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ABSTRACT

The prupagntio1 of VHF and UHF eignels dependas, mainly, on
the propagation media. measurements hed beer done, 4in Egypt, in
tvo pathe and .at gome individual peointe. the first path wvas a
propagating of TV VHF signal acrosa cultivated land ( in Delta
region ). The second path vae carried cut for an F¥ YHF signel
propagated across the Red sea.- The recorded eignale, for the tvo
pathe, vere gtetistically =analyzed and the probsbility of +the
gignal reception,: the prolebility distribwticn, and the signel
correlation are noted.

The individuel pointe were cmelected in different regione i1n
Egypt, during different seasons, vherce the field strengths, from
different TV transmitters, were wmeaesured, The field strengths
vere nornalized and pletted on estandard curves to be compared to
the appropriate standaerd eurves, There ere noticeable differences
in the results for different media and different semsona (1, 2,3).

INTRODUCTION

The nature of Egypt land with respect to VYHF and UHF
propagation varies from region to region. In the north, there ip
cultivated land, in the south, there are desert except the region
of the river valley. Aleo there are tvo ilmportant regions, +the
Mediterrenean see coest and the Red sea coast.

The firet peth experiment was carried cut in the cultiveted
land in the Delts regiocn. In this experimept; a TV esignal ( in
YHF band } * trenemitted from Heohalla TV centre ( Fig.1l ) wves
received and recorded at Cairoa. The distance betwveen Mehelle end
cairc is asbout 100 km.

The second path experiment wea cerried out across the Red
sea. An FM signael tranemitted from Jeddah { in Saudie Arabie )}
vas recelved and recorded at Gusair ( in Egypt ). The dimtaence
betveen Jeddah and Bumair is about 700 km.
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In waddition to theoe two experiments, field matrength
measurements vere carried out et many peints, 1in the Delta
region, on the Red sea coaet, on Suez and Agaba Gulves, and on
the mediterranesn sea. .

The transmitters, of vhich the field sirength vere measured
are in Egypt, Saudia Arebim, Jorden, Syria, Jeruselem, Haifa, and
Tobruk.

RESULTS

—— -

(i) The prabability of the field strength levels exceeded for 1X%,
5%, 10%, 50%, and 390X .

The recorded received signals of Nehalla-Ceiro and Jeddeh-~
Qusair experiments were analyzed to celculete the probability
of the field strength levels exceeded for 1%, 5%, 10%, 50%4, and
90% . Unfortunately, the time of the recording was not too long
due to unaveilability of the equipment et that time. The
probability of the received signal levels exceeded for the named
percentages ere esgtimated and plotted dey by day. Fig. 2 shows the
resulte for Hehalla-Cairo experiments, end Fig.3 showve the
resulta for Jeddeh-Queair experiment. Teble 1 summerizes the
regults obteined frowm Fige. 2 & 3.

Time Percentages Probability for Probability for
Nahalle-Cairo Jeddah~-Qusair
1% 1 .7 to 1l
5% 1 .33 to 0.94
10% .89 to 1 .27 to 0.9
50% .19 to 0.48 .02 to 0.58
=1s34 .04 to 0.08 0 to 0.32

Teble 1l: Probsebilities of received eignels for Hahalls-
Cairo and Jeddah-Queair of levele exceeded 1, 5,
10, 50 & 90% .

From +the table, it ie cleer that for MNahalle-Cairo, the
probabilities for 1X mnd 5% are 1, and for 10% is close to 1, but
on the contrary, for Jeddah-Bueair the probabilities are lower.
Also, the ranges of variation in each percentages, for Jeddah-
Queair, ere larger than that for Hahallm-Ceiro. Figs. 4 and S
shov partie of the reccorded charte for the two experiments.
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£ii) The Probobility Digtribution Functione

The recorded received cignale for Mehelle-Cairs and Jeddah-
Quasir are sampled in order to estimste the probability
dietribution functions. Fig. & represents the function for
Hehallo-Cuiro, wnd Fig., 7 representis Jeddah-RQusair function.

For HMehells-Ceirxe +the function shevn in Fig. 6, cen be
compered with normal distribution. For Jeddsh-Quasir ( Fig. 7 ),
the distribution concentrates near zerc level and hes spprecisable
volues up to 30% of the recorded algnal level.

(iii) YHF Signal Cerrelation

The correlotien betveen waveforms 1ise & mneapure of the
eimilerity or relatedneas betveen the vaveiorms. The
autozorreletion of B waveform is the correlation of this waveform
vith itself. ' _

In 4the experiments, +the autocorrelation of samples of the
received signale is calculeted. Fig. & shove the correlation of
¥ehelle-Ceiro nignal, and Fig, 9 for Jeddeh-Qusair signal. From
the figures, it im clesr that the correletion for the firat path
is stronger.

{iv) The Field Sirength Hemsurewenis

in order to compare the YHF TV signal propagstion across
different medis during different seasons, gome pointis, reprooent
different pathzs, were selected in different regiona in Egypt.
Each path may be totally ancross sea, totelly acrose land, or pert
#@ea end pert land.

The wvaluea of the meaoured field strength are normalized to
L k¥ effective radieted pover, and plotted on appropriate curves
{ mccordinaz to the path and the transmitter effective antenna
height }.

The curveg for free space, 504, and 1% of time are ehowvn for
references. Figs. 10 ta 13 phow the resultz of the wessured field
Btrength values. The curves are ordered from total iend p&th,
mixed path, then tctal een paths. Fig. 1 ehovs & mep having the
different peths seccording to each figure. These curves are
cleasified into three groups. The firat group, Fig. 10, represent
pathe acrosa lend like Delta ragion. As shovn, from this figure,
the normelized field strength velues ere lese than the 50% sand
the 1% time percentages.

The eecond group, Fig. 12, represente the signal propagation
acroes wixed pathe. The third group, fig. 13, represent the
eignal propagetion mcrosa gulf end sea.
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it is clear that the field strength velues asre higher for
ges ¢nd gulf patha than mixed pathe than lend paths. For sea path
the value= cen reach the free spece curve. Also, for months of
gummer season, the velues ere higher than the winter season.

CONCLUSION

The propagation of VHF signal through shert path differs
then Jlong path. In the short path ( es Hehalla-Cairo ), the
received gignel level is smooth and has no severe fading. The
probebility distribution function can be compared to the normal

distribution function. Algo correlation coefficient of the
received signel is high.
In the long peth ( Jeddah=-Quesir ), the received eignel hes

wany eevere fading. This is due to the long path or due to the
propagation medie { ses ). The probability distribution function
cannot be compared with the known distribution. The correlation
coefficient of the received signal ie emell.

The 4individual field strength memsurements show that the
values sre higher for ses and gulf pathe then mixed paths than
lend patha as expected. For sea path, the values cen reach and
exceed the free Bponce curve. Also, for summer seasons, the values
are higher then the wvinter aeason. .

Data ecquieition eystem 1ie nov prepared and equipped ¢to
analyze different pathe. The analyeis, ueing the microcomputer
ey=stem, will leed to versatile results.
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