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Television is an electronic communication system that is capable of transmitting, processing and receiving in-
formation by wireless medium. This work is aimed at investigating the performance of selected pathloss models
for wireless communication. In this work, two TV stations were considered for investigation. The work presents a
field measurement conducted at 645.00 MHz (station 1) and 698.00 MHz (station 2) in Abuja. The measurement
were taken for each TV station with a handheld RF field strength spectrum analyzer and a Garmin 72H GPS
receiver. In this work, we assessed the performance of ten selected pathloss models and in comparison with
pathloss model based on propagation measurements taken from selected TV stations. These pathloss model were
subjected to performance metrics: Mean Prediction Error (MPE) and Root Average Squared Prediction Error
(RASPE) to ascertain their suitability and applicability in the environment under consideration. The RASPE is the
most apparent metric for analyzing error of predictive models. The results of the prediction provide detailed error
analysis of the existing pathloss models. The acceptable radio prediction value for TV is 10 dB. The lower the
value, the better the performance. Besides, the ten existing prediction models gave RASPE values in excess of 10
dB. Therefore, this translates to the fact that these models do not fully predict the pathloss for TV broadcasting in
Abuja.

1. Introduction environment [7, 8, 9, 10, 11]. Pathloss at destination is generally
determined by the use of different models [12, 13, 14, 15].
In this work, existing empirical models such as Free space, Extended

COST-231 Hata, Okumura, Plain-Earth model, Egli, Ericsson, Davidson,

The television system is an electronic communication system that is
capable of transmitting, processing and receiving of information by

wireless means. Television broadcasting is an instrument used by social,
political, economic, business, religious and educational organizations to
disseminate information to their viewers. Television system is also used
for surveillance, industrial process control and guiding of weapons, in
places where direct observation is difficult or dangerous [1]. The
far-reaching demand for wireless communication technologies is ever
increasing in all the human-life activities and this has boosted the
development of wireless networks [2, 3, 4, 5, 6]. Television signal, like
radio waves are electromagnetic in nature, which when radiated from
transmitting antennas travel through space to distant places and are
picked up by receiving antennas. The difference of signal strength from
transmitter to receiver antenna is termed pathloss. In communication
systems, pathloss is a very important issue for quite a while now, with
new prediction models with extended frequencies, we need to know
which model is suitable for different application and different
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Hata, COST-231 Hata and Walfish-Ikegami were considered for this
study. Estimating propagation pathloss is important in order to predict
the performance of wireless system in its working environment.

2. Materials and methods

The materials and methodologies adopted for the realization of this
work are as follows:

i. Field Strength Measurement: The essence of this research work
is to investigate the performance of different pathloss models for
wireless communication. To achieve this, two Television stations
were considered for investigation. The field strength from these
TV broadcasting stations were measured along five different
routes, starting from each of the broadcasting stations. The

Received 4 December 2018; Received in revised form 20 March 2019; Accepted 1 May 2019
2405-8440/© 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:ufuomakazeem@gmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2019.e01656&domain=pdf
www.sciencedirect.com/science/journal/24058440
www.heliyon.com
https://doi.org/10.1016/j.heliyon.2019.e01656
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2019.e01656

O.G. Igbinosa, U.K. Okpeki Heliyon 5 (2019) e01656

Table 1

Comparison of measured pathloss with selected models for station 1 (route 1).
Distance (km) Measured Mean Model Pathloss (dB)

Pathloss (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON

1.10 146.85 89.52 121.29 119.37 81.88 120.86 99.87 120.11 117.89 105.31 12278
2.13 148.77 95.26 129.53 128.85 93.36 130.34 107.33 131.63 127.37 114. 03 131.69
5.22 150.46 103.04 140.81 141.71 108.93 140.20 117.45 142.23 140.22 125.85 138.71
8.85 151.51 107.63 147.40 149.28 118.10 146.77 123.41 145.43 147.80 132.82 142.71
9.23 153.87 107.99 148.26 149.88 118.83 150.37 123.89 148.17 148.40 133.37 147.26
10.33 157.79 108.97 150.34 151.50 120.78 151.99 125.16 149.11 150.02 134.86 152.74
11.29 161.29 109.74 151.21 152.77 122.33 153.26 126.16 151.66 151.29 136. 03 153.90
11.44 161.47 109.86 151.33 152.96 122.56 153.45 126.31 151.91 151.48 136.21 154. 08
12.22 163.33 110.43 152.00 153.91 123.70 155.40 127.05 154.2 152.43 137. 08 154.94
12.60 163.56 110.70 152.27 154.35 124.24 155.84 127.40 154.51 152.87 137.48 155.34
15.37 164.72 112.42 154.19 157.20 127.69 158.69 129.64 158.01 155.72 140.10 157.92
17.22 164.76 113.41 156.18 158.83 129.66 160.32 130.93 160.99 157.35 141.60 159.38

FSPLM = Free Space Pathloss Model; HPLM = Hata Pathloss Model; OKPLM = Okumura Pathloss Model; PEPLM = Plain-earth Pathloss Model; C231H = COST_231
Hata; WI = Walfish-Ikegami Model; Egli = Egli Model; E-C231H = Extended COST-231 Hata Model; Ericsson = Ericsson Model; Davidson = Davidson Model.

Table 2

Comparison of measured pathloss with selected models for station 1 (route 2).
Distance (km) Measured Mean Model Pathloss (dB)

Pathloss (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON

1.10 147.77 89.52 121.29 119.37 81.88 120.86 99.87 120.11 117.89 105.31 122.78
2.13 149.87 95.26 129.53 128.85 93.36 130.34 107.33 131.63 127.37 114.03 131.69
2.20 153.39 95.54 129.81 129.31 93.92 130.80 107.69 132.28 127.83 114.45 132.12
4.18 155.21 101.11 137.88 138.52 105. 07 140. 01 114.94 143.41 137.04 122.92 140.74
7.46 161.59 106.15 144.91 146.83 115.13 148.32 121.48 153.47 145.35 130.56 148.45
12.08 163.59 110.33 151.10 153.74 123.50 155.22 126.92 161.84 152.26 136.74 154.79
15.18 163.67 112.32 154.09 157.02 127.47 158.50 129.50 165.79 155.54 139.94 157.76
18.87 163.81 114.21 157.08 160.14 131.25 161.62 131.96 169.58 158.66 142.81 160.55

Table 3

Comparison of measured pathloss with selected models for station 1 (route 3).
Distance (km) Measured Mean Model Pathloss (dB)

Pathloss (dE) FSPLM  OKPLM  HPLM PEPLM  C231H  WI EGLI E-C231H  ERICSSON  DAVIDSON

1.10 149.37 89.52 121.29 119.37 81.88 120.86 99.87 120.11 117.89 105.31 122.78
2.13 153.25 95.26 129.53 128.85 93.36 130.34 107.33 131.63 127.37 114.03 131.69
5.22 158.59 103.04 140.81 141.71 108.93 143.19 117.45 147.23 140.22 125.85 143.71
9.23 163.83 107.99 148.26 149.88 118.83 151.37 123.88 157.17 148.40 133.37 151.26
12.41 165.07 110.57 151.44 154.13 123.97 155.62 127.23 162.29 152.65 137.28 155.14
13.06 165.25 111.01 152.08 154.86 124.86 156.35 127.81 163.19 153.38 137.95 155.80
14.21 165.41 111.74 152.91 156.07 126.32 157.56 128.76 164.65 154.59 139.07 156.90
14.87 165.75 112.14 153.31 156.72 127.11 158.21 129.27 165.44 155.24 139.67 157.49

Table 4

Comparison of measured pathloss with selected models for station 1 (route 4).
Distance (km) Measured Mean Model Pathloss (dB)

Pathloss (dB) FSPLM  OKPLM  HPLM  PEPLM  C231H  WI EGLI E-C231H  ERICSSON  DAVIDSON

1.10 149.37 89.52 121.29 119.85 81.88 120.86 99.87 120.11 117.89 105.31 122.78
213 153.25 95.26 129.53 128.85 93.36 130.34 107.33 131.63 127.37 114.03 131.69
4.06 153.55 100.86 137.63 138.10 104.56 139.59 114.61 142.87 136.62 122.54 140.35
4.51 153.89 101.77 138.64 139.61 106.39 141.10 115.80 144.70 138.13 123.92 141.75
5.11 155.13 102.86 140.63 141.15 108.56 142.89 117.21 146.91 139.92 125.57 143.17
5.18 155.29 102.98 140.75 141.59 108.79 143.08 117.36 147.12 140.11 125.75 143.60
5.22 158.59 103.04 140.81 141.71 108.93 143.19 117.45 147.23 140.22 125.85 143.71
6.19 157.21 104.52 142.79 144.15 111.89 145.64 119.37 150.23 142.67 128.10 145.97
6.81 157.75 105.35 144.12 145.52 113.55 147.01 12045 151.86 144.04 129.36 147.24
7.40 158.39 106.08 144.84 146.71 114.99 148.20 121.39 153.32 145.23 130.46 148.34
7.84 158.63 106.58 145.45 147.54 115.99 149.03 122.04 154.31 146.06 131.22 149.11
8.08 159.09 106.84 146.61 147.97 116.52 149.46 122.38 154.84 146.49 131.62 149.50
8.49 159.41 107.27 147.04 148.68 117.38 150.17 122.94 155.72 147.20 132.27 150.15
8.85 159.79 107.63 147.40 149.28 118.10 150.77 123.41 156.42 147.80 132.82 150.71
9.23 163.83 107.99 148.26 149.88 118.83 151.37 123.89 157.17 148.40 133.37 151.26
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Table 5
Comparison of measured Pathloss with selected models for station 1 (route 5).
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Distance (km)

Measured Mean Pathloss (dB) Model Pathloss (dB)

FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
1.10 146.85 89.52 121.29 119.37 81.88 120.86 99.87 120.11 117.89 105.31 12278
2.13 148.77 95.26 129.53 128.85 93.36 130.34 107.33 131.63 127.37 114. 03 131.69
5.22 150.46 103.04 140.81 141.71 108.93 140.20 117.45 142.23 140.22 125.85 138.71
8.85 151.51 107.63 147.40 149.28 118.10 146.77 123.41 145.43 147.80 132.82 142.71
9.23 153.87 107.99 148.26 149.88 118.83 150.37 123.89 148.17 148.40 133.37 147.26
10.33 157.79 108.97 150.34 151.50 120.78 151.99 125.16 149.11 150.02 134.86 152.74
11.29 161.29 109.74 151.21 152.77 122.33 153.26 126.16 151.66 151.29 136. 03 153.90
11.44 161.47 109.86 151.33 152.96 122.56 153.45 126.31 151.91 151.48 136.21 154. 08
12.22 163.33 110.43 152.00 153.91 123.70 155.40 127.05 154.2 152.43 137. 08 154.94
12.60 163.56 110.70 152.27 154.35 124.24 155.84 127.40 154.51 152.87 137.48 155.34
15.37 164.72 112.42 154.19 157.20 127.69 158.69 129.64 158.01 155.72 140.10 157.92
17.22 164.76 113.41 156.18 158.83 129.66 160.32 130.93 160.99 157.35 141.60 159.38
Table 6
Comparison of measured pathloss with selected models for station 2 (route 1).
Distance (km) Measured Mean Pathloss (dB) Model Pathloss (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
1.10 146.20 90.21 122.32 120.36 82.01 122.12 100.56 120.94 119.15 105.82 123.55
1.82 146.53 94.58 127.59 127.59 90.75 129.35 106.24 129.76 126.38 112.46 130.34
1.85 149.72 94.72 128.13 127.83 91.04 129.59 106.43 130.07 126.62 112.68 130.57
3.25 152.88 99.62 134.83 135.92 100.83 137.68 112.79 139.85 134.71 120.11 138.16
4.06 155.36 101.55 137.46 139.11 104.69 140.87 115.30 143.70 137.90 123.05 141.14
4.07 155.32 101.57 137.58 139.15 104.73 140.91 115.33 143.76 137.94 123.08 141.17
4.26 156.36 101.97 138.48 139.81 105.53 141.56 115.84 144.57 138.59 123.68 141.79
4.82 156.59 103.04 140.75 141.58 107.67 143.34 117.24 146.67 140.37 125.31 143.44
4.85 156.69 103.09 140.90 141.67 107.78 143.34 117.31 146.78 140.46 125.39 143.52
4.99 157.11 103.34 141.25 142.08 108.27 143.84 117.63 147.29 140.87 125.77 143.91
5.81 161.90 104.66 142.67 144.26 110.92 146.02 119.35 149.94 143.05 127.78 145.93
6.60 165.48 105.77 144.68 146.09 113.13 147.85 120.79 152.15 144.88 129.46 147.63
9.58 166.52 109.00 149.92 151.44 119.60 153.20 124.99 155.62 150.23 134.37 152.57
11.72 167.70 110.76 152.17 154.34 123.11 156.10 127.27 158.13 153.13 137.04 155.23
15.03 167.79 112.92 155.03 157.91 127.43 159.67 130.08 161.45 156.7 140.32 158.48
17.62 167.68 114.30 157.21 160.20 130.19 161.96 131.88 163.22 158.99 142.41 160.55
19.52 167.76 115.19 159.10 161.67 131.27 163.43 133.03 165.39 160.46 143.47 161.46
Table 7
Comparison of measured pathloss with selected models for station 2 (route 2).
Distance (km) Measured Mean Pathloss (dB) Model Pathloss (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
1.10 146.10 90.21 122.32 120.36 82.01 122.12 100.56 120..94 119.15 105.82 123.55
1.82 146.66 94.58 127.59 127.59 90.75 129.35 106.24 129.76 126.38 112.46 130.34
1.85 152.70 94.72 128.13 127.83 91.04 129.59 106.43 130. 07 126.62 112.68 130.57
3.25 154.64 99.62 134.83 135.92 100.83 137.68 112.79 139.85 134.71 120.11 138.16
3.46 154.88 100.16 135.57 136.82 101.91 138.58 113.50 140.94 135.61 120.94 138.99
4.07 158.20 101.57 137.58 139.15 104.73 140.91 115.33 143.76 137.94 123. 08 141.17
4.33 158.38 102.11 139.22 140.04 105.81 141.8 116.03 144.83 138.83 123.90 142.00
4.41 158.68 102.27 139.88 140.30 106.13 142.6 116.24 145.15 139. 09 124.14 142.25
4.85 158.80 103.10 140.90 141.67 107.78 143.34 117.31 146.78 140.46 125.39 143.52
6.41 164.22 105.52 144.23 145.67 112.62 14743 120.46 151.64 144.46 129. 07 147.24
8.59 167.14 108.06 148.77 149.88 117.71 151.64 123.76 156.74 148.67 132.94 151.14
12.72 167.55 111.47 153.08 155.52 124.53 157.28 128.20 163.55 154.31 138.12 156.31
16.14 167.80 113.54 156.25 158.94 128.67 160.70 130.89 167.69 157.73 141.26 159.41
19.68 168.28 115.26 159.37 161.78 132.11 163.54 133.12 171.14 160.57 143.87 161.96

measurement were taken for each TV station with a handheld RF
field strength spectrum analyzer and a Garmin 72H GPS receiver.
Pathloss was computed from measured values of field strength
obtained.

i. Evaluation and Comparison of Existing Pathloss Models with

Measured Data: The far-reaching demand for wireless commu-
nication technologies is ever increasing in all human-life activities
and this has boosted the development of wireless systems. To es-
timate the performance of wireless channels, propagation models
are used [16]. Pathloss models are used extensively in signal

ii.

prediction, coverage analysis [17]. In order to find out the suitable
propagation models applicable for propagation prediction in
Abuja, the ten selected empirical models deployed were evaluated
using available data of the TV broadcasting stations under inves-
tigation. Computations were made and compared with measured
data as depicted in Tables 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10. The
computations were done for the first 20km.

Model Evaluation: In order to ascertain the suitability and
applicability of these prediction models for prediction for Abuja,
they were subjected to two novel metrics to gauge their
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Table 8
Comparison of measured pathloss with selected models for station 2 (route 3).
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Distance (km) Measured Mean Pathloss (dB) Model Pathloss (dB)

FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
1.10 146.40 90.21 122.32 120.36 82.01 122.12 100.56 120.94 119.15 105.82 123.55
1.82 146.78 94.58 127.59 127.59 90.75 129.35 106.24 129.76 126.38 112.46 130.34
1.85 150.56 94.72 128.13 127.83 91. 04 129.59 106..43 130.07 126.62 112.68 130.57
3.25 154.32 99.62 134.83 135.92 100.83 137.68 112.79 139.85 134.71 120.11 138.16
4.07 158.20 101.57 137.58 139.15 104.73 140.91 115.33 143.76 137.94 123. 08 141.17
4.85 160.80 103.10 140.90 141.67 107.78 143.43 117.31 146.78 140.46 125.39 143.52
8.13 163.50 107.58 147.59 149.09 116.75 150.85 123.14 155.77 147..88 132.21 150.51
9.13 165.60 108.59 149.30 150.75 11877 152.51 124.45 157..78 149.54 133.74 151.94
10.61 166.32 109.89 151.00 152.91 121.38 154.67 126.15 160.40 151.70 135.72 153.92
12.01 166.72 110.97 152.48 154.69 123.53 156.45 127..55 162.55 153.48 137.36 155.55
Table 9
Comparison of measured pathloss with selected models for station 2 (route 4).
Distance (km) Measured Mean Pathloss (dB) Model Pathloss (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
1.07 146.10 89.97 121.38 119.96 81.53 121.72 100.24 120.42 118.75 105.45 123.17
1.10 146.40 90.21 122.32 120.36 82.01 122.12 100.56 120.94 119.15 105.82 123.55
1.75 146.72 94.24 127.15 127.03 90. 07 128.79 105.80 129.14 125.82 111.94 129.82
1.82 146.78 94.58 127.59 127.59 90.75 129.35 106.24 129.76 126.38 112.46 130.34
2.04 152.50 95.57 129.48 129.23 92.74 130.99 107.53 131.79 128. 02 113.97 131.88
2.90 153.16 98.63 133.04 134.28 98.85 136. 04 111.50 137.85 133.07 118.61 136.62
2.98 153.38 98.86 133.27 134.67 99.32 136.43 111.81 138.33 133.46 118.97 136.98
3.51 158.36 100.29 135.80 137.02 102.16 138.78 113.66 141.18 135.81 121.13 139.18
3.90 158.74 101.20 136.91 138.54 103.99 140.30 114.85 142.99 137.33 122.52 140.60
Table 10
Comparison of measured pathloss with selected models for station 2 (route 5).
Distance (km) Measured Mean Pathloss (dB) Model Pathloss (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
1.10 146.20 90.21 122.32 120.36 82.01 122.12 100.56 120.94 119.15 105.82 123.55
1.82 146.53 94.58 127.59 127.59 90.75 129.35 106.24 129.76 126.38 112.46 130.34
1.85 149.72 94.72 128.13 127.83 91.04 129.59 106.43 130.07 126.62 112.68 130.57
3.25 152.88 99.62 134.83 135.92 100.83 137.68 112.79 139.85 134.71 120.11 138.16
4.06 155.36 101.55 137.46 139.11 104.69 140.87 115.30 143.70 137.90 123.05 141.14
4.07 155.32 101.57 137.58 139.15 104.73 140.91 115.33 143.76 137.94 123.08 141.17
4.26 156.36 101.97 138.48 139.81 105.53 141.56 115.84 144.57 138.59 123.68 141.79
4.82 156.59 103.04 140.75 141.58 107.67 143.34 117.24 146.67 140.37 125.31 143.44
4.85 156.69 103.09 140.90 141.67 107.78 143.34 117.31 146.78 140.46 125.39 143.52
4.99 157.11 103.34 141.25 142.08 108.27 143.84 117.63 147.29 140.87 125.77 143.91
5.81 161.90 104.66 142.67 144.26 110.92 146.02 119.35 149.94 143.05 127.78 145.93
6.60 165.48 105.77 144.68 146.09 113.13 147.85 120.79 152.15 144.88 129.46 147.63
9.58 166.52 109.00 149.92 151.44 119.60 153.20 124.99 155.62 150.23 134.37 152.57
11.72 167.70 110.76 152.17 154.34 123.11 156.10 127.27 158.13 153.13 137.04 155.23
15.03 167.79 112.92 155.03 157.91 127.43 159.67 130.08 161.45 156.7 140.32 158.48
17.62 167.68 114.30 157.21 160.20 130.19 161.96 131.88 163.22 158.99 142.41 160.55
19.52 167.76 115.19 159.10 161.67 131.27 163.43 133.03 165.39 160.46 143.47 161.46
performance: Mean Prediction Error (MPE) and Root Average n 5
Squared Prediction Error (RASPE). Besides, the RASPE is the most ) (val‘-f — Amodel,j )
. . L . =1
apparent metric for analyzing error of predictive model. It is a RASPE = ’ (€]
measure of the difference between values predicted by a model
and the values actually observed from the environment that is X, X
being modelled [18]. MPE = &= 20bsi — Cmodel 2)
n
Table 11
Computed Mean Prediction Error values from Models for station 1 data.
ROUTES MEAN PREDICTION ERROR (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
Route 1 50.78 11.13 9.81 41.36 9.24 35.32 10.05 11.30 26.14 9.74
Route 2 54.31 16.65 15.64 48.42 14.15 39.90 10.10 17.12 31.52 13.75
Route 3 55.66 17.11 15.62 47.62 14.09 40.58 9.31 17.06 31.71 13.93
Route 4 53.64 15.83 14.85 47.56 13.37 39.18 9.25 16.34 30.73 12.92
Route 5 50.78 11.13 9.81 41.36 9.24 35.32 10.05 11.30 26.14 9.74
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Table 12
Computed RASPE values from Models for station 1 data.
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ROUTES ROOT AVERAGE SQUARED PREDICTION ERROR (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
Route 1 50.91 12.47 11.90 42.31 11.17 35.63 11.66 13.15 26.80 11.10
Route 2 54.38 17.83 17.61 49.65 16.30 40.23 14.96 18.93 32.28 15.46
Route 3 55.70 17.96 17.22 48.66 15.84 40.82 13.71 18.53 32.31 15.29
Route 4 53.70 16.39 15.75 48.06 14.36 39.35 11.55 17.16 31.08 13.76
Route 5 50.91 12.47 11.90 42.31 11.17 35.63 11.66 13.15 26.80 11.10
Table 13
Computed Mean Prediction Error values from Models for station 2 data.
ROUTES MEAN PREDICTION ERROR (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
Route 1 54.78 16.91 15.68 49.29 13.92 40.33 11.63 16.89 32.06 13.99
Route 2 55.85 18.31 17.33 51.24 15.57 41.66 12.37 18.54 33.59 15.53
Route 3 55.83 18.75 17.92 52.16 16.16 41.93 13.15 19.13 34.06 16.01
Route 4 55.40 21.69 21.50 53.56 19.74 43.33 18.86 22.71 36.81 18.89
Route 5 54.78 16.91 15.68 49.29 13.92 40.33 11.63 16.89 32.06 13.99
Table 14
Computed RASPE values from Models for station 2 data.
ROUTES ROOT AVERAGE SQUARED PREDICTION ERROR (dB)
FSPLM OKPLM HPLM PEPLM C231H WI EGLI E-C231H ERICSSON DAVIDSON
Route 1 54.82 17.31 16.37 49.77 14.69 40.42 12.77 17.53 32.30 14.53
Route 2 55.88 18.75 18.05 51.77 16.36 41.76 14.46 19.21 33.85 16.11
Route 3 55.85 19.00 18.39 52.56 16.68 41.97 14.65 19.53 34.22 16.37
Route 4 55.44 21.77 21.68 53.90 19.93 43.38 19.26 22.88 36.89 19.06
Route 5 54.82 17.31 16.37 49.77 14.69 40.42 12.77 17.53 32.30 14.53
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Fig. 1. Plot of measured pathloss and pathloss obtained from models for stationl (route 1).

Where, X,ps is the observed values and Xpode; is the modeled value at
time/place, j

From the prediction error obtained, the mean prediction error and
RASPE values were determined for each of the model used as shown in
Tables 11,12, 13, and 14. From Tables 12 and 14, the RASPE values from
these existing models were in excess of 10dB.

2.1. Data presentation

The computations obtained from existing propagation models eval-
uation with data from station having frequency of 535.25MHz (station 1)
are presented in Tables 1, 2, 3, 4, and 5 and that of the station with
frequency of 590MHz (station 2) in Tables 6, 7, 8, 9, and 10. Besides, the
computed MPE values and RASPE values from models for station 1 data

are presented in Tables 11 and 12 and that of station 2 in Tables 13 and
14.

2.2. Data analysis

The computations obtained from models were compared with that of
measured data and analyzed graphically. The graphical plots showing the
comparison of the measured pathloss and the pathloss obtained from
existing models are presented in Figs. 1, 2, 3, 4, and 5, for the different
routes and stations under investigations. This is to enhance easy inter-
pretation of the effect of pathloss variation with distance. From Ta-
bles 12, 13, and 14 the computed RASPE and MPE values for the ten
models deployed in the investigation are high above the accepted per-
formance standard of 10dB. To get relatively close to the acceptable
performance value, the EGLI and DAVIDSON models have RASPE and
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Fig. 2. Plot of measured pathloss and pathloss obtained from models for stationl (route 2).
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Fig. 3. Plot of measured pathloss and pathloss obtained from models for stationl (route 3).
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Fig. 4. Plot of measured pathloss and pathloss obtained from models for stationl (route 4).

MPE slightly close to the acceptable performance values and that is
clearly shown in Figs. 1, 2, 3, 4, and 5.

3. Discussion

This research work is aimed at carrying out investigation on the
performance of selected pathloss models for wireless communication. To
achieve this, two TV stations were considered for investigation. The field
strength from these TV broadcasting stations were measured with a
handheld RF field strength spectrum analyzer and a Garmin 72H GPS
receiver. Pathloss was computed from measured values of field strength
obtained.

In this paper, we assessed the performance of ten selected pathloss
models and in comparison with pathloss based on propagation mea-
surements taken from these selected TV stations. These existing propa-
gation models were evaluated using available data of the TV
broadcasting stations under investigation. Computations were made and
compared with measured data as shown in Tables 1, 2, 3, 4, 5,6, 7, 8, 9,
and 10. In order to find out the suitability and applicability of these
models, they were subjected to performance metrics: Mean Prediction
Error (MPE) and Root Averaged Squared Prediction Error (RASPE) as
presented in Tables 11, 12, 13, and 14. The pathloss obtained from
models were compared with that from measurement and analyzed
graphically. This is to enhance easy interpretation of the effect of pathloss
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Fig. 5. Plot of measured pathloss and pathloss obtained from models for stationl (route 5).

variation with distance.
4. Conclusion

The results of the prediction provide detailed error analysis of the
existing propagation pathloss models. The acceptable radio prediction
value for Television is 10dB. The lower the value, the better the perfor-
mance. From Tables 12 and 14, it is clearly evident that the RASPE values
from the ten existing prediction models were in excess of 10dB. These
implies that the models do not adequately predict the pathloss for Tele-
vision broadcasting in Abuja.

Conclusively, suitability of these models in terms of usage vary due to
environmental factors and the terrain profile. Besides, peculiarities of
these models gives rise to high prediction errors when deployed in a
different environment other than the one initially built for.
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