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for Waveguide tee Junction using PSO Algorithm and VBA
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Abstract

We developed an optimal design interface based on VBA(Visual Basic Application) that takes advantage of API(Application Program Interface)
function of commonly used EM analysis software. The developed interface is adopted for an optimal design of a septum in a waveguide tee
junction using PSO(Particle Swarm Optimization) algorithm. The objective function of the optimal design is defined by Si-parameter of the
waveguide tee junction. Design variables are established as position of the septum, that are changed to satisfy the design goal. Using the
developed design interface and PSO algorithm, the objective function converged to the smallest value, showing the validity of the proposed
method. The design interface was developed using Microsoft Excel software, enabling easy control of design parameters for user. Also, various
analysis parameters can be set in the Excel interface, including waveguide input mode and frequency. After completion of the design, field

solutions at user-specified positions can be extracted to the output files in complex number form.
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For 1 = 1 To particles
For j = 1 To variables
If parli,jl>=maxdomain Then
parli,j] = maxdomain
End If
If(parli,j]<=mindomain)
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par(i,j) = mindomain

End If
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Range("P2").Select
ActiveCell. FormulaR1C="=MIN(R{3]C[1]:R[3]IC[5])"
temp=Range("P2").value
If(temp<globalcost) Then
globalpar = par(1,])
globalcost = temp
End If

H A o] P‘K_KgE]D:])\i 011}4 5“_4 Zre
US| AAE o) @ T Angta 50t temp
% Ghest$t vl @3dte] tempe] Frol 2

olE &t Siu9 HA{E #E YA Pbest

R

! A

Ee
‘a

ol

3. siAMH
Aol ALEd
1% 2t}

el

0.9 [in)

dAwse 4000
{Cffset) -

155 (in}
04 [in]

05 (i) 1.55 (in} 1.55 fin] 0.9 [in]

a8 1. siMol AtBE st © TH £ o
Fig. 1. Simple waveguide tee junction used analysis
alolAzde] WYL Portl(—a,)ol A YA Port2
a,)% Port3(a,) 3oz 28 =4 gk Yasts o
o wAASE A8 HAA q M
stk Mol AL§E TH ¥r =Rwy Ar:
4x4x0.4[in]el 2 Septumd F7% 0.1[in]2 HA 3
et

=

u

o] SeptumE

4. 2| X3 o4 75131}
A4l 48T 2
PSO ¢
e goll skl A48E siae
ek PSO gl gel 44 AU
§ axez 74]4%1 2G5 ol ¥
5N o g oMo ARke sleld
suel 74tol :g
2ol 57b @obd
s washdl 2
g =g zmu

= 13He® 5709 YAE

A =

asteh
Ll
3

=
=
'

o]
R
e
e

2 n:° rlr

ﬁ—ﬁmm

[-“ 74‘/1‘——
Al ZF& 51 min OID}
' 1 PSO %}J—E]F

o 99 1ol e Sy A7E A2 A FAH

1. 85

Table 1. The position of particle and S11-Parameters's value
running reiterate calculation
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