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Abstract 

Health care market is one of the largest and fastest growing segments in developed countries. 

This article is devoted to the problem of creating a city segment of the infocommunication tele-

medicine system in the Republic of Ecuador, taking into account the importance of attenuation of 

radio waves due to territorial and climatic features in this territory. 
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Introduction  
The territory of the Ecuador Republic is divided into urban areas, provinces 

with poorly developed city infrastructure and the insular area of the Galápagos 

Islands (5 of the 12 are inhabited). It suggests that the centers of socially im-

portant services, medical centers in particular, are spread unevenly throughout 

the region. Medical centers in such big cities as Quito and Guayaquil are 

equipped with up-to-date diagnostic facilities and can afford to employ highly-

qualified medical workers; health care centers in rural areas can provide only 

basic services and lack specialists. The number of medical centers is also not 

sufficient in Galápagos Islands, thus, if performing a surgery is inevitable, pa-

tients have to be transported to larger towns by plane and hospitalized there. 

According to statistics, one physician is in charge of 980 patients, which makes 

the observation of out-patients quite difficult the problem may be solved by in-

troducing distant consulting and diagnostics, which is possible within info com-

munication telemedicine systems. The telemedicine development sets the goals 

connected with the distribution of basic stations, which are the base of distribu-

tion chains, the calculation of basic station characteristics (presented in this arti-

cle), and the order of scaling medical snapshots in order to transmit the visual 

information through the telecommunication channels. 
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Evaluate the performance of base stations  

When assessing the coverage area of the base station, it is necessary to cal-

culate the level of losses on the radio channel, which includes an indicator of the 

degree of attenuation, depending on the characteristics of the terrain 3 

𝛾 = 𝑎 − 𝑏 ⋅ ℎ𝑏 +
𝑐

ℎ𝑏
 

Where hb = [10;80] – height of the base station, (m); a, b, c – constants de-

pending on the type of terrain. 

Differentiation of types of localities by the corresponding parameters is giv-

en in Table 1. 

 
Table 1. Types of terrain and characteristics [4]. 

Terrain  Description a b c S 

С Mostly flat landscape with little building density 3,6 0,0065 20 8,2 dB 

В 
The area is quite smooth, the density of develop-

ment is small 
4,0 0,007 17,1 9,6 dB 

А Uneven hilly terrain with moderate density. 4,6 0,007 12,6 10,6 dB 

 

Illustrates the dependence of the signal attenuation on the station height for 

different types of terrain. 

 

 

Figure 1. The graph of the exponential loss of the height of the base station for various types 

of areas. 

 

Taking into account the possible height of the base station of 30 meters (the 

damping coefficient is within 5), as well as the type of terrain characterized by 

uneven terrain (due to the presence of hills and active volcanoes, for example, 

Pichincha in the intermountain basin of the Andes), we calculate the damping 

factor for the estimated base stations of the info communication system of tele-

medicine for Ecuador 
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𝛾 = 4,6 − 0,007 · 30 +
12,6

30
= 4,81 

The attenuation coefficient 

𝐿 = 𝐴 + 10𝛾 lg
𝑑

𝑑0
+ 𝑋𝑓 + 𝑋ℎ + 𝑆 

Where d0= 100 m;d-the distance between the subscriber and the base sta-

tions, at d>d0,(m); γ – the degree of attenuation of radio waves (exponential 

losses); A — the loss of signal power in the free space; Xf — frequency correc-

tion factor; Xh —the height correction factor; S – the shading factor. 

𝜎 =
𝑀𝐴𝐿𝑃 − 𝐴 − 𝑋𝑓 − 𝑋ℎ − 𝑆

10𝛾
 

MAPL-losses in the path of radio wave propagation 

Conclusion 

The creation of telemedicine system in Ecuador is determined by several as-

pects: the lack of specialists, the location of health centers mainly in large cities, 

long distances between central and outskirt areas of the country. The develop-

ment of such system first depends on the distribution of repeater devices 

throughout the area, which form a united chain for data transmission. It requires 

the calculation of losses at the radio path and the size evaluation of the basic 

stations. Empirical models for such calculations are based on the landscape 

characteristics and should consider the uneven landscape on the territory of 

Ecuador. When introducing the telemedicine system, one should pay specific 

attention to the disease statistics, also diseases which most commonly occur in 

the region, in order to distribute the load of work connected with distant con-

sulting and diagnostics among specialists, and enable the automatic working- 

-place creation. The development of electronic resources for pixel medical 

graphic improvement is also essential as it gives an opportunity to change the 

size of the picture in real time without significant artifacts. 
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