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Abstract: Antenna is a necessary element for 

communication applications. Varieties of antennas are 

available in the industry as of now for different applications. 

In this paper the design and discussion on Yagi-Uda 

antenna is performed. In particular this paper focuses on 

the designing of Yagi Uda antenna with four elements. A 

comparative investigation of the performance of the 

proposed antenna in CST is experimented in this paper. The 

proposed antenna is simulated at 2.4GHz frequency. 

Keywords: Yagi-Uda antenna, Four element Yagi,   radiation 

pattern, driven elements. 

1. Introduction 

Antenna has great significance in the communication domain 

in order to export and import into   electromagnetic energy. 

While classifying antennas the parameters like frequency, 

radiation, polarization, gain, directivity and many others are to 

be considered. In the existing technical society, there are 

several types of antennas. Among them, Yagi-Uda antenna 

model is one of the most basic type of Antenna array and is 

designed from the supreme basic Antenna i.e., the dipole 

Antenna. Yagi-Uda Antenna is an example of an Antenna 

array with lot of parasitic elements. Yagi antennas can be used 

for point to multi-point Wi-Fi application. Yagi antenna is 

named for its inventors “Shintaro Uda” and “Hidestugu Yagi” 

of Japan. Basically Yagi-Uda antenna is a highly directional 

and selective shortwave antenna. It consists a horizontal 

conductor of one or two dipoles connected with the receiver 

or transmitter. It also equipped with a set of nearly equal 

insulated dipoles parallel to the level with horizontal 

conductor. The Yagi-Uda Antenna is uncomplicated to 

construct and has a high gain naturally greater than 10dB. The 

Yagi-Uda antennas commonly operated in HF or UHF bands 

almost about 3MHz to 3GHz.  Yagi-Uda Antenna is very 

well-known named as Terrestrial TV Antenna which is 

usually founded on the roof of the houses. As frequently, 

Yagi-Uda Antenna is an electromagnetic device that collects 

radio waves as similar to that of all other antennas. An 

antenna tuned to a particular frequency will resonate to a radio 

signal of the same frequency. There are three types of 

elements mainly used in the construction of Yagi-Uda 

Antenna, named as Reflector, Driven Element, and the 

Directors. The driven element of this antenna is the feed point 

where it can be attached from transmitter to antenna to 

perform the transferring of power from transmitter to antenna. 

A dipole driven element will resonates when its electrical 

length is ½ of the wavelength of the applied frequency.The 

director is the shortest parasitic element. It can be vibrate 

slightly higher in relative frequency than the driven element 

and its length will be about 5% shortened, progressively than 

the driven element. The directors length can varied depends 

upon the director spacing, the desired pattern, pattern 

bandwidth and element diameter. The amount of gain is 

directly proportional to its length of the antenna array. The 

reflector is the element that that is placed at the rear of the 

driven element. Its spacing will depend upon its parameters 

and side lobe pattern requirements of the final antenna design. 

Reflector derives its main power from a driver; it reduces the 

signal strength in its own direction and thus reflects the 

radiation towards the driver and directors. The driven element  

signal is intercepted by the receiving equipment and has the 

cable attached that takes the received signal to the receiver. 

The radiator and driven element can be placed closer to 

increase radiation length towards the director. 

2. Antenna Design Process 

The descripted Yagi Uda antenna can be designed by 

following the below shown design procedure. 

 

 

 

 

 

 

 

 

Fig.1.Yagi-Uda antenna design procedure 

From the figure it is observed that the Yagi antenna exhibits a 

directional pattern consisting of a main forward lobe and a 

number of spurious side lobes.  The antenna can be optimized 

by reducing the maximum level of forward gain. The working 

operation of portable Yagi–Uda antenna with yellow segment  

tape-measure  ribbon for the arms of the driven and parasitic 

elements.   

Overview of cerebrating about the operation of such an 

antenna to be considered as a normal dipole element with 

finite diameter fed at its center across the feed point. A well 

known transmission line theory, short circuit reflects all of its 

incident power will radiates 180 degrees out of phase with the 

received wave, the superposition of the two voltage waves 

would gives zero voltage, equivalent to the shorting out the 

dipole at the feed point (making it a solid element, as it is).  

However these elements are not driven as such, but receive 

their energy from the field created by the driven 

element.Consider that the parasitic element is also having its 

length as λ/2.  How the antenna works. The radio waves from 

Literature survey of the antenna 

Design the antenna structure 
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Designation of the antenna 
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Performance analyzing 
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each element are emitted with a phase delay, so that the 

individual waves emitted in the forward direction (up) in 

phase, while the reflected waves in the reverse direction in out 

of phase. Therefore, the forward waves add together, 

(constructive interference) enhancing the power in that 

direction, while the backward waves partially cancel each 

other (destructive interference), thereby reducing the power 

emitted in that direction. At other angles, the power emitted is 

intermediate between the two extremes. 

3. Four Element Yagi Uda Antenna 

The Yagi-Uda antenna with four elements having 8Dbi gain 

with a 3db beam width of about 60
0
 is as shown as figure 

below. 

 

Fig.2. Yagi-Uda antenna with four elements  

Radiation pattern formed by the Yagi-Uda antenna is shown 

in the following figure3. 

 

 

           Fig.3. Radiation pattern of the antenna 

Yagi-Uda antenna is also having the azimuth and elevation 

angles. The Elevation angle is defined as angle between the 

beam pointing direction and the antenna whereas azimuth 

angle is defined as rotation of the whole antenna in vertical 

axis.  

 

Fig.4. Yagi antenna Azimuth plane pattern 

 

Fig.5. Yagi antenna Elevation plane pattern 

3.1. Antenna Design Algorithmic Rule 

The design procedural steps for Yagi-Uda antenna is given 

below. 

Step1: The first step in the design procedure is to perform the 

detailed literature survey on the related concepts required for 

the design specifications of the antenna.  

Step2: Next, according to the selected specifications, define 

and decide the type of antenna and select the required 

materials to build an antenna. 

Step3: Model the antenna randomly by classifying the 

antennas the parameters like frequency, radiation, gain, 

directivity. 

Step4: Perform the design process in the antenna simulation 

tools. 

Step5: Connect the designed Yagi-Uda antenna to the WI-FI 

modem.  

Step 6: Finally, from the obtained results estimate the result 

analysis and provide comparative conclusions. 
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3.2. Functional Testing 

The antenna that can be designed was printed on the PCB 

circuits, one for receiving and the other for sending. The 

antenna circuits were distanced 25 cm (using Friis equation) 

apart from each other when tested the antenna to get more 

accurate result. The results are slightly matched with the CST 

results at 2.41GHz frequency and -28 as the resonant 

magnitude in dB. This causes a small difference between the 

practical and the CST results is due to either human error 

(soldering the cables to the dipoles) or distortion from the 

interference signals. 

4. ADVANTAGES 

Yagi-Uda antenna is one of the directional antenna consisting 

of the gain at 7DB and will be used at higher frequencies only. 

These type of antennas can be able to adjust from front to 

back ratio. 

5. Disadvantages 

The Yagi antennas can be having a moderate gain only. It will 

not support for higher frequencies because it needs a large 

number of elements to be used.  

6. Conclusion 

The Yagi-Uda antenna radiates using the principle of the 

dipole antenna theory. In the design of half wave dipole 

antenna, one reflector and two directors are used. It has been 

concluded experimentally as its length has a small effect on 

forward gain but a large effect on backward gain. Also it has 

been concluded that  the reflector  has the longest length in the 

design as it wants to reflect the signal when its inductive,  

spacing and size of reflector have almost no effects on the 

forward gain but large effects on the backward gain (front-to 

back ratio) and input impedance which can be used to control 

and optimize antenna Parameters without affecting the gain 

significantly. Finally it has been concluded experimentally for 

the directors that it has the shortest length in the design as it 

focuses radiation in one direction makes the directors as most 

crucial elements in the antenna design. 
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