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Definition of Scatterer in Electromagnetic Wave Propagation
Environment Using Image Processing Based on FDTD Method
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In this paper, we implement real irregular terrain model in computer program by using image processing. We
show how this approach can be used in simulation of E.M. wave propagation on irregular earth’s surface in a
realistic manner. Some simulations are performed for implementation of longitudinal height differences over
the propagation path as PEC surface .We also describe that how this approach can be used for any boundary
condition in computational space. The results observed in Snapshots of the field profiles taken at different
simulation times, validates capability of this method.

Index Terms: E.M. propagation, finite diference time domain, image processing, terrain modeling,
consecutive windows, FDTD.
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Fig. (1): Approximation of the terrain to step for the calculation
of path loss
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Fig. (3): Configuration of magnetic and electric field nodes for
TE polarization used in the simulation
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Fig. (2): Surface roughness is plotted by fitting the curve to five
points at a distance of 15 km and a maximum height of 500
meters in Toolbox PETOOL.
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Fig. (5): Box color used to draw the vertical component of the
electric field (Ey )Fig. (6)
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Fig. (6): Color plot field of the two-dimensional resonator TE
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Fig. (8): The discrete process of image to the pixels and its
implementation in the FDTD mesh network
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A Oy d plae S S Oldue (sadlge (go3lasl (V) S o
00tS ol 3l 15 L Z g X > p (m A g, SO po
d‘ﬁ )_..u d)j'l') 'bl—l) )L_wJ LgL&bs.»_a.l)lﬁ ;Auo ML)J | 00

2,00 b loges oyl iules SSsS>

Ryad 0310 3l ool b gols iy yai ¥

g St 5 90 5l ol 9 Lumme 45w )ls (s pgal aS (55
i Sy a4 a5 Hlaciend pdle ool 0ald LSS ad
5 oS ol g0 4 Lo oads aiiig FDTD oS (5,0 witiw
4 ey Sl s iy ol slad ©j50 4 sk Slacand
S Sypo 4 asbin 9y e (sl (polel il jsliie
1) pbdeSy mile 090 gz b asly aisd o)y (s 5lo
WS o a1y o] e g 00,5 o sied (S S5, gyl
o 5 ey Slal b FDTD oKt sty e sl 5oulss b o
slagisu b glate glasle (sl slaglas To)bss adgisl
S Bl JuSn B g (gjludincnS 00l 0 00l [ 3 as S
aS job les .l oad ools lid (A) Sy diges job a4y gl
a4 bUSS slead FDTD oul gonyin a5l j0 0gd o0 090
(o s sl ol das 4y IS (] jo gl c0 0y Slaly O a0
o il md B gloaian Slles b ond 43S L 5 )
& e Bl Jae 05b 4,5 S5 sk slel &5 s
S5 ol O USs o s anlss pll 53a8s T sa e 45
Ll 0o r:l;ul LRVOwpY 'bb le).g

")



5 slabi a5 ,Lail 5l ons 4 F glalasd yslas (V+) S5

slably asliy sl sola laie 4y dgame gl aS” > jo olgzds sla e

Ll oo u:.l).xS

Fig. (10): Picture taken from the radiation of the two point
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computer program is defined as conductor
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