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Problem statement. Experts predict a large increase in numbers of small 

electric devices for a next decade. This devices will be used in vide verity of areas 

of ours modern days life, and will allow people to have more control over 

environment. That creates need in figuring out a way to connect those devices 

rationally.  

The aim of the study. Find most rational way to translate low-power wide-

area networks into life, listing of already working prototypes that companies had 

develop, figuring theirs positive and negative aspects.  

Research methods: comparing and analysis.  

Main material. «Internet of things» (IoT) has been promised to change the 

way we work and living. To achieve this, things will haw to “fill” their environment, 

and be able to share this information between each other and people. These networks 

will be helpful in making decisions that will positively affect our lives and the whole 

ecosystem. Thus, many modern companies are interested in developing such 

networks. Couple of independent researches indicates a big rise in IoT technologies 

for the next decade. The number of connected devices supposed to surpass number 

of connected mobile phones, laptops and tablets combined. For year 2024 the 

estimated amount of income for IT sphere is somewhere around 4.3 trillion dollars. 

Low-Power Wide-Area (LPWA) Networks is new contender that will join 

classic cellular and small-range wireless technologies to provide IoT devices with 

required connection. LPWA technology offers a great numbers of functions, that 

contain a wide-area connection for a low-powered and slow data transferring 

devices, that classic network could not handle. Near quarter from 25 billion IoT-
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devices should be connected to the internet via LPWA in next 10 years. 

LPWA networks can work on grand distances, unlike traditional technologies 

that dominate IT today: small-range wireless networks (ZigBee, Bluetooth, Z-

Wave), traditional wireless local networks (802.11b/g, WiFi) etc. Downside of 

traditional technologies is small connection radius and high power demand. Range 

of these technologies is couple hundred meters at best. Second and third generation 

networks offers good range connection but drain a lot of energy while doing it. 

Second-generation networks slowly making way for fourth and fifth generation, 

mainly the fifth generation is predicted to be the main choice for communication 

between people and in Industry 4.0. 

 
Figure 1 – LPWA/LPWAN usage map [1] 

 

Technology that count as LPWA/LPWAN is: LTE-M (eMTC, Cat-M), NB-

IoT, EC-GSM-IoT. LTE-M technologies are allowing the best range and speed of 

connection, which can translate to 375 kBits/sec on mobile devices. NB-IoT 

technology offers a low power drain and relatively small 65 kBits/sec connection 

speed. Technologies such as LoRa, Sigfox, Ingenu, etc. built on proprietary 

protocols and devices. Integral parts of these devices are cloud services that 

automatically record user devices, so using such third-party devices is inconvenient 

and requires extra material costs. Advantages of such technologies are that they 

provide communication at sufficiently large distances (LoRA up to 20 km), 

including the ability to build a network of M2M (machine-to-machine). 
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The area of application LPWA/LPWAN is shown in Fig. 1, from which it can 

be concluded that there are no universal solutions, and high-speed data transmission 

is not always a determining factor in developing the architecture of the system 

 Conclusion. IT market analysis shows a big ascending in IoT technology, 

which will require transferring small amounts of data over great areas, this 

requirement could be fulfilled by using a LPWA networks. Which LPWA 

technology to choose will depend on the task, it supposed to fulfill. LPWA 

technologies have an imbedded ability to use cloud services, which makes them very 

attractive to small companies that are lacing huge IT departments. 
References. 1. LPWA Infographics / Access mode : https://www.sierrawireless.com/-

/media/iot/pdf/infographic/lpwa-ingraphic-2018.pdf 
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Постановка проблеми. Транспортний робот – керований візок, який 

переміщується в обмеженому просторі від точки старту (S) до точки фінішу 

(F) при наявності перешкод.  

Умови експлуатації роботів найчастіше не тільки не відомі на етапі 

проектування, але й можуть непередбачено змінюватися в широкому 

діапазоні. Причини невизначеності й нестаціонарності цих умов полягають: 1) 

у недоліку інформації про властивості зовнішнього середовища; 2) у 

природному розкиді й дрейфі параметрів сенсорної й рухової систем робота; 

3) у виникненні збурень і обчислювальних погрішностей у каналах зв'язку й 

керування. 

Моделювання рухів транспортного робота дозволяє опрацювати 

алгоритми адаптивного керування, обрати структуру системи керування, 

визначити необхідну кількість та тип датчиків. Отже моделювання рухів 

транспортного робота є актуальною науково-прикладною задачею. 

Аналіз літератури. В [1] перелічені завдання системи керування та 
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