfidthGraphs
FatternGraphs
FattemnFactor
FointSize
TitleGraphs

M ainTitle
CurrentStyle
w_Pis

s
IreeertLineGraph
DeleteGraph
GraphOutlineO nbd o

Ezcape

=1 108 126 144 162 180 198 216 234 252 270
Phi(*y Phi(*)
Choosze a Graphs option LI
Choosze a Graphs option
Command: | -+

Log Scale : for see values in dBm?2 (or in m2 if unchecked)

Frequency:
If you have several value you can choose a particular step with the scale.
If you check it, the frequency values will be on abscissa

Phi:
If you have several value you can choose a particular step with the scale.
If you check it, the ¢ values will be on abscissa

Theta:
If you have several value you can choose a particular step with the scale.
If you check it, the 6 values will be on abscissa

Coordinates:

You can change the range of the graph's axis and the number of division for each axis.
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Rays visualisation

ﬁ view the computed ray paths

This command inserts the computed ray paths into the geometry. This action isn't recommended if the
geometry contains too much triangles. Once the rays are inserted, they can be removed with the same
button.

Easily create Web Help sites



http://www.helpndoc.com

Examples

In this section several geometries are created and solved with ZEPHIR. These examples are ready to
run. To run GID with an example, please just click on the example title and accept to run the program.

NASA Almond

Placyl

Aircraft

Battleship

NASA Almond
NASA Almond

NASA Almond 8 GHz bistatic RCS, from the JINAO6 workshop. In that example a very low RCS is
computed

First we create the geometry defined with parametric equations :

Create a parametric line :Geometry => Create => parametric line

o ZEPHIR Project: UNNAMED

Files Wiew Geomekry Ublities Data Mesh Calculate  Help

Py =R <9 B ?

N,e & 2 Create F a Paint
r. d
., ey 4 L
”; IZ ¥ , ™., Straight Il_ne
S MURES line
Parametric line
3
" Al »
R v
Parametric surface
Surface mesh
iy 3
b
F? Object »
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‘%ﬁ ZEPHIR Project: UNMAMED
Files Wiew Geomekry Ublities Data Mesh  Calculake  Help

Py=Re FEANWI P
FAend

’)“Ergi /—

@ E; .1 "}j =, N
’“ —i .?. E p A
S Ko W[t [2.5
\ 4 & 'ﬁ'ﬁﬁ [ |0.1933332 Besart[1-pow(t/0. 41 BEE7 2))
'\L a f-‘& @i 2o

t0|-0.416667 (1|0
Murnber of points |50 :
Create anly points [
Apply Cloge
and another :
. ZEPHIR Project: UNMAMED

Files Wiew Geomekry Uklities Data Mesh  Calculake  Help
[

PR=Re JLENEIP T

m

RenLy

w@ @ //ﬂf+HxxEx

“ IEI'%M—
-E- L ';'Ij
?“ i % d X
SRl
I [2.5%

\ % E:a 3 Y[t]|4.833450“2.5“[3qrt[1-pnw[t;"E.083350,2]]-0.95]
I Sy 2190

ta|0 t1|0.583333

MHurmber of pointz |50 :

Create only points [

Apply Close

Collapse the model and make a revolution to create the surface with Ox axis:
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" ZEPHIR Project: UNNAMED

Files Wiew Geometry Ublities Data Mesh  Calculate  Help

O ] {; Wiew geometny | -Q\ l{}:} @ % ‘? =]
u
e Create r
R,.; | g Delete r
/.; IZ '}; Edit L Move paint
B Lt eqo Divid b
t;.; %i‘:@ ﬁ Li:nla:uperatinns r
r 1 —_—
— y Swap arc
B = Palyline 4
?‘ = 7’ h Surftdesh
S Re
— 'ﬁ Edit HLIRES r
\ @ ‘@ Convert to NUIRES r
'\‘ & f-‘& Simplify MURBS ’
Hole MURES zuface
S &I -

ncallapse b )
— F Points

|ntersection r Lines

o
=
@ Callapse b Model
&
&

Surface boolean op. r Surfaces

. ZEPHIR Project: almond

Files Wiew Geometry Uklities Data Mesh  Calculate  Help
DO O 3 MG <91 B 7 |4 ¢
2 ® '1{" % Lines -

R/’; IZ‘%}'\@ R otation -
l]:rf y ‘:@ C} /—\ Firzt pagiﬁt

r[Cn —
t, — L:‘il'l 0.01

G 5 57 | o0
/_‘° vy B s zfom
[
Second paint
0o
| 00
) 0.0
-
Surfaces =
4
Finizh
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Flat the surface according to Oz axis with a scale factor 1/3 to obtain an almond.

" IEPHIR

Project: almond

SY ke YLAN

Fe «-@-%
R 2%y
g
& oo
[, =57
S el
\ @ @
e A

%

pP

&

Files  Wiew Genmetry tilities Data Mesh Calculate  Help

Surfaces -
Scale -
Center
0.0
| (0.0
b 0.0
Scale factors
-
[1.0
[1.0
[0.33333333333
-
Mo -
|17
Finizh

Assign the interface properties over the surfaces, set a plane wave :
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W ZEPHIR Project: almond

OO R R MG DB ?|d

?

~

isualisations

.3

o
LS
r
I
T
7

¢

Yiew Sources

Wiew Obzervations

Wiew Ground

@ Sﬁurce: Plane wave

THETA :

kin. THETA deg |90
Step THETA deg|2
THETA, paintz number |1
PHI :
Min. PHI deg|0
Step PHI deg |2
PHI paintz number |1
Farameters :
Psi|0

Amplitude 1.0 X
Fhase (0.0

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

set the observation directions :
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F

' ZEPHIR Project: almond

Files Wiew Geometry Ublities Data Mesh  Calculate  Help

COALLE RGP 2| 4d

L

% Yiew Sources

Wiew Obzervations

| Monostatic
[v Bistatic

T e |

THETA

Min THETABR deg[30

Step THET4BR deglz2

THETA BR paints nurnber I'Ii
) PHI

MinPHI BR degld

Step PHIBR deg|01

R — |

PHI BR paintz number | 1801 X p

MR TEITTI = 8

Aocept Cloze

Set the frequency : 8 GHz
Save, generate the mesh and run.

The computed surface currents :
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" IEPHIR

Project: almond. post

Files Wiew Uklities Docuts  View results  Options  Window  Help
[
OOV BRIV EE| 2|4
u
/o ® @ ® J (A
2
I 17778
1.2956
- 1.3333
11111
AN o cecer
0 e & Smooth Contour Fill { Mean) of J (Afm). :
ﬁ (2 PY 0 44444
- z 0.22222
u 0
N
and the graph:
\: V*ﬁ? Pattern
Parameters
O@@|“’“”“|ﬁ@|{;\m@|vEmca|Hcs v

i) E. o '% 'H/PROGRA~1/GID/]

Vertical RCS (dBrm)

[ Addtograph [ Log Scale

Frequency [MHz]

~ 11

B000.00
Phi [7]
0 |
Theta [7)
o= 90,00
Coordinate
Khin W Div = Max
[ o [ 10 [1800
Yk v Div Y bMax
[75632| 100 |27.281F
Reset  Apply
Show  Cloze

elpfexamplesfalmond.gidugraph.or?!

po-
ﬁ Ef, ﬁij V97082 —
.t# Q\ ?5:3
s, (4
ya ;‘\}\55 A 1441
P4
*®F S
= {\ = X 1538
F= vH
| - E
% ',,_5' 11334 —
= 3
E S 0 24906 —
o B .
2t B
EIﬁr‘ '
4 _37.077 —
ey
e
| 45949 —
&
e 62821
Fl
B 75603
> |
0
R Phi (%)

I I I I
a0 108 126 144
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Placyl
Placyl

JINAO4 workshop test case. The geometry is defined in the following figure :
)

0

=

F-1
E

W =_050 W= (4l

e —— e L

W= H m ¥ =l m
et ey

First create the plate :
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% ZEPHIR Project: UNMAMED
Files Wiew Geomekry Uklities Data Mesh Calculake  Help

OO wn MG |0E XS ? |4

21BN & EHAIND S 1™
A
NS

@0@5@00!@_

Cre
Lay

layer: 'Ground’. Using thiz
Layper

Col

or
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% ZEPHIR Project: UMMAMED
Files View Geometry Ublities Data Mesh  Calculate  Help

C) '@ {; Yiew geametry
,0 ‘ Jr Create k¥ o Paint

1 Delete L
r, . .
,0 IZ Edi . \ Straight ||.ne

12 HURES line
Parametric line

Iﬁj Falyline

™ A ’

54 MURBS surface »
Parametric surface

Contact surface
Surface mesh

[ﬁ] Wolume

Contact k

-

[ Object J Bectangle
Palygon

Circle

Sphere
Cylinder
Cone
Prizm

Torus

Enter the coordinates of the first corner : (-0.9 -0.6 -0.22)
Second Corner: (0.9 0.6 -0.22)

% ZEPHIR Project: UMMAMED

Files Wiew Geometry Uklities Data Mesh  Calculate Help
[

PR =R JEAN

2 éfﬁ
& rDﬂ%

G e
A el
\ &2k
N2
S @A

Next, create a sphere :
Center: (0.500)
Radius : 0.2
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W' TEPHIR Project: UNMAMED

Files Wiew Geometry Uklities Data Mesh  Calculate  Help
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Remove the volume and the left part of the sphere with &

" ZEPHIR Project: UNMAMED

Files Wiew Geometry Ublities Data Mesh Calculate Help

PR NG| B 2| d
o

>
B
-

it

; -~_!1:“h

Fick LEFTMOUSE to desplace wiew [ESC to quit].
Deleted 2 surfaces. Leaving deleting function

Command: |

Please remove also the line.

Create the left circle by copying the half-sphere base :
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-

)

& copy
oo ®|@@|ﬁ@|'@%@% ? | Entties type: [Lines =
:& bt "j"% Transformation: |Translation ¥
AP e g’i First peint

‘Pﬁr ?cﬁ i = (0.0

....... ; ] .
ﬁ . =4 | w |00
‘_‘%‘}‘.‘i e z |00

9 ‘E‘ -;'7'7-" Second paint
E g M um: w1
— * | 18 |EI.EI
a z |00

v Dplicate entities

Do extrude; |Surfaces ™

[ Create contacts
v Maintain layers
Multiple copies: (1

Select Cancel

T

With the extrude option, the cylinder is created.

To finish, complete the cylinder base with a surface. Use ﬂ and select the two lines forming the circle
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m
Files Wiew Geometry Ublities Data Mesh  Caloulate  Help
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Obtained geometry with flat render :

m

Files Wiew Geometry Ublities Data Mesh  Calculate  Help

COIRRNMG DB 2|4
2

The RCS computation definition :
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monostatic RCS:
- freguency fi=1 Ghz,
- incidence angles : # =43, @ from 0° to 1807
- polarisations : 86 and @

B8: co-polarisation with incident electric field parallel ro 8
p: co-polarisation with incident electvic field parallel to

Set the frequency : 1 GHz
Enter the directions of incidence for the plane wave and choose a Monostatic RCS :

®

93 =R LN
FER

@

X

t’ FDW v Monostatic 7z
,‘ :E; ?’% [ Bistatic

Q_ E" —_—

\ 22k 0
N Srald

4" Source: Plane wave

=l

g

-&\C
;

L J

!

THETA :

tin. THETA deg |45
Step THETA deg |2

o}

THETA points number |1
FHI :
Min. PHI deg |0
. StepPHldeg[05
PHI paints number ’381|7
Parameters
Pslo
.&mplitude"l.l]i X

Accept LCloze

.

ol

|: Phase 0.0

Accept LCloze

Assign the interface properties over the surfaces, generate the mesh, run.

This is the animation of the currents surface :
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Visualisation of the computed monostatic RCS :

T ZEPHIR Project: placyl.post

Files Wiew Utlities Do cuts  Miew results  Options  Window  Help
OO RSB MG X 2|4
o = 'CUPROGRA~1/GID/GIDED~1 F/PROBLE~1/ZEPHIR gid/helpfexamples/placyl didwgraph .o
e =EE
;2 @ {fug Vertical RCS (dBm?) . . . . . . .
0 = B.6522
w2 w2
T@ g o 3.9627
Q D £ B&.
” \m =, 072605
: 224 =
s fes % -5 4164
B Qo
by =7 -10.106
- ==
Q f‘?: -14.795 —
N
E t’.?‘\/_% -19.485 —
o =
A= ot 'ﬁi -24.175 4
21 =28
l1? @‘ &
g /g -28.864
\.‘i B, T T T T T T T T T
:\cl>: m ?\f}f 0 18 36 24 72 a0 108 126 144
EI [ Fi Phi (%)

Chooze a Graphs option
Chooze a Graphs option

=10l
Gibversens
X
— Parameters
[Vertical RCS =

[~ &ddtograph ¥ Log Scale

— Freguency [MHz]

e T 000.00

— Phi[]
i T 0.00

— Theta[*]
. — 45.00

— Coordinate
KMin  XKDiv = Max

[ 0 [ 10 [1800

Y Min Y Div Y Max

-28.864| 10 |8.6522F

Reset  Apply

Show  Cloge

I;I x g
Command: | i 2=l
aircraft
Aircraft

Frequency : 300 MHz

The geometry was imported from an IGES format file :
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T ZEPHIR Project: aircraft

Files Wiew i@eometry  Uklities Data Mesh  Calculate  Help

=10 x|

OOV RSB 2| d biD¥e=ens
;.; . 'f-f"& Geametmy
R’.; @ @@ Data
A, . g Meshing
: 8 & Files
ta : B*& o Wiew
iE; X Utilties
t,

0’“ % f Postprocess
o Cuit
\ q @3 escape
e
S
AL
15 2
D2 @
B A

—h
7 5
%
<P

otation center changed to Poin . ;I

::i‘f |:t|retsent, mtousehWhge;jztooE.s u:lty:';?nically] Enter 1zt point — :::: 3;2

Canmard: I T z=0

Set the directions of incidence for the plane wave. Note that only a half sphere is considered because
of the symmetry of the structure. Select a monostatic computation. In addition, please selecta 3D RCS

visualisation and unselect the surface currents visualisation in the options window.
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T ZEPHIR Project: aircraft

Files Wiew i@eometry  Uklities Data Mesh  Calculate  Help

=10 x|

] H
DOV RIS | B 7| H GiD¥e=ons
u
/.,1 L 'fil%) Geornetry
A A& @ Data
2 teshing
=8 & Files
b gl | [iNfemy View
;E:l tfv v Monostatic: 7 Utilities
"“ cﬂ Bw [ Bistatic T Postprocess
\ 1 @'ﬁ:— - Quﬂ
[ <\ Source: Plane wave x|
e ° 3
& '7.} é THETA : Mb of elements per wavelength |3
gj 1’2- tin. THETA deg|0 Mumber of reflections [between 0 and 5] |1
= f‘a_ % Step THETA deg|2 Priority Class —
ﬂ %}{ g THETA points numFI:jlr _91 ™ Surface curents visualisation
Wik & L Iy [V 2D FlI:lS visluali.satinn
ﬁ@ Step PHI degl27 [ Raps visualization
- .% FHI paintz number |51
i @ Farameters
@ psi0
= Amplitude (1.0 X
@ }‘:.Ef Phaze|0.0
2 materialz read
Layer to uze: Layer
Fammand. l_ Accept LCloze Accept Cloze

The computed 3D RCS visualisation :
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T ZEPHIR Project: aircraft.post o ] |
Files Wiew Uklities Docuks View resulks  Cphions  window  Help

DOA| R MG B 2|4 Gl Ve

u
I.; {% ® E\ Select
> < % gg DisplaySityle
2 o DaCut
i L
=~ % @ & Results
E Q o Files
°[E; Wiew
“\\\ 4
v \;\ss = Utiites
P Fbse Preprocess
" ek % Quit
i O B RCS (dBm2) Rt
& == 40.051
; 34 496
@ I 20894
NS | 23.385
¥ el - 17.829
’H\ﬁ & L2274
b - B.7181
%ﬁ t;; 1.1625
2l i -4.393
i tziZ z -9.9486
_g @
TR
s
Fick LEFTMOUSE to desplace wiew (ESC to quit] [ if prezent, mouze wheel zooms) ;I Drthoganal
Pick LEFTMOUSE to desplace wiew [ESC ta quit]. _
-l wiewto L
Command: | -+ X

A battleship
Battleship

In this example, the geometry of a boat was imported from an IGES file :

% fEPHIR Project: navire_sol2

Files “iew Geometry Uklities Data Mesh Calculate  Help

PO M9 B 2|4
Loy
“ﬁ@@
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% fEPHIR Project: navire_sol2

Files “iew Geometry Uklities Data Mesh  Calculake  Help

SR =ReYLANEIR T IENNIRe 2

<1

?

Please assign the properties over the surfaces with % :

@ ZEPHIR Project: navire_sol2

Files “iew Geometry Utlities Data Mesh  Calculake  Help

?

DD 5n e G <9 L B
Fey

=

@

AR R
Irterface v U U e

Finizh

Define the frequency with @ The operating frequency is 1 GHz.
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Define a Bistatic RCS problem with an incident plane wave %

@ Source: Plane wave

=

THETA :

Min. THETA deq |20
Step THETA deg|2
THETA, paintz nurmber |1

PHI :
kin. PHI deg |45
Step PHI deg (0.5
PHI pointz number |1
Farameters
Psi|0
Amplitude 1.0 X
Phaze |0.0

@ |ES)

and the directions of observation with X :

'@ Source: Radar Cross Section

[ Monostatic
[v Bistatic
THETA

Min THETA BR deg|a0
Step THETA BR deq|2
THETA BR pointz number |1
PHI
Min PHI BR deg|0
Step PHI BR deg|1

PHI BR points number | 361

Cloze

Set a perfect ground plane with ﬁ

, inorder to simulate the sea :
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%'3-5 Perfect Ground Plane

lv Perfect Ground Flane

It is possible to check the incident plane wave, the directions of observation and the ground plane
position with @@"1 :

COO|RR MG VB ? |4

ﬁ, rn E

\| & 2

@
¥

-,

‘%'g\'i Visualisations

I % Yiew Sources

8BS 2|

Yiew Obzervations

B AF S+

X
e ﬁ Wiew Ground

Cloze
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BB |~ FniEsE é

=

€ pgm]
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BN & EAND /WO

3

X[ie ©

E MBS 0|7 e O

=

€ plBm]

B AF ST

BN & HAND IO

g

R MG PD B ? |4

Wiew Sources

Yiew Obzervations

Yiew Ground

Cloze

RGP DB ? |4

Ferfect_Ground_Plane \"’-}r

= Sy

. Visualisations

Yiew Sources

Wiew Observations

ol
I [:} Yiew Ground

Cloze
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And with the flat render of GID :

-
gs

PR =REYEANEIY TR N R0 £
Loy
%Eg}

‘w1

? |4

Perfect Ground_Plane

" Visualisations
A .
i Yigw Sources
Ed
ﬁ Yiew Observations
C} Wiew Ground

Cloze

Suggested options < :

T2 Options

9 [x

Mb of elerments per wavelength (5
MHurnber of reflections [between 0 and 5] |1

Fricrity Clazz MORMAL —
W Surface cumrents visualization
[T 30 RCS visualization

[T Rays visualization

Generate the mesh with @
Save and run.

The surface currents visualisation :
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@ ZEPHIR Project: navire_sol2.post

Files “iew Uklities Docuks  Wiew results Options  Window  Help
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F D ed
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o g €

i

&
L
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wE

Smooth Contour Fill { Mean) of J (A7),
L

Wiew results l Main Mesh | Reference mesh |

Wigw: |Sm|:u:|th Contour Fil r Step:
Analysis: [P0 = |1 =

—+
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i

-
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E -

G

-
@.
-

Apply Cloze

The following graphs are obtained with = :
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@ ZEPHIR

Project: navire_sol2.post

Files Wiew Utlities Docuts  View results  Options  Window  Help

PRI MG B 2 |4d

| tEstNAYIRE~ 1. GIDYgraph. g

' fte SUNAVIRE~1.GID\graph.gr

@ Pattern m

— Parameters
|Wertical FCS -
v Addtograph ¥ Log Scale

HODE S
-;,f e Horizontal RCS (dBrme) Vertical RCS (d8m?)
~ - 1 1 1 1 1 1 1 1 — Frequency [MHz]
2 ' [l | 000.00
& 4949 —
0 — Phi[7]
» 40435 — ¢ [ | g
@
s 31.381 —
- — Theta (%)
i 1
3! :\;\\ @9 232 'ﬁv ﬂ "& o = G000
= ¥ I i
by =%> 13272 — b Al i
— Se== = * | ! — Coordinate
ﬁ e 49176 — [ XMin  XDiv X Max
AS B : 0 [ 10 | 30
Rady 48368 — ¥Min YD Y Max
L‘_’f'% teg‘\/ tfv Bi : .34 10 |58.543¢
%? it;. r,z. -13.891 — Reset  Apply
~ By
]2; 12; NP -22.946 —|
-7
) Qg.A %'ﬁ .37 n Show  Cloze
'\;\<=)'l3 * @év T T T T T T T T T
s il 36 72 108 144 180 216 252 288 324 360
Phi(®) Phi®)
Choose a Graphs option ;I
Choose a Graphs option
Camrmand: | -+
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Contact

IEEA

Web site : http://www.ieea.fr

Address : 13 Promenade Paul Doumer, 92400 Courbevoie, France
Tel.: 33143345231

e-mail : beniguel@ieea.fr
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