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Abstract: A new geometry for uniplanar, ultra-wideband monopole antenna has been proposed for
operations in the 1.8-30 GHz band, thanks to its fractal structure in the form of a cardioid. The antenna
has extremely small dimensions at 0.21A4 x 0.285A at the lowest frequency of 1.8 GHz. A parametric
analysis of the influence of certain antenna dimensions on its characteristics was performed in order
to achieve the widest possible impedance bandwidth. This antenna is designed for low-cost FR-4
substrate because it is primarily intended for use in broadband energy harvesting and IoT systems,
but it is also suitable for applications in communication systems. Simulation results show that the
antenna has a reflection coefficient (S11) below —10 dB in the entire 1.8 GHz to 30 GHz frequency
range, which covers all existing cellular bands: 3G, 4G, 5G Wi-Fi, ISM, satellite communication and
radar bands. The antenna exhibits gains up to 5 dBi.

Keywords: fractal antennas; slot antennas; ultra-wideband antennas; bandwidth dimension ratio

1. Introduction

Considering the expansion of mobile communication systems and the forecast that
there will be 38 billion connected devices within the IoT and 1.5 billion within 5G by 2025,
it is clear that electromagnetic radiated power will be much higher in the future than it
is now, as the number of devices connected wirelessly will be greater and it is desirable
that antennas for energy harvesting (EH) are designed to cover all bands assigned for
those communications. In view of the dependence of the operating frequency on antenna
dimensions and the purpose of the antenna, it was concluded that it is optimal to use
bands above 1.8 GHz for EH, although the emitted power is higher in the lower bands.
Networks such as 3G (UMTS), 4G (LTE) and the future 5G cellular network; ISM (Industrial,
Scientific and Medical); and the bands of satellite communications are of particular interest.
Electromagnetic energy can be generally collected using rectennas [1-10] (that consist of a
single or multiple antennas integrated with a rectifier) or using meta-surfaces [11-13].

Numerous studies of the level of electromagnetic radiation in different cities can be
found in the literature. The results presented in [2,3] confirm that bands between 0.3 GHz
and 3 GHz could be used for energy harvesting systems and also include the bands planned
for 5G and IoT and the bands for satellite communications.

The main requirements for energy harvesting and IoT antennas are the following:
simple (planar) structures, low cost, miniaturized without gain degradation and efficiency
(electrically small antenna), wide operating bandwidth, wide beamwidth and good broad-
band matching [4,5]. Printed antennas generally exhibit these characteristics, since they
are planar, small in size, have a high degree of reproducibility and since they are easy to
make—they do not require complex fabrication processes, and they are compatible with
integrated circuitry [6]. However, widespread patch antennas are of the narrowband type.

A large number of energy harvesting antennas can be found in the literature, with
good characteristics, but they are mostly designed with narrow bandwidth for single
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frequency operation, most often with GSM or Wi-Fi [6]. The second group of antennas
includes multiband antennas that are designed on expensive dielectric substrates in order
to reduce their overall dimensions, which makes them unsuitable for EH applications in
IoT and WSN and for integration with other electronics [4,6]. With the advancement of
the 5G network, the use of the millimeter frequency bands began, especially the K-band
(24.25-27.5 GHz); thus, it is necessary to develop systems for collecting electromagnetic
radiation in those bands. It would be optimal to satisfy the stated requirements with the use
of only one ultra-broadband antenna. A comparative study of the antennas proposed for
EH can be found in [4-9]. Energy harvesting systems in the microwave band can operate
with frequencies up to 30 GHz in [10,14,15]. An antenna designed for energy harvesting
application on satellites is proposed in [10].

Generally speaking, antennas that are designed for energy harvesting can also be
used in communication systems. It is desirable that one antenna can cover all services
used in mobile communications [16]. In the case of using ultra-wideband antennas in
mobile communications, there is often a need for filtering unwanted frequency bands, i.e.,
adding notch filters to the antenna itself as in [17-21], which turns this antenna into a
multi-resonant one and separates certain bands.

Numerous printed antennas designed on a low-cost FR-4 substrate can be found
in the literature. The wideband antenna proposed in [22] has very small dimensions
(25 mm x 25 mm), an operating range of 7.7:1, efficiency of 82% and gain of 5 dBi. Tt is
made on a low-cost FR-4 substrate, but with substrate thicknesses of 1.2 mm, which makes
it difficult to integrate with other electronics. The antenna in [23] is designed on FR-4
substrate with a standard thickness of 1.58 mm for frequencies up to 18 GHz achieving a
bandwidth ratio of 13:1 at 10 dB return loss, with an electrical area of 0.17A x 0.37A.

It is well known that the FR4 substrate has been commonly used for low frequency
applications, but it has been recently applied successfully in the design of low-cost antennas
at frequencies over 30 GHz, Refs. [24-26]. The antenna proposed in [25] uses the FR-4
substrate, although it is intended for operations up to 37 GHz, with an operating range of
11:1. However, the electrical area of the antenna is pretty large ( 0.32A x 0.34A).

The simplest method for increasing the antenna’s bandwidth without increasing the
antenna size is to modify the geometry of the antenna by using fractals [27]. The self-
similarity property of fractal geometries causes multiband or broadband behaviors. A
comparative study of these antennas can be found in [28].

Fractal antennas with good performances can be found in [29,30], but these antennas
do not cover the GSM and UMTS bands, in which a significant amount of EM energy is
emitted. Considering the antenna size, the proposed antenna is more than three times
smaller in terms of electrical dimensions than the antenna reported in [26].

This paper proposes a novel design of a slot antenna based on nested fractal geometry
that exhibits ultra-wideband characteristics. The antenna is designed on inexpensive FR-4
substrate and is fed by coplanar waveguide (CPW) transmission line, which makes it
uniplanar, very easy for fabrication and integration with MMICs. The use of fractals in
the form of cardioids made it possible to cover all commercial frequency bands from 1.8 to
30 GHz while preserving the small size of the antenna because of the space filling property
of the fractals. The proposed antenna can be used in energy harvesting systems, as well as
in IoT, WLAN, mobile MIMO and satellite communication systems and radars.

2. Proposed Antenna and Parametric Sweep

Numerous shapes of fractal antennas can be found in the literature, while those that
satisfy the shapes of mathematical curves are particularly important.
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The antenna structure presented here is based on a slot in the form of more self-similar
nested cardioids. The standard parametric mathematical expression for cardioid is the
following [31,32]:

x(@) = acos ¢(1 — cos ¢)

y(¢) = asin (1 — cos p) (1)
0<gp<2m

where the parameter a scales the cardioids to the desired dimension. The proposed an-
tenna has three cardioids that define its structure. Their scaling parameters, according to
Equation (1), are a;, a» and a3, as seen in Figure 1.

f z
! W —

Figure 1. The geometry of the proposed fractal antenna. The metal is shown in black. Relevant
dimensions of the antenna are as follows: W = 35.1 mm, L = 47.5 mm, gap = 0.25 mm, Wy =285 mm,
Lf=16.4mm, g = 0.40 mm, L;= 34.45 mm (distance from the cardioid center), Ly = 42.43 mm, a1 =6.6,
ay =4.68 and a3 =3.4.

The fractal shapes are characterized by two parameters: the iteration order (I0) and
iteration factor (IF) [23]. The iteration order represents the number of fractal iterations, while
the iteration factor represents the ratio of the dimensions of the second and first iterations
of fractals. The iteration factor is always less than one because the last fractal dimension
is always smaller than the previous one due to nested fractal geometry. Generally, in the
majority of the proposed fractal antennas, the IF is the same for each iteration. However,
in this paper, we propose a fractal antenna where the IF changes for each subsequent
iteration. In this case, we can define IF, which represents the ratio between a; and a; and
IF;, which represents the ratio between a3 and a5. The IF for the zeroth iteration of the
realized antenna is IFy = a5/a; = 0.68 and the IF for the first iteration is IF; = a3/a, = 0.75.
It provides additional flexibility in antenna design.

The antenna is designed for the FR-4 substrate of dielectric constant ¢, = 4.3 and
tané = 0.025. The thickness of the substrate is 1.58 mm and the thickness of copper metal-
lization is 0.018 mm. Parametric analysis was performed in order to obtain the maximum
antenna impedance bandwidth; thus, the antenna can be used in energy harvesting appli-
cations without a lossy matching circuit between the antenna and detector. Simulations are
performed in the time domain-based CST solver.

The overall dimensions of the antenna are 35 mm x 47 mm x 1.61 mm, which classifies
this antenna into a group of electrically small antennas [33]. The geometry of the proposed
antenna is shown in Figure 1.
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2.1. Effects of Different Antenna Iteration Orders

Figure 2 shows the procedure for constructing a cardioid fractal slot antenna with
different iteration orders (and similarly to a majority of fractals with the same IF). The
generator shape for this fractal antenna is a cardioid described by Equation (1). The
starting point for this antenna is the zeroth iteration fractal, i.e., the cardioid antenna
shown on Figure 2a. Additionally, this figure shows the generation of the fractal structure
in which each iteration has the same iteration factor IF = 0.68 (IF=a2/a1 = a3/a; =
ﬂ4/£’i3 = 115/[,14).

.
(a) (b) (c) (d)

0 T T T T T T T T T T T T T T

Sy4 (dB)

—— 0" order(a)

=304 [ .
i
] : - = - 1" order(b)
: -« 2" order(c)
— -~ 3" order(d)
-40 T T 1 L T L3 T 4 T ] T T 3 T — L] ]777. "";" ..... ~
2 4 6 8 10 12 14 16 18 20 22 24 286 28 30

Frequency (GHz)

Figure 2. Simulated reflection coefficients for the fractal antenna geometries with different iteration
orders. (a) Oth iteration order; (b) 1th iteration order; (c) 2nd iteration order; (d) 3rd iteration order.

When examining the reflection coefficient of the antenna with zeroth iteration order
and the antenna with the first iteration order seen in Figure 2b, it is observable that the
cardioid in Figure 2b has a wider operating range. If the condition for the antenna operating
range is taken to be S1; < —10 dB, in the case of the zeroth iteration, this condition is fulfilled
in two frequency bands: 1.8-3.5 GHz and 5.9-30 GHz, with the antennas having second
and third iteration orders where the condition is met in a narrower band 1.8-2.57 GHz.
The best characteristic in terms of broadband operation was obtained with a cardioid with
the first iteration order (Figure 2c), whereas the 511 characteristic deteriorates by further
increasing the iteration order, as is the case of a cardioid with the second and third iteration
order (Figure 2d).

By analyzing the results of simulations as well as fractal geometry that can be found
in the literature, it was decided that the proposed antenna should be designed using fractal
geometry, which changes the iteration factor in each subsequent iteration. In this manner,
greater flexibility in design is achieved.

2.2. Effects of the Iteration Factor

When designing the antenna, it was determined that the parameter 4, and the overall
dimensions of the antenna (W x L) affect the position of the lowest resonant frequency
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where Sy; < —10 dB. Parameter a; is set at 6.6 so that the lowest frequency would be
1.8 GHz.

Furthermore, we can observe the effect of changing the iteration factor on antenna
performance. IF; when defined as the ratio of a3/4> can be changed in two ways—either
by changing a, while a3 remains constant or by changing a3 while a; remains constant.

2.2.1. Effects of the Parameter a,

The influence of dimension a3, i.e., different values of IF; =a3/ay, on the S1; parameters
when the parameters a1 = 6.6 and a3 = 3.4 are constant, is shown in Figure 3.

S,, (dB)

: P i -
I '

30q ¢ (b)~1 j

e s A B G ST 2 2

v (e) i [ IF,=0.58 (a) |
§ i
: { ~ ~ IF,=0.83 (b)
IF,=0.67 (c)
?\(d) § — - — IF,=0.72 (d)
'40 L | TR Sk | 1 X T OE g T e I" L) l| x ¥ r B —
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Frequency (GHz)

Figure 3. The simulated reflection coefficients of the first order fractal antenna for different iteration
factors IFy = a3/a; obtained by changing the value of parameter ay: (a) a; = 3.91, (b) a, = 4.18,
(c) a3 = 4.45 and (d) ap = 4.72. The parameters are a1 = 6.6 and a3 = 3.4.

A change in the value of parameter a; has a significant impact on the resonant fre-
quency position above 2 GHz and the Sy; level throughout the entire band. The best results
in this parameter range are achieved with a; = 4.45 (IF; = 0.67). Such a big influence of
parameter a; on Sy is characteristic of the antenna, and it can be explained by the fact
that, by changing a;, two iteration factors are changing at the same time: IFy = a5 /4y and
IF] = ﬂs/(lz.

2.2.2. Effects of the Parameter a3

In further analysis, the parameters a; and a; are kept constant while the a3 parameter
was changed until the desired criteria were met. The influences of dimension a3, i.e.,
different IF; = a3/a, on the 511 parameter when the parameters are set at a; = 6.6 and
ay = 4.55 are constant, and they are shown in Figure 4.

Figure 4 shows that, in this scenario, for the iteration factor IF; = 0.72, the S1; char-
acteristic is below —10 dB in the widest frequency range. Based on the results shown in
Figures 2-4, a noticeable advantage of the different IFs for each subsequent iteration can be
observed. The proposed method increases the flexibility of the design and the ability to



Electronics 2022, 11, 1043 6 of 15

meet more antenna requirements than in case with a fixed IE. In this manner, the antenna
characteristics can be even further improved.

0
404 i
)
=2
20 -
%)
-30 4 ;
1 Y |- = IF,=0.53 (b)|
j b IF=0.66 (c)
— IF,=0.72 (d)
-40 r y

1 T b T 1 T L} T T L}
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Frequency (GHz)
Figure 4. The simulated reflection coefficients of the first order fractal antenna for different iteration
factors IF; = a3/a; obtained by changing the value of parameter a3 when a; = 6.6 and a, = 4.55:
(a) a3 = 3.64, (b) a3 = 4.82, (c) a3 = 6.06 and (d) a3 = 6.55.

2.3. Effects of the Parameter g

The influence of dimension g at the point where the CPW line supplies the cardioid,
on the reflection coefficient, is shown in Figure 5. It can be observed that the parameter g
has a significant influence on the reflection coefficient level. The widest bandwidth charac-
teristic is obtained when g = 0.4 mm, and further increases in the value of g considerably
deteriorates the reflection coefficient in the entire operating band.
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Sy (dB)
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Figure 5. The simulated reflection coefficients for different values of distance g

2.4. Characteristics of the Proposed Antenna

The simulated values of real and imaginary parts of the impedance of optimized
antennas (Figure 1) are shown in Figure 6.

Impedance (Q)

'40 T L] 1 T ¥ ] T T T i M S | G |
2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30
Frequency (GHz)

Figure 6. Simulated impedance of the proposed antenna.

The results show a very narrow range of variation of the real part of the impedance of
only 28-87 (), which is very useful for wideband energy harvesting applications.

The current density distribution at the first six antenna resonant frequencies, 2.1 GHz,
3.7 GHz, 5.2 GHz, 6.3 GHz, 8 GHz and 9.3 GHz, are shown in Figure 7.
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dB{A/m~2)

2.1 GHz

9.3 GHz

6.3 GHz 8 GHz
Figure 7. Current density distribution over the antenna surface at a few resonant frequencies.
Simulated radiation patterns of the proposed antenna in the E-planes and H-planes are

provided in the following frequencies: 1.8 GHz, 2.2 GHz, 2.4 GHz, 3.4 GHz, 5.8 GHz, 10 GHz,
13 GHz, 17 GHz, 19 GHz, 24 GHz, 28 GHz and 30 GHz. They are shown in Figure 8.
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——H (XZ plane) Simulated —— E (ZY plane) Simulated|

Figure 8. Simulated radiation patterns of the antenna in the E-plane and H-plane.

Simulated 3D radiation patterns of the proposed antenna on frequencies 1.8 GHz,
2.2 GHz, 2.4 GHz, 3.4 GHz, 5.8 GHz and 10 GHz in the logaritmic scale are shown in
Figure 9.
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5.8 GHz 10 GHz
Figure 9. Three-dimensional representation of the simulated radiation patterns.

3. Experimental Results and Discussion

The antenna is manufactured using a simple photolithographic process, with a small
deviation from the desired dimensions. Figure 10. shows the produced antenna on an FR-4
substrate with a coaxial SMA connector [34] at the input of the CPW line, which is declared
for frequencies up to 27 GHz.

Figure 10. Realized fractal antenna in the form of a cardioid with overall dimensions of
35 mm x 47 mm.



Electronics 2022, 11, 1043

11 of 15

The antenna was measured using a vector network analyzer ANRITSU MS4647A. The
reflection on the coaxial port of the antenna was obtained directly from the measurement
results of the network analyzer. The maximum gain GR of the receiving antenna is obtained
based on the Friis formula for the attenuation of free space:

Gg = 20[0310(1’ + ZOIOglof o 20[08104?1’/6 — Gr — FSPL (2)

where FSPL denotes free space attenuation; d denotes distance in meters; f denotes fre-
quency; ¢ denotes the speed of light in a vacuum; GT denotes the gain of the transmitting
antenna; and GR denotes the gain of the receiving antenna. A ridge-horn antenna was
used as a transmitting antenna.

The measured and simulated S;; parameters are shown in Figure 11.

Some disagreement between measured and simulated results occur due to inaccura-
cies in manufacturing and because antenna simulations are performed without connectors.
Moreover, the electromagnetic properties of a low-cost FR-4 laminate are not strictly con-
trolled and may differ from one laminate board to another.

0 . ! E T ¥ T y T z T
=10 - o~ \_,’. »
MY Rl WA sy S
wod YA FAY
1
— ] Y i
520 ' . '
= ; |
U;': # I
]
.30 4 y " -
= : T ; f
N ¢
i ' i !
' : | i
-40 [} i : x
) | [ --—Measurement
! I —— Simulated without SMA
! - - Simulated with SMA
[]
'50 2 T L T > T * T T T 3
5 10 15 20 25 30
Frequency (GHz)

Figure 11. Comparison of the measured and simulated reflection coefficients of the antenna with and
without SMA connector.

In order to remove doubt about the influence of the SMA connector on an antenna
reflection coefficient above 27 GHz, the simulation was performed with an ideal excitation
(waveguide port) and then with an SMA connector [34]. It can be observed from Figure 11
that there are differences in the reflection coefficient above 20 GHz but the reflection
coefficient is below —10 dB with and without the connector. It is clear that the SMA
connector, in this project, can be used up to 30 GHz without influencing the improvement
of the reflection coefficient.

Figure 12 shows the results of measurements and simulations of the gain calculated by
expression (2). The gain was only measured up to 6 GHz because the transmitting antenna
is declared in that band.

The proposed antenna is compared with previously reported super wideband (SWB)
antennas on FR-4 substrates in terms of operating bandwidth (BW), electrical dimensions
and bandwidth dimension ratio (BDR). The results are shown in Table 1. The bandwidth
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dimension ratio indicates how large the operating bandwidth is as a percentage per antenna
electrical area unit [23];
BWs,

BDR=——" 2
Lf.'mv X Wfiow

(3)
where Ly, represents the electrical length and Wy, represents the electrical width of the
antenna calculated at the lower-end of operating band that meets the —10 dB return loss
and BWy, represents bandwidth in percentage calculated by the following formula:

BWo, =2 figgh — fiow) 7 ( Fiigh + fiow) - 100% @

where f,.,, and fhign represent the lower and higher frequencies of operating bands, respec-
tively. A larger BDR indicates that the designed antenna is smaller in dimension and wider
in bandwidth.

20 T T '20 T = T Y T : T
10
"~ Saon
R S
0 ]
10 4
=
=,
£ ]
5 |
U]
0 - 4
—=— Simulated gain
— = - Measured gain
-10 L T y | r T ® T Y T Y
5 10 15 20 25 30
Frequency [GHz]

Figure 12. Measured and simulated gain of the proposed antenna.

Table 1. Comparison of the SWB antenna structures fabricated on FR-4 substrates in terms of
various parameters.

Reference Freq. Range (GHz) BW:1 BW % Electrical Dimensions ! BDR

[23] 1.4-18.8 13.0:1  172% 017 A x 0.37 A 2762.7
[25] 3.4-374 11.0:1  167% 0321 %0347 1544.7
[29] 2.9-10.7 3.6:1 115% 016 A x 029 A 2406.9
[26] 3-35 11.6:1 168% 0.38A x 055A 805.84
[35] 2.2-22.1 9.81  163% 0.30A x 0.23 A 2393.7
[36] 24-243 10.1:1 164% 0.18A x 0.33 7 2718.1
[37] 29-18 6.2:1 144% 029A x 029 A 1718.2
[38] 3-11.2 371 115% 0222 x 024 A 2187.4
Proposed 1.8-30 16.9:1  178% 021Ax028A 3062.1

! Electrical dimensions are calculated relative to the lowest frequency in the band.

Figure 13 shows a comparison of simulated and measured radiation patterns in the
E-plane and H-plane at the following frequencies: 1.8; 2.2; 2.4; 3.4, 5.8 and 10 GHz.
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Figure 13. Measured and simulated radiation patterns in the E-plane and H-plane.

Based on the measurement results shown in Figure 13, a pretty good match of the
simulated and measured radiation patterns can be noted. All measurements of the antenna
radiation patterns are performed in free space, since the anechoic chamber is not available.
Some discrepancies between measured and simulated results can be explained by this fact.
It can be observed that the proposed antenna exhibits almost omnidirectional radiation
patterns up to 5.8 GHz, which is wider than one octave (3.2:1). It is not possible to increase
radiation pattern’s bandwidth without decreasing the impedance bandwidth. The design
of this antenna was devoted to obtaining the maximum antenna impedance bandwidth
because its primary purpose was energy harvesting. The one method to improve antenna
radiation patterns at higher frequencies is to reduce antenna dimensions, but the impedance
bandwidth will be reduced at low frequencies.

4. Conclusions

The original design of a broadband slot antenna is shown, which is suitable for mass
and cheap production and can be used either as a separate device or integrated with
other subdevices of a telecommunication system in the frequency range of 1.8-30 GHz
(16:1). A parametric analysis was performed to obtain the widest possible impedance
bandwidth in order to avoid a lossy matching circuit between the antenna and detector in
energy harvesting systems. Simulation results show that, by using fractal geometry and
the cardioid shape, the desired impedance matching, gain and efficiency are all achieved in
ultra-wideband frequency ranges.

The antenna has small dimensions at only 35 mm x 47 mm (0.21A x 0.285A) and
exhibits a maximum BDR (bandwidth dimension ratio) of 3062 compared to the ones
published in the literature so far. A larger BDR indicates that the designed antenna is
smaller in dimension and wider in bandwidth. Simulated and measured results show that
the antenna has a reflection coefficient, 511, below —10 dB in the entire 1.8 GHz to 30 GHz
frequency range. The antenna exhibits gains up to 5 dBi. The measured radiation patterns
on frequencies 1.8, 2.2, 2.4, 3.4, 5.8 and 10 GHz are presented.
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The antenna is uniplanar and does not require any complicated photolithography
procedures during fabrication. It is realized on a cheap FR-4 substrate and is fed by a CPW
line; thus, it is very suitable for integration with diodes and transistors. This is very impor-
tant since it is primarily intended for the broadband harvesting of electromagnetic energy
and its conversion in direct currents for biasing low-power sensor networks. Antenna
impedances have very small variations from 28 to 87 ), which is very convenient for use
in recetennas without matching circuits. In addition to this basic purpose, the antenna can
be used as a transceiver antenna for 3G, LTE, 5G, WLAN, RFID, Bluetooth, ISM, satellite
communication and radars.
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validation, L.L. and M.R;; writing—original draft preparation, L.L., B.J., A.J. and V.R.; writing—
review and editing, L.L. and B.]. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

2.

10.

11.

12,

13.

14.

15.

16.

17

18.

Gu, X.; Burasa, P; Hemour, S.; Wu, K. Recycling Ambient RF Energy: Far-Field Wireless Power Transfer and Harmonic
Backscattering. IEEE Microw. Mag. 2021, 22, 60-78. [CrossRef]

Pinuela, M.; Mitcheson, P.D.; Lucyszyn, 5. Ambient RF energy harvesting in urban and semi-urban environments. IEEE Trans.
Microw. Theory Technol. 2013, 61, 2715-2726. |CrossRef]

Tavares, J.; Barroca, N.; Saraiva, H.M; Borges, L.M.; Velez, FJ.; Loss, C.; Salvado, R.; Pinho, P; Goncalves, R.; Carvalho,
N.B. Spectrum opportunities for electromagnetic energy harvesting from 350 MHz to 3 GHz. In Proceedings of the 2013 7th
International Symposium on Medical Information and Communication Technology (ISMICT), Tokyo, Japan, 6-8 March 2013;
pp. 126-130.

Divakaran, 5.K.; Krishna, D.D.; Nasimuddin. RF energy harvesting systems: An overview and design issues. Int. J. RF Microw.
Comput. Eng. 2019, 29, €21633. [CrossRef]

Mrnka, M.; Vasina, P; Kufa, M.; Hebelka, V.; Raida, Z. The RF Energy Harvesting Antennas Operating in Commercially Deployed
Frequency Bands: A Comparative Study. Int. J. Antennas Propag. 2016, 2016, 7379624. [CrossRef]

Shrestha, S.; Noh, 5.-K.; Choi, D.-Y. Comparative Study of Antenna Designs for RF Energy Harvesting. Int. ]. Antennas Propag.
2013, 2013, 385260. [CrossRef]

Tran, L.-G.; Cha, H.-K; Park, W.-T. RF power harvesting: A review on designing methodologies and applications. Micro Nano
Syst. Lett. 2017, 5, 14. [CrossRef]

Awais, Q.; Jin, Y.; Chattha, H.T.; Jamil, M.; Qiang, H.; Khawaja, B.A. A compact rectenna system with high conversion efficiency
for wireless energy harvesting. IEEE Access 2018, 6, 35857-35866. [CrossRef]

Falkenstein, E.; Roberg, M.; Popovic, Z. Low-Power Wireless Power Delivery. IEEE Trans. Microw. Theory Technol. 2012, 60,
2277-2286. [CrossRef]

Takacs, A.; Aubert, H.; Charlot, S.; Fredon, S.; Despoisse, L. Compact rectenna for space application. In Proceedings of the 2014
[EEE MTT-5 International Microwave Symposium (IMS2014), Tampa, FL, USA, 1-6 June 2014; pp- 1-4.

Karaaslan, M.; Bagmanci, M.; Unal, E; Akgol, O.; Sabah, C. Microwave energy harvesting based on metamaterial absorbers with
multi-layered square split rings for wireless communications. Opt. Commun. 2017, 392, 31-38. [CrossRef]

Sagik, M.; Altintas, O.; Unal, E.; Ozdemir, E.; Demirci, M.; Colak, $.; Karaaslan, M. Optimizing the Gain and Directivity of a
Microstrip Antenna with Metamaterial Structures by Using Artificial Neural Network Approach. Wirel. Pers. Commun. 2021, 118,
109-124. [CrossRef]

Alkurt, FO.; Olcay, A.; Ahmet, A.; Mehmet, B.; Emin, U,; Oguzhan, A.; Kemal, D.; Muharrem, K.; Cumali, S. Antenna-based
microwave absorber for imaging in the frequencies of 1.8, 2.45, and 5.8 GHz. Opt. Eng. 2018, 57, 1. [CrossRef]

Ladan, S.; Guntupalli, A.B.; Wu, K. A High-Efficiency 24 GHz Rectenna Development Towards Millimeter-Wave Energy
Harvesting and Wireless Power Transmission. IEEE Trans. Circiits Syst. 2014, 61, 3358-3366. [CrossRef]

Mavaddat, A.; Armaki, $.H.M.; Erfanian, A.R. Millimeter-wave energy harvesting using 4 x 4 microstrip patch antenna array.
IEEE Antennas Wirel. Propag. Lett. 2015, 14, 515-518. [CrossRef]

Raut, H.D.; Shevada, L.; Malekar, R.; Kumar, S. High Gain Wideband Antennas for 5G Applications: A Review. In Inventive
Communication and Computational Technologies; Springer: Singapore, 2021; pp. 777-787.

Bindu, C.J.; Mridula, S.; Mohanan, P. Coplanar Waveguide Filter using Stub Resonators for Ultra Wide Band Applications.
Procedia Comput. Sci. 2015, 46, 1230-1237. [CrossRef]

Kulkarni, M.G.; Cheeran, A.N.; Ray, K.P; Kakatkar, $.5. Coplanar waveguide band reject filter using electromagnetic band gap
structure. Prog. Electromagn. Res. Leit. 2017, 70, 53-58. [CrossRef]



Electronics 2022, 11, 1043 150f 15

19.

20.

21.

22

23.

24,

25.

26.

27.

28,

29.

30.

31.

32

33.

34.

35.

36.

7.

38.

Jaglan, N.; Kanaujia, B.K,; Gupta, S5.D.; Srivastava, S. Design of band-notched antenna with DG-CERG. Init. |. Electron. 2018, 105,

58-72. [CrossRef]

Thakur, E; Jaglan, N.; Gupta, S.D. Design of compact triple band-notched UWB MIMO antenna with TVC-EBG structure. T

Electromagn. Waves Appl. 2020, 34, 1601-1615. [CrossRef]

Mao, C.X,; Zhang, Y.; Zhang, X.Y.; Xiao, I’; Wang, Y.; Gao, S. Filtering Antennas: Design Methods and Recent Developments.

IEEE Microw. Mag. 2021, 22, 52—-63. [CrossRef]

Dastranj, A. Very small planar broadband monopole antenna with hybrid trapezoidal-elliptical radiator. IET Microw. Antennas

Propag. 2017, 11, 542-547. [CrossRef]

Chen, K.-R; Sim, C.; Row, ].-S. A Compact Menopole Antenna for Super Wideband Applications. IEEE Antennas Wirel. Propag.

Lett. 2011, 10, 488—491. [CrossRef]

Kim, G.; Kim, S. Design and Analysis of Dual Polarized Broadband Microstrip Patch Antenna for 5G mmWave Antenna Module

on FR4 Substrate. IEEE Access 2021, 9, 64306-64316. [CrossRef]

Singhal, 5.; Singh, A.K. CPW-fed hexagonal Sierpinski super wideband fractal antenna. IET Microw. Antennas Propag. 2016, 10,

1701-1707. [CrossRef]

Gorai, A.; Karmakar, A,; Pal, M.; Ghatak, R. A CPW-Fed Propeller Shaped Monopole Antenna With Super Wideband Characteris-

tics. Prog. Electromagn. Res. C 2013, 45, 125-135. [CrossRef]

Oraizi, H.; Hedayati, S. Miniaturized UWB Monopole Microstrip Antenna Design by the Combination of Giusepe Peano and

Sierpinski Carpet Fractals. IEEE Antennas Wirel. Propag. Lett. 2011, 10, 67-70. [CrossRef]

Kumar, M.; Nath, V. Introducing multiband and wideband microstrip patch antennas using fractal geometries: Development in

last decade. Wirel. Pers. Commun. 2018, 98, 2079-2105. [CrossRef]

Rahman, N.; Islam, M.T.; Mahmud, Z.; Samsuzzaman, M. The Broken-Heart Printed Antenna for Ultrawideband Applications:

Design and Characteristics Analysis. IEEE Antennas Propag. Mag. 2018, 60, 45-51. [CrossRef]

Lazovi¢, L.; Jokanovic, B.; Rube#i¢, V.; Jovanovié, A. Printed Ultra-Wideband Cardioid Monopole Antenna for Energy Harvesting

Application. In Proceedings of the TELSIKS 2019:14th International Conference on Advanced Technologies, Systems and Services

in Telecommunications (TELSIKS): Proceedings of Papers, Ni§, Serbia, 23-25 October 2019.

Pourahmadazar, J.; Ghobadi, C.; Nourinia, J.; Shirzad, H. Multiband ring fractal monopole antenna for mobile devices. [EEE

Antennas Wirel. Propag. Lett, 2010, 9, 863-866. [CrossRef]

Abbena, A.G.E.; Salamon, S. Modern Differential Geomelry of Curves and Surfaces with Mathematica, 3rd ed.; Chapman and Hall/CRC

Press: Boca Raton, FL, USA, 2006.

Lazovic, L.; Jokanovic, B.; Rubezc, V.; Jovanovic, A. Uniplanar Ultra-Wideband Cardioid Slot Antenna for Energy Harvesting

Application. In Proceedings of the 2019 27th Telecommunications Forum (TELFOR), Belgrade, Serbia, 26-27 November 2019;
.14

E“Elegarmer. End Launch SMA Jack, 27 GHz. 100024743 Datasheet. July 2019. Available online: https:/ / www.telegaertner.com /

fileadmin/pdms_files /J01151A1401KP.PDF (accessed on 1 February 2022).

Tang, M.C;; Ziolkowski, R.W.; Xiao, S. Compact hyper-band printed slot antenna with stable radiation properties. IEEE Trans.

Antennas Propag. 2014, 62, 2962-2969. [CrossRef]

Deng, C.; Xie, YJ.; Li, P. CPW-fed planar printed monopole antenna with impedance bandwidth enhanced. IEEE Antennas Wirel.

Propag. Lett. 2009, 8, 1394-1397. [CrossRef]

Ghaderi, M.R.; Mohajeri, F. A compact hexagonal wide-slot antenna with microstrip-fed monopole for UWB application. IEEE

Antennas Wirel. Propag. Lett. 2011, 10, 682-685. [CrossRef]

Azim, R; Islam, M.T.; Misran, N. Compact tapered-shape slot antenna for UNB applications. IEEE Antennas Wirel. Propag. Lett,

2011, 10, 1190-1193. [CrossRef]



Biografija

Lazovi¢ Luka je roden 7.10.1987. godine u Niksi¢u. Osnovu $kolu i Gimnaziju je zavr§io u
Niksicu. Elektrotehni¢ki fakultet u Podgorici zavr$io je 2010. godine, odbranom diplomskog
rada ,,Optimizacija potrosnje snage u integrisanim Charge pump kolima*. Magistarsku tezu pod
nazivom ,,Analiza performansi adaptivnih algoritama za sintezu dijagrama zraenja planarnih
antenskih nizova“ odbranio je 18.06.2015. godine. Doktorske studije na odsjeku za Mikrotalasnu
tehniku upisao je 2015 godine.

Radni angazman zapodeo je u firmi »Ening® DOO Niksi¢ 2010. godine na poslovima
inZenjeringa i projektovanja automatske regulacije termo-tehni¢kih sistema kao i BMS (Building
Monitoring System) sistema. U Elektroprivredi Crne Gore radi od 2012, godine u Funkcionalnoj
Cjelini Distribucija. AngaZovan je na projektu unapredenja sistema mjerenja u distributivnom
sistemu.

Kao saradnik u nastavi na Elektrotehni¢kom fakultetu u Podgorici, Luka je angazovan 2014.
godine na ve¢em broju predmeta iz oblasti Opste elektrotehnike i to: Osnovi elektrotehnike II,
Elektromagnetika, Prostiranje i zradenje elektromagnetnih talasa, Mikrotalasne antene,
Mikrotalasna tehnika, Mikrotalasna kola i mjerenja, Smart antene, Nelinearna kola i Elektri¢ne
instalacije i osvjetljenje. Oblasti nau¢nog interesovanja su: Pametni antenski sistemi, algoritmi za
sintezu dijagrama zradenja, antene za 5G sisteme i prostiranje i zra¢enje elektromagnetnih talasa.

Autor je viSe radova objavljenih u medunarodnim i domaéim ¢asopisima kao i na medunarodnim
i domacim konferencijama. Recenzent je vise radova u prestiznim ¢asopisima AEU i COMPEL.
Takode, recenzent je vise radova na konferencijijama IT i ETRAN. Clan je profesionalnog
udruZzenja IEEE sekcija za Mikrotalasnu tehniku i Antene i prostiranje.

Luka je bio angaZovan na prvom Centru izvrsnosti u Crnoj Gori (BIO-ICT). Clan je tima
Laboratorije akreditovane za mjerenje elektromagnetnih emisija. AngaZovan je na bilateralnom
projektu ,,5G-RECTenna“ u saradnji sa Institutom za fiziku u Beogradu.

Govori engleski jezik.



Kompletna bibliografija

Master teza;:

L. Lazovic: ,,Analiza performansi adaptivnih algoritama za sintezu dijagrama zratenja planarnih
antenskih nizova®, MSc Thesis, Univerzitet Crne Gore, Podgorica, 2015. godine.

Vodeci nauéni ¢asopisi (SCI/SCIE lista):

I. Lazovi¢, L.; Jokanovic, B.: Rubezi¢, V.; Radovanovic, M.; Jovanovié, A. Fractal
Cardioid Slot Antenna for Super Wideband Applications. Electronics 2022, 11, 1043.
https://doi.org/10.3390/electronics11071043

2. Rubezi¢, V., Lazovié, L. and Jovanovi¢, A. (2018), "Parameter identification of Jiles—
Atherton model using the chaotic optimization method", COMPEL - The international
Journal for computation and mathematics in electrical and electronic engineering, Vol. 37
No. 6, pp. 2067-2080. https://doi.org/10.1108/COMPEL-11-2017-0496

3. A. Jovanovi¢, L. Lazovi¢ and V. Rubezi¢ (2016): “Radiation pattern synthesis using a
Chaotic beamforming algorithm”, COMPEL-The international Journal for computation
and mathematics in electrical and electronic engineering, 2016, Vol. 35, Issue 5: 1814-
1829, ISSN 0332-1649.

4. A.Jovanovi¢, L. Lazovi¢ and V. Rubezié (2016): “Adaptive array beamforming using a
Chaotic beamforming algorithm”, International Journal of Antennas and Propagation,
2016, Vol. 2016(2016), ID 8354204, ISSN 1687-5869, E ISSN 1687-5877.

Drugi medunarodni, regionalni i nacionalni éasopisi:

1.~ V. Rubezi¢, L. Lazovi¢, M. Babi¢ and A. Jovanovié¢ (2016):  Chaotic dynamics in helicopters
vibrations”, ETF Journal of Electrical Engineering, 2016, Vol 22(1): 34-42, ISSN 0354-8653.

2. L. Lazovié, Z. Zetevié, V. Rubezi¢ and A. Jovanovic (2016): * A new algorithm for adaptive
beamforming”, ETF Journal of Electrical Engineering, 2016, Vol 22(1): 5-14, ISSN 0354-8653.

3. A.Jovanovi¢, L. Lazovié, V. RubeZi¢ and (2015): “Chaos theory implementation on the LMS
algorithm optimization applied on linear antenna arrays”, ETF Journal of Electrical
Engineering, 2015, Vol 21(1): 128-137, ISSN 0354-8653.

4. A. Jovanovié, L. Lazovié, V. Rubezi¢ and (2014): “Performance analysis of Capon and
Capon-like algorithm for smart antenna system”, ETF Journal of Electrical Engineering,
2014, Vol 20(1): 84-93, ISSN 0354-8653.



Medunarodne konferencije:

10.

11

12

13

Mirjana Janjusevi¢, Luka Lazovié, Ana Jovanovi¢, Vesna RubeZi¢, (2021): ,, Analysis of
lonospheric Effects on the Propagation of Chaotic Signals®, , Information Technology
(IT) 2021 25th International Conference on, pp. 1-4, 2021.

Radovan Cvorovié, Luka Lazovi¢, Vesna RubeZi¢, Ana Jovanovié, (2020): "Printed
asymmetrical Sierpinski slot antenna for energy harvesting application", Information
Technology (IT) 2020 24th International Conference on, pp. 1-4, 2020.

L. Lazovic, B. Jokanovic, V. Rubezc and A. Jovanovic, (2020): "Uniplanar Ultra-
Wideband Cardioid Slot Antenna for Energy Harvesting Application", 2019 27th
Telecommunications Forum (TELFOR), pp. 1-4, 2019.

Luka Lazovi¢, Branka Jokanovic, Vesna RubeZi¢ and Ana Jovanovi¢ (2019): “Printed
Ultra-Wideband Cardioid Monopole Antenna for Energy Harvesting Application”,
TELSIKS 2019, Sebia, Nis, October 23-25, 2019

Milica Bulatovié, Martin Calasan, Vesna Rubei¢ i Luka Lazovi¢ (2019): “Haotiéni
optimizacioni metod za sintezu PID regulatora kod upravljanja frekvencijom dvo
generatorskih sistema u interkonekciji”, 18th International Symposium INFOTEH-
JAHORINA, 20-22 March 2019

Danilo Muji¢i¢, Martin Calasan, Vesna Rubezi¢ i Luka Lazovié (2019): “Estimacija
parametara transformatora primjenom Haoti¢nog Optimizacionog Algoritma”, 18th
International Symposium INFOTEH-JAHORINA, 20-22 March 2019

Drazen Jovanovi¢, Martin Calasan, Vesna Rubezié¢ i Luka Lazovié (2019): “Primjena
teorije haosa u estimaciji parametara solarne éelije”, 18th International Symposium
INFOTEH-JAHORINA, 20-22 March 2019

L. Lazovi¢, A. Jovanovi¢ i V. Rubezié¢ (2018): ,, Optimization of fractal antennas in CST
with  Chaotic optimization algorithm” Zbornik XXIII Nau¢no-stru¢nog  skupa
Informacione tehnologije IT 2018, Zabljak,

B.Skrbic, D. Radovanovic, S.Tomovic, L. Lazovi¢, Z. Zecevic, and 1. Radusinovic,
(2018):” A decentralized platform for heterogeneous IoT networks management”,
Zbornik XXIIT Nauéno-struénog skupa Informacione tehnologije IT 2018, Zabljak,

M. Antonijevi¢ i L. Lazovi¢,(2018):” Pobolj$anje performansi modifikovane Sierpinski
fraktalne antene pomoéu metapovriina® Zbornik XXIII Naucno-struénog skupa
Informacione tehnologije IT 2018, Zabljak,

L. Lazovi¢, A. Jovanovi¢ i V. Rubezi¢ (2017): ,, Predlog dizajna antene za WiFi
podvodne

Komunikacije” 25nd Telecommunications forum TELFOR 2017, Serbia, Belgrade,
November 21-22, 2017.

A. Jovanovi¢, V. Vujici¢, L. Lazovi¢ i V. Rubezi¢ (2018):“ Predlog analitickog modela
koji aproksimira prvobitnu krivu magnecenja feromagnetnih materijala®, Zbornik 61.
konferencije ETRAN, Pali¢, Jun 2018.



14.

L3,

16.

I,

18.

19,

20.

21.

22,

23.

24.

L. Lazovi¢, V. Rubezié¢ i A. Jovanovié, (2017):,,CPW napajana mikrotrakasta monopol
antena zasnovana na modifikovanom Sierpinski fraktalu Zbornik XXII Naucno-stru¢nog
skupa Informacione tehnologije IT 2017, Zabljak, mart 2017., str. 137-140, ISBN: 978-
86-85775-20-8.

L. Lazovi¢, A. Jovanovi¢, B. Lutovac i V. RubeZié (2016): ,,Primjena teorije grafova za
dizajniranje rekonfigurabilnih fraktalnih antena®, 24nd Telecommunications forum
TELFOR 2016, Belgrade, Serbia, November 25-27. 2016., ISBN: 978-1-5090-4086-5.

L. Lazovié, Z. ZeCevié, V. Rubezi¢ i A. Jovanovié (2016): ,,Predlog adaptivnog algoritma
za redukciju boénih latica na dijagramu zraCenja kod linearnih antenskih nizova®,
Zbornik 60. konferencije ETRAN, Zlatibor, 13-16 juna 2016., str. API1.1.1-5, ISBN: 978-
86-7466-618-0.

A. Jovanovi¢, L. Lazovi¢, V. Rubezié (2015): »Prilagodenje dijagrama zradenja kratkih
antenskih ~ nizova  upotrebom Haoti€nog  beamforming  algoritma®,  23rd
Telecommunications forum TELFOR 2015, Belgrade, Serbia, November 24-26. 2015.,
str. 547-550, ISBN: 978-1-5090-0055-5.

L. Lazovi¢, A. Jovanovi¢, V. Rubezi¢ (2015):,,Chaos Based Optimization of LMS
Algorithm Applied on Circular Antenna Arrays®, 4th Mediterranean Conference on
Embedded Computing MECO 2015, Budva, jun 2015., pp. 439-442, ISBN:
9781479919772.

L. Lazovi¢, M. Radulovié, A. Jovanovié¢ i V. Rubezi¢ (2015): ,.Jedan metod eliminisanja
Suma u PLC tehnici prenosa signala u AMM sistemima primjenom feritnog jezgra®,
Zbornik 59. konferencije ETRAN, Srebrno jezero, 8-11 juna 2015., str. EE2.5.1-6, ISBN:
978-86-80509-71-6.

A. Duki¢, A. Jovanovi¢ and L. Lazovié (2015): ,,Performance analysis of Capon-like
algorithm applied on conformal antenna arrays in smart antenna systems®, Proceedings of
2nd International Conference on Electrical, Electronic and Computing Engineering 2015,
Silver Lake, Serbia, June 8-11.2015., pp. API1.3.1-4, ISBN: 978-86-80509-71-6.

L. Lazovi¢, M. Radulovi¢, A. Jovanovié i V. Rubezié (2015): ,,Jedan metod eliminisanja
Suma u PLC tehnici prenosa signala u AMM sistemima primjenom feritnog jezgra®,
Zbornik 59. konferencije ETRAN, Srebrno jezero, 8-11 juna 2015., str. EE2.5.1-6, ISBN:
978-86-80509-71-6.

A. Duki¢, A. Jovanovi¢ and L. Lazovié¢ (2015): ,,Performance analysis of Capon-like
algorithm applied on conformal antenna arrays in smart antenna systems®, Proceedings of
2nd International Conference on Electrical, Electronic and Computing Engineering 2015,
Silver Lake, Serbia, June 8-11.2015., pp. API1.3.1-4, ISBN: 978-86-80509-71-6.

A. Duki¢, A. Jovanovi¢, L. Lazovi¢, V. Rubezi¢ (2015): ,Sinteza dijagrama zralenja
cilindri¢nog konformalnog antenskog niza pomoéu VSS LMS beamforming algoritma®,
Zbornik 59. konferencije ETRAN, Srebrno jezero, 8-11 juna 2015., str. AP1.5.1-6, ISBN:
978-86-80509-71-6.

L. Lazovi¢, A. Jovanovié, V. Rubezi¢ (2014): ,,Analiza performansi Capon i Capon-like
algoritama primijenjenih na cirkularnim antenskim nizovima®, 22nd Telecommunications
forum TELFOR 2014, Belgrade, Serbia, November 25-27. 2014., str. 765-768, ISBN:
978-1-4799-6191-7.



s}

26.

27,

28.

29.

30.

31.

32,

33.

34.

35,

. L. Lazovi¢, A. Jovanovié, V. RubeZi¢ (2014): ,,Comparative Performance Analysis of
NLMS and VSS LMS Algorithm for Planar Antenna®“, Proceedings of st International
Conference on Electrical, Electronic and Computing Engineering 2014, Vrnjagka Banja,
Serbia, June 2-5. 2014., pp. API1.4.1-4, ISBN: 978-86-80509-70-9.

L. Lazovi¢, A. Jovanovié¢, Z. Veljovié (2013): ,Implementacija i analiza performansi
VSS-LMS algoritama na mikrotrakastim planarnim antenskim nizovima®, 21st
Telecommunications forum TELFOR 2013, Belgrade, Serbia, November 26-28. 2013.,
str. 671-674, ISBN: 978-1-4799-1420-3.

L. Lazovié, A. Jovanovi¢ (2013):,,Comparative performance study of DOA algorithm
applied on linear antenna array in smart antenna systems®, 2nd Mediterranean
Conference on Embedded Computing MECO 2013, Budva, 13-16 juna 2013., pp. 247-
250, ISBN: 9781467362504,

L. Lazovi¢, A. Jovanovié, Z. Veljovié (2013): ,,Analiza performansi i geometrijska
optimizacija DOA algoritama primijenjenih na planarnim antenskim nizovima u
sistemima smart antena®, Zbornik 57. konferencije ETRAN, Zlatibor, 3-6 juna 2013., str.
AP 1.4.1-5, ISBN: 978-86-80509-68-6.

L. Lazovié, Z. ZeCevi€, V. Rubezi¢ i A. Jovanovig, (2016):,,Predlog algoritma za
adaptivni beamforming®, Zbornik XXI Nauéno-struénog skupa Informacione tehnologije
IT 2016, Zabljak, februar 2016., str. 233-236, ISBN: 978-86-85775-18-5.

L. Lazovi¢, A. Jovanovié, V. Rubezié i D. F ilipovié, (2016):,,Implementacija softverskog
paketa AWR za projektovanje mikrotalasnih filtera®, Zbornik XXI Naucno-struénog
skupa Informacione tehnologije IT 2016, Zabljak, februar 2016., str. 229-232, ISBN:
978-86-85775-18-5.

M. Babi¢, L. Lazovié, A. Jovanovié, V. Rubezi¢, (2016):,,Haoti¢na dinamika u
vibracijama na helikopteru“, Zbornik XXI Naucno-struénog skupa Informacione
tehnologije IT 2016, Zabljak, februar 2016., str. 225-228, ISBN: 978-86-85775-18-5.

T. Radulovi¢, L. Lazovié, A. Jovanovi¢, V. Rubezi¢, (2016):,,Haos u mikrotalasnom
Kolpicovom oscilatoru®, Zbornik XXI Naucno-struénog skupa Informacione tehnologije
IT 2016, Zabljak, februar 2016., str. 221-224, ISBN: 978-86-85775-18-5.

L. Lazovi¢, A. Jovanovié, V. Rubezi¢, (2015):, Implementacija Teorije haosa u
optimizaciji LMS algoritma primijenjenog na linearnim antenskom nizovima®“, Zbornik
XX Nauéno-struénog skupa Informacione tehnologije IT 2015, Zabljak, februar 2015.,
str. 35-38, ISBN: 978-86-85775-16-1.

L. Lazovi¢, A. Jovanovi¢, V. RubeZié, (2014):,,Uporedna analiza performansi Capon i
Capon-like algoritama u sistemima pametnih antena“, Zbornik XIX Naucno-struénog
skupa Informacione tehnologije IT 2014, Zabljak, februar 2014., str. 13-16, ISBN: 978-
86-85775-15-4.

L. Lazovi¢, A. Jovanovié (2013):,Uporedni pregled performansi LMS i NLMS
algoritama u sistemima pametnih antena®, Zbornik XVIII Naucno-stru¢nog skupa
Informacione tehnologije IT 2013, Zabljak, februar 2013., str. 77-80, ISBN: 978-86-
7664-107-9.



BPAHKA JOKAHOBWH, penoHd unan AKanemuje MHKEbEPCKUX Hayka Cpbuje (AMHC) on 2018.
ropune, pohena je 18.08.1953. y Vikuuy re je 3aBpILX/IA OCHOBHY LIKOY M TMMHA3M]y Kao hak renepaumje
u Hocunall Bykose aumniome. unnomupana je 1977, ronuse na Enextporexnutukom dakynrery y Beorpany
4 MarucTpupana u 10KTopupaia Ha MCTOM (GakynTeTy u3 00JacTH MUKPOTAIACHHX Melaya 1 GamyHa 1988,
oaHocHo 1999. ronuue. V 3Bame nayuHor caBeTHuka usabpana je 2008. romune. Ox 1978. 1o 2009. romuse
panu y MHCTHTYTY 3a npuMerbeHy QU3MKY, JaHALIHH Wncruryr UMTEJL, Ha uctpaskvuBadkum u pasBojHuM
MPOjeKTHMa U3 00JIaCTH MHKPOTAIACHE H MuumeTapeke Textuke. On 2003. rogune je Ha MeCTy caBeTHHKA
Aupekropa 3a Hayky. OkroGpa 2009. ronune npenasu y Uneruryt 3a $usuky, Lenrap 3a Gpotonuky rpe je
ocHosana JlaGoparopujy 3a meramarepujane koja ce Gasu MCTPAKUBAKEM M TPUMEHOM BELITAYKHX
CIICKTOMArHETCKHX CTPYKTypa. b. Jokanoewh je Guna rocryjyhu merpakueau ma University of Virginia,
Semicondactor Device Laboratory, Charlottesville, USA, 1989, ronune, a 2000. rosuue je Ha NOCTAOKTOPCKOM
ycaBpuwaBawy Ha Department for Electrical and Electronic Engineering, University of Stellenbosch, South
Africa. Panuna je kao roctyjylin HayuHuK o nosusy 2008. roauue y Heart Sensing Laboratory, Department
of Electrical Engineering, University of Hawai’i, USA, zatum 2009, 2010. u 2011. ua Department for
Electrical and Electronic Engineering, University of Stellenbosch, South Africa.

Y nepuony 1991.-2000. rommne pykosonmia je pasBojemM ¥ MpoM3BOAKOM npBor gomaher MHIHMETAPCKOT
manka Ha 23 GHz koju je 106uo atect 37 IITT u ymao Y CepHjcKy NPOU3BOILY. 3aXBasbyjyhiu OBOM JHHKY
Wucturyr UMTEJ ce admpmucao na TPXHULUTY paano-pesiejHux ypehaja. Buna je pykoBommiay Ha Buiue
npojekara 3a JHA kao 1 Ha npojextuma koje je unHancHpano MUHUCTAPCTBO 33 HAYKY M TEXHOJOLIKH pas3Boj
Cpbuje. O6jasuna je npeko 100 panora y MeljyHapoJHHM 4acomucHMa U KoH(epeHIHjama, 3 nornasba y
mehynapoauum monorpadujama, 1 Monorpadujy HaumoHamHOr 3Ha4aja M npeko 80 pamosa y nomahum
Haconucuma u koHdepenunjama. CBH MyGIMKOBAHH PajiOBH GasuMpaHu cy Ha OPUIMHAIHHM CKJIOMOBHMA
Pa3BHjE€HHM 3a KOHKPETHE paapcke M KOMYHHKALMOHE ypebaje. Panoeu b. Jokanoeuh cy 10 cana nurupanu
1094 (Google Scholar) nyra.

Hayuna axtusnoct B. Jokanoeuh oGyxeara UCTp@KUBaba y 00NacTH pagvo-KOMyHMKalMja Ha
MHUKPOTANIACHOM M MHJIMMETAPCKOM  OICEgU, MOce0HO MMKpOTAacHMX Meluaua, mupektHux QPSK
MOJy/1aTopa, IIMPOKOMOJACHUX MpeNasa ca CHMETPHUYHOT HAa HECHMETPHYaH BO, Ko M MHMHH]aTYPHHX
(urrapa u qunnexcepa. TloceGan nonpunoc je nana Y NPOjeKTOBakbY Mellaya ca MOTHCKHUBAEM CHMETPUYHE
YUECTAHOCTH KOJH MpPECTaB/bajy K/bYYHH CKJIOM MMKPOTATIACHHX npumonpenajuuka. OBH Mewauu cy
yrpabenu y newaaMjcke pasape, ocmarpauke cHcTEME W OecMIOTHY NETHIHLY KOjU Cy pa3BMjeHH y
HucTuryTy 3a npuMeseny (usuky, Kao u y cBe paauo-penejue ypehaje Mucruryra UMTEJL B. Jokanosuh je
KOayTOp HOBE KJ1aCe MHHH]JAaTypHHUX IIMPOKOIIOjaCHHX peiasa ca GalaHCHOr Ha HeGanlaHCHH BOJ (Ganyw) non
HasupoM JIBocrpykmn-Y OGanyn. Takohe je 2001. roauue pasBuna MHTErpUcaHH MHKPOTAIACHH
npumMonpeajHuk ca aupektauM QPSK momynaropom va 23 GHz KOju je yrpalieH y Buie CTOTHHA pamuo-
pesejux ypehaja PPY23A Uncturyra UMTEIL Tpema nawem casHaty UMTEJI-0Bu nuHKOBH Cy mpeu y
CBETY KOJ KOJUX j€ Y CEpHjCKOj NMPOM3BOIMH MPUMEH-CHA JHPEKTHA MOJyNalyja NpeaajHor CHrHana Ha
MUKpOTallacHOM OIICETry, TaKo Jia Huje noTpedaH up-koHsepTop M dunrap. O 2005. roaune B. Jokanosuh ce
0aBH  €NEKTPOMArHETCKMUM  METaMAaTepHjaiuMa M HHXOBOM IOPUMEHOM Yy  MHHHjaTypH3aluju
pexkondurypabuinHux punTapa u aHTeHa.

b. Jokanosuh je ko-ocHuBay Jyrocnosenckor IEEE MTT-S Chapter-a 1989, ronune. Takohe je 1991. rogune
opranusosana npBy IEEE koudepenumjy y Jyrocnasuju: The First Scientific Meeting of Microwaves in
Medicine'91. On 1989.-2000. roaune je npeaceanuk Jyrocnosenckor IEEE MTT-S Chapter-a, a 1991. ronune
Je u3abpana 3a unana AmunucTparusHor komurera [EEE M TT-Society kao npencraeuuk Peruona 8. Toxuue
1994. je nnnumpana ocHuBare JyrocnoBeHCKoOr yapyxkemna 3a MHKPOTAJIaCHY TEXHMKY M TeXHomorujy-YU
MTT u 6una meros npeacenuuk a0 2000. roguse. Mcre roauue J€ MOKpeHyIia je/JMHN HALMOHATHH Yaconuc
38 MUKpOTanacHy TEXHMKY M TEXHOJOIHMJY KOjH M3Na3d Ha EHTIIECKOM jesuky: Microwave Review u Guna
HErOB YpeaHUK y nepuoay oa 1994.-2002. roause.

b. Jokanosuh je 3a cBoj pax nobuna cneneha npusnarsa: Harpany Mucturyra UMTEJI 3a nayunu nonputoc
1996. roauwe, IEEE Third Millenium Medal 2000. romume, Harpaay JyrocnoBeHCKOr yaApyskema 3a
MHKpOTAIaCHY TEXHUKY W TeXHOnorujy-YU MTT 2005. rozwmne, narpany IMpod. Anekcannap Mapunuuh 3a
Hajoosbu pan ny6nukosan 2013, Harpaay [pod. Miuja Crojanoeuh 3a Haj60sbH pan objasben 2015. ronune,
Kao 1 BUwWe Harpana 3a Hajoosbu pajt Ha AHTeHCko] 1 MukpoTanachoj cextmju ETPAH-a.



bpanka C. Jokanosuh

BUB/INOTPAD®UIA*

L. HAYYHO-UCTPAJKUBAYKHU PE3YJITATH

M10 — Monorpaduje u MOHOTpad)cKe cTyauje

M13 - Hornasibe y kmpuszu M11

1. A. Nesic, V. Trifunovic, B. Jokanovic, "Highly Efficient Two-Dimensional Printed Antenna
Array with a New Feeding Network", in the book edited by Peter Clarricoats, Advanced
Antenna Technology, 1987, Volume 2, Microwave Exhibitions and Publishers Ltd., p. 67-71

2. A. Nesic, V. Trifunovic, B. Jokanovic, "Highly Efficient Two-Dimensional Printed Antenna
Array with a New Feeding Network", in the book edited by Chris Pell, Phased Array Radars,
1988, Microwave Exhibitions, and Publishers Ltd.

3. Vojislav Milosevic, Branka Jokanovic, Olga Boric-Lubecke, Victor M. Lubecke, “Key
Microwave and Millimeter Wave Technologies for 5G Radio,” in Powering the Internet of
Things with 5G Networks, V. Mohanan, R. Budiatru, I. Aldmour, Eds. IGI Global, July
2017, DOL: 10.4018/978-1-5225-2799-2.

M20 - Pajtoru meliyyuapoanor suauaja

M21 - Pan y Bpxynckom mehynapoanom Yaconucy

1. V. Trifunovi¢, B. Jokanovié, “Review of printed Marchand and Double-Y baluns:
Characteristics and Applications”, IEEE Transactions on Microwave Theory and Techniques,
Vol.42, No.8, pp.1454-1462, August 1994, Doi:10.1109/22.297806, Impact Factor: 2.897,
Broj citata: 127 (Google Scholar).

2.V Crnojevic-Bengin, V Radonic, B Jokanovic., “Fractal geometries of complementary split-
ring resonators”, IEEE Transactions on Microwave Theory and Techniques, Vol.56, No.10,
pp.2312-2321, August 2008, Doi:10.1109/TMTT.2008.2003522, Impact Factor: 2.897,
Broj citata: 93 (Google Scholar).

3. B. Jokanovic, D. Vujic: “Potential of WiMAX System Deployement in Serbia &
Montenegro”, IEEE Microwave Magazine, April 2009., Vol. 10, Issue 2, pp. 28-32,
Doi:10.1109/MMM.2009.932217, Impact Factor: 3.029, Broj citata: 1 (Google Scholar).

4. R. H. Geschke, B. Jokanovic, P. Meyer, “Filter parameter extraction for triple-band split-
ring resonators and filters”, IEEE Transactions on Microwave Theory and Techniques, Vol.
59, No. 6, pp. 1500-1508, June 2011, Doi:10.1109/TMTT.2011.2123109, Impact Factor:
2.897, Broj citata: 58 (Google Scholar).

5. M. Mitrovic, B. Jokanovic, N. Vojnovic, “Wideband tuning of the tunneling frequency in a
narrowed epsilon-near-zero channel”, IEEE Antennas and Wireless Propagation Letters,
Vol. 12, pp. 631-634, May. 2013, Doi: 10.1109/LAWP.2013.2261046, Impact Factor:
2.533, Broj citata: 20 (Google Scholar).

6. V Milosevic, B Jokanovic, R Bojanic, “Effective electromagnetivc parameters of metamaterial
transmission line loaded with asymmetric unit cells”, JEEE Transactions on Microwave
Theory and Techniques, Vol. 61, No. 8, pp. 2761-2772, Aug. 2013, Doi:
10.1109/TMTT.2013.2268056, Impact Factor: 2.897, Broj citata: 22 (Google Scholar).




¥

10.

R. Bojanié, V. Milogevié, B. Jokanovic, F. Medina-Mena, F. Mesa, “Enhanced modelling of
spli-ring resonators couplings in printed circuits”, IEEE Transactions on Microwave Theory
and  Techniques, Vol. 62, No. 8,  pp. 1605-1615, Aug. 2014,
Doi:10.1109/TMTT.2014.2332302, Impact Factor: 2.897, Broj citata: 44 (Google Scholar).
N. Vojnovi¢, B. Jokanovic, M. Radovanovi¢, F. Medina-Mena, F. Mesa, “Modeling of
nonresonant longitudinal and inclined slots for resonance tuning in ENZ waveguide
structures”, IEEE Transactions on Antennas and Propoagation, Vol. 63, No. 11, pp. 5107-
5113, Nov. 2015, Doi:10.1109/TAP.2015.2473700, Impact Factor: 2.957, Broj citata: 7
(Google Scholar).

N. Boskovi¢, B. Jokanovic, M. Radovanovié, “Printed frequency scanning antenna arrays
with enhanced frequency sensitivity and sidelobe suppression”, IEEE Transactions on
Antennas and  Propoagation, Vol. 65, No. 4, pp. 1757-1764, Apr. 2017,
Doi:10.1109/TAP.2017.2670528, Impact Factor: 2.957, Broj citata: 28 (Google Scholar).

L. Lazovi¢, B. Jokanovic, V. Rubezié¢, M. Radovanovic, A. Jovanovié, “Fractal Cardioid Slot
Antenna for Super Wideband Applications”, Electronics 2022, Vol. 11, Issue 7, pp. 1043,
Doi:10.3390/electronics 11071043, Impact Factor: 2.408, Broj citata: 0 (Google Scholar).

M22 - Pap y uerakayrom mehynapoguaom yacomucy

i

V. Trifunovic, B. Jokanovic, “New Uniplanar Balun”, Electronics Letters 9th May 1991
Vol.27, No.10, pp.813-815, Doi:10.10.49/e1:19910511, Impact Factor: 1.155, Broj citata:
29 (Google Scholar).

V. Trifunovic, B. Jokanovic, “Four Decade Bandwidth Uniplanar Balun”, Electronics
Letters 12th March 1992, Vol.28 No.6, pp.534-535, Do0i:10.10.49/e1:19920337, Impact
Factor: 1.155, Broj citata: 43 (Google Scholar).

V. Trifunovic, B. Jokanovic, “Star mixer with high port-to port isolation”, Electronics
Letters, 21st November 1996 Vol. 32 No. 24, pp 2251-2252, D0i:10.10.49/e1:19961465,
Impact Factor: 1.155, Broj citata: 3 (Google Scholar).

B. Jokanovic, A. Marincic and B. KolundZija, “Analysis of the parasitic effects in Double-Y
Baluns”, IEE Proc.-Microw. Antennas Propag., Vol.148, No.4, August 2001, pp.239-245,
Doi:10.10.49/ip-map:20010496, Impact Factor: 1.187, Broj citata: 10 (Google Scholar).

B. Jokanovic, V. Trifunovic and B. Reljic, “Balance measurements in Double -Y Baluns”,
IEE Proceedings -Microwave, Antenna and Propagation, 2002, Vol. 149, Tssue 5, pp. 257-
261, Doi:10.10.49/ip-map:20020575, Impact Factor: 1.187, Broj citata: 16 (Google
Scholar).

B. Jokanovic, D. Markovic, “Wideband Microstrip-to-Waveguide Transition Using Double
Y-Balun”, Electronics Letters, Vol. 48, No. 18, pp. 43-44, 31st August 2006,
Doi:10.10.49/¢1:19961769, Impact Factor: 1.155, Broj citata: 7 (Google Scholar).

B. Jokanovic, V. Crnojevic-Bengin, O. Boric-Lubecke, “Miniature high selectivity filters
using grounded spiral resonators”, Electronics Letters, Vol. 44, No. 17, pp. 1019-1020, 31st
August 2008, Doi:10.10.49/el:20081543, Impact Factor: 1.155, Broj citata: 8 (Google
Scholar).

M Ninic, B Jokanovic, P Meyer, “Reconfigurable multi-state composite split-ring
resonators”, IEEE Microwave and Wireless Components Letters, Vol. 26, No. 4, pp. 267-
269, Apr. 2016, Doi: 10.1109/LMWC.2016.2537790, Impact Factor: 1.887, Broj citata: 13
(Google Scholar).

M Radovanovic, B Jokanovic, “Dual-band filter inspired by ENZ waveguide”, IEEE
Microwave and Wireless Components Letters, Vol. 27, No. 6, pp. 554-556, June. 2017, Doi:
10.1109/LMWC.2017.2701337, Impact Factor: 1.887, Broj citata: 9 (Google Scholar).



M23 - Pap y mehynapoguom gacomnmucy

1. B. Jokanovic, V. Trifunovic, "Ku Band SSB Mixer", Microwave Journal, June 1989,
pp.153-158, Vol. 27, No. 6, pp. 554-556, June., ISSN 0192-6225, Impact Factor: 0.258,
Broj citata: 1 (Google Scholar).

2. B. Jokanovic, V. Trifunovic, "Double-Y Baluns for MMICs and Wireless Applications",
Microwave Journal, January 1998, pp. 70-92, ISSN 0192-6225, Impact Factor: 0.258, Broj
citata: 14 (Google Scholar).

3. V. Crnojevic -Bengin, V. Radonic and B. Jokanovic, “Left-Handed Microstrip Lines with
Multiple Complementary Split-Ring and Spiral Resonators”, Microwave and Optical
Technology Letters, Vol. 49. No. 6, June 2007, pp. 1391-1395, Doi: 0.1002/mop.22427,
Impact Factor: 0.731, Broj citata: 32 (Google Scholar).

4. B. Jokanovic, V. Crnojevic-Bengin: “Novel Left-Handed Transmission Lines Based on
Grounded Spirals”, Microwave and Optical Technology Letters, Vol.49. No. 10, July 2007.
pp. 2561-2567, Doi: 0.1002/mop.22739. Impact Factor: 0.731, Broj citata: 8 (Google
Scholar).

5. D. Markovic, B. Jokanovic, J. Kiriazi and V. Lubecke: “Implementation of Rigorous EM
Simulations for Design and production of Narrow Band Waveguide Diplexer”, Microwave
and Optical Technology Letters, Vol. 50. No. 4, Apr. 2008, pp. 1032-1036, Doi:
0.1002/mop.23277, Impact Factor: 0.731, Broj citata: 0 (Google Scholar).

6. G. Isic, B. Vasic, M. Miric, B. Jokanovic, 1. Bergmair, R. Gajic and K. Hingerl
“Modelling the Variable Angle Reflection and Transmission from Metamaterial Slabs™, Acta
Physica Polonica A, Vol. 116, No. 4, pp. 631-634, (2009), Impact Factor: 0.469, Broj
citata: 1 (Google Scholar).

7.V Milosevic, B Jokanovic, R Bojanic, “Retrieval and validationof the effective constitutive
parameters of bianisotropic metamaterials”, Physica Scripta, Vol. 2014, No. T162, pp.
014046, Doi: 10.1088/0031.8949/2014/T162/014046, Impact Factor: 1.28, Broj citata: 5
(Google Scholar).

8. V Milosevic, R Bojanic, B Jokanovic, “Analytical modeling of antisymmetric split-ring
resonators coupled with transmission line”, International Journal of Microwave and
Wirelwss Technologies, Vol. L, Issue 4, pp- 359-367, 2019,
Doi: 10.1017/81759078719000308, Impact Factor: 1.064, Broj citata: 1 (Google Scholar).

M24 - Pan y waconucy mehynapoauor 3nauaja

1. B. Jokanovic, A. Marincic and B. KolundZija: “Theoretical and Experimental Investigation
of Parasitic Effects in Double-Y Baluns®, Facta Universitatis (Nis), Ser. Elec. Energ. Vol.13,
No.2, August 2000, pp. 219-230, Broj citata: 3 (Google Scholar).

2. N. Boskovic, B. Jokanovic, A. Nesic, “Frequency scanning antenna arrays with pentagonal
dipoles of different impedances*, Serbian Journal of Electrical Engineering, Vol.12, No.1,
August 2000, pp. 219-230, Doi: 10.2298/SJEE1501098B, Broj citata: 2 (Google Scholar).

M40 - Hanmonaaue MoHorpaduje

M42 - Monorpadnja Hanmonaasor 3nauaja

1. Dr Branka Jokanovi¢, Velimir Trifunovié: "Dvostruki-Y baluni", ZaduZbina Andrejevic,
Edicija Posebna izdanja, Beograd, 2002, ISBN 86-7244-246-6.



M70 — Marucrapeka u JOKTOpCKa Te3a
M71 - Marucrapekn pan

1. B. Jokanovi¢, “Projektovanje i realizacija mikrostrip me$aca sa jednim bo¢nim opsegom na
Ku opsegu*, magistarski rad, Elektrotehnicki fakultet, Univerzitet u Beogradu (1988).

M?72 - loxTopcka qucepranuja

1. B. Jokanovi¢., “Analiza novih dvostrukih-Y baluna i njihova primena u kolima mikrotalasnih
mesaca“, doktorska disertacija, Elektrotehni¢ki fakultet, Univerzitet u Beogradu (1999).

90 - MarenTn

M94 — O6jaB/beH MATEHT HA HAUHOHAIHOM HHBOY

I. M. Huuuh, B. JoxamoBuh, Pexongueypabunmu u C/IEKMPOHCKU NOOECUsU Gunmpu ca
SUULECMPYKUM CRILUM-pUHe pe3onamopuma, Peructposan nateut [1-2016/0031.

II. PYKOBOBEIE U YYEIIRE HA IIPOJEKTHUMA

b. Joxanosuh je pykoroxuna crenehum npojextuma:

1. “Planarna slot antena na 10.5 GHz za radar koji odredjuje brzinu topovskog zrna”, za fabriku
“Rudi Cajevec” iz Banja Luke u periodu 1979.-1980.

2. “UltraSirokopojasni blokovi i komponenate za radarske ometale MIK-3"— istrazivacki
projekat za potrebe JNA u periodu 1987.-1990. godine.

3. "Radio-relejni uredjaj za digitalni prenos signala u opsegu 21-24 GHz za brzine prenosa 2 i 8
Mbit/s (RRU 23/2/8) "za JP PTT saobracaja "Srbija" u periodu 1991-1995. Uredaj je uspesno
realizovan i u novembru 1995. godine dobio atest ZJ PTT. Vise ovakvih uredaja se nalazi u
eksploataciji u javnoj i pejdzing mreZi JP PTT saobraéaja "Srbija".

4. "Mikrotalasni sistemi za prenos digitalnih signala”, Strategki projekat S. 327, Republickog
ministarstva za nauku i tehnologiju u periodu 1994.-1996. godine. B. Jokanovi¢ je
rukovodilac potprojekta.

5. “Fiksna beZi¢na Internet mreza”, (IT.1.15.0229.B) za Ministrastvo za nauku i tehnoloski
razvoj u periodu od 2002.-2004. godine. Projekat je iz Programa tehnoloSkog razvoja.

6. “Nova generacija milimetarskih linkova na bazi nanostrukturisanih materijala”, (PTR
2002.B)- Inovacioni projekat iz Programa tehnoloskog razvoja za Ministrastvo za nauku i
tehnoloski razvoj u periodu od 2004.-2007.

7. “Antikolizioni radarski sistem na 24 GHz”, (TP-6110.B) za Ministarstvo nauke i zastite
Zivotne sredine u periodu 2004.-2006. godine. Projekat je iz Programa tehnoloskog razvoja.

8. “"Metamaterijali za Sirokopojasne beZi¢ne komunikacije i RF identifikaciju”, ( E! 3853-
METATEC), Eureka projekt Universitat Autonoma de Barcelona, Spain, 2006.-2008. B.
Joxanosuh je pykoBojua 1e10M HpojexTa y HWucturyry UMTEJL

9. “20GHz GaN Wide-band Receiver”, University of Hawaii, University of Florida, Northrop
Grumman, 2006.- jul 2008. B. Jokanosuh je 6uma capagHuk Ha IIPOjEKTY.

10. “Large Area Fabrication of 3D Negative Index Materials by Nanoimprint Lithography”,
(NIM_NIL), FP project NMP-2008-2.2-2 —Nanostructured meta-materials (2010-2013). b.
Joxanosuh je capagHuk Ha pojexTy.

11. “/lyan-6ann u Tpu-Gama MMKpoTaZacHa KoJia W aHTeHe Ha 6asu MeTamaTepyjalia 3a

KOMyHHMKallHOHE cucTeMe HOBe renepauuje”, TP 11009 (2009-2011).



12.

13.

14.

1o

III1.

=5

“Pexondurypabuine Myntubanm u CKeHHpale aHTeHe Ha 0asu MeTaMarepujana 3a OexHuHe
KOMyHHKaije u censzope”, TP 32024 (2011-2019).

“Tenepucame u KapakTepuzanmja HAHO(DOTOHCKUX  (PYHKIHMOHAIHHX CTPYKTypa v
Onomemuuuun u  undopmartuun”, 1145015, pyKoBOJMIALl ToAmpojekTa  “DoToHCKY
Metamarepujanu”, (2011-2019).

“Reconfigurable and Multiband Devices and Antennas Based on Innovative Metamaterial
Concepts”, Gunarepanau npojekar ca HImanujom, (2011-2012).

“Advanced Multi-Beam and Scanning Antennas for 5G and Radar Applications”,
Ouarepanuy npojekar ca Hemauxowm (201 8-2019).

OCTAJIM IIOKA3ATEJbHU YCIIEXA

Harpape

1. Harpama Mncturyra UMTEJI 3a nayanu Jonpuaoc 1996. ronune,

2. IEEE Third Millennium Medal 2000. roaune,

3. Harpana JyrocnoBeHckor ynpyxema 3a MHKPOTAIaCHY TEXHHKY M TeXHomorujy-YU
MTT 2005. roaune,

Harpana ITpod. Anexcannap Mapunuuh 3a HajbospH paj ny6auxosan 2013,

Harpana [1po¢. Wmmja Crojanosuh 3a maj6ossm paj o0jaBben 2015. rogune,

Hexonuko narpana 3a maj6oise pamoBe Ha AHTEHCKO] ¥ MuKpoTanacHoj cekuuju
ETPAH-a.

N ks



Penry6imka Cp6uja
MHUHHUCTAPCTBO HAVKE
Komucnja 3a craname Hay4YHHX 3Batbha

bpoj:06-00-69/490
16.04.2008. rogune
Beorpan

Ha ocnoBy wunama 22. crasa 2. umana 70. craB 7. 3akoHa o HAYYHOHCTPakKHBAYK ()
AenathocTy ("CnyxGenu rmacuuk PenyGmuke Cpouje”, Spoj 110/05 u 50/06 - ucnpaska). uaas:
34. 1 36 cras 1. Ilpasunuuxa o NOCTYIKY H HAMMHY BPCHOBAKA W KBAHTHTATHRIIOM HCKL 31 s 111
Hay4HOHCTPOXHBAYKHX pesynTaTa HCTpwKHBaua ("CryvikOeHH FIacHnk PenyGmke Cpdige”. O
35/07) u 3axTeBa Koju je noaHeo

Eaexipouiexnuuxu gaxynisieis y beozpaoy

Komucuja 3a cTHuame nayunux 3sama Ha cenHuLHm oapxkatoj 16.04.2008. rozune, aonena je

OJIYKY
O CTUIABY HAYYHOTI 3BABA

Ap Bpanka Jokanoeuh

CTHYE HAYYHO 3BAM:E
Hayunu caseiinux

y 06acTH TEXHHYKO-TEXHONOWKHX HAYKA - €1eKTPOHHKA U TEEKOMVYHHKALH]e

O F P 4 3 70 O XK E H E
Enexuipoiuexnuyuku axyaiuein y Beozpady

YTBpIHoO je npemior Opoj 2570/4 on 22.01.2008. roanHe Ha ceaHHIH HacTaBHO-HavuHOTr Behii
dakynTera U NoaHEeo 3axXTeB KoMucHju 3a cTHUame HaydyHHX 3Bama Opoj 189 ox 29.01.2005
FOOMHE 33 NOHOWECHE OMIYKE O HCIYHCHOCTH YC/IOBA 3a CTHUAKe HayyHor sama Hayunu
6a8eliHUK.

Komucnja 3a cTuname HayuHHX 3Baba je N0 NPEIXOAHO MPHOAB/HEHOM MO3MTHBHOM
MHLWbeEY Matutinor HayyHor on6opa 3a €JEKTPOHMKY M TETEKOMYHHKALM]E HA CeTHilm
~onpxanoj 16.04.2008. roxuHe pasMaTpana 3aXTeB i VIBDIWIA 1a HMEHOBAHA HCIIYFaBa YCJIoBe i
unana 70. cta 7. 3akoHa 0 HaYYHOHCTPaXUBauKkoj nenaTHocTH ("CivkbeHH riacHuK Penyéike
Cpbuje”, 6poj 110/05 u 50/06 - ucnipaBka), u wiana 34. u 36 cras 1. [NpaBiiHuKa 0 MOCTYVIKY it
Ha9HHY BPENHOBAa H KBAaHTHTATHBHOM MCKa3uBaky HAYYHOHCTPAKMBAYKHX De3YIITaTd
ucrpaxkuBada ("Ciryx6enn rinacuuk Peny6nuxe Cp6uje”, 6poj 35/07) 3a cTunambe HAVYHOT 3Bk
Hay«nu caeedinuk, na je oanyuuna kao y uapei ose oIUIyKe.

HoHolnemem 0Be OUTYKE HMEHOBAHA CTHYE CRA 1IpaBa KOJa JO) Ha OCHOBY Hhe 110 10k
[pHIIANajy.
’
OntyKy AOCTaBHTH NOAHOCHOLY 3aXTeBa, MMEHOBAHO] U APXHBH MunucTapeTBa HavKe v

Beorpany.

INPEJACEJHUK KOMUCHJIE
Ap Cramuciaasa Cromuh-I'pyjaaul,

L9

HAaY4YHH CABETHHK

C é/f/CiJ '—“{)’v L/L\.,Z—f




BIOGRAFIJA: Prof. dr ANA JOVANOVIC

Prof. dr Ana Jovanovi¢ rodena je u Nikgi¢u 03.02.1970. godine, gdje je zavrsila osnovnu
i srednju Skolu sa odli¢nim uspjehom (usmjerenje: "Pomoéni istraZiva& u matematici").
Za postignute rezultate u uéenju nagradena je diplomom Luéa I.

Skolske 1988/89. godine upisala je studije Elektrotehnike- smjer Elektronika, na
Elektrotehni¢kom fakultetu u Podgorici. Na istom fakultety Jje diplomirala 14.07.1994.
godine odbranivsi diplomski rad pod nazivom »Grinova funkcija u elektrostatici® sa
ocjenom 10 (deset).

Poslijediplomske studije upisala je $kolske 1995/96. godine na Elektrotehni¢kom
fakultetu u Podgorici, smjer Teorijska elektromagnetika. Magistarski rad pod nazivom
»Odredivanje karakteristika emisionih antena modifikovanim metodom najmanjih
kvadrata® odbranila je 23.09.1998. godine.

Doktorsku disertaciju pod nazivom ,Analiza slozenih antenskih struktura metodom
najmanjih kvadrata® odbranila je 21.06.2004. godine na Elektotehni¢kom fakultetu,
Univerziteta Crne Gore u Podgorici.

Nauc¢no-istrazivacki rad Prof. dr Ane Jovanovi¢ se odvija u oblasti Teorijske
elektromagnetike, preciznije, u najvecoj mjeri vezan je za analizu i optimizaciju
sloZenih antenskih sistema Njen dosadasnji naucno-istrazivacki rad rezultovao je
objavljivanjem velikog broja nauénih radova u medunarodnim i domacim Casopisima,
kao i na medunarodnim i domaéim nauénim skupovima. Ugestvovala je u realizaciji vise
naucno-istraZivackih projekata kao aktivni istraZivag.

U zvanje saradnika na Katedri za teorijsku elektrotehniku, Elektrotehnic¢kog fakulteta,
Univerziteta Crne Gore u Podgorici, izabrana je 01.12.1994. godine. Odlukom Nauéno-
nastavnog vijeca Elektrotehnitkog fakulteta, od 13. Juna 2001. godine, izabrana je u
zvanje asistenta na Katedri za teorijsku elektrotehniku.

U zvanje docenta izabrana je 18.04. 2007. godine. Od izbora u nastavnitko zvanje
izvodi nastavu iz predmeta sa akademskih studijskih programa: Elektromagnetika,
Prostiranje i zradenje EMT i Mikrotalasne antene. U zvanje vanrednog profesora na
Univerzitetu Crne Gore izabrana je 28.06. 2012. godine. U zvanje redovnog profesora
izabrana je 16. oktobra 2017.

Clan je tima Laboratorije za mjerenje nivoa elektromagnetnih  emisija na
Elektrotehnickom fakultetu. Ugestvovala je u mjerenjima i izradi velikog broja Izvjestaja

o ispitivanju nivoa elektri¢nog polja.

Clan je medunarodnog udruZenja inZenjera clektrotehnike (IEEE), sekcija za Antene i
prostiranja.

Clan je Programskog odbora nau¢no-stru¢nog skupa Informacione tehnologije.



BIBLIOGRAFIJA Prof. dr Ane Jovanovié

Doktorska disertacija:

Ana Jovanovié, " Analiza sloZenih antenskih struktura metodom najmanjih kvadrata "
Univerzitet Crne Gore, 24.06.2004.

Magistarska teza:

Ana Jovanovic, Odredivanje karakteristika emisionih antena modifikovanim
metodom najmanjih kvadrata " Univerzitet Crne Gore, 23.09.1998.

Vode¢i medunarodni ¢asopisi:
I. Lazovi¢, L.; Jokanovic, B.; Rubezié, V.; Radovanovic, M.; Jovanovi¢, A. Fractal Cardioid

Slot  Antenna for Super Wideband Applications. Electronics 2022, 71, 1043.
https://doi.org/10.3390/electronics 11071043

2. Rubezi¢, V., Lazovi¢, L. and Jovanovié, A. (2018), "Parameter identification of Jiles—
Atherton model using the chaotic optimization method", COMPEL - The international journal
for computation and mathematics in electrical and electronic engineering, Vol. 37 No. 6, pp.
2067-2080. https:/doi.org/10.1108/COMPEL-11-2017-0496

3. A. Jovanovi¢, L. Lazovi¢ and V. Rubezi¢ (2016): “Radiation pattern synthesis using a
Chaotic beamforming algorithm”, COMPEL-The international journal for computation and
mathematics in electrical and electronic engineering, 2016, Vol. 35, Issue 5: 1814-1829, ISSN
0332-1649. https://doi.org/10.1108/COMPEL-08-2015-0299

4. A. Jovanovi¢, L. Lazovi¢ and V. RubeZi¢ (2016): “Adaptive array beamforming using a
Chaotic beamforming algorithm™, International Journal of Antennas and Propagation, 2016,
Vol.  2016(2016), ID 8354204, ISSN  1687-5869, E ISSN  1687-5877.
https://doi.org/10.1155/2016/8354204

5. A. Jovanovi¢, S. Joviéevi¢, "Field Analysis of the Archimedean Spiral Antenna",
Electromagnetics, Vol. 371, No.2, 2011, pp- 147-158, Taylor&Francis.
https://doi.org/10.1080/02726343.2011.548198

6. A. Jovanovi¢, S. Jovicevi¢, "A general solution of the Thin Circular Loop Radiatuon"
Electromagnetics, Vol. 23, ETRMDV 23(1) 2003, pp. 77-88, Taylor&Francis.
https://doi.org/10.1080/0272634039015944 1




7. 8. Jovicevi¢, A. Jovanovié, "The Analysis of the Biconical Antenna by the Least-Squares
Boundary Residual Method", Int.J.Electron.Commun.(AEU) 57 (2003) No.6, pp. 415-419.
https://doi.org/10.1078/1434-8411-54100194

Ostali medunarodni asopisi:

I. Vesna RubeZi¢, Ana Jovanovié," Erbium — Doped Fiber Laser Systems: Routes to Chaos"
Serbian Journal of Electrical Engineering, Vol. 11, Issue 4, pp 551-563, 2014.

2. Vesna Rubezi¢, Milovan Radulovié, Ana Jovanovié, Milo§ Dakovié, "The chaotic mobile
robot”", WSEAS TRANSACTIONS on COMPUTERS, Issue 4, Volume 3, pp. 959-962,
October 2004, ISSN 1109-2750.

3. V. Rubezi¢, L. Lazovi¢, M. Babi¢ and A. Jovanovi¢ (2016): ** Chaotic dynamics in helicopters
vibrations”, ETF Journal of Electrical Engineering, 2016, Vol 22(1): 34-42, ISSN 0354-8653.

4. L. Lazovié, 7. Zetevi¢, V. Rubezi¢ and A. Jovanovi¢ (2016): “ A new algorithm for adaptive
beamforming”, ETF Journal of Electrical Engineering, 2016, Vol 22(1): 5-14, ISSN 0354-8653.

5. A. Jovanovi¢, L. Lazovié, V. RubeZi¢ and (2015): “Chaos theory implementation on the LMS
algorithm optimization applied on linear antenna arrays”, ETF Journal of Electrical Engineering,
2015, Vol 21(1): 128-137, ISSN 0354-8653.

6. A. Jovanovi¢, L. Lazovi¢, V. RubeZi¢ and (2014): “Performance analysis of Capon and
Capon-like algorithm for smart antenna system”, ETF Journal of Electrical Engineering, 2014,
Vol 20(1): 84-93, ISSN 0354-8653.

Konferencije:

1. Mirjana Janjusevi¢, Luka Lazovi¢, Ana Jovanovié, Vesna Rubezi¢, (2021): ,,Analysis of
lonospheric Effects on the Propagation of Chaotic Signals®, , Information Technology (IT)
2021 25th International Conference on, pp. 1-4, 2021.

2. Radovan Cvorovié¢, Luka Lazovi¢, Vesna Rubezi¢, Ana Jovanovié, (2020): "Printed
asymmetrical Sierpinski slot antenna for energy harvesting application", Information
Technology (IT) 2020 24th International Conference on, pp. 1-4, 2020.

3. L. Lazovic, B. Jokanovic, V. Rubezc and A. Jovanovic, (2020): "Uniplanar Ultra-
Wideband Cardioid Slot Antenna for Energy Harvesting Application”, 2019 27th
Telecommunications Forum (TELFOR), pp. 1-4, 2019.

4. Luka Lazovi¢, Branka Jokanovic, Vesna Rubezi¢ and Ana Jovanovi¢ (2019): “Printed
Ultra-Wideband Cardioid Monopole Antenna for Energy Harvesting Application”, TELSIKS
2019, Sebia, Nis, October 23-25, 2019.



5. L. Lazovi¢, A. Jovanovié i V. Rubezi¢ (2018): ., Optimization of fractal antennas in CST
with Chaotic optimization algorithm” Zbornik XXIII Naucno-stru¢nog skupa Informacione
tehnologije IT 2018, Zabljak.

6. L. Lazovi¢, A. Jovanovi¢ i V. Rubezi¢ (2017): ,, Predlog dizajna antene za WiFi podvodne
komunikacije” 25nd Telecommunications forum TELFOR 201 7, Serbia, Belgrade, November
21-22,2017.

7. A. Jovanovi¢, V. Vuji&ié, L. Lazovié i V. Rubezié (2018):* Predlog analititkog modela koji
aproksimira prvobitnu krivu magneéenja feromagnetnih materijala®, Zbornik 61. konferencije
ETRAN, Pali¢, Jun 2018.

8. L. Lazovi¢, V. Rubezi¢ i A. Jovanovié, (2017):,,CPW napajana mikrotrakasta monopol
antena zasnovana na modifikovanom Sierpinski fraktalu® Zbornik XXII Naucno-struénog
skupa Informacione tehnologije IT 2017, Zabljak, mart 2017., str. 137-140, I[ISBN: 978-86-
85775-20-8.

9. L. Lazovié¢, A. Jovanovié, B. Lutovac i V. RubeZi¢ (2016): ,,Primjena teorije grafova za
dizajniranje rekonfigurabilnih fraktalnih antena®, 24nd Telecommunications forum TELFOR
2016, Belgrade, Serbia, November 25-27. 2016., ISBN: 978-1-5090-4086-5.

10. L. Lazovi¢, Z. Zedevié, V. Rubezié¢ i A. Jovanovié (2016): ,,Predlog adaptivnog algoritma
za redukciju bo¢nih latica na dijagramu zradenja kod linearnih antenskih nizova®, Zbornik 60.
konferencije ETRAN, Zlatibor, 13-16 juna 2016., str. AP1.1.1-5, ISBN: 978-86-7466-618-0.

I'l. A. Jovanovi¢, L. Lazovi¢, V. Rubezi¢ (2015): ,,Prilagodenje dijagrama zragenja kratkih
antenskih nizova upotrebom Haoti¢nog beamforming algoritma®, 23rd Telecommunications
forum TELFOR 2015, Belgrade, Serbia, November 24-26. 2015, str. 547-550, ISBN: 978-1-
5090-0055-5.

12. L. Lazovi¢, A. Jovanovi¢, V. Rubezié (2015):,,Chaos Based Optimization of LMS
Algorithm Applied on Circular Antenna Arrays”, 4th Mediterranean Conference on
Embedded Computing MECO 2015, Budva, jun 2015., pp. 439-442, ISBN: 9781479919772.

13. L. Lazovi¢, M. Radulovi¢, A. Jovanovi¢ i V. Rubezié¢ (2015): ,.Jedan metod eliminisanja
Suma u PLC tehnici prenosa signala u AMM sistemima primjenom feritnog jezgra®, Zbornik
59. konferencije ETRAN, Srebrno jezero, 8-11 juna 2015., str. EE2.5.1-6, ISBN: 978-86-
80509-71-6.

14. A. Duki¢, A. Jovanovi¢ and L. Lazovi¢ (2015): ..Performance analysis of Capon-like
algorithm applied on conformal antenna arrays in smart antenna systems*, Proceedings of 2nd
International Conference on Electrical, Electronic and Computing Engineering 2015, Silver
Lake, Serbia, June 8-11.2015., pp. API11.3.1-4, ISBN: 978-86-80509-71-6.



15. L. Lazovi¢, A. Jovanovié, V. Rubezi¢ (2014): ,,Analiza performansi Capon i Capon-like
algoritama primijenjenih na cirkularnim antenskim nizovima®, 22nd Telecommunications
forum TELFOR 2014, Belgrade, Serbia, November 25-27. 2014., str. 765-768, ISBN: 978-1-
4799-6191-7.

16. L. Lazovi¢, A. Jovanovié, V. Rubezi¢ (2014): ,,Comparative Performance Analysis of

NLMS and VSS LMS Algorithm for Planar Antenna®, Proceedings of Ist International
Conference on Electrical, Electronic and Computing Engineering 2014, Vrnjatka Banja,
Serbia, June 2-5. 2014, pp. API1.4.1-4, ISBN: 978-86-80509-70-9.

I7. L. Lazovi¢, A. Jovanovié, Z. Veljovié (2013): »Implementacija i analiza performansi
VSS-LMS algoritama na mikrotrakastim planarnim antenskim nizovima®, 2lst
Telecommunications forum TELFOR 2013, Belgrade, Serbia, November 26-28. 2013., str.
671-674, ISBN: 978-1-4799-1420-3.

I8. L. Lazovi¢, A. Jovanovi¢ (2013):,,Comparative performance study of DOA algorithm
applied on linear antenna array in smart antenna systems*, 2nd Mediterranean Conference on
Embedded Computing MECO 2013, Budva, 13-16 juna 2013., pp. 247-250, ISBN:
9781467362504.

19. L. Lazovi¢, A. Jovanovi¢, Z. Veljovié¢ (2013): ,,Analiza performansi i geometrijska
optimizacija DOA algoritama primijenjenih na planarnim antenskim nizovima u sistemima
smart antena®, Zbornik 57. konferencije ETRAN, Zlatibor, 3-6 juna 2013., str. AP 1.4.1-5,
ISBN: 978-86-80509-68-6.

20. L. Lazovi¢, Z. Zecevi¢, V. Rubezi¢ i A. Jovanovié, (2016):,,Predlog algoritma za
adaptivni beamforming®, Zbornik XXI Nau¢no-struénog skupa Informacione tehnologije IT
2016, Zabljak, februar 2016., str. 233-236, ISBN: 978-86-85775-18-5.

21. L. Lazovi¢, A. Jovanovi¢, V. Rubezi¢ i D. Filipovié, (2016):,.Implementacija softverskog
paketa AWR za projektovanje mikrotalasnih filtera®, Zbornik XXI Naucno-stru¢nog skupa
[nformacione tehnologije IT 2016, Zabljak, februar 2016., str. 229-232, ISBN: 978-86-85775-
18-5.

22. M. Babi¢, L. Lazovi¢, A. Jovanovi¢, V. Rubezi¢, (2016):,,Haoti¢na dinamika u
vibracijama na helikopteru®, Zbornik XXI Naut¢no-stru¢nog skupa Informacione tehnologije
IT 2016, Zabljak, februar 2016., str. 225-228, ISBN: 978-86-85775-18-5.

23. T. Radulovi¢, L. Lazovié, A. Jovanovi¢, V. RubeZié, (2016):,,Haos u mikrotalasnom
Kolpicovom oscilatoru®, Zbornik XXI Nauéno-struénog skupa Informacione tehnologije IT
2016, Zabljak, februar 2016., str. 221-224, ISBN: 978-86-85775-18-5.



24. L. Lazovi¢, A. Jovanovié, V. Rubezié, (2015):,,Jmplementacija Teorije haosa u
optimizaciji LMS algoritma primijenjenog na linearnim antenskom nizovima®, Zbornik XX
Naucno-stru¢nog skupa Informacione tehnologije IT 2015, Zabi_iak, februar 2015., str. 35-38,
ISBN: 978-86-85775-16-1.

25. L. Lazovi¢, A. Jovanovié¢, V. Rubezié, (2014):,,Uporedna analiza performansi Capon i
Capon-like algoritama u sistemima pametnih antena®, Zbornik XIX Naucno-struénog skupa
Informacione tehnologije IT 2014, Zabljak, februar 2014, str. 13-16, ISBN: 978-86-85775-
15-

26. L. Lazovi¢, A. Jovanovi¢ (2013):,,Uporedni pregled performansi LMS i NLMS algoritama
u sistemima pametnih antena“, Zbornik XVIII Nauc¢no-struénog skupa Informacione
tehnologije IT 2013, Zabljak, februar 2013., str. 77-80, ISBN: 978-86-7664-107-9.

27. A. Jovanovi¢, S. Joviéevié, “The Least-Squares Boundary Residual Method in the
Antenna Analysis“, IEEE EUROCON 2009, Saint Petersburg, may 2009., pp. 47-53.

28. A. Jovanovi¢,S. Jovicevié, “Field Analysis of the Eccentric Archimedean Spiral Antenna
by the Least Square Boundary Residual Method*“, ICEST 2005, Ni§, June 29-July 1, 2005,
p.n. 353-356.

29. A. Jovanovi¢, "Polje zratenja nesimetriéne Zi¢ane antene", 53. Konferencija za ETRAN,
Zbornik radova, Vrnjatka Banja, jun 2009.

30. R. Kovacevi¢, A. Jovanovi¢, "Analiza zraenja ljevkaste mikrotalasne antene", 53.
Konferencija za ETRAN, Zbornik radova, Vrnjacka Banja, jun 2009.

31. A. Jovanovi¢, "Analiza polja spiralne antene sa reflektorom metodom najmanjih
kvadrata", 54. Konferencija za ETRAN, Zbornik radova, Donji Milanovac, jun 2010.

32. S. Jovicevi¢, A. Jovanovié: “Difrakcija talasa sa metalne reletke sa polusfernim
ispupCenjima®, XLI Konferencija za ETRAN, sveska II, str. 420-422, Zlatibor, 3-6 Juna 1997.

33. A. Jovanovi¢, S. Joviéevi¢: “Analiza Zi¢anih antena metodom najmanjih kvadrata®, XLII
Konferencija za ETRAN, sveska I, str.237-240, Vrnjacka banja, 2-5 Juna 1998.

34. A. Jovanovié: “Analiza nesimetriéne Zi¢ane antene metodom najmanjih kvadrata®, VIII
naucno strucni skup, Informacione tehnologije, str. 67-68, Zabljak, 2003.

35. A. Jovanovi¢: “Analiza polja kruZne konture metodom najmanjih kvadrata®, 1X nau¢no
strucni skup, Informacione tehnologije, str.172-175, Zabljak, 2004.

36. A. Jovanovi¢, S. Jovievi¢: “Analiza polja simetri¢ne Arhimedove spirale metodom
najmanjih kvadrata®“, 49 Konferencija za ETRAN, Budva, 5-10 juna, 2005, tom II, str. 268-
271.



37. A. Jovanovi¢: “Analiza koni¢ne antene metodom najmanjih kvadrata®“, X nau¢no stru¢ni
skup, Informacione tehnologije, str. 230-232, Zabljak, 2005.

38. A. Jovanovi¢: “Primjena MNK u odredivanju distribucije strujnog toka duZz krakova
Arhimedove spirale®, Informacione tehnologije IT 2011, Zbornik radova, Zabljak, 2010.

39. A. Jovanovi¢: “Uticaj ugla koraka spirale na dijagramu zracenja cilindri¢ne helikoidne
antene”, Informacione tehnologije IT 2011, Zbornik radova, Zabljak, 2011.



Univerzitet Crne Gore Broj / ret _93- 265 h

adresa / address_ Cetinjska br. 2 I G , 0. ’ ?!
81000 Podgorica, Crna Gora Datum / Date : 20

telefon / phone _00382 20 414 255
fax_ 00382 20 414 230
mail_rektorat@ac.me
web_www.ucg.ac.me

University of Montenegro

Na osnovu ¢lana 72 stav 2 Zakona o visokom obrazovanju
(»SluZbeni list Crne Gore* br. 44/14, 47/15,40/16,42/17) i élana
32 stav 1 tacka 9 Statuta Univerziteta Crne Gore, Senat
Univerziteta Crne Gore na sjednici odrzanoj 16.oktobra
2017.godine, donio je

ODLUKU
O IZBORU U ZVANJE

Dr Ana Jovanovié¢ bira se u akademsko zvanje redovna
profesorica za oblast Teorijska elektrotehnika
(Elektromagnetika) na Elektrotehniékom fakultetu, na
neodredeno vrijeme.

Senat Univerziteta Crne Gore

Predsjedavajuéi-

__Prof.dr Danilo Nikolié,v.f.rektora

.13"

e



BIOGRAFIJA: Prof. dr VESNA RUBEZIC

Prof. dr Vesna RubeZi¢ je rodena u Podgorici 22.01.1971, godine, gdje je zavriila osnovnu i
stednju Skolu sa odli¢nim uspjehom (usmjerenje: "Pomoéni istraZiva¢ u matematici"). Za
postignute rezultate u uenju nagradena je diplomom Luéa.

Studije na Elektrotehni¢kom fakultetu u Podgorici - smjer elektronika zavrsila je 1994. godine sa
prosje¢nom ocjenom 9.21 odbranom diplomskog rada pod nazivom ,,Supstancije u magnetnom
polju. Za vrijeme redovnih studija bila je korisnik stipendije Vlade Republike Crne Gore za
talentovane studente.

Poslijediplomske studije upisala je $kolske 1995/96. godine na Elektrotehni¢kom fakultetu u
Podgorici, smjer Teorija elektri¢nih kola. Magistarski rad pod nazivom ,,Haoti¢ni fenomeni u
elektriénim kolima* odbranila je 24.09.1998. godine.

Doktorsku disertaciju pod nazivom » Vremensko-frekvencijske reprezentacije u detekeiji haoti¢nih
stanja u oscilatornim kolima“ odbranila je 29.09.2006. godine na Elektotehnickom fakultetu,
Univerziteta Crne Gore u Podgorici.

U zvanje saradnika na Katedri za teorijsku elektrotehniku, Elektrotehni¢ko g fakulteta, Univerziteta
Crne Gore u Podgorici, izabrana je 01.12.1994. godine. Odlukom Naucno-nastavnog vijeca
Elektrotehnitkog fakulteta, od 13. juna 2001. godine, izabrana je u zvanje asistenta na Katedri za
teorijsku elektrotehniku.

U zvanje docenta izabrana je 12.06. 2008. godine. Od izbora u nastavni¢ko zvanje izvodi nastavu
iz predmeta sa akademskih studijskih programa: Osnovi elektrotehnike II, Nelinearna kola i
Mikrotalasna tehnika na Elektrotehnikom fakultetu i Elektrotehnika i elektronika i Osnovi
elektrotehnike na Masinskom fakultetu. U zvanje vanrednog profesora na Univerzitetu Crne Gore
izabrana je 26.09. 2013. godine. U zvanje redovnog profesora izabrana Je februara 2019,

Dosadasnji nauc¢no-istrazivacki rad Vesne RubeZi¢ rezultovao je objavljivanjem radova u
medunarodnim i domadim &asopisima, kao i na medunarodnim i domaéim nau¢nim skupovima.
Ucestvovala je realizaciji viSe nau¢no-istraZivackih projekata kao aktivni istrazivag.

Clan je medunarodnog udruzenja inZenjera elektrotehnike (IEEE), sekcije za Elektri¢na kola i
sisteme.

Od septembra 2016. godine obavljala je funkciju rukovodioca studijskog programa Elektronika,
telekomunikacije i ratunari na Elektrotehni¢kom fakultetu, a od septembra 2019. godine je

prodekan za nastavu na Elektrotehnickom fakultetu.

Clan je Programskog odbora nau¢no-struénog skupa Informacione tehnologije.



Recenzent je u renomiranim medunarodnim &asopisima: IEEE Transactions on Circuits and
Systems II: Express Briefs, IEEE Access, Signal Processing, Optica Applicata.
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