 ArrayCalc V2.5

   



GEOMETRY CONSTRUCTION

init() - Initialise global variables

place_element(n,xr,yr,zr,x,y,z,eltype,Pwr,Pha)

  Place element (n) in specified orientation (xr,yr,zr)Deg and location (x,y,z)m

  Element excitation (Pwr)dB  and (Pha)Deg

single_element(x,y,z,eltype,Pwr,Pha)

   As above, but without orientation (default values are xr=yr=zr=0). No element number is supplied, it  is just appended to the current array as defined in array_config 

 excite_element(n,Pwr,Pha)

   Specify element (n) excitation (Pwr)dB  and (Pha)Deg 

rect_array(nx,ny,sx,sy,eltype,Erot)

  Generate rectangular (nx) by (ny) array geometry using specified elements

  Spacing given by (sx) and (sy) in meters

  Orientation of element w.r.t X-axis given by (Erot)Deg

cylin_array(nr,nh,sr,sh,eltype,Erot)

  Generate cylindrical array around Z-axis comprising (nh) rings of (nr) elements

  Spacing is on cylindrical surface is (sh) between rings and (sr) within ring, in meters

  Orientation of element w.r.t Z-axis given by (Erot)Deg 

circ_array(nr,nrg,sr,srng,eltype,Erot,Efix)

  Generate circular array around Z-axis comprising (nrg) rings of (nr) elements

  Spacing is around circle is (srng) between rings and (sr) within ring in meters

  Orientation of elements w.r.t Z-axis given by (Erot)Deg

  If Efix='yes' all elements have orientation (Erot)

  If Efix='no' elements rotate with angle around circle starting with (Erot) 

rhomb_array(nx,ny,sx,xoff,sy,yoff,eltype,Erot)

  Generate rectangular (nx) by (ny) array geometry using specified elements

  Spacing given by (sx) and (sy) in meters

 Offset of alternate rows given by xoff / yoff as required

  Orientation of element w.r.t X-axis given by (Erot)Deg

squint_array(theta,phi,Elref)

  Squint array in direction (theta)Deg (Phi)Deg

  Phases are referenced to element number (Elref)

focus_array(R,theta,phi,Elref)

  Squint array in direction (theta)Deg (Phi)Deg with focal length R

  Phases are referenced to element number (Elref)

taywin_array(R,xyr)

  Apply modified Taylor amplitude distribution to array in direction xyr

   (R) is the sidelobe ratio in dB

  xyr='x' for taper in x-direction

  xyr='y' for taper in y-direction

  xyr='r' for taper as sqrt(x^2+y^2+z^2)

move_array(x,y,z,elstart,elfinish)

  Move elements numbered (elstart) to (elfinish) by (x),(y),(z)meters, 

  relative to current location

movec_array(x,y,z,elstart,elfinish)   

  Move-copy elements numbered (elstart) to (elfinish) by (x),(y),(z)meters, 

  relative to current location

centre_array() - Moves entire array so the extents are equidistant from the origin

xrot_array(ang,elstart,elfinish)

  Rotate array elements numbered (elstart) to (elfinish) by (ang)Deg about X-axis 

yrot_array(ang,elstart,elfinish)

  Rotate array elements numbered (elstart) to (elfinish) by (ang)Deg about Y-axis

zrot_array(ang,elstart,elfinish)

  Rotate array elements numbered (elstart) to (elfinish) by (ang)Deg about Z-axis

xrotc_array(ang,elstart,elfinish)

  Rotate-copy array elements numbered (elstart) to (elfinish) by (ang)Deg about X-axis 

yrotc_array(ang,elstart,elfinish)

  Rotate-copy array elements numbered (elstart) to (elfinish) by (ang)Deg about Y-axis

zrotc_array(ang,elstart,elfinish)

  Rotate-copy array elements numbered (elstart) to (elfinish) by (ang)Deg about Z-axis

cpol_array(Zrot,dPha,dAmp)

  Circularly polarises an existing array by duplicating array elements with versions orthogonal in

   phase and orientation. Each element is duplicated and rotated about local element Z-axis  by

   Zrot(Deg), phase is adjusted by (dPha)Deg and amplitude by dAmp(dB)
design_helix(N,Freq)

  Returns helix_config parameters for optimum endfire helix, given

   number of turns (N) and the frequency (Freq)Hz

design_patchr(Er,h,Freq)

  Returns patchr_config parameters for optimum half-wave rectangular microstrip patch, 

   given the substrate (Er) thickness (h)m and the frequency (Freq)Hz 

design_patchc(Er,h,Freq)

  Returns patchr_config parameters for optimum half-wave circular microstrip patch, 

   given the substrate (Er) thickness (h)m and the frequency (Freq)Hz

   



PLOTTING and VISUALISATION

plot_theta(thetamin,thetastep,thetamax,phi_list,polarisation,normalise)

  Calculate and plot theta patterns for values of phi in (phi_list) e.g. [10,20...]

  polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’     normalise='first' or 'each' or 'none'

plot_theta_statvar(thetamin,thetastep,thetamax,phi,…     polarisation,normalise,phavar,ampvar,Nruns)

  Calculate max/min theta pattern envelope due to normally distributed variations in ampl and phase

  excitations. Phavar +/- phase (Deg)   Ampvar +/- amplitude (dB)

plot_squint_theta(thetamin,thetastep,thetamax,phi_cut,phi_squint,...

                   theta_squint_list,polarisation,normalise)
  Calculate and plot theta patterns for single value of (phi_cut) for an array squinted 

  towards (phi_squint),(theta_squint_list)  e.g. (theta_squint_list)=[10,15,20...]

  polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’     normalise='first' or 'each' or 'none'

plot_phi(phimin,phistep,phimax,theta_list,polarisation,normalise)

  Calculate and plot phi patterns for values of theta in (theta_list) e.g. [10,20...]

  polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’     normalise='first' or 'each' or 'none'

plot_phi_statvar(phimin,phistep,phimax,theta,…

polarisation,normalise,phavar,ampvar,Nruns)

  Calculate max/min phi pattern envelope due to normally distributed variations in ampl and phase             

  excitations. Phavar +/- phase (Deg)   Ampvar +/- amplitude (dB)

plot_squint_phi(phimin,phistep,phimax,theta_cut,theta_squint,...

                 phi_squint_list,polarisation,normalise)
  Calculate and plot phi patterns for single value of (theta_cut) for an array squinted 

  towards (theta_squint),(phi_squint_list)  e.g. (phi_squint_list)=[10,15,20...]

  polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’     normalise='first' or 'each' or 'none'

plot_geom3d(gaxisflag,anotflag)

  Display array geometry as 3D plot. 

  Show axis axisflag=1 or 0  

  Show Amp/Phase info anotflag=1 or 0 

plot_geom2d(gaxisflag,anotflag)

  Display array geometry as 2D plot, can be zoomed to see annotations more easily

  Show axis axisflag=1 or 0  

  Show Amp/Phase info anotflag=1 or 0 

plot_pattern3d(deltheta,delphi,polarisation,normalise)

  Plot 3D pattern using (deltheta),(delphi)Deg step values

  polarisation = 'tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’  normalise = 'yes' or 'no'

plot_pattern3d1(deltheta,delphi,polarisation,normalise,fignum)

  Plot 3D pattern using (deltheta),(delphi)Deg step values

  polarisation = 'tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’  normalise = 'yes' or 'no'   fignum=figure number

plot_geopat3d(deltheta,delphi,polarisation,normalise)

  Plot 3D pattern and array geometry using (deltheta),(delphi)Deg step values

  polarisation = 'tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’  normalise = 'yes' or 'no'

plot_geopat3d1(deltheta,delphi,polarisation,normalise,fignum)

  Plot 3D pattern and array geometry using (deltheta),(delphi)Deg step values

  polarisation = 'tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’  normalise = 'yes' or 'no'   fignum=figure number

plot_theta_geo1(thetamin,thetastep,thetamax,phi_list,polarisation,normalise,linestyle,fignum)

  Calculate and plot theta patterns on 3D geometry plot, for values of phi in (phi_list) e.g. [10,20...]

  polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’     normalise='first' or 'each' or 'none'
plot_phi_geo1(phimin,phistep,phimax,theta_list,polarisation,normalise,linestyle,fignum)

   Calculate and plot phi patterns on 3D geometry plot, for values of theta in (theta_list) e.g. [10,20...]

   polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’     normalise='first' or 'each' or 'none'
plot_field_slice(xrng,xsteps,yrng,ysteps,xrot,yrot,zrot,xoff,yoff,zoff,polarisation,normalise,units)

  Plot E-field parameters as a slice through 3D space. The field slice is defined as a grid in a 'local'

  coordinate system according to the definition : 

                                  X=-xrng/2:xstep:xrng/2, Y=-yrng/2:ystep:yrng/2), Z=0.

               Where :      xstep=xrng/xsteps   and   ystep=yrng/ysteps

  This grid is then subject to 3 rotations and 3 offsets to place it in the global system of coordinates used 

  for the antenna : xrot, yrot, zrot and xoff,yoff and zoff. (Rotations are about fixed x,y,z axes)

  polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’ ,’tau’ , ’phase’ , ‘phavp’ , ‘phahp’  

  normalise='yes' or 'no'

  units=’dblossd’ , ’dbloss’ , ’dbwm2’ , ’wm2’ , ‘dbvm’ , ‘vm’

plot_field_slice1(xrng,xsteps,yrng,ysteps,xrot,yrot,zrot,xoff,yoff,zoff,polarisation,units…

                    normalise,fignum1,fignum2)

Plot E-field parameters as a slice through 3D space. The field slice is defined as a grid in a 'local'coordinate system according to the definition : 

                                  X=-xrng/2:xstep:xrng/2, Y=-yrng/2:ystep:yrng/2), Z=0.

              Where :       xstep=xrng/xsteps   and   ystep=yrng/ysteps

  This grid is then subject to 3 rotations and 3 offsets to place it in the global system of coordinates used 

  for the antenna : xrot, yrot, zrot and xoff,yoff and zoff. (Rotations are about fixed x,y,z axes)

  polarisation='tot' , 'vp' , 'hp' , ‘lhcp’ , ‘rhcp’ , ‘ar’ ,’tau’ , ’phase’ , ‘phavp’ , ‘phahp’  

  normalise='yes' or 'no'

  units=’dblossd’ , ’dbloss’ , ’dbwm2’ , ’wm2’ , ‘dbvm’ , ‘vm’

plot_wave_slice (xrng,xsteps,yrng,ysteps,xrot,yrot,zrot,xoff,yoff,zoff,polarisation) 
 Plot E-field parameters visualised as a 3D wave surface added to the 3D geometry plot

 if present (default figure1). Note that this function is for visualisation only. The wave slice is defined as a grid in a 'local' coordinate system according to the definition : 

                                  X=-xrng/2:xstep:xrng/2, Y=-yrng/2:ystep:yrng/2), Z=0.

              Where :       xstep=xrng/xsteps   and   ystep=yrng/ysteps

  This grid is then subject to 3 rotations and 3 offsets to place it in the global system of coordinates used 

  for the antenna : xrot, yrot, zrot and xoff,yoff and zoff. (Rotations are about fixed x,y,z axes)

  polarisation='tot' , 'vp' , 'hp' 

plot_wave_anim (xrng,xsteps,yrng,ysteps,xrot,yrot,zrot,xoff,yoff,zoff,polarisation,fignum1,fignum2) 
 Plot E-field parameters visualised as a 3D wave surface added to the 3D geometry plot

 if present in fignum1 and then animate it in fignum2. Note that this function is for visualisation only. The wave slice is defined as a grid in a 'local' coordinate system according to the definition : 

                                  X=-xrng/2:xstep:xrng/2, Y=-yrng/2:ystep:yrng/2), Z=0.

              Where :       xstep=xrng/xsteps   and   ystep=yrng/ysteps

  This grid is then subject to 3 rotations and 3 offsets to place it in the global system of coordinates used 

  for the antenna : xrot, yrot, zrot and xoff,yoff and zoff. (Rotations are about fixed x,y,z axes)

  polarisation='tot' , 'vp' , 'hp' 

list_array(optionflag)

  Summary list of current array configuration  

  (optionflag) = 1 for all data or 0 for element locations and excitations only

plegend(xsc,ysc,linetype,label)

  xsc,ysc=screen coords, linetype e.g. ‘r-‘, label=text string

  



CALCULATION SUBROUTINES

calc_directivity(deltheta,delphi)

  Calculate array directivity using numerical integration. Stepsizes (deltheta,delphi) 

  The value can then be used by plot routines to plot absolute directivity in dBi

plot_theta(thetamin,thetastep,thetamax,phi_val,polarisation,normalise)

  Calculate single theta pattern data for phi.

  polarisation='tot' or 'vp' or 'hp'     normalise='yes' or 'no'

plot_phi(phimin,phistep,phimax,theta_val,polarisation,normalise)

  Calculate single phi pattern for theta.

  polarisation='tot' or 'vp' or 'hp'     normalise='yes' or 'no' 

polaxis(rmin,rmax,rstep,astep)

   Plot polar axis set rmin/rmax/rstep=min/max/step radius (dB)

   astep=angular step (deg)

polplot(theta,pwrdB,mindB,linestyle,linewidth1,linewidth2);

  Plot pattern on polar axis set.

  theta=angle on chart in (deg), pwrdBn=Normd pattern data (dB)

  mindB=Min dB value,  linestyle e.g. ’r-‘ , linewidth1=‘linewidth’

  linewidth2 e.g. 2

theta_cut(thmin,thstep,thmax,phi)

  Calculate E-field theta pattern cut data for specified phi
  Returns column data in the form [theta,[tot,vp,hp]] 

phi_cut(phimin,phistep,phimax,theta)

  Calculate E-field phi pattern cut data for specified theta
  Returns column data in the form [phi,[tot,vp,hp]]

calc_theta(thmin,thstep,thmax,phi)

  Calculate theta pattern plot data for specified phi
  Returns column data in the form [theta(deg),Pwr(dB)] 

calc_phi(phimin,phistep,phimax,theta)

  Calculate phi pattern plot data for specified theta
  Returns column data in the form [phi(deg),Pwr(dB)]

calc_patchr_eff(Er,W,L,h,tand,sigma,Freq,VSWR)

   Estimate the efficiency and bandwidth of a rectangular patch

calc_patchc_eff(Er,W,L,h,tand,sigma,Freq,VSWR)

   Estimate the efficiency and bandwidth of a circular patch

ALSO

   fieldsum
- Calculate total,vert and horiz E-field at specified farfield point

   circ

- Plot circle (used for polar axis)

   local2global
- Convert local element coords to global coord system 

   coord2troff
- Generate rotn & offset matrices from 4pts in 2 coord systems

   sph2cart1
- Spherical to cartesian coord conversion, see Note1

   cart2sph1
- Cartesian to spherical coord conversion, see Note1 

    

   Note1 : Different angle definitions to Matlab's standard routine

   rotx

- Generate rotation matrix for rotation about X-axis

   roty

- Generate rotation matrix for rotation about Y-axis

   rotz

- Generate rotation matrix for rotation about Z-axis

   textc

- Put text on plot at screen coords

   plotsc

- Plot lines at screen cords

BEAM SYNTHESIS

binomial1
- Calculate array weightings for Binomial distribution

chebwin1
- Calculate array weightings for Chebyshev distribution

fourier1

- Calculate Fourier coefficients for user specified pattern profile

modtaylor
- Calculate array weightings for Modified Taylor distribution

lmsoptimise          - Signal to noise optimisation for array

norm_array           - Normalise array excitations to unity

  




 ELEMENT MODELS

   patchr

- Rectangular microstrip patch element model

   patchr_geom
- Patch geometry (pictorial only)

   patchc

- Circular microstrip patch element model

   patchc_geom
- Patch geometry (pictorial only)

   helix

- Endfire helix element model

   helix_geom
- Helix geometry (pictorial only)

   dipole

- Thin wire dipole model

   dipole_geom
- Dipole geometry (pictorial only)

   dipoleg
- Thin wire dipole over groundplane model

   dipoleg_geom
- Dipole over ground geometry (pictorial only)

   aprect

- Rectangular aperture model

   aprect_geom
- Rectangular aperture geometry (pictorial only)

   apcirc

- Circular aperture model

   apcirc_geom
- Circular aperture geometry (pictorial only)

   wgr

- Rectangular waveguide model

   wgr_geom
- Rectangular waveguide geometry (pictorial only)

   wgc

- Circular waveguide model

   wgc_geom
- Circular waveguide geometry (pictorial only)

   dish

- Parabolic dish model

   dish_geom
- Dish geometry (pictorial only)

   interp

- Interpolate pattern from data stored in pattern_config

   interp_geom
- User specified geometry (pictorial only)

GLOBAL VARIABLES

   array_config            - Array of element data : position, excitation, and type

   arraypwr_config      - Total power input into the array in Watts, used in field-slice calculations.

   arrayeff_config        - Array efficiency (percent)

   freq_config              - Analysis frequency (Hz)

   velocity_config        - Wave propagation velocity (m/s)

   impedance_config   - Impedance of propagation medium (ohms)

   range_config           - Radius at which to sum element field contributions (m)

                                      should be set to value >>(2D^2/lambda) D=max aperture dimension

   direct_config            - Directivity (dBi)

   phaseq_config          - Phase quantisation for beam steering (n-bits) 

                                      giving 360/(2^n) phase step size

   normd_config          - Pattern normalisation value, used with directivity calc.  

   dBrange_config       - Dynamic range for plots (dB)

   waveanim_config    - View angle and movie parameters for wave animation

   patchr_config           - Rectangular patch element parameters

   patchc_config           - Circular patch element parameters

   dipole_config           - Dipole parameters

   dipoleg_config         - Dipole over ground parameters

   helix_config             - Helix parameters

   aprect_config           - Rectangular aperture parameters

   apcirc_config           - Circular aperture parameters

   wgr_config              - Rectangular waveguide parameters

   wgc_config              - Circular waveguide parameters

   dish_config             - Parabolic dish parameters

   pattern_config         - Pattern data for interpolated element pattern

   user1_config            - User element parameters

   




VALIDATION

   loadnecpat
- Load NEC2 radiation pattern data (11 cols)

   loadnecpat1
- Load NEC2 radiation pattern data (3 cols) theta,phi,Pwr(tot)

   N. Tucker www.activefrance.com 2015

